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HAAJLHAN ENERGIAI\ONFERENSSlN SANOHA: TARVITSEHHE YDlNENEHC:IAA 

Syyskuussa tana vuonna pidettiin Munchenissa joka kolmas vuosi uusiu-
tuva Maailman Energiakonferenssi (W.E.C.). Kokous voidaan luonnehtia 
varsin huomattavaksi energiatilanteen katselmukseksi. Paitsi noin 80 
jasenmaan kansallisia raportteja kasiteltiin niita selvitystuloksia, 
mita W.E.C.-organisaation noin 10 ad-hoc komiteaa lahes 300 asiantun-
tijan voimalla oli aikaansaanut viimeisten kolmen vuoden aikana. 

Keskeisena teemana oli maailman energiatase ja sen kehittyminen vue-
teen 2020 mennessa, eli kuinka energian tarve ja tuotanto voidaan saa-
da tasapainoon. Tassa probleemassa tulee naet tuotannon aikatekija 
huomattavana "pullonkaulana" eteen kuten samoin infrastruktuurin luo-
misen ja markkinoiden sopeutumisen hitaus, ymparistosuojelun vaatimuk-
set, taloudelliset ja poliittis~t esteet ym. 

Varsin tarkea toteamus on kehitysmaiden energiantarpeen odotettavissa 
oleva valtava kasvu, johtuen osittain suuresta vaestonkasvusta nailla 
alueilla ja osittain kehitysmaiden oikeutetuista pyrkimyksista korkeam-
paan elintasoon. Yksityiskohtaisen analyysin tulokset voidaan tiivistaa 
seuraavasti: 1976 2020 

Asukas- Energia Energian Asukas- Energia Energian 
luku per capita tarve luku per capita tarve 
mrd toe mrd.toe mrd toe mrd.toe 

Teollisuusmaat 1 • 1 4.4 5.0 1.5 6.4 9.6 
Kehitysmaat 3.0 0.6 1.7 6.8 1.5 10.4 

Koko maailma 4. 1 6.7 8.3 20.0 ==== ==== 
Kehitysmaiden tarve on lahinna tyydytettava oljylla, joka vaatii vahaista 
jakeluorgahisaatiota ja on helppo kayttaa. Kuitenkin maailman oljyvarat 
ovat rajalliset ja oljyn tuottajamaat eivat voi eivatka aio lisata tuotan-
toaan, joka nykyisesta 3,5 mrd.ton/v voi nousta viela 4 mrd:iin lahivuo-
sina, jonka jalkeen se vahenee. Maakaasu seuraa samaa kehitysta vain 
20 vuotta jaljessa. Nama tosiasi.at jattavat huomattavasti pienenevan oljy-
maaran teollisuusmaiden kayttoon, josta viela ·asa menee oljyspesifiikkiseen 
kulutukseen (petrokemia J~ liikenne). 

MITEN TAMA YHTALO VOIDAAN RATKAISTA ? 

W.E.C. esitti scenaarion, jossa ratkaisu loytyy. Todetaan, etta kaksi 
energialahdetta on teknisesti valmiina yhdessa ottamaan taman haasteen, so. 
- Kivihiili, niin suure~sa maarin kuin aikatekijat sallivat~ 

Pulmakysymyksina so2, co2 ja lentotuhkan haitalliset aineet 
- Ydinenergian laajam1ttainen kaytto teollisuusmaissa. Pulmana on yleison 

suhtautuminen ja ydinaineiden kayton estaminen sotilaallisiin tarkoituksiin 

Naiden lisaksi on tietenkin myos kehitettava pienempien lahteiden kayttoa, 
joilla on paikallista merkitysta (vesi- ja geoterminen energia), uutta tek-
nologiaa (oljysynteesft, oljyliuske ja oljyhiekka), uusiutuvien lahteiden 
kayttoa kaupalliselle tasolle (aurinko, tuuli, biomassa) seka energian 
saastoteknologiaa. 

Maailman tulevaisuuden energianhuolto on ratkaistavissa, mutta se vaatii 
koordinointia ja poliittista tahtoa kaikkien osapuolten, niin teollisuus-, 
kehitys- kuin oljyntuottajamaiden taholta (vaihtoehto: puute ja kaaos). 
Jokaisen on kannettava kortensa kekoon, ja teollisuusmaiden osalle tulee 
mm. ydinenergian laajamittainen ja nopea kehittaminen. 

Sven 0. Hultin 
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SUOMEN ATOMITEKNILLISEN SEURAN LAUSUNTO 
YDINENEFGL1\.Ll\.IGTOHHKUNNAN OSAMIETINTOON I 
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Suomen Atomiteknillinen Seura esitt~~ pyydettyn~ 
lDusuntona kunnioittaen seuraavaa. 

LAUSUNNON LAATIMISEN TAUSTA 

2 

Vuonna 1966 perustetun Suomen Atomiteknillisen Seuran 
tarkoituksena on edist~~ ydinenergian k~ytt6~ Suomes-
sa toimimalla alalla toimivien henkil6iden yhdyssi-
teen§ ja v~litt~m~ll~ alan tietoa j§senilleen ja ul-
kopuolisille. Seuraan kuuluu t~n~ p§iv§n~ runsaat 400 
henkil6§ eli valtaosa Suomessa ydinenergia-alalla 
toimivista asiantuntijoista. Seura on pyrkinyt perus-
tamaan lausuntonsa j~sentens~ ydintekniikan asiantun-
temukselle ja kokemukselle riippumatta j§senten taus-
tayhteis6ista. 

Lausunno~ laatimista varten Seuran johtokunta on pyy-
t~inyt koko j~senkunnalta jasenkirjeessa kommentteja 
mietinn5sta, asettanut ty6ryhman, joka laati lausun-
toehdotuksen, seka kokouksissaan k~sitellyt ja 
hyvaksynyt lausunnon. 

Seura ei ole osallistunut lakitoimikunnan tyBhBn eika 
toimikunta ole kuullut Seuraa mietint6a valmistel-
les::-wan. 

YDINENERGil\N ASEMA M,Z\AILMASSA JA NYI<Y'riLA 

nz . .,i\v 
Vrdtion tc.:.n:l':nC'n tu!klmu~::kn!.kUr-t 
Ydmvnnn;IL 1 ~:nilf .Hl labomtono 
tonnn.,!:n}<.'d'l ,~~) 
0J1b0 HU.c:i;<l(l 18 

Energian tuottaminen ydinenergialla on vakiinnuttanut 
paikkansa t~na p§iv~n§ era§na mahdollisuutena vastata 
maailmanJaajuisesti yh§ lisa~ntyva§n energiankysyn-
ta~n. Lukuisissa maissa ollaankin k~ytt~m§ssa ja ra-
kcntama:::;sa yh,i lisa.ii ydinvoima<:t huolimatta siita, et-
ta toisaaJta eraissa maissa osittain puutteelliseen 
tiedon v§litykseen ja tiedon tasoon seka sosiaalisiin 
ja poliittisiin ung;lmiin lijttyen ydinvoiman kayt-
t()(:)n on kohdistunut. lat:.ljnakin vastustusta. 



3 

2. 

Taman vastustuksen ja lijkehdinn§n perussyyt ovat 
pa~asiallisesti olleet muualla kuin puhtaasti ydin-
energian kayton tekniikkaan ja turvallisuuteen ra-
tionaalisesti liittyviss~ seikoissa. Joissakin mais-
sa vastustajat ovat pyrkineet k§yttamaan lains~ild~n
nBssa olevia valitusrnahdollisuuksia ja ep~tarkkuuksia 
hyv§kseen ja onnistuneetkin ngin hidastuttamaan ydin-
voimaohjelmien toteuttamista. 

TAVOITTEET YDINENERGIALAINSKKDKNN6LLE 

4 

Suomen Atomiteknillinen Seura katsoo, ett§ ydinener-
gialainsli§d§nnBn tulce luoda selke5t puitteet ydin-
energian hyv~ksik§ytBlle siten, etta ydinenergia ase-
tetaan tasavertaiseen asemaan muihin energiamuotoihin 
nahden. Samalla on taattava viranomaisille riittliv§ 
valvontamahdollisuus, jotta kansalaisten turvallisuus 
taa taan j a yd inenc~rg ian tuottamisesta a iheutuva t r is-
kit pidetaan pienin~ verrattuina muihin yhteiskunnas-
sa esiintyviin riskeihin. 

I.ainsaadannon on otettava huomioon ydinenergia·-alan 
piirissa tapahtuva nopea kehitys. Toisaalta lainsa§-
dlinnossa ei pitaisi nlikya liian selvasti erilaisten 
mielipiteiden kausivaihteluita. Lain tulisikin olla 
luonteeltaan pitkaaikaiscsti kayttokelpoinen ja jous-
tava puitelaki, jota t~ydennetggn asetuksilla ja 
muilla alemmanasteisiJ.la s5~nnoksilla. Suomalaisen 
ydinenergialains~~d~nnBn on sopeuduttava sek§ Suomen 
olosuhteisiin ett~ Su~me~ asemaan ydinenergian kgyt8n 
kansainvSlisessS kentassa. 

Suomen tekemill~ kansainvSlisilla sopimuksilla on 
huomattava vaikutus kansalliseenkin toimintaan. 
Toisaalta on todettava, ettg Suomen ydinvoima-
lai tosohjelma on ketnE.ainvalisesti pieni, vaikkakin 
kansallisesti merkittava, seka ajallisesti huomatta-
vasti myBhemmin kaynnistynyt kuin ydinenergian pio-
neerimaissa. Tutkimus-, kehitys- ja suunnittelutybs-
sa Suomessa ei ole alaan suunnattu suuria resursseja 
vaan pyritty hankkimaan t~nne ulkomaista tietoa ja 
taitoa. 

Erityisesti ydinenergia-alan turvallisuutta leimaa 
tietty konservatiivisuus, pyritaan pitaytymaan tun-
nettuihin ratkaisuihin. Sarna ohje pitgisi ottaa my6s 
lainsalid~nnBss§ huomioon. 

Yr.IUSKOMMENTI'r MIE~PINN6S':L'A 

Toimikunta on Seuran mielesta tehnyt perusteellista 
ty6tS ja saanut aikaan seikkaperaisen lakiehdotuksen 
perusteluineen. 

Johdantotekstiin ja perusteluihin on jaanyt, mahdol-
lisesti kiireesta johtuen, epatasmallisia sanontoja 
ja jopa suoranaisia asiavirheita. 

3 



Voimassa olevaan lakiin verrattuna ehdotus korostaa 
ydinencrgian k~ytBn valvontaa. Ydinenergian k~ytBn 
muut n~kBkohaat kuten koulutus ja tutkimus sek~ ydin-
energian k~yttBBn olennaisesti liittyv~t kansainv~li
set jhteydet, on jlitetty tliysin huorniotta. Nlimli nlikB-
kohdat tulisi ottaa mukaan ainakin vastaavassa muo-
dossa kuin nykyisessli laissa. 

Korcstettaessa ydinenergian kSytBn valvontaa tulisi 
sam~lla selvittHH ydinenergialains~Hdtinn6n suhde s~
teilyfuojeluJ.ainslilidlintBBn. THssli yhteydessli tulisi 
Seur~11 mielestti huolehtia siitH, ettti rny5s ydinpolt-
toaJ~,!kierron alkupHHhtin liittyvHt toiminnat tulisi-
vat lainsHHdlinnBssH asianmukaisesti kHsitellyiksi. 

Ehdotuksen rungoksi toimikunta on luonut uusia k~sit
teit~ ja mHHritelmili, kuten esimerkiksi "ydinenergian 
kliyttB", joka poikkeaa arkikielessH k~ytetystli tai 
"ydir1laitos", joka ei ole aikaisemmin tunnettu ja 
jolla ei ole kansainv~listH vastinetta. Nliiden kHyt-
tBH on puolustettu lakiteknisill~ perusteilla. Seuran 
kHsityksen mukaan olisi pitHydytt~vH tunnetuissa k~
sitteissH ja mHHritelmissH, jotta tahattomat tai jopa 
tahallisetkin v~HrinkHsitykset vliltettHisiin. 

Keskeisen kohdan esityksestH muodostaa toiminnan pi-
tHminen laajasti luvanvaraisena ja lupakHsittelyn 
siirttiminen hallinnollisesti ylBspHin sekH vapaa bar-
kinta kaikissa lupien myBntHrnisvaiheissa ja -tasois-
sa. Seuran mielestH ydinenergialainsHHdBksillH ei tu-
lisi epHtarkoituksenmukaisesti ja keinotekoisesti 
hankaloittaa alan normaalia toimintaa, jota tulisi 
s§HdellM Suomessa muilla aloilla voimassaolevan 
viranomaiskgytHnnBn mukaisesti hakijan ja alan eri-
tyisviranomaisen vHli.ll§ niin, ettH lupa on myBnnet-
t~v§, jos hakija t~yttH~ asetetut vaatimukset. Val-
tioneuvoston tasolla tapahtuvaa harkintaa tulisi 
k§yttij~ ainoastaan suurten ydinvoimalaitoshankkeiden 
alkuv~iheessa tehtUv~n periaatep§HtBksen yhteydess~. 
Toimikunnan ehdotuksessa on my8s ydinenergia asetettu 
muita energiamuotoja huonompaan asernaan siin§ suh-
teessa, ett~ vaikka toimintaa rajoitettaisiin tai jo-
pa se kiellett§isiin luvan haltijasta riippumatto--
mista syistH, ei korvausta ilman muuta maksettaisi. 

Seura ei pidH tarpeellisena soveltaa Suomen kliytHn-
tBBn ntihden uutta julkista, osanotoltaan rajoittarna-
tonta kuulernistilaisuutta. THllaiset ''public 
hearings" -tilaisuudet eivHt Seuran k§sityksen mukaan 
edistH tarkoituksenmukaisella tavalla l~hiseutujen 
asukkaiden rnielipiteiden esille tuloa mutta antavat 
mahdollisuuden julkisuuden vBHrinkHyttBBn ja saatta-
vat johtaa epHasialliseen julkiseen vHittelyyn. 

4 
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Edelleen Seura on kiinnitt~nyt huomiota ehdotettuihin 
yleisiin periaatteisiin, joista t~rkeirnm~t ovat Suo-
mensa uusi k~site "yhteiskunnan kokonaisetu" ja tur-
vallisuustason m~~ritelm~. Seuran rnielest~ olisi 
pit~ydytt~vg tunnettuun k~sitteesecn "yleinen etu" ja 
yritettgv~ pvsyg ns. AI,ARA-periaatteessa, jota parem-
min vastaa prof. Vuorisen eri~vassa mielipiteessaan 
esittarnti teksti. 

Seura katsoo my6s, ett~ lakiehdotuksessa ja rnietin-
noss~ on tarpeettornan voirnakkaasti korostettu ydin-
aseiden levi~miscn estamistg. Suomen olosuhteissa pi-
taisi riitta~ viittaukset kansainvalisiin sopimuksiin 
ja niista aiheutuviin velvoitteisiin. 

Lakitoimikunta ei ole selvittanyt, kuinka uudet s~an
nokset vaikuttavat Suomessa jo kgyt6ssg tai kaytto0n-
otossa olevien reaktorilaitosten lupatilanteeseen. 
Seuran mielest~ tulisi siirtym~saannoksilia selvittaa 
tilanne siten, etta uusi lainsa~danto ei heikenna 
n~iden toiminnan ja ydinjatehuollon edellytyksia. 

Yksityiskohtaisemmat pyk~lakohtaiset kornmentit Seura 
on esittanyt liitteessa. 

SEURAN KANNANOTTO 

LJITE 

Edella esitettyyn viitaten Suomen AtomitekniJ.linen 
Seura katsoo, ettei toimikunnan esittarna lakiehdotus 
ole'riittavtin kypsa ja harkittu annettavaksi eduskun-
nalle. Koska kyseessa on n~in mitt~va uudistustyo, 
pitaisi Seuran rnielesta lakiehdotuksen valrnistelua 
jatkaa ottaen huomioon mrn. edella esitetyt periaat-
~eet ja kornmentit sarnanaikaisesti kun valrnistellaan 
~hdotusta ydinj~tclaiksi. 

Sen jtilkeen tulisi viel~ n~in laaditut lakiehdotukset 
yhdess~ asetusluonnoksineen saattaa lausuntokier-
rokselle ennen eduskunnalle annettavia lakiesityksia. 
Seura on valmis antamaan kannanottoja asiasta valmis-
telutyBn edistyessti. 

Yksityiskohtniset kommcntit ydinenergialakitoimikun-
nan osamietint6on I. Suomen Atomiteknillinen Seura, 
rnuistio 14.1.1980. 

s 



Olli J. A. Tininen Helsinkj. 18.9.1980 1 
ATS:n nirnelima ENS:n 
Steering Cornrnitteen jasen 

ENS:N STEERING COMMITTEEN KOKOUS 13.9.1980 MONCHENISSA 

-1 Yleista vuonna 1975 perustettu European Nuclear Society 
(ENS) on Euroopan eri maiden ydinteknillisten 
seurojen yhteiselin. ENS:n tarkoituksena on mm. 
edistaa ydinenergia~alan kehitysta ja tiedon-
vaihtoa seka harjoittaa julkaisutoirnintaa. ENS:ssa 
on 15 perustajajasenta, joista yksi on Suomen Atorni-
teknillinen Seura (ATS). Steering Committee on 
ENS:n.hallintoasioita kasitteleva kornitea. Alle-
kirjoittanut on ATS:n edustaja ENS:n Steering 
Committeessa. 

ENS:n Steering Committee piti taman vuoden toisen 
kokouksensa Mllnchenissa lauantaina 13.9.1980. 
Mllncheniin oli myos kaavailtu ENS:n yleiskokouk-
sen (General Assembly) pitamista ENS:n saantojen 
ja toimintaohjeiden muuttamiseksi sellaisiksi, 
etta Euroopan ulkopuoliset ydinteknilliset seurat 
voisivat osallistua ENS:n toi~intaan liitannais-
jasenina (associate membe~). Muutoksiin liittyy 
myos muutamia kaytannon esille tuomia tarkistus-
vaatimuksia. Muutosehdotusten lopullinen kaik-
kien jasenseurojen hyvaksyttavissa oleva muoto 
ei ennattanyt kuitenkaan valmiiksi. Nain saanto-
muutosten hyvaksyminen siirtyy kevaalla 1981 
pidettavaan yleiskokoukseen. Vireilla olevan 
saantomuutosasian vuoksi mitaan uusia henkilo-
nimityksia ei tehty. 

2 ENS:n Steering Committeen kokous 

2.1 osanottajat ja kasitellyt asiat 

MUnchenin kokouksessa 13.9.1980 oli edustajia 
lahes kaikista ENS:n jasenseuramaista. Poissa 
olivat ruotsalaisen ja kreikkalaisen seuran 
edustajat. Kokouksessa oli paikalla myos ENS:n 
muiden, Steering Committeelle asioita valmistele-
vien, komiteoiden puheenjohtajia esittelemassa 
komiteoidensa saavutuksia. Lisaksi kokoukseen 
osallistuivat ENS:n tilintarkastajat. 

Kasiteltavina asioina olivat esityslistan hyvak-
syminen, edellisen Berliinissa 25.3.1980 pidetyn 
steering Committeen kokouksen poytakirjan hyvaksy-
minen, ENS:n puheenjohtajan italialaisen prof. 
Carlo Salvettin katsaus ENS:n toimintatilantee-
seen, ENS:n uuden Bernin toimiston tehtavat, 

_ENS:n sl:itlntojcn ja toimintaohjeiden muuttaminen, 
Eurooppaparlamenttia varten tarkoitettu informaatio-
toimisto Strassburgissa, ENS:n komiteoiden puheen-
johtajien raportit ja komiteoiden tehtavat, uudet 
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ENS:n tukcmat ydinteknilliset kokoukset, maailman 
ydinteknillisten seurojen yhteisty6 (mahdollisesti 
uuden yhteisty6jHrjest6n International Union of 
Nuclear Societies, IUNS puitteissa) ja muut asiat. 

2.2 Edellisen kokouksen p6ytAkirja ja uudet ENS:n j!senet 

Edellisen kokouksen p6yt!kirjan tarkastamisen 
yhteydessa otettiin esille Jugoslavian ydin-
teknillisen seuran (ETAN:in jaosto) j!senhake-
mus ENS:lle. Hakemuksensa tueksi Jugoslavian 
ydinteknillinen seura oli liittanyt kaann5ksen 
saann5istaan. Allekirjoittanut puolsi jasenyytta 
ja esitti samalla, etta nykyist! voimakkaammin 
pyritt!isiin saamaan my5s Euroopan sosialistisia 
maita muka·an ENS:n toimintaan. P!!tettiin, etta 
jugoslavialainen seura hyv!ksyt!!n j!seneksi, 
mik!li kukaan Steering Committeen·j!senist! ei 
l!hitulevaisuudessa esit! vastustavaa kantaa 
tutustuttuaan sa!ntoihin perusteellisesti. 
Sosialististen maiden liittymisen kohdalla 
esitettiin huolta siita, etta ydinteknilliset 
seurat saattavat olla valtion hallinnon alai-
sia. 

J!senasioiden kohdalla todettiin, etta Euroopassa 
on suuntauksena maiden omien ydinteknillisten 
seurojen perustaminen. T!ten tietyiss! maissa 
toimivien American Nuclear Societyn (ANS) jaos-
tojen merkitys pienenee. TAm! on ENS:n kannalta 
toivottava suuntaus. Esimerkkin! suuntauksesta 
on kansallisen seuran perustaminen !skett!in 
I t!val taan. 

2.3 ENS:n puheenjohtajan raportti ja s!!ntomuutosasia 

Ensimm!isen! asiana puheenjohtajan raportissa 
k!siteltiin ENS:n toimistoteht!vien antamista 
Berniss! sijaitsevalle General Accounting 
Company Ltd:lle (ATAG). ATAG:n toimintoihin, 
joita kasiteltiin myos amana kohtanaan, kuulu-
vat maksuliikenteen hoito, kirjeenvaihdon hoito 
ja talouden seuranta. ENS:n puheenjohtaja avusta-
jineen hoitaa suoraan Roomassa puheenjohtajalle 
kuuluvat asiat. Rahoitustilanne todettiin tyydyt-
tav!ksi, vaikka nelj!lla jasenseuralla oli maksa-
mattomia jascnmaksuja •. Kaksi tapausta selvinnee 
silla, etta ENS lahettaa muodoltaan pyydetyn 
j!senmaksulaskun. Kaksi muuta maksamattomuus-
tapausta johtunevat seurojen taloudellisista 
vaikeuksista. Suomen ATS:n jasenmaksujen maksa-
misen moitteettomuus todcttiin positiivisena. 
Sen si.jaan pahoi.telti.in sita, ettci. Suomesta 
ole ENS:n kannatusjaseni.a. Vm. seikka johtuu 
ATS:n pidattyvasta kannasta ENS:n kannatus-
jasenkysymyksen etecnpainviemisesta Suomessa. 
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ENS:n saanto- ja toimintaohjemuutoksien lopul-
linen muoto on lahes valmis. Suunnittelukomitean 
tekemia muutosehdotuksia olivat etukateen kommen-
toineet saksalainen yhdistys KTG, englantilaiset 
yhdistykset BNES ja I Nuc E, italialainen SNI ja 
ATS. Muutosehdotus on periaatteessa kaikkien mie-
lesta paikallaan. Kommenteissa toivotaan lahinna 
kieliasullisia korjauksia. Ennen kokousta alle-
kirjoittanut keskusteli mm. ENS:n suunnittelu-
komitean puheenjohtaja Dr. G. Brownin kanssa. 
Keskustelussa tuli esille,· etta on hyva saan-
toihin kirjoittaa periaate, etta varsinaiset 
jasenet voivat olla vain eurooppalaisia ja 
euroopan ulkopuoliset vain .liitannaisjasenia. 

2.4 ENS:n komiteoiden puheenjohtajien raportit ja niihin liitty-
vat asiat · 

Raha-asioiden komitean (Finance Committee) 
puheenvuorossa toivottiin kannatusjasenten 
hankkimismenettelyjen selkeyttamista niin, 
etta kannatusjasenia tulisi kaikista maista, 
joissa on ENS:n jasenseuroja. Allekirjoittanut 
kertoi ATS:n aikaisemminkin esittaman kannan, 
etta yrityksilta haettava tuki koottaisiin 
jasenseurojen valityksella. Nain valtyttai-
siin ristiriidoilta, jotka syntyvat kun jonkin 
yrityksen tukea toivotaan erikseen kansalli-
selle ja eurooppalaiselle seuralle. Allekir-
joittaneen mielesta ENS:n kannatusjasenkysy-
mykseen taytyy edelleen suomessa suhtautua 
varovasti, jottei kavenneta ATS:n tulokselli-
siksi osoittautuneita toimintamahdollisuuksia. 

Informaatiokomitea (Information Committee) 
suunnittelee ENS:n kannaottojen julkaisemista 
ajankohtaisista asioista. Seuraava kannanotto 
koskenee ydinjatteiden mereen upotusta. Kannan-
otot julkaistaan Steering Committeen jasenten 
ne hyvaksyttya. Allekirjoittanut kertoi infor-
maatiokomitean puheenjohtajalle tri B. Pellaudille 
ATS:n informaatioki~jasen julkaisemisesta ja an-
toi hanelle kappaleet "Energiahuolto ja ydin-
energia"- ja "Energiforsorjning och.karnenergi"-
kirjasta. 
Informaatiokomitean ja julkaisukomitean (Publication 
Committee) yhteisena asiana kasiteltiin uudentyyppi-
sen ENS-tiedotteen julkaisemista. Lisaksi keskus-
teltiin American Nuclear Societyn ja ENS:n yhtei-
sesta Nuclear Technology -lehdesta. Lehdelle toivo-
taan lisaa kirjastotilauksia seka kirjoittajia ENS:n 
piirista. 

Ohjelmatoimikunta suunnittelee uus:La kokouksiq seka 
Eurooppaan etta Yhdysvaltoihin. Ensi vaiheessa 
Eurooppaan tulisivat kokoukset, jotka kasittele-
vat kayttohenkilokunnan koulutuksen merkitysta 



turvallisuudelle sekH turvallisuutta ja reaktori-
automaatiota. Ensimmainen kokous paatettiin antaa 
Espanjalle kev&aksi 1982 ja jalkimmainen Iso-Britan-
niaan. LisHksi paHtettiin ENS:n tuesta American 
Nuclear Societyn syksyllH 1981 New Yorkissa jar-
jestamalle riskikonferenssille. Muiden lahinna 
polttoainekiertoa koskevien kokousten kohdalla 
oltiin varovaisia, ettei vaaranneta kevaalla 1983 
Brightonissa jarjestettavaa suurta ENC~83-konfe~ 
renssia. Taman konferenssin jarjestaminen alkaa 
piakkoin jarjestelykomiteoiden nimeamisella. 

2.5 Yleismaailmallinen ydinteknillisten seurojen yhteistyo 

3 Muuta 

ENS:n Steering Committeen jasenille esitettiin jo 
ennen Mlinchenin kokousta luonnos maailman ydin-
teknillisten seutojen yhteiselimeksi (International 
Union of Nuclear Societies, IUNS). Asiaa on viety 
eteenpain lahinna yhdysvaltalaisten toimesta. Ylei-
set·kannanotot asiasta olivat Steering Committeen 
kokouksessa varauksellisia. IUNS:sta lahetetaan 
pian ENS:n seuroille lisamateriaalia, johon pyy-
detaan kansallisten· seurojen kommentteja. Alle-
kirjoittaneen kHsityksen mukaan, jos tHllainen 
yleismaailmallinen elin perustetaan, on vaaditta-
va, etta sen hallinnossa ovat edustettuina itse 
kansalliset seurat. Jos kansalliset seurat ovat 
edustettuina maanosa-alueellisten yhteiselinten 
kautta, tulevat vaikutusmahdollisuudet liian pie-
niksi. Jos yleismaailmallinen jarjesto peruste-
taan, taytyisi ENS:n asema, tehtHvHt ja tarpeel-
lisuus harkita uudelleen. 

Seuraavaa ENS:n Steering Comrnitteen kokousta 
kaavaillaan Firenzeen 8.5.1981. Sarnana paivana 
pidettaisiin rnyos yleiskokous (General Assembly). 
Steering Committeen kokouksen jHlkeen allekirjoit-
tanut keskusteli Espanjan ydinteknillisen seuran. 
(Sociedad Nuclear Espanola) edustajan Miguel 
Barandiaran Alcortan kanssa ATS:n rnahdollisuuk-
sista tutustua Espanjan ydinenergiateollisuuteen 
syksyllli 1981. Mahdollisuudet nayttavHt hyvilta, 
joten sovittiin rnenettelyista, joilla tutustumis-
matka-ajatusta voidaan vieda eteenpain. Vuotuiset 
tutustumisrnatkat ulkomaiden energia- ja ydinenergia-
alan kohteisiin ovat kuuluneet ATS:n toimintaan. 

') ~'l ·/' j ·;·-_... t~ffL/ /'T /Cc:...J;·'tl-v7 
Olli J. A. Tiainen 
Dosentti, tekniikan tohtori 
ATS:n kansainvHlisten asioiden sihteeri 
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O.acomr<..:'..:Jsicning of tho Nucl!!ar Ship OT'N !!1U3N 

After mc~e than ton and a half yotu·s succosaful o}?1lrat:ion, the nuclear ship OTTO !l1Uill will «> dism:antle<:1. The ship 
a.nd its nuclo:u: steaut gen<.>rator ~mro built J)y tho shipyard "Kieler Howaldnw.,rke AG" and the coropaniP.S r;J'l'F.RA'l'CH and 
Deutsch~ l3Uhcoek and Wilco;c, in the years l962-l96U, in ccoporatjon w:i.th the G.K.SS-Resea.rch Centra c:.aest.1acht. Since 
.t.llen it has belln used iiS a.n ore carrier, mainly for the transpo.rt l'lf iron ores, phosphd.tes and coal. .tnensive 
research vork hilS Da9n performed on hoa:td ship to gain expurienca with its self-preosurise<l reactor (l'DR}, fiJ:st of 
i'l::s k:i.nd. 

'l'tlirty th~e different ports have J;.een visited in tw&nty t-wo countries even though a gen0ral interna.tional 
aqr~ment on port licensinq has not yet hoen reached. The decision for not installing a third core was taxen 
because oost oiO the e>:perience m~eded to build a larger prototyp;t nuclear zhip had been already obtained. It is 
the first t~~ !or a nucl~ar ship such as the OT.rO 5ABN to bu completely uismantled, and a major test progra~e for 
functional tests and materials research on thfl main reactor compon"nts after a lonq period of operation can l:le 
pel:'fo:rmd after d.i.llma.ntli.nq. 

Prof D Biinel!la.nn, GX.SS 

Ed4<:t'~ H«• ~u .,.-riter of this editoria.l. is modest about the part played by the tell.lll of r£.actor physicists he leads 
at c~ st.'lacht in tha design and analysis of thG OTTO HAEN. Bar laying up means that until the Japanese ship i.e 
f".Uly c::o::::.ti.Jls.kncd, there .'lre no civilian nuclear ships now operating other that~ the OSSR icebreakers. Beth the O'l'l'O 
E:ASN anc'l 'her aponj"'!!Qus physicist will he remelllbered for the distinguj.shed work they did. in the nuclear field, 

1m! SWEOISll lU!l!'E:RENPO'd 

Th<l r«:lln/ Sw<il<iht/t r~l~r<>r.<Jum lt>llow.d lhill cripplifl9 cf the Swedish (HJ(;iear indlMJry, co« th• country ~ $G:1 du<ll Ia th<> two Y•llflt dll4il>/ In commiui()ffinq 6·7 

nuci#Jr p/41114 IY'td ft1QUII<Id In a fqr from opllm/11 .,.,-gy policy \'{1/h dam&q/fi<J ifllfH't!lliiOII/11 CCi!Srt</Uili'IC~. Th• ltKI<Jthilll di<puiH lhlll looJ! p/11<1!• shcl't!'j 1ttv t ..... 
nueltll r•tottMum :rt widWK:I) th•t So¥Witfl rti/Yfdlf to thmk fOil') IJnd cuotully lb<>IJI hD'If 11 i~ w mlllntam ita .,..,lablt 4/IIJUilflf"d of I/Vifl9< 

P.t a voting attendance of 74.S\ (which can «> compared with the 90.7\ turnout for t:l",e general election last fall.), 
18.7~ ?~ted for Alternative~ (the Consar7ative backed most pronuclear ~tarnative), 39.3% voted for Alternative 2 
(the 12 reactor programma of the Socia.l Democrats and td.hel:a.1.s), 38,6\ vot;ed for Alternative 3 (put forward by the 
Centra Party and Conr.llluntsts and was es1.1antially ~10 to nuclear power) and 3, 3'11 voted blank in protest at the 
Roferandum. Alte:rnatives 1 and 2 thertior.e r£!presented the Y.E:S to nuclear power with llternative z com.in<;t out as 
the 11inner. This alternative stre!l:!led ths point that the 12 currant reo.ctors will be phanad out when they have 
served their uaaful Uvea of 25 years. It strease11 al!lo tha need to socialiZe OUI.jor power installations (although, 
of the exiating nuclei'l.r pla.nts, on.l.y os;,ru;tJham. hiiB a private share Mjority}. 

Xt wa.a part.icul<U"ly interestinq to notQ that 67\ voted pronuclear at oskarsham. itself and oV$r 70\ around. Ilarasbac!t, 
the plant tho opposition wants to closet first J:x\cause of its nearness to to Ha..lmo, Lunci and. Copenhagen. 'l'hs 
Re£eranclU!ll showGd generally that la.r<;~e cities vere 1110re positive to nuclear power ( anci therefore to nuclear district 
heating). · 

The party leaders ~~d c~ ... paign manaqe~s were interviewed right after the results were available lata on March 23. 
The intarvie~ di~eloaed that Falldin will remain Prima Minister with his government committed to tho 12 reactor 
pr.ogranm;e an<l that a.U ,r:uxt:y leaders except !;Johmaq ( Conser7ative) stressed their dot'~rro.i.nation to phase-out nuclear 
powo~: within t'"anty fi..,e years. 

Rllino l:.ldroim h H pft:A'k/.0 U$ w1lh I Mit bri<1f :ummuy ~~ thfl Sw<><lish Rt~f~iiii<Wm. A r•gulu corr<»pctldMI lOt' llu• NfiWil!MIH, Mr Ei<hoifl! I~ tt pB/It ptHidiH'It ol 
lh• LccaJ S~t'"" IIi thot INS 1/1 C•-ntru Europt (member o1 th<f c·Ns) IUld TncJ>n/Cill Coordinator of thfl CEict>-HcA coordinstfl<i Gu C~tl<l Fs~ RH<:tor ptoi«:1 
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by M. Achille FG:rJ:ari 

X will go straight to my r;ubjoct. The content 1nay seem rastrictive, being lilnitGd to Frarlce•e nuclaux ait:uation, but 
the steady dav0loprnent of nuclear energy in France whi.le tho rest o£ tho induatrial worJ.d is still und&r doubt itnd 
heoitancy, is in itself an lnterr\l:.tional Nuc.l~ar issue. 

I shall first recul that f'rance possas very limited indigenous foasil enerqy resources. 'l'hese amount to a few yearS' 
of consumption only, less than five. French people have been, for lonq, aware of this situation if we except the ten 
years of oil ~uphoria. 

·aut the l973 shock reminded us of the fragility of the oil source; we becarnG aware that no law of nature states that 
oil has to be cheap and inexhaustible, contrary to the illusions that spread out in the '60s. 
~e oil crisis gave rise to an acceleration of our nuclear proqr~. The V1 th quinquennial plan (which covered tha 

period 1971-19?5) had decided to build a GWe. 
ln 1973 five plants of 900 MWe were being constructed, and an increase of the pro9rl1lllllle wu planned. At the beginning 

of 1974 the Messmsr Plan (named after the then Prime Minister) was launchedJ it involved the decision to commit for 
construction 13 nuclear units during the two years 1974 and 1975, and stated an indicative goal of so-ss GWe for 1985. 

One should confess that at the same time the antinuclear contest, more than shy until then, beqan to raise its voice, 
but it never reached the political level. Indeed in 1975, during the debate in Parliament, there was no voice raised 
aqainst the nuclear option and since that time 3 of the 4 roain political groups have supported the nuclear programme, 
whereas the fourth group decided, after a lot of wavering, for a middle position. And the nuclear issue was never raised 
during ti1e 1970 electoral campaign. 

We have today 15 nuclear units operating and 3 in starting stage (8 older units+ the Phenix FBR prototype+ 9 PWR of 
900 ~we)represonting a total of ll GWe. Nuclear power providod in 1979 16\ of electric energy and 4.5% of total· energy 
needs1 32 units aro presently being huilt, 22 MWe PWR of 900 ~nie, 9 PWR of 1300 MWe and last but not least, the 1200 MWe 
fast braeder suparpheni.x (the owner of which is a multinational corporation, N:C:RSA). ':hose units xepresent 32 GWe which 
will begin industrial service from 199~ to 1906, 

Thus, in 1996, Franca's Nuclear Power should amount to 43 GWe and to about. 6o-65 GW in 1990, prov~ding then some 30~ 
of our energy needs • 

On what basis did this continuity rely? In three pointsr 
(a) our acute enerqy dependency, more esiX~Cially as regards oil (108 from 193 Mt oil &quivalent, most 

of which- 75\- is imported from the Middle East). 
(h) strength of our nuclear situations technical kn~ledge and industrial infrastructure. 
(c) firm belief that tho era of cheap and abundant oil was ended (and that the relief period Which 

followed 1973 was only transitory), 
The above <U;;wnents are still quite valid - the second oil shock vill result in significant pressures on our balance 

cf payu.>iints. 'l'he oil bill which was 15 Gl" in 1973 increased to 55 GP between 19?4 and l9?a, it amounted to 75 Gl" in 1979 
Md will exceed llO Gl" in 1980. This is about S\ of our Gio'l'. 

Moreover the nuclear choice is firmly founderl on· economics::. Present time evaluation of p:ro!lpeei:ive eosts of electric 
en!'rq'"f in 1990 g;,ve, pe.r ltNhr: nuclear 13. s cr, coal 25 cE' and oil 36 cl". 

'r'O hE> loqica.l and efficient, 11. nuclear policy must cover the whole fuel cycle, ':his is exactly what has been achieved 
in l-'ranc& with 1 

an active uranium exploration policy. 
- co11struetion of an isotope separation plant, in order to-put an 

end to tho monopoly of the two Super Powers. 
preparing the back end of the fuel cycle. 

I al!IPhasise two points which are more particularly related to the international context1 the question of uraniul;l 
uupp.lies and the question of j::he hack end of the fuel cycle. 

'l'he:r:e are three ways to look at the uranilllll problems 
(a) Reserves versus cumulative consumption 
( l>) Annual p1·oduction versus projected annual needs 
(c) Tho geopolitical situation 

Xn nty op.iniol1, all t~ point to the same conclusion I UNc:tRT'A!fn'Y. 
The t•itua.h.on is not trflgicll.lly worrying hut neither can we be complacent. one cannot feel secure about long term 

Sl!pplies. l>efore drawing the logical conclusion from this statement, I would like to say a few -words aoout the back end 
of the cycle. 

our v:Law in :rrance is that the indefinite (or final) storage of PWR irradiated fuel as it stands is a difficult matt<:r 
and its feasibility is not demonstrated. on the other hand, the separation of fission products and their vit~ifaction 
a..1..lo\~ int-er:lln !1\'nrage, possibly final storage, under ea.Ilier. conditions. Additional il.dvantages are: it al.\ows b<0t:ter ua"' 
c,f 1·esourcmJ !'iince it is p-.:msible to use the residual uranium (a reprocessing plant like La Eague equals a nice mine - more 
than 1000 t/yMx)- and, 1aoroover, it seems vise to saparate plutonium, the. half-life of which is considerably J.ongar. 

l said the t•l:an.:i.u:n suppJy is characterised by uncertainty. In a situation of uncertaim:y, common venoe adv-ises us to 
subser~ to an i.nouranee; assurance means developing the BREEDER. In our view, reprocessing is required for safety 
consideration and thu hreoder gives a good use for plutonium. 

In the field ¢f the F~~T BREEDER, we have progressed with continuity and regularity, and today the problem is no lonscr 
a technical on<~ ( foasibility of the raactor is proven and closing the fuel cycle is demonstrated) 1 it is an economic 
problelll. Will the l:>nreders be compet.it:i.ve with the present reactor types (LWR essentially)? In order to check this 
point, '""" a.r~l considering lalll\ching a small nwner of breeders, a m.il1i scris of: around 4, and building a';; the Sal\le time the 
corresponding fuel cycle ·facilities. 'l'he dossier ia presently under review and the p~·ograllliliQ ahou).d be launched oofore 
lsas. such a progrnmme would allow us to get the benefit of a Significant scale effect and to deter.ntine the economic 
pro~:~peat.& of the whole systett~. 

We axe developing actively the broader but we are not worki.ng alono. We pooled our efforts with European partners, a 
complet& Elet <"•f agr.ea100nts has been signed with the l'eoc:r.,\l Republic of Germany, and previously with Italy while the rF.G 
is linkecl l"i th Belgium and the Netherliimls. This set of countr.i.oa represents a potential market sufficient to allow-
eeonoulical diffusion of a new eloct:ricity SJcnerating system. 

ln sunrma.tj', l~:t:ance, l.ack:i.ng fosoil fuel rrmourcns, is for.cod to dr.valop Nuclear Energy fox: eaonorny, f'tjuilibrium of tho 
hnlance of P<'l.j>1mmts and for !lliCurity of supplias. N"OCLl:AR l::N"£.RGY should account for 30\ of our energy supply in 1990, 
tWMling uu to lj.m.H: oil dep.endancy to 5!>~, 

't.'orld supply of uranium is uncertain, ::lo vte develop actively tho llreed!!r, which offers the additional advantw1e of 
unin9 the >•u p1.·oduced by thl!l fuel reprocMni.nc; which wo feel to be thli\ ~-,J<uJt,M.bl<t solution for the back end of the c-".!c.lc. 

llut Wt1 aro puJtzled sotn<'l•hat at tr•" pa ... ·;\do;~ .:.£ the prc>mnt s.i.tuao:lon; tlH~ thJ.·eats 1:0 our energy oupp.ly o.re. as pn•s::-nt 
as avar (with the exception of tho:Ja p:r:tco inc:r.eal'les that ho.ve al.n·;~d? t<lJ:on placul J, the much talkHd 0,.0cr. soluticmn 
(coal, a.JternutJ.ve energ-r sourcet, even ~~om;P.rvation) will take time to ;:.,~ i!Up.len•ent<Nl. if they are .:<chieved at all. i'.:•d 
none the less, Nuclaar J::nt~rgy· (in mont of the Westor.n WorJd) faces reluctance and is .stoppad 1 surnly .,,.~ qhould b& h·";··~·y 
to have thos a chance to suppress part of the d.i.ca.dvll.nt<~<.lfl of our l'lcJ.; of natural !'~£~ources? 



Prom the Editor 

Tha su1111ner soanon sees little appa.tent prog1.BS!J, but passes quiCkly enough wlth holidays. Perl>aps few of us are so 
lucky aa to bt; on our ·v<tcatJ.ona the whole surnm<u 1 l t only seel!UI that other people u.rc away wh~n wa try and make progress 
in tho period. Yet on our return in octo.blr, the Oc.:tobar of a new decade, what can ve :wa ot: progress this sei'J.Son and what 
futurc-a lito• ahead of us? 

Tslree futures spring to mind 1 nuc.1ear r;ower, the European Nuclear society, and this Newsletter. They are connected 
not in having equal importance of course but because the health of the first ~nd second dictate in asquence the health of 
the third. 

A current picture of the present and projected role of nucloar power takera across the world shows very different 
ci:rcumstances in different countriest it is hard to see 4ciontillc principles at work. in such apparently random results. The 
pietu.:e has been w~ll placed in contCJxt by the Munich World Energy Conference. It appears that nuclear power is a 
CO'I!I:!rit::!!lent that i.!l being carried out in the Centrally Planned Economies with httle evidence of questioning or doubts, 
though even here one notes that more reoources are being applied to aafety of pl<Lnt and population, and that it would seem. 
that the independent Czechoslovakian effort is being relegated in favour of the USSR PWR. 

In the.third world of developing countries, those with industrial ambitions (Brazil, Argentina, Korea, Libya etc) are 
mo'lling forward and ignoring soma of the political attempts to restrailt thei.r interest in nuclear power. Even these 
political restraints have been applied equivocalJ.y, as in the cases of supply of enriched fuels to India and Iraq. 

'.!'he industrialised western World presents a 1110re varied •patchwork'. Prance would seem. to be the only clearly committed 
country to develop its nuclear power programme, Germany, like Denmark, sweden, Austria, The Netherlands, etc, seems to 
have necond thoughts with difficulties exemplified in obtaining authority to operate SNR-300 ~1d waste disposal plants. 
The United Kingdom has a more equivocal position: less vocal and less virulent opposition is laxgely attributable to the 
slow pace of developing nuclear power over the last ten years anyway. In this respect, it is notable that an objective 
costing by the Central Electricity Generating Board (as objective one feels as is available in a world of conflicting 
pressure groups) shows the clear advantage to the ~of nuclear electricity over coal and oil-fired stations. 

Across the Atlantic, it is noteworthy that in the O'nited States, after the de lac/o moratorium post-TMI, stations are now 
being licensect to operate. In Canada, however, there is a holding back o£ plru1s to further nuclear generation despite 
th!!t success of the dedicated persual of the CANDO concept. Prom the same country comes an interesting sidelight on tha 
question of public acceptability from Professor Archie Harms, of }{aCMa.ster University, writing in a racent issue of N>nw• 
of Nuclear EniH"gy, Ua \Ulea the 'l'homjZeeman •catastrophe' theory, a topological argument, to suggest that where nuclear 
opposition has become dominant, the hysteresis effect will require mnre than just the rl!lcovery of lost ground to reinstate 
nuclear power as publ.ically acceptable. There ~1111 be a need for a largel:" 810'in9" in the pereni ved bene:fi ts of nuclear 
power and th<l diminution of. nucleat: dangers, before regaininq acceptability. This hysteresis effect means that merely 
a return to the ntate where nuclear power had previously been accepted by the public will be insufficient to bring about 
a switch to a.:;ceptability. 

Clearly th(> het~lthy future of the European nuclear Society depends on a healthy nuclear power programme, nationally and 
internationally. Yet this is not the only factor governing our society's futuret much else is within our own grasp. It 
is time, as suggested by our Pl.:mning Cormn.ittee, that we :reviewed both our purpose and our organisation. Are we to remain 
a loose federatjon merely acconnoodating aach others different goals? Do we grow and develop activities in a coordinated 
\lay, for a coordinated purpose, or will these activities, such aa our interest in Nuclear Technol09:r, have an independence 
of action - once h:r.ought into the world, to becowa their own mastert.l. A significant move to strengthen the financial 
organisation of our Society has been brought about in the appointment of the Swiss accounting firm, A~G, as our formal 
secretariat, details being given elsewhere in this Newsletter. In the longer term, a coordinated Society will need to 
be served by a secrntary-<;ene:ra.L Other initiatives suggested by the Planning Committee, however, have foundered on 
points cf detail which s~em to have clouded the fundamental issues. 

Finally, and no doubt in third priority, the EllS Newsletter itself. This is currently distributed to the committees of 
our Organisation Members, to our Supporting Members and more recently, to to members of :E':NS Committees roviewad £ro111 tiYOO 
to tima in success:i.ve issues. cer·tainly the pul"."pose of cementing the ENS Officers and committees by a relatively informal. 
exchanga of news, views and activities, must help to develop a sense of identity internally, an t<~prtt de ctNpll. But it has 
done little, in this -limited circulation, to promote the ENS amongst some 10 ooo individuals and nothing in the external 
wor.ld. 

As P.ditor., I am bound to say that the Newsletter is not good enough1 it can be made better if we have mora cooperation 
and n~re input from wl Organisation Members. I ~ grateful for the nomination of some half a dozen correspondOnts but 
I seek a full&r rCJpresentation and a greater input of news and views. 

our potential circulation of 10 ooo ( siJailar to that of the American Nuclear Society Nuc/1!4J" Nt!V!e) holds out possibilities 
of interest. Perhaps direct access to this membership would bring forward more volunteers to take part in our 
act:l.v.:l.ties, particularly in the technical sphere whore one might say the ENS has not made its mark. Such a CirCUlation 
would also attract co!l!lll.arcial advertilling to our fifteen or so nuclear powex countries that might make the enlargad 
Newsletter self-fin<..ncing or even profitable! Both the Planning Committee and the new Chairroan of Puhl5.cations, Mr Rein.o 
r.kholm {who haa alr.eady given !fluch personal support to tha Newsletter) are lookinq into these p_roapects now. P.rom. the 
Editodal Chair, we can hope their delJ.hera.tions are wise and potent1 we ramain :ready to implement changes to tho banefit 
of a growing and effactive ENS. 

J D Lewins 
September, 

1980 

~e record with rc~ret the death of Jr ~ill~rd F Libby, 8 3ep 1;60. Dr Libby ~as ~ost 
well kno .. ~m sci~ntifiv8.ll.Y for !1i~~ cxploitati.on of the iltCtn"'r~ation i:1l:tJrr:nt in !"U<li?active 
car:,Dl:-14, no·:1 a 'IS•l: cetablL;:lcd r~rJthod cf chronoluF;;J. :::,n:'::l'/' s ::cbcl :.::J.urcc:.te t;::.vgr~ i'l 
1c61 for C~e~is~ry, ~ao pron~x· ACblowlsd~cn:t):lt of hi3 work, I~i~by ~~s also first of ~he 
uflited 3ta.tf!~ of .~;:.crica':J At0t;:i(! ::::J.t:?r~y-~GOl!';~~i.ssioncrs J.nd i1US pl;.1.'j't:ni:. :10te.Olc part O'JGr 
developin; ~uclnur (~ncegy th.cou.---~hou.t the ·::orld.. 
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W.TIONAL 1'1!0 INTJ:RW\TiONAL NEW3 

Thill tJ$S'R tnsa reported th~ Ntart: up on 6 l\pdl of th~ BN-600 fast r~actcr at Deloru!Ja. 'l'h:i:l 600 HWe pool ty,p: sodium 
cooled failt breeder is thouqht of ag th~<' prototype of tha 1000 MWe co•n:n•.u:cial fast z,-a,:tor3 to be introduced in 
Russia by til a Ministry of. E.lect:ricty. Con!ltruction W<)rk on the EN-<;OO wa1:1 reported to hr.vo comm~nco<l in 1969, 

Sir Denis Roon(>y has ~en appointed Chairman of tho Ult National Nucleax co:npany, 'l'ha appointment ha.!l been made 
a£ter som(< delay in which the role of the General Electric Company (who have tho present ;n'lnaqem~nt cont.ra•:t fer 
NPC) was in doubt whilst decisions were awaited on further Advanced Gas Cooled Mactors and thE' protypa PWR. It 
is to ixl hor:>ed that "' realistic comm.itnem: to the next pha~a of nuclear power in the United Kingdo;1! ha.!J nO'ol been !DAde 
.and that the much reorganised design and const.ru~ion industry can be given a. lead. It ia anticipated that the 
two-tier company structure will now be replaced with a. single P~ company, 

or l!arry T..awrosk.i, P:rt!sidcnt of the l\lnarican Nueleax Society, visited Europe in May, on 5 May, in 'Rome, he chaired 
a conference on Three Y~lc Island. On 15 May, at the Royal Naval College, Greenw~ch, he gave a public lecture on 
Three Mile r sland. 

In ar. ar-"louncencnt from the ltalian Cot11111ittea fo:~: Nuclear Energy ( CNEN ), the seisillic safety of! the propoS'-"d Montalto 
di cast= nuc:leax power pl<~.nt (now under construction) was confi.tlned. Tho constzuction plans h.~ Vii nO'ol been refer~ 
to the Regional Administrative Tribunal, 

'l'he Guidel.i.r.es for the Fourth CN'EN Five-Year Plan have heon approved in Italy, 

Announcements were made in April that confirmed the decision to commence construction of two Advanced Gas Cooled 
Reactors, one in scotland at Tornesa and the other at the Heyshu site, in England. 'l'he contra.! ilaatr:ic.l.ty 
Generating :aoaxf.l hM a.lso i::~auod a J.etter of intent to the Nuclear l?owc~: company to d,esign and c:or.st:ruct the 
protot:f1>0 P~m. A site has not been confi:tmed but is likely to be at Sizewe:i.l, beside the existing Hagnox reactor, 
on th& Suffolk coaEt of England. 

The Frllnch Coffilltission of enqui27 considering tho location of nuclear power in Brittany has mat and recol!'Jl!lo&nded the 
use of l?logo££ site, cap de Raz at tha tip of Brittany. There has l:>e(jn a. certain amcunt of local and national 
opposition hut the logic of the case for Brittany to produce some part o! the eleatrict-y she consumes has, With 
gallic precision, \\<On tbe day, The Ploqoff site should ac:comoda.te som.e 5200 MWe in a.ll. 

'l'he cap de f'..agu.;, r.oprocossing plant suffm:ad a setbaclc: in Apr:i.l when a firs in the control rcom led to a temporary 
loss of power supplies including coolant. This follows a sarios of small leaks in and axound the plant which hu·e 
led to SOl1u com::roversy, 'l'hora was no i:nmediate danger and temporary PllliiPS were brought to site to deal (if 
necessary) l'l'ith the incident but it shows tllat care in design and redundancy in essential services a.ra ilnp9rta.nt in 
the proce~sing plant as in the reactors themselves, 

WG conqt"atuli\ta our formlll:' lmS l?ronident, Profesnor Or Xarl EGcltw:.ts, on his new appointrMnt as Vio4 ?residant for 
Rll!!uta.roh in tho p:::estigout~ Siemens organisation. 

Goldberg u L, Nucla ax Po·.rers Issues and Choices. The author, member of the ltemGny Collltlli.ssion, has won appointed 
to the Presidential Nuclear Safety OV!irsight Connnisaion in the USA. 

Tha OECD aro publishing two new Newsletters on specialist topics, available from from OECD, 38, boulevard Suohet, 
75016 Paris, They are MR#<IJooucildM Migratkln in th<t ~· and "R and 0 ilt Uranium Explotlliott Technique<~" 

'l.'he international standard ISO/I:l!S 62J.S describes Total. Quality Assuranoo Proqrams for Nuclear ?ower Plants. The 
equivalent national version in the UK is tile British Standard BS saa2 which takes into account both the ISO ana tha 
various tt-:l.tter!< covered by App$ndix B of the US.'\ Cod& of Fe<ieral Regulations 10 C?R so, the Jlme:rican Nationa.i. 
standa..rds Institute ( 1.NSI) N 45.2 and the International Atomic Energy Coda of Practice. 

Tho !uropean Energy Ao::~nciation (:E:i:A) publishes a. bulletin expro!Jsing its generally pro-nuclear views. Tho 
ASsociation seek$ further nationa..l pr.'erJsuJ:e-group membership. The Bulletin may be obtained from thd Editor: 

/J.L..I.n<ier:;on, Fl£.0, HoeliHONfil 1a, CK ~000, RMktidif, 0'111tniJI','< 

Nero A.V, J:x:, A Guidcl>ook to nuclear Reactors, u Cal Press, 1979 ISllN0-52o-<l334622-l.. '111is book ha.s a hiau to lighl! 
water reactors, reflecting both OS and international trends of course, It is valuable as a sourc"' of comparativ'i! 
data on fully engineered :reactors. 

CUrran s c and Currlln J s, /InM'J't vnd HumM Nra<t11 , scottish Acadelllic Press, Edinburgh 19'19. Tha s•miox: authox:, un·t:il 
:r:ooently l?rincip.U of tho University of str:tthclyda, hrul provided a wall thought Ol.lt int:roduc'l:.ion to comparativu 
ena:a:gy studio!.J, 

Richardson J A, summruy <•f CUtr<'nt (1g78·1979) us Tot~J Cost Pro{%11M3 lor 1,200 MW<k Pow..r PIIUit, , Inst Nucleax t-ngino'}J:S t.l. 

USG of J\tgillaceous Materials for the Isolation of Radioact:ive Wa!lte, (Engl.ish and P:t<ench) 1 Procae<:l .. ings of the NO\ 
WOr.!Ulhop, l.'aris, September .l.97<3, Nucla<·~ Energy Agnncy;o;;:c;), 
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NATIONAL AND XN'1'£:RNA'l'IONJU, N'EWS 
The Nuclear. l':ncrgy Agency of the OECD have issued their eighth actJ.vity report for the period 1979 (available from 39 
boulevvard suchat, 75016 Paris). One significant faCti at the end of 1979, there were in the world some 232 working 
nuclear power plants with a capacity of some 119 GWe. 

More than soo scientists from 36 countries took part in the Sth International Conference on Plasma Physics and controlled 
Nuclear Fusion Rasearch, organised by· the IAEA and held in Brussels, 1-10 July 1990. 

Chairman G1yn England of the UK central Electricity Generating Doard referred favourably to nuclear electricity in the ~ 
recently, The Board's eight Magnox rellCtors had, by March 1900, saved over 100 million pounds sterling over the comparable 
coa.1 fired station costs. Referring to the Advl\nced Gas Cooled Reactors, Mr England pointed out that in the last 
financial year, Binkley Point B station generated electricity at 1.32 p per unit compared to the comparable modern coal 
tired statiop, Drax, at 1.51 pence, The long awaited Dungene99 B will ha loaded this year and can expect to be brought 

·on line in 1981, the sarr~ year for fuel loading in Bartlepool and neysham, the last of the original five AGRs. work on 
the next round of AGRs is already underway in the design office and ground will be broken on the Beysham site this year, 

The CSG'D now have 230 reactor years experience of power reactors and there is no evidence throughout this of harm 
attributable to radiation having been caused to any power station worker or member of the public. 

'l'he Foard of Governors of the IAEA agrt>ed in June to form a committ&e concerned with assurances to member countries o:f the 
supply of nuclear technology, materials and services. This Committee is to study the role of the Agency itself in these 
matters and to report, in the first instance by Pebruary 1991. 

So you think you have environmental problems? 

When we are so often concerned with the environmental consequences (real or imagined) of nuclear power, it is some 
relief to find others have problP~s too. Dr T L Neff has conducted a survey into the environmental consequences 
of adopting photovolta.ic production of electricity under a study sponsored by the US Depart1nent of Energy at the 
MIT Energy Laboratory, Cambridge Massachusetts, 

Three types of cell are under consideration: silicon wafers in large plates, cadmium sulphide in flat plates and 
gall.i.um arsenide in flat-plata or concentrators. 

In the manufacturitl9 and usa, the latter two of these types have obvious hazards. Cadmittm and arsenic are highly 
toxic and cad:nium i.s a stl!lpected carcinogen. Fino particles of silicon may cause lung and kidney damage. There are 
eVident occupational health risks in the manufacturing side. 

Ptml~c health risks appear from the gallium and the arsenide devices with some small risk arising from silicon in 
manufacturing but not probably in use. Most of these risk11 are evidently smaller than the comparable risks using 
coal since coal itself releases much of the same pollutants, An exception is the cadmiu'll which might involve ten 
times the coal emission. Here the unknown affect of cadmium has to be offset against the problems specific to coal 
or other fossil fuels. 

Broader direct environmental effects have to take into account the winning of the specialised materials, th~ area 
taken up by the cells in operation, ultimate disposal. A central station of voltaics would occupy some 20 square 
miles of land in its operation: a similar sized coal firtld system would require (if strip mined) some 12 square 
miles over the lifetime operation. Waste disposal for cadmium and arsenic (infinite halflives!) would reqUire 
remote and geological secure sites. 

The indirect t~ffects including social effects are also of interest, centring perhaps around the labour intensive 
nature of voltaics. The demand for materials is also large. Neff estimates that in the OS a 20 .. GWe (peak) 
annual installed capacity in itself would require about 45\ of the current aluminium production and 15% of the current 
steel production, The indirect economic effects of such a demand would be substantial. Furthermore, the energy 
investlllent in voltaics J.s larye with a long payback time, considerably larger than a coal fired plant. 

Other fascinating insightn are found in the study. Smokers have relatively high cadmium levels already and they 
will. be n1ost at risk in a voltaic society. Shoul.d tl:at l>OCiety bear the cost of protecting the health of smoicers 
ol· the low<>r costs of nnn-smokers only? Fire fighting is commonly practiced breaking open roof areas to localise 
the fire and protect tlm Hrefighters: if this roof contains arsenic or cadmium voltaic cells, the technique may 
have t.o he b1\nned at cost in life, limb and money during fires. Gains in one area are so often bought at the cost 
of tran:>fen•ing the li<>l>ility elsewhere. · 

Flnmsh ccrro$ponCient Pr Hoikki Reijon~n UK corruvponctool (INuc£) Mr A.l.an Doot.~c>n 
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· The I.l'.RA has announcria the signing with Libya CJf. the Gat:oguarcls treaty p<=rsuant to A:l:ticle r.:c:r of. the Non-Proliferation 
Treaty. 

Tho announcement is made in Ita.'.y of the fo=ation of Nucl~o, a jc1int CNn<-AGIP rrucleare com[l<UJY for tim treatment and 
disposaJ. of Low··:tntermcdiate Activity waste. CNF.N ha:J studi.:,d for: some ttme the p:r:obl<•m of conditioning wa<Jtes with a 
low-intermediate activity and ha!l acquired e"ltPori.ence of sorv:ir:-€' activity "ith special pliUlts at: cassacia. The 
industrial collaboration with AGIP l.s seen t:o lead to an industrially viable partnership. 

In particular, while waiting for Cl/EW s rl!soarch and development a.ction.!l to tnake it possible to find and quaJ.ify site:J 
for geological confinement, the definiti7e confinement of radioactive waste.~, w).th a low and ir•to:r.1n!ldiate acti7 ity, will 
be carr·ied out by organizing sinking operations at great depth in the Atlantic Ocean, in the £raJUework of OECD' s Nuclear 
Energy Agency. 

Nucleo is to dedicate particular care to satisfying the requirements of small nuclear operators, 

CNEH CM~titulion Propoul. It was announced in July that tho Italian Goverrunent were to seclc a revision of the CNE:N 
constitution that \·1ould charge the new body also 1d·th respons:i.bil..i.ty for 4/lornotivo &nHgy $.0/JrcqiJ, Financing for the year 1980 
includes a sum oa=arked for work in these additional. areas, 

lAC/I Annou/JCement. In its annuaJ. report, the IAEA has made the point that in 1979 some 120 GW of insta.D.ed nuclear power 
were producing a\ of the world's o.lectxicity. INFCE projections take this to soma 300 GW and 16~ by 1985. one major 
achievement of 1979 at the International level was the successful conclusion of the convention on the Physical Protection 
of Nuclear Materials. T-t10 further states have joined INIS to colJ_ect and disseminate worldwide bi.bli.ogr<lphical data in 
the field of nuclear energy. 'l'his brings the countries now t<lking part to G2 with 13 international organj.sations 
cooperating, 

rn the OX, the central Electricity Generating Board announced a programme of installing small wind generators (around 
l.MW) in suitable flat areas, ie in eastern England. In his announcement, Cllai:nr.an Glyn England reminded his audience 
that a previous proposal to establish such generators in the windiest part of Wales, in the l9Sos, had been abandoned in 
the face of environmental opposition. It remains to be seen whether the visual impact, the exclusion area (about 400m 
tadiua) and the noise will limit the acceptability of the new proposals, 

In the United states, the further review of the biological effects of ionizing radiations (EE!RIII) has been released 
after some dela~·s and controversy. It effectively rev.ises the est:i.mates o£ the effects of low level x-rays and suggest a 
quadratic fit instead of a linear expression. such a quadratic fit may be taken as a ccmprottise between the linear 
hvoothesis with no threshold and the linoar hvnothesis with threshold. . In these l01>1 arnas, it suqgests that the 
OMCGt'Ol>S eff!<•:ts ;;.ra less DY a. factor Of all<lUt: fen than WOU~d be talcan £rom a ll.i!llple ertrapolat.ion Of high leVel effects. 
It ~e~aina to be seen whether this model will be unreservedly accepted and whether any changes in !CRP recommended levels 
will fC·'l.~ow, 

The OECD Nuclear Energy Agency, 39 Boulevard suchet, 75016 Paris, has published the first of a series of Slll!!l!larY reports 
of the International. UraniUlll Resources Evaluation Project. ~'his first covers Portugal. copies, at no co<lt, are 
available froru thtl Agency, 

The •.no:: National.Nuclear Corporation (!INC) saw the new Chairman, Mr DenJ.s Rooney, take over from Lord JUdington, after 
a protracted period in which it seemed difficult to decide which cama first, thv new chairman to reorganise ~10 company 
or thP. new company organisation to attract a new chai:cman. J:t is expected that the old t.wo t.i.er arrangement (llNC and the 
executive subsidiary NPC or the nuclear Powar Company) will be amalgooate<l into one. In principle, the new company has 
plenty of work; f.inishing three ACffi.s, b'Jilding the prototypa PWR. in England and developing th•~ :Pant Reactor. It renl&.ins 
to be .!lean "'hat t1.nle scaJ.e will oo agreed for thesG developments that are also to include the further tranche of Advanced 
Gas Coole!i Reactors. 

llooks Received 

d aJ.t 'B J dan Published .by the American Nuclear society, 1980. 
IIUCIIJar Pow•r and Ita f!nvtronmental Eff"t"' samuel Glasstone an w er or ' . . t h th t ce 

This bOok is worthy a detailed review, which we hope to provide in a later issue, suff~ce ~t o say era a on_ 
. tha doyen of nuclear pedagogists, this tilne in colla.borati.on vith walter Jordan of the Oak Ridge Na:"j.on~ 

aqa:w,, t: h t "' t d a time~y and substantial text. The book is slanted to the Light m.tel:' Reactor. (wh~ch J.a 
Lalx>ra ory, as con r ...... u 0 d 1 · Ev th · latter chauveniSlll serves 

a the ll!a·or international typG) and the OS methods of licensing an regu atJ.on. en JS • • • 
anyw y J . . f lie "inq Many lecturers wi~l be grateful for the materia~ put together J.n th~s 400 page to illustrate the ptmClp/C'Il 0 env . 
text. The l\.NS is also to be congratulated for its initiativ&. 

oECD. RadlonueMu Migration in tha ~ph«a. Newsletter t<o 3 • 

Th ~ central Electricity Generating Board, representing one of the largest utilities i~ the world and in a uni~e 
El • as nably free market basis the relative advantagea of coal, oil, r.·Jcl.oar and other aoneratinq 

posit' on to Cot~ptu:9 on a re o ' . .labl f f the CEGB Press O"'f.ice 
scnetn;e have p.!l;lished >l small booklet entit~ed CoatllotProducingEJIJCiricrty, ~his J.S aval . ': rea rlom 1979/80 .an<.l ~it i~ 

' "t t Lo d n :f:Cl.A 7Af1 Pigw:es are av~U1ahle for th~ :l:inanCJ.il. year 
~:!~~t:~~s:~ ~~;, ~~:g:~:t:i~:: -~ost n a:vantage oi ~uclear over both oU &•d co<ll fi:r.ed. stations on a n~t ef£ectiv: cost 
baSis ~hat t~os ~~0~ only capital investmJ:!nt and associated interes·t, but research and tra.:inin•J costs J.nto accoun • 

. · . · e 1\ roval of consumer. GoodS containing Radioactive S••bstanCOSI A Consultative Ooe\llllent, . Her 
Crl.ter~a Ro~at~ng Otfofithe si'l?oo This has been prepared by the National Radiological Protection Board in the trtu.ted 

Majesty• s stat' on:.ry c . . . . 
:Kingdoll!. as a re;Jpml.Se to the European ColliDiissJ.oll proposals for leg:cslat~on. 

~.x•~sure to Low LavGls of Ionizing Radiations (BEIRIII), National ACademy of sciences, 'rhe Eff~cts on t'opulati.ons of .. .--
washington DC (from Nov 1990). 
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for. ENS-Net·JS 

Summary of the ENS-Prograrrmte Committee activities a.fter· an ENS-PC 
!!l~eting at B01:_J.in, March 24, 1980 

The following ENS-activities were announced by the Programme Committee 
at their meeting in Berlin: 

1. 2nd International Conference on "Engineering Nuclear Energy Systems", 
ENS-Cosponsorship, Lausanne April 8- 11, 1980 

2. ANS/ENS/AIF International Conference '~orld Nuclear Energy-Accomplish-
ments and Perspectives", Washington D.C., Nov. 17 - 20,. 1980. 

3. ANS/ENS Topical Meeting on "Reactor Safety Aspects of Fuel Behaviour" 
Idaho, August 2 - 6, 1981 

It was recommended to perform a topical meeting on operator training and 
plant operation in Europe. With reference to this recommendation the 
British society "Institute of Nuclear Engineers" proposed to perform this 
meeting in Bristol, England 1981. 

The following topics tvere recommended as further ENS activities: 
1. Nuclear public relations 
2. Society and risk 
3. Comparison of environmental effects of power generation 
4. Advanced fuel cycles 
5. Fast reactor safety 

New rules for ENS-sponsorship will be' given by the Programme Committee in 
which 2 steps of approval for the sponsorship are impleme~ted in order to 
check if the meeting fulfills all ENS-requirements. 

The Programme Committee identified the following fields for the correspon-
din& members of the national societies within the ENS: 

1. Reactor Physics and Fuel Cycle 
2. Mathematics and Computation 
3. Nuclear Fuel Technology 
4. Nuclear Safety and Radiological Protection 
5. Power SystemS 
6. Components 
7. Instrumentation 
8. Reactor Operating Experience 
9. }futerial Research and Reactor Chemistry 

10. Reprocessing and '(.J'aste Management 
11. Environmental Aspects 
12. Fusion 

The corresponding member is supposed to act as active representative in 
this field on behalf of his national society and has to support the ENS 
sponsored topical meetiugs. The same person may be named for different 
fields. The steering corumittee agreed to this proposal. It is hoped that 
this new procedure will help to increase the cooperation between the member 
societies. 

Ff 



INTERNA'I'IONAJ, SEf•HN.l\R: l\NNOUNCEMENT 

The Role of Fin:t te Ele!!l':!nt fl~hods in Radiation Physics 

Imperial College, 23-24 I~pr.il 1980 

London, Er~gland 

Dr A J H Goddard, NuclearPowerSection, Mechanical Engineering Department, Imperial College of Science and Techno-
logy, London SW7 2BX, UK. 

Background 

The great sucess of the finite element method for problems in solid mechanics and fluid flow has stimulated interest 
in finite element methods for problems of radiation physics arising mainly in nuclear engineering. Methods used 
for solving the energy dependent Boltzmann equation for radiation transport in complex geometry are also of interest 
to applied mathematicians, numerical analysts and medical physicists. 

;;;;; This Se!!iinar is intended to be a review of the art and will cover the formulations of finite element methods for 
radiation physics problems, a survey of the finite element solution of bench-mark problems, their relationship to 
t-~onte Carlo and other methods, and applications to practical problems in reactor physics and shielding. It is 
sponsored by the Institution of Nuclear Engineers and by the Computational Physics Group of the Institute of 
Physics. 

Aims of f1eeting 

Solution of radiation diffusion and transport problems by finite difference methods is restricted to simple geo-
metries and, at present, complex geometry problems are treated in detail by Monte Carlo calculations. In principle 
the finite eleme~t method has the potential to provide a deterministic solution of problems with complex geometries 
for comparison with the statistical Monte Carlo solution. This cross checking of solutions for the problems with 
safety implications is a desirable objective. Alternatively coarse mesh finite element solutions of the adjoint 
to a given problem can be used as a means of accelerating the Monte Carlo solution. 

Hethods of solving the Boltzmann equation have to deal with up to three positional coordinates and two directional 
coordinates for each energy group. The finite element representations proposed either use a finite element 
structure in 5 dimensional pha.se space or 3 dimensional: elements in conjunction with series expansion in the 
directional coordinates, which give either continuous or discrete representation of the directional dependence 
of the solution. The complexity of the finH:e element representation leads to problems of storing and solving very 
large nu,";Jbers of equations, for '"hich some solutions hav~ been found. Co:nparatlve trials with finite differenc~ 
me<:::ods show speed and accuracy for the fini.te element method. The remaining problem is to realise this potential 
for ca~rylex geometries. 

iHH GoC\dard, June 1988 



The AroPricru1 Nuclear society has anour.ced the appointmen~ of Suzanne Piorina of Geneva, Swi~exland to help ~ket 
ANS ru1d joint NS/ENS publications ;n ~urope. 
are Piorina has vorl:&<! with the All!i:ri<:M Nuclear Society for severa.l years in prom<:~t.inq thai:~: activities in Euro~ 

and tn!l}' lie contactud a.t 

American Nuclear society - Geneva office 
eo c. Chomin Des M<lra.is 
l2S5 Veyrier. Switzerland telephonet- (22) 42 so 5S 

"""t~.-~v C~o $a,'Y1Htl .~u UIIIOIJfiC<Id lhbl, f!Cifl 1 July 1980, 111~ flnanciel ltrtJif6 ol lite Euta!XJM NUt:/Hr SOIIiely 1M/ /16 I'Jgal ~$11 Wilt ~ 1/1 lilt hwtd!J Of lh~ Si"IMJ 

c._,.- ...:c~ot>lm;; C-c,npanr, Ud, (ATAG), ;;ovt llorM (Swdb)rliJJtd) 8tJ~W~pUIIZ 1, ATNJ wdl mMao- IM formal St~¢nl/lri/J1 olll•• ENS with tM foJiowlng {'fi11Cif!4} 4tHYI~&: 
_,a>:.tli<ll c.ttrr-w f'."'-N'fi~ 

-I!Cl U ll $NO>ClN•• ti'Ch:V:tl ciON# 

o{fiAir.l£/fl m(<{ltt>•tMI(' rft(#dfl 

·lnvt>.'<:tt &cCC<Jnl$ 011<1 (fl(;fittt P•vm•nlll 
•kwp finU!Cial record' and 1ccounra. 

Tht legal uiU o? lhtt EHS I& PO Boll 7 :J7, S rut d'ltalit, 1271 GMrtt 3. It II /mperllllll IIIII 1111 otflclal COI"NIIIpottd-., not lor lilt PrNidHtt f>'NIIOIIal/y tJI' demkiftlcially, 
Ia llddfP6~.a It> lha Euttt,:>eM Nuclt»~r SOCI(i/y at i/3 ntw &IICI'Ot&rial:• 

ENS, PO 8c1t 2613, CH·3001 !J.rol! SWilwrlond 

Tilt Programm• CommltiM m« in Muni¢11 undH lht~ chaitmiJJIIJhip t!l Prot D 8/JnemlUin en 13 Sep(lllftbtr, Propt>61lia ftJT ENS·apona~ (tJI' run) mHtJnga 1>11 OperaiN Trail!ing 
«c .,.,. to be ccnMcill·reri tog«her wllh con:.,de,-alitlll at Mr Sindler le>r prOCttdutN appropnat• to organi4e aueh m ... l/ngr. Mother pro~ ctlllsider«l initi&illd with lh• f(TG 
fiJI' a mllf'ling M Envirvnm<mlsl kpecitl of PowfH' Generatlt>n: lhoor~iC41 modll{ling and maeaurmg ltchniquH. 

Thr; fiNS 8oldd Md the f:."NS Sl"ring C<'>mmitleo were due to me<Jt a/ao in Munk:lt, at lhrt limo of 11111 Wend Enerw C®l-•ce, 78119 S11p(tmber. It hu not, unlortun~tl';, 

boten poMible to 6~rL"'I thO dcts.iled agenda fer the pm~t>d e>lr~ordinary <Hnwai Mealing to receive prt>p04a/8 ftJI' lilt rtWi«l<< C..vt4iitutiM aa prepared oy Ill• Planning 

C6mmittH. 

TIIIJ PtannlniJ CcmMitiH il~•lf ia due to m<>lll in Londl>ll on 211 s~p and will be twng Into .c~UX~nt the dll{ay In impl-nllng lhHt Chani}H and lurtll.r wgfJH/11>11« for /Itt 

· d~opm'Jnl of an ENS Joorn!JI frMI tho prt6filll torm41 of the Newllttter. 

~~ welcoD~ Mr Rognon, Swiss society, as his organization's repr6santative to the steering Committee. Nevertheless, 
this rn~,l'.nB that the previous r~presentative, Mr Peter l'runpus, will no longer under the present constitution, be able to 
hold the office of Vice President. Mr ~empue has, in the words of our. President, made an invaluable contribution to the 
ENS durihg hi& period on the steering Committee ano the aoard. Foxtunately, he is continuing his work for the Society 
as Cha.i.l.1t.an of the tditorial Board of Nuclear Technology and, in this capacity, we may hope to see him attend meetings of 
bo·th the Board B.nd the Steering' COmmittae, Nevertheless, this is a lose to the Society and is an example of the reasons 
~ny the StGer~ng C~dttee have accepted the advice of tho Planning Cowmittee to revise the ENS Constitution. 

'l'h(t noard of the F.i1S wiJ.l meet on the afternoon of Frj.day l.2 September, in Munich during the World Energy Conferenc!!, 
in 1);,-oparat.ion £or th& n:s Stee.r.ing Collllllittee Maeting on the mor:ung of saturday 13th September. It is expt!ctad that the 
ci::cuion will provide an opportunity to have useful discussions with of:ficCJrS of the Alllerican nuclear society on matt4rs 

of mutual inter.eet that w~uld include jointly owned publications and jointly sponsored meetings. 

President ( 1979/81) 1 sr Prof•llilor Carlo Salvetti, cm::N, viale Regina Ma.rqhf);r.ita 125, I-oOl99 :Roma, It.alyt telex I· 6lOl.83 

lll!lMdiate Past PreeidE>ntt Pl:'of X. H Beekurts, Vice Presidents: M C.P. L-Zales>-.i anc. Or H cartwright, CBE Board HembGrs: 
Dr J P Uilwins a.nd sr M Perallo 

PublillhiJd for the El'<S by I Nuc E and printed in the OK. Letters and lllllterial for publication should be addressed tot 
Editor EllS Ne•.<tSletter, Dr J,J:;.J:I.:wins, tnginnering Department, University of Cambridge, 'l'rumpington Street, Cambridge Cll2 
lPZ. ~elo~: G 81239 PEP!NG, tel: (0223) 66466 

TWenty five copies are distributed free to each organisation member and one copy to each supporting member of ENS of 
record. Further copies may be obtained at coat by these members on enquiry of the Editor or the Xnstitution of Nuclear 
:&nqineers • 

European Nuclear Society: Book Reviews 

The European Nuclear Society, with over 9000 memberehip 
in eleven european countries, :publishes the ENS Newsletter 
ever~ two rnonths. The Newsletter includes a • publica.ti.ons 
rec~~ved' section ?Jld carries occasional full length book 
revl.eWL>, 

Items :for this section are welcome and. mcy be sen.t to 
the etli~or, add.r~s~ above. The Europe[L"l. riuclf)ar Society 
deals Wl th the c~v:~.l nuclear encineeri..'1g program (fissi.on 
nr1.c1" fusion)_and all its rn.-r:;ifications in :f.'ue~ cycles, 
he a~ t~ phys:~.cs O..'ld radiatioll safety, non-proliferation 
pol~tJ.cs, etc 

Cambridge 
Jttly 1980 



ENS PLANNING COMM!'l"J:c:£ 

f!dilf!r't; N!?Jr::; flach itJsua of tho ENS Now<~lolter cDrr/r.$ a m.~tnx chowmg thG nnmos of all committ<~ mamberlJ. I sm giad we :shoold 

publish more detnil>'f<i im'ormation on each c()fllm;ttoo in tum Md thia isw>JI> <Jees 11111 litJting of the Plannir:g Committee, showing 

not only name$ and counli<!!IS, but also sddn;s~es and telephonG numbers. Will Committee Chairmen please provide· me wilil this 

detail~ informDtion for pu!.Jiication in future iswe:s • 

. Chairman: Dr. Gordon Brown, OBE, 
Head of Safety, 
Health & Safety Directorate, 
British Nuclear Fuels Ltd., 
Room 112, 
Rutherford House, 
Risley, 
Warrington, WA3 6AS, 
Cheshire 

El~S Board Dr. J. Lewins , 
c/o Engineering Department, 
University of Cambridge 
Trumpington Street, 
Cambridge 
CB2 lPZ (0223) 66466) 

w. Vinck, Esq., 
Labbe1aan 46, 
B-1900 Overijse, 
BELGIUM 

Professor W.J. Kohler, 
c/o INTERATOM, 

i~S Postfach, 
Bergisch-Gladback l, 

Local D-5060 Bensberg, 
\o7est Germany 

Sec dons 
A. Ertaud, Esq., 

in G.A.A.A., 
2.0 Avenue Edouard Herriot, 

Europe F-92350 Le Plessis Robinson, 
France 

Dr. A. Tescari, 
Consulenze Industriali, 
V:i.ale E. Caldara, 18, 
I-20122 Mila.n, 
Italy 

J. Karajala Esq., 
Secretary, 
Teoll:i.suude.n Voima Oy, 
Kutojantie 8, 
SF-02630 
ESP00_63 
Finland 

Ass. Professor c. Markopoulos, 
N.R.C. Democritos, 
Aghia Parskevi, 
Attikit 
Athens, 
Greece 

Professor J. Edwards, 
Institution of Nuclear Engineers, 
Allan House, 
Penerley Road, 
LONDON, 
SE6 2LQ (01) 698 1500 

M. Cavaggioni, Esq., 
c/o Societa Nucleare Italiana - SNI, 
c/o CNEN, 
Viale Regina Margherita, 125, 
I-00198 Rome, 
Italy 

Dr. Th. Roser, 
Kerntechnische Gessellschaft, 
Allianzplatz, Haus X, 
D:-5300 Bonn, 1, 
West Germany 

J. Coehoorn, Esq., 
Stichting Energieonderzoek Centrum, 
Nederland, 
Postbut 1, 
1755 ZG Petten, 
The Netherlands 

Monsieur M. Gauzit, 
Alsthom, 
20 Avenue Edouard Rerriot, 
Fl92350 Le Plessis Robinson, 
France 

M. Barandiaran, Esq., 
c/o M, Quinteiro Blanco, 
Socieded Nuclear Espanola, 
Avenida Complutense, 22, 
Madrid-3, 
Spain 

C. Vieider, Esq., 
c/o l.ars-Gunner Larsson, 
Westinghouse Monitor .A..B, 
Box 6090 
S-400 60 Goteborg 6, 
Sweden 

Monsieur J.P. Buclin, 
SA L'Energie de l'Quest-Suisse, 
Case postale 1048, 
Cll-1001 Lausanne, 
Switzerland 

Secretariat: Hiss J.H. Green, 
Briti$h Nuclear Energy Society, 
c/o Institution Civil Eng~.nel~rs, 
1-7 Gt George Street, 
LONDON, 
StflP 3AA (01) 222 7722 

~0 



t:r!ifnr'' Nol•-: F:&ch i,;,w" of th• ENS /lcwiJieltH csrriea • m~irl~ llhowtng lh• na-a cf IJll comrmffH mambwa. I •m gf~ll we tJhoulrJ ptJb/1411 nrONt dGirultJd inlormolloo 011 

;~;;,dic11 m turn •nd thll ,.,IU.Jo• .•P<>a tho lilltmg of th<t Finane• CommtltH, MOWtMJ nol 1)11/y n•m..a and comti••• /:>IJI Gido addreuu and telfJphM• numtwr11. Will 

t~mittM C/uul'm~n pl&twl prowde m• Wtlh lhia rJelwled infotmallon for publleatiOI! m futur• iadiJH, 

Chail"1!lan: J. COUTURE 
Conseiller du President 
SOCIETE GENERAL 

Foreningen Kdrnteknik 

29, boulevard Haussmann 
F - 75009 PARIS 
Tel: 298.20.00 

·Link to Board: C.P.L. ZALESKI 

Afdeling ~oor Rerr,techniek van het 
Koninkli jk Ins ti tuut wm Ingenieurs 

American Nuclear Society 
Local Section Belgium 

tUnerican NucleAr Society 
~ocal Sect)~n Central Eur~ 

Ame:-dct.n ~luclent· Society 
Lo~al Secti~n France 

American Nuclear Society 
Local Section~ 

British Nuclear Energy Society 

Ir. P. BRAND 
N.V. KEMA 
Utrechtseweg 310 
ARNHEH - THE NETHERLANDS 
Telex: 45016 

R. de CORT 
Secretnire General 
CEN-SCK 
200 Boeretang 
B - 2400 MOL - BELGIUM 
Telex: 31922 

R. FROHUCH 

Hellenic Nuclear Society 

The Institution of Nuclear Engineers 

Kerntechnbche Gesellschaft im 
Deutschen Acomforum e.V. 

Sociedad Nucleac Esnanola 

INR, Kernforschungszentrum Karlsruhe 
Postfach 3640 
D - 7500 KARLSRUllE Telex: 7826484 Societa Nucleare Italiana 

P. LAFORE 
CEN•Saclay- DEDR 
B.P.2 
F • 91190 GIF S/YVETTE 
Telex: 690641 

C. BERTONI 
C.N.E.N. 
Viale Regina Hargherita 
I - 00198 ROHA 
Telex: 610183 

P.R.P. BELL, BNES 

Societe Fransaise d'Energie Nucleaire 

125 Suomen Atomi teknillinen Seura 
Atomtekniska Sallsk~net 
Finland r.y. 

c/o Institution Civil Engineers 
1 Great George Street 
LONDON S',Vl!' 3.1\A 
Tel Ol 222 7722 

d. I 

F!li~UrCE GO;.J::ITT:.SE 

:::'CRCP:~r ::UCLZAR SOCET:." 

R. EKHOLM 
AB Atomenergi 
Fack 
S- 611 01 NYK~PING 

J. KOLLAS 
N.R.C. Democritos 
Reactor Department 
Aghia Paraskevi, Attikis 
ATHENS - GREECE 

N. I. AHMED 
375, Wimbledon Park Road 
LONDON SWJ9 6PE 
Telex: 8812093 

D. KUHNT 
RWE-HauptverYaltung 
Kruppstrasse 5 
D - 431'10 ESSEN 
Telex : 857851 

L. PALACIOS SUNICO 
Equipos Nucleares 
Pedro Teixeira, S 
MADRID 20 - SPAIN 
Telex : 44242 

V. Em. R!MBOTTI 
Via F. Turati, 26 
I - 20121 HILANO 

P. BOu~I~IER 

CEN-Saclay- DHECN 
B.l'.2 
F - 91190 GIF S/YV.ETTE 
Telex: 690641 

J. KUUSI 
Oy Finnatorn AB 
Box 104 
SF - 00101 HELSI~KI 10 



Plaa:;a revis'l the J . .i.:.;t j.-;:L"tHld April l9EIOI 
G • .Delcoic;ne, link vith !ALA 

IA!:A PO Box 100, 
w::t.;rraillll.3t.l: S5 
A-1400 Vienna; Austria 

I !•·· L .. i··dl~~ lt•'i&ll '"""eapoo<i"''' nr ssa Paola I'iorl!ntini. SwiKII~ l!llrf!Nif><;lldenl D.c Reino ~iol.ln. Delr;iM corrt;apondM .... ,, .. "' ... • "' 

FlrH'IWt 'I#'NtlfWf"f!H!t or treikki Reijonen. UK corrNPf>"dMit (INucfi) Ml: />..lan DOotson. 

N<HQ.'TI/wt 
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New items in the diary are ma.r.ked. *• 

one day meeting 0/r.ctione In NIICIHr En<JinHFing R-ueh, Cambrit!ge. O.tailn from Institution of 
Nuclear Engineors. 

Lecture by A Gregory ( CEGB Sarnwood) O.Commiluioning Nucl..r PowH $1~/ono, Institution of Nuc:leu 
Engineers Annual Lecture. ** 

Sir Francis Tombs, Nu<;~•• EtuWIJY 1gsos- ReviN of />nt, PTNM~I Uld Futur•, Inst Nucl :Enqrs Anniversary 
LGetu:ra, London ,..,. 

J:ntllrnationl\.l Salllinar.,flNo o1 F'imt• e/tmMI Mlllt.«i:J in Fl4<1i&iicq •?hy$!C4 Jointly sp:msored by I Nu<:: l: and 
Inst ·phyoics. To be held at !m.,erial Col.l£111l, r.onclon. n 

1 ~ s lnte:cnational Seminar on Nuclear Roactor safety l:leat 'l'rans:fer, tlubrovnilc 
Yugoslavia PO Box 522 'ltl-llOOO Belgrndo. ... 

3 s :rifth Annual Sympos;.wu of the u::anium Institute, London, .... 

(< 12 ~lo:rld Energy Cotlf~rence, Mtmic:h (contact Wl!:C 34 St James st Lr.mdon) .. ,. 

l"l- l? Inter.nati?nal Ft!al cycles, Amsterdt:m. Nederland Atoomfo:nna .. ., 

l9 On a d~y meeting Direction$ in N•'Cioor £ngin<I'Hifl(l i10IIf>lllfCh 1 cambridge, Dst.a.i.ls frorn lnst:itution of Nuclaax- tngineers. 

OclctAr 

6 a Mater:i:a..ls for Nuclear Steam C-i!nera{:ors, MS !nternational Conference, Florida 

6 lO IAU/rlEl'\. sympoeiunu Dnpac:t: of Radionuclide Relaaee in·to the Haxine F.nvironu~nt, Vienna. 

nuclear Energy and t.he Public sen.inar, council of European Indust:>:iaJ. Pree Enterprise lnfo:r:~tion Group, 
stockholm. ~" 

20- 24 IAEA Conf~renco, current Nuclear PcNer Plant safety Issues, stockholm 

20 21 m\.Gml. Symposiwn on Storag~ of &"ldioiactiva Waste, Bern • ..., 

30 Ulctm:e by A Gregory ( CY.GB Barnwood) lMcomnu88i<lllmg NuclcGr P~er Ste1ions, :rnsti tution of Nuclear Engineers Annual Lecture. 

10- l4 srwposium on Puclcagi.ng <~.nd 'l.'ranspoxtatj.on of Radioactive Ma.te:r:i.als, Berlin 

16-21 At:IS/ENS/ !.J.F 1-Hnter !1eeting, W<;shlnr.ton. DC, USA 

27 Sir l":<'<'SlC.is Tombs, Nuei«.J l:fltiH''h 19/JOo: Fi<Ni- 6f Pttd, Pta-:J(f;.t &r.d FIJfurq, I nat Ruc:l Engrs Anniversary Lecture, London 
2.2. 
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23 - 24 
be held 

.tiM 

7 - 12 

at 

~~e Enviro~ntal !~pact of ~ucle~z P~~~r1 COnf~i~~~• org4~i~~d by Britis~ Nuclear Energy Society, London, •• 

Internat.ional Seminar,Rot• of Flni1<11 El~ M«IIOIJf In Rad/atJM Phyeica Jointly sponsored by I Nuc E and Inst Physics. 'l'o 
l~rial College, London. 

ANS Annual Meeting, Miami Beach 

27 '"' 31 !.AE:ll. S}'mposiUlllt Migrat.ion in 'l'e:r:restia,l Enviroi\!Mjnt of Long-Lived 11adionuclides tr0111 th0 Nuclear PUel CyCle, 
J:noxvi.lle, Tennessee:~, USA. •• 

17 - :a 5Mi.lU'6 ( strueturaJ. Mechanics in Reactor Technology) will be be ld in Paris, under arranc;ements bein<:J made by 
tho Frnnch Nuclear society, SFEN. 

Novernbff 

9- 12 International Conference on ?ast neactor Fuel Cycles, London. ~tails from Dritish Nuclear Ener<:JY Society, •• 

29 - 4 December 11115 Winter Meeting, san Francisco 

a. NMfiO.UI Nuci~81' .S~>e,nly I toc:U. !l'l<.."t:i.ona :l.n El.lt'!";pt, :-

£)"'9•vr•n M .J, D"Jvooqht:, Rt:<l Ra•;r.,nr.tClin 3, lOCO .8l'USl'HI.lH. 
contrw [;uroiJ*t A !.layer, K<~rni'orrH.;hun<3SZl)i\tnu.V11rR, Po~:~t:fa>.c-;h 3&40, D-7500 ll:al':ll>lt'\!hll, lie!"t Getl'l!any. 

Ftsi!Cfl M Rozatlllolc, GAAJ\, 20 a.v l:!douard lier.riot, P-92::1$<) M PlGSSit~ Rol.;inson, l"ranc:o. 
1/ll!yr Avv P aullio, Via l?a.iaiello, <:G/2!1, l:-00196, Rcma. Italy. 

·a. (lrltlllh Nvcttu t:nmp SCCJ•tyr a Ca.rtw-t'ight CEE, c;o Inst:l.tutic;~n of Civil ZrH.J:i.neors, 
1-s Gt Georg& St, London SWJ.P 3AA. 

s. HtiiMie Nucio8! S«t6/ya or c Apostolak:!.s, c;..,neral secretary, Isotor.>Gs Departmen-t: NRC 'OemQkritou•, Aqhia Paraskav:L, 
Attika, Athens, Greece, 

6. ln31t1utton of !Ju~t:.u F.ngt,.,..,llr Bruce Yr,unqman, Secretary, Alli'..n aouse, l Penerley Road, catford, l..<mtlon 5%6 2LQ, OK. 

ll , $chwt!it>HttJCil• ~11'/l&cll~ft dill' K«llf?.Cil/()<JI•r R, Winkler, Sec:retary 1 
Zidq. In~titut fur neaktorforschun<:J CB-5303 ~Jr.enlipa§q 

lO. SockXtJ Nu¢itW'fl lltillaner Prof c . .Salvl)tti,e/o o:.I:':!J Viale :R.ogina Ma.rgherita, l2S, I-<l0l96, Ro!IIQ., Italy, 

l2, t.iuOI'IWI AIM!II!iknillin<fl' Soor~J-.4Joml"ft•I<J'U.,.~a SHI/wt><H I Finltill!d, R.Y.( l"il'lll.illlh Nuela.u: Society) 1 

P. :r.ouko, I.111at:r:an Voi.111a Oy Eler:i.lr...1.nka.tu '2.?/2 S?-cOlaO ll&lsi.M::l. lll l"illJ.an<i 
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TILANNE OLKILUODOSSA 28.10.1980 

TVO I Olkiluodon ensimmainen laitosyksikko TVO I on 
kuluvan vuoden aikana tuottanut sahkoa 3555493,1 MWh 
(27.10. mennessa). Tama vastaa runsaat 12 % koko 
maan sahkonkulutuksesta. 

Lokakuun aikana TVO I-laitoksella ohitettiin tarkea 
virstanpylvas. Laitoksen kokonaistuotanto nousi 
arvoon 7 terawattituntia (TWh) eli 7 miljardia 
kilowattituntia. 

TVO I-laitoksen kayttokerroin on taman vuoden aikana 
n. 75 %. Lokakuun kayttokerroin tahan asti on yli 
97 prosentin. 

TVO I-laitoksen ensimmalsen varsinaisen vuosihuolto-
seisokin jalkeen aloitettiin sahkontuotanto aika-
taulun mukaisesti 3.7.1980. Seisokissa vaihdetun 
polttoaineen "totuttamiseksi" laitokseen, tehoa nos-
tettiin normaalia hitaammin ja tayteen tehoon paas-
tiin 20.8.1980. Parin viimeisen tehoprosentin nostoa 
rajoitti reaktorin suuri paakiertovirtaus. 

Vuosihuollon jalkeen TVO I:n tuotantokeskeytyksia 
ovat aiheuttaneet generaattorin roottorille neljan 
viikon valein tehdyt tarkastukset kullakin kerralla 
viikonlopun ajaksi. Muista lyhytaikaisista tuotannon 
keskeytyksista mainittakoon kaksi reaktoripikasulkua 
heinakuun lopulla. Ensimmaisella kerralla laukaisi 
korkea huonelampotila turpiinilaitoksella laitoksen 
verkosta. Syyna oli helteinen saa ja meriveden k6r-
kea lampotila. Toisella kerralla salaman sytyttaman 
tulipalon aiheuttama maasulku valtakunnan verkossa 
erotti laitoksen verkosta ja verkon jannitevaihtelu-
jen takia seurasi reaktorin pikasulku. 

Muutoin laitoksen tuotanto on jatkunut hairiotta. 
Tuotannon tehokkuutta haittasivat loppukesan aikana 
vallinnut meriveden ajankohtaankin nahden korkea 
lampotila, korkeimmillaan 22°C, valitulistimen eris-
tysventtiilin viallinen toiminta ja hoyryn kasvanut 
kosteusarvo korkeapaineturpiinilla. Generaattorin 
roottorille on tehty loppukesan aikana kolme tarkas-
tusta. Tarkastukset ovat olleet kullakin kerralla 
viikonlopun aikana. 

Tahan mennessa ei TVO I:n generaattorin roottorissa 
ole havaittu sellaista, mika estaisi tuotannon jat-
kamisen. Ruotsissa talla hetkella olevaan roottoriin 
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TVO II 

Uusi k$skuskonttori 

tehdgan samat muutostyot kuin TVO II generaattorin 
roottoriin on tehty. Lahiaikoina TVO I~laitokseen 
vaihdetaan tamg roottori. 

TVO II koekayttoa jatkettiin 1B. pna lokakuuta 60 % 
tehotasolta lahtien. Koekaytto on ollut keskeytyk-
sissa laitoksen generaattorin roottorin oltua Ruot-
sissa valmistajan luona ergita muutoksia varten. 
Roottori saapui Vasterasista laitospaikalle suunnitel-
tua aikaisemmin, 30.9.1980. Roottorin runkoa on lyhen-
netty, teravat kulmat ja muut epatasaisuudet pyoris-
tetty ja hiottu. Roottorin varinatarkkailua on tehos-
tettu. 

Koekayton kolmanteen vaiheeseen kuuluvat voimalaitok-
sen eri laitteiden yhteistoimintakokeilut. Samoin 
tutkitaan reaktorinsydamen ominaisuuksia seka laitok-
sen saatoominaisuuksia. Parhaillaan tehdaan laitok-
sella laakeritarkastuksia ja poistetaan tahan mennessa 
havaittuja puutteita. 

Koekayton loppuvaiheessa tehdaan kokeet 80 - 100 pro-
sentin tehoilla. Myos tahan vaiheeseen liittyy run-
saasti erilaisia toimenpiteita mm. kuormanpudotus-
kokeet ja joukko verkkokokeita. 

TVO:n paakonttoritoiminnot ovat siirtyneet hoidet-
tavaksi Eurajoelta Olkiluotoon rakennetusta keskus-
konttorista kasin. Rakennus sijoittuu laitosyksikoi-
den etelapuolelle, Olkiluodonveden rannalle. 

Kaksikerroksisen rakennuksen kuutiotilavuus on 
15100 m3 ja kerrosala 3600 m2. 

Keskuskonttorissa tyoskentelee noin 100 henkiloa. 
Teollisuuden Voima Oy:n henkilokunnan m&ara Olkiluo-
dossa on ~unsaat 350. Yhtion Kilon konttorissa 
Espoossa on noin 7'0 henkiloa. 

Juha Kilpi 



SATEILYTURVALLISUUSLAITOKSEN RAPORTTI SUOMEN YDINVOIMALAITOSTEN KAYTOSTA HUHTI-
KESAKUUSSA 1980 

Yksityiskohtaisinta ju1kista tietoa Suomen ydinvoimalaitosten kaytosta sisa1ta-
nevat satei1yturvallisuus1aitoksen ne1jannesvuosiraportit. Raportti toimitetaan 
mm. STT:lle. Koska raportit va1mistellaan hyvin huolellisesti,niiden i1mestymis-
viive on me1ko pitka. Nyt referoitava v. 1980 toisen ne1janneksen raportti tuli 
jake1uun syys-1okakuun vaihteessa. Tu1evaisuudessa viive uskotaan saatavan lyhy-
emntaksi. 

Ne1jannesvuosiraporteissa pyritaan antamaan y1eiskuvaus Suomen ydinvoima1aitosten 
kaytosta ja erikoisesti reaktoriturval1isuuteen liittyvista tapahtumista kunkin 
tarkastelujakson aikana. Raporteissa kasitellaan tarkemmin niita tapahtumia, 
joita valvontaviranomainen, sateilyturvallisuuslaitos, pitaa turva1lisuuden kannal-
ta merkittavina. 

Taman lisaksi raporteissa on se1vitetty erikseen reaktorien pikasulut, seisokit 
ja tehonalennukset. Merkinnat ko. tapahtumista loytyvat myos liitteina olevista 
reaktorien tehodiagrammeista. 

Raportteihin on sisallytetty myos ma1.m.nnat tarkeimmista korjauksista ja muutok-
sista seka yhteenvedot kaytettavyydesta ja tehonkehityksesta. 

Ohessa ju1kaistaan v. 1980 toisen neljanneksen raportin sisallysluettelo, yhteen-
veto seka naytteita kayttotiedon taulukoista ja tehodiagrammeista. 
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Ydinvoirnalaitosten tuottarnan sahkon maara oli vuoden alku-
puolisko11a 3311 GWh eli noin 14 % ede11isvuoden vastaavaa 
arvoa suurernpi ja vastasi noin 17 % Suornen koko sahkonkulu-
tuksesta. Ydinvoirna1aitosten tuottaman sahkon osuus ku1u-
tuksesta o1i suurirnrni1laan huhtikuussa, jo1loin se oli 
noin 23 % kokonaiskulutuksesta. 

Suomen ydinvoirnalaitosten sahkontuotanto keskeytyi kokonaan 
toukokuun puo1ivalissa, kun Loviisa 1 ja TVO I 1aitokset 
pysaytettiin polttoaineen vaihtolatausta ja vuosihuoltoa var-
ten. TVO I laitos ·kaynnistettiin uudelleen kesa-heinakuun 
vaihteessa, rnutta Loviisa 1 laitoksella seisokki jatkuu suun-
niteltua kahta kuukautta pidempaan reaktoripaineastian 
haurastumisorninaisuuksia koskevien jatkoselvitysten ja hoy-' 
rystimessa esille tulleiden vikojen johdosta. TVO II laitok-
sen ydintekninen koekaytto oli keskeytyksissa koko tarkaste-
lujakson ajan generaattoriin tehtavien korjausten ja rnuutos-
ten johdosta. Valtioneuvosto teki Loviisa 2 1aitoksen kayt-
toa koskevan paatoksen toukokuussa ja po1ttoaineen lataus 
suoritettiin toukokuun jalkipuoliskolla STL:n annettua luvan 
latauksen aloittamiseen. Laitoksen kaynnistys siirtyi kui-
tenkin myohempaan ajankohtaan hoyrystimista loydettyjen vikojen 
johdosta. 

Ydinteknisen turvallisuuden kannalta merkittavat tapahtumat 
keskittyivat laitosten vuosihuoltojen yhteyteen. Tapahtumat 
eiv~t merkittav~sti vahentaneet laitosten turvallisuutta 
eivatka aiheuttaneet vaaraa laitosten henkilokunnalle tai ym-
pariston asukkai11e. Tyosuojelun kannalta merkittava tapaus 
o1i Loviisa 1 vuosihuo1lon aikana sattunut rikkihappo-onnetto-
rnuus, jossa kaksi tyontekijaa sai pa1ovammoja. 



LOVIISA 1 
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Loviisa 1 1aitosta o1i tarkaste1ujakson aikana 1upa kayttaa 
nimel1isteho11a, mutta pitkitetyn kayttojakson ~1i ns. 
strech-out-ajon johdosta reaktorin teho 1aski noin 95 %:sta 
75 %: iin ennenkuin ko1mas po1ttoaineen vaihto1ataus ja vuosihuol .. 
to a1oitettiin 10.5.1980. Muita seisokkeja tai huomattavia 
tehona1ennuksia ei tarkaste1ujakson aikana o11ut. Sahkon-
tuotannon kayttokerroin oli vuoden a1kupuo1iskon osa1ta 0,68. 
Henki1oston saama ko11ektiivinen sateilyannos tarkaste1ujak-
son aikana o1i mittaustu1osten mukaan noin 75 manrem aiheutuen 
suurimmaksi osaksi vuosihuo11osta. 

Vuoden 1980 vuosihuo11on yhteydessa suoritettiin suunnite1-
mien mukaisesti reaktoripaineastian sisapuo1inen tarkastus. 
Taman vuoksi poistettiin po1ttoaine ja sisaosat reaktorista. 
Pinnoitteen pyorrevirtatarkastuksissa todettiin muutamia vir-
heita. Naista ko1me suurinta o1ivat se1laisia, etta ne pois-
tettiin hiomal1a. 

Seisokin aikana esiintu11eita merkittavia ydintekniseen tur-
va11isuuteen 1iittyvia asioita o1ivat hoyrystimien varovent-
tii1ien toimintaviat, korkeapainebooripumppujen viat, pri-
maaripiirin ja syottoveden lampoti1aeron nousu y1i sa1litun, 
yhden po1ttoainenipun vaurio, paakiertopumppujen kansien sa-
rot, ja seisontajaahdytysjarjeste1man yhden haaran tukkeutu-
minen. 

Lisaksi hoyrystimien kol1ektorien maaraaikaistarkastuksiin 
kuuluvissa hitsisaumojen isotooppikuvauksissa havaittiin 
vikoja, jotka on a1ustavasti 1uonnehdittu va1mistuksen aikana 
syntyneiksi hitsausvirheiksi. Vikojen 1uonnetta ja jatkotoi-
menpiteita se1vite11aan edelleen. 
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Seisokissa toteutetaan myos reaktorisydamen osalta muutos, 
jossa ulommaisten pol ttoainenippujen tilalle asennetaan pe,l-
kasta teraksesta valmistetut niput pienentamaan paineastiaan 
kohdistuvaa neutronisateilya. Huutos tehdaan, koska reaktori-
paineastiaan sijoitettujen materiaalinaytteiden tutkimukset 
ovat osoittaneet, etta sateilyn aiheuttama paineastiamateri-
aalin haurastuminen tapahtuu oletettua nopeammin. Lisaksi 
korotetaan hatajaahdytysveden lampotilaa, jotta reaktoripaine-
astiaan mahdollisessa hatajaahdytystilanteessa kohdistuvat 
rasitukset pienentyisivat. 

Joidenkin em. asioiden keskeneraisyydesta johtuen tarkempi 
selvitys esitetaan vasta seuraavassa neljannesvuosiraportissa. 

TVO I laitosta oli tarkastelujakson aikana lupa kayttaa ni-
mellisteholla. Reaktorin kaytto ja sahkontuotanto keskeytyi-
vat tarkastelujakson alkupuoliskolla kaksi kertaa. Reaktorin 
kayton keskeyttivat rnolemmilla kerroilla pikasulut. Lisaksi 
tapahtui muutamia 20 •.• 40 % suuruisia teh:malennuksia lahinna vent-
tiilien maaraaikaiskokeiden ja yksittaisten pai!kiertDpurrppujen pysah-
tymisen johdosta. Laitos ajettiin 16.5.1980 suunnitellusti 
alas ensimmaista polttoaineen vaihtoa ja vuosihuoltoa varten. 
Reaktori kaynnistettiin uudelleen 27.6.1980, jonka jalkeen 
suoritettiin nelja pikasulkukoetta pienteholta. Reaktorin 
kaytto keskeytyi lisaksi viela kerran kesakuun lopulla pika-
sulun seurauksena. Sahkontuotanto aloitettiin 3.7.1980. Sah-
kontuotannon kayttokerroin oli vuoden alkupuoliskolla 0,69. 
Henkiloston saama kollektiivinen sateilyannos oli tarkastelu-
jakson aikana mittaustulosten mukaan noin 40 manrem aiheutuen 
l~tes kokonaan vuosihuollosta. 

Ydinteknisen turvallisuuden kannalta merkittavia tapahtumia 
ei ollut tarkastelujakson aikana. 
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TVO II 1aitoksen koekaytto o1i tarkaste1ujakson aikana 
ede11een keskeytyksissa generaattoriin tehtavien korjausten 
ja rnuutosten johdosta. (Laitoksen koekaytto keskeytettiin 
he1rnikuussa 1980 sen ja1keen kun 50 % tehotaso11a suoritet-
tavat kokeet o1i saatu paatokseen) . TVO II generaattorin 
roottori samoinkuin TVO I a1kuperainen roottori ovat Asean 
tehtaalla Ruotsissa tutkittavana ja korjattavana, koska 
roottorien kii1aurien pohja11a on todettu saroja. 

~OVIISA 2 

Loviisa 2 laitoksen kaynnistysta pitkaan viivastyttaneet 
reaktoripaineastian sisapuolisen pinnoitteen tarkastukset 
ja korjaukset saatiin suoritetuiksi tarkaste1ujakson a1ku-
puolella loppuun. Valtioneuvosto teki Loviisa 2 laitos-
yksikon kayttoa koskevan paatoksen 15.5.19~0 sen jalkeen 
kun asianrnukaiset lausunnot rnrn. STL:n Loviisa 2 laitosta 
koskeva lausunto ja turvallisuusarviointi oli toimitettu 
lupakasitte1ya varten. Suoritettuaan 1aitoksen katsastuksen 
STL antoi paatoksen 19.5.1980 po1ttoaineen 1ataukseen 
ryhtyrnisesta ja 1atauksen 1oputtua paatoksen 2.6.1980 
reaktoripaineastian kannen sulkemisesta. 

Reaktoria ei kuitenkaan voitu kaynnistaa tarkaste1u-
jakson aikana, koska Loviisa 1 1aitoksen hoyrystirnien ko11ek-
toreiden histisaurnoissa todettiin virheita ja kyseisten 
paikkojen tutkirnista edel1ytettiin rnyos Loviisa 2 laitokse11a. 
Tutkirnuksissa 16ydettiin vastaavia virheita. Virheiden tar-
kastuksia ja korjausten suunnitte1ua jatkettiin mo1emmissa 
1aitosyksikoissa seuraaval1e tarkaste1ujakso11e asti. 



LOVIISA 1 
KXYTT~TIETOJA 1980 

Reaktorin ~amm8nkehitys (GWh) 

Reaktorin kaytettavyys 
{aika kriittisena) 

Reaktorin kayttokerroin 
(perusteho 1375 MW) 

Reaktorin keskiteho (MW) 

Laitoksen sahk8nkehitys (GWh) 
- brutto 
- netto 

Laitoksen kaytettavyys 
(generaattori verkossa) 

Laitoksen kaytt8kerroin 
- brutto (perusteho 465 MW) 
- netto (perusteho 440~'V) 

Laitoksen ke.skiteho (MW) 
- brutto 
- netto 

huhti touko 
891,48 220,90 

1.000 0,300 
(720 h) (223,4 h) 

0,901 0,216 

1238,2 296,9 

299,75 72,16 
283,32 61,18 

1.000 0,289 
(720 h) (215,0h) 

0,895 0,209 

0,894 0,187 

416,3 97,0 
393,5 82,2 

kesa 1980 

- 4095,95 

- 0,716 - (3127,4 h 

- 0,682 

l 

- 937,7 

- 1390,38 

- 1310,28 

- 0,714 
- (3119,0 h 

- 0,685 

- 0,682 

- 3I8,3 ! 

- 300,0 



TVO I 
KJ\.YTT~TIETOJA 1980 

Reaktorin lamm6nkehitys (GWh) 

Reaktorin kaytettavyys 
(aika kriittisena) 

Reaktorin kaytt5kerroin 
(perusteho 2000 MW) 

Reaktorin keskiteho (MW) 

Laitoksen sahk8nkehitys (GWh) 
- brutto 
- netto 

Laitoksen kaytettavyys 
neraattori verkossa) 

toksen kaytt6kerroin 
- brutto (perusteho 683 MW) 
- netto (perusteho 660 MW') 

Laitoksen keskiteho (Mtv) 

- brutto 
- netto 

huhti touko 
1348,62 731,16 

0,975 0,513 
(701,7h) (381,7h) 

0,937 0,491 

1873,1 982,7 

454,19 241,88 
439,15 233,64 

0,958 0,512 
(689,6 h) ( 38112 h) 

0,924 0,476 
0,924 0,476 

630,8 325,1 
609,9 314,0 

kesa 
10,04 

0,096 
(68,9 h) 

0,007 

13,9 

-
-
--

--

l -
-

1980 
6136,54 

0,757 
(3305,2 

0,702 

1404,0 

2054,7 
1987,2 

0,718 
(3137,2 

0,689 
0,689 

470,6 
455,0 

9 
3 

h 
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TVO OSTAA URAANIA AUSTRALIASTA 
Teollisuuden Voima Oy on 13.8.1980 allekirjoittanut Sydneyssa uraanin tomitusta 
koskevan sopimuksen australialaisen Queensland Mines -yhtion kanssa. Sopimus on 
esitetty Australian hallitukselle muodollista hyvaksymista varten. Australiasta 
hankittu uraani vakevoidaan Neuvostoliitossa. Vakevoidysta uraanista valmistet-
tua polttoainetta kaytetaan TVO:n ydinvoimalaitoksessa Olkiluodossa. 

TVO:n allekirjoittaman sopimuksen mukaan Queensland Mines toimittaa TVO:lle 
uraania ensimmaisen kerran vuonna 1981. Toimitukset jatkuvat taman jalkeen vuo-
sittain vuoteen 1989 saakka. Uraanitoimitusten kokonaismaara on noin 690 tonnia 
uraan1a. Ennestaan TVO:lla on sopimus kanadalaisen toimittajan kanssa. 

Uraanitoimitukset tapahtuvat Suomen ja Australian valisen ydinmateriaalin siirtoa 
koskevan sopimuksen puitteissa. Tama maiden valinen sopimus allekirjoitettiin 
20.7.1978, ja eduskunta hyvaksyi sopimusta koskevan lain 16.11. 1979. 

MARVIKENIN NELJAS KANSAINVALINEN REAKTORITURVALLISUUSTUTKIMUSPROJEKTI KAYNNISTYI 

VTT allekirjoitti kesal1a sopimuksen osa1listumisesta Ruotsissa Marvikenin 
kaytosta poistetu11a ydinvoima1aitoksella suoritettavaan vesi-hoyrysuihkun 
tormaysvoima (Jet Impingement Tests) -projektiin. Marvikenin laitoksella on 
vuodesta 1971 1ahtien suoritettu olennaisesti tayden tehoreaktorimittakaavan 
lampe- ja virtaustekni11isia kokeita. Marviken I ja II -projekteissa aiheena 
oli B~VR-1aitoksi11a kaytettavan lauhdutussuojarekennuksen lampe- ja virtaus-
tekni11inen kayttaytyminen onnettomuustilanteissa. Taman vuoden kevaalla paat-
tyneessa III-projektissa tutkittiin vesi-hoyry ~seoksen kriittista ulosvirtausta 
suurista purkausaukoista, 1apimitaltaan suurimmil1aan 500 mm. 

Nyt kaynnistynyt Marviken IV -projekti on tosiasia11isesti eri maissa kaynnissa 
o1evan 1aajemman vesi-hoyry -purkaussuihkuihin kohdistuvan kokee11isen ja 
ma11inkehitysta sisa1tavan tutkimusohje1man osa. Marvikenin kokeiden avul1a 
tutkitaan ennen kaikkea mittakaavatekijaa. Marviken-sopimuksen nojalla VTT 
saa myos va1taosan tutkimusohje1man muiden projektien tuloksista. 

Marviken IV -kokeissa mitataan 1yhyesta suurihalkaisijaisesta (max. 500 mm) suut-
timesta purkautuvan vesi -h(5yrysuihkun sisaista painej akautumaa j a suihkun torma-
ysvoimaa suihkuun asetettuun 1evyyn. 

Sopimuksen osa11istumisesta ovat toistaiseksi a11ekirjoittaneet Ontario Hydro 
-voimayhtio Kanadasta, USA:n voimayhtiCJiden tutkimuslaitos EPRI, Studsvik Ruotsista, 
Hollannin voimayhtioiden tutkimus1ai tos KEMA, Yhdysva1 tain reaktori turvallisuusviran-
omainen NRC seka VTT. Lisaosanottajia on vie1a odotettavissa. Perussopimuksen 
rahoitukse11a (18 MSEK) kyetaan suorittamaan 8 koetta ja lisaosanottajat mahdol-
11sta1s1vat 3 ... 5 kokeen taydennyksen. Perusohjelman mukainen projekti paattyisi 
vuoden 1981 loppupuolella. 

VTT suorittaa osallistumismaksunsa taysin tyopanoksena. Marvikeniin on jo S1Jo1-
tettu lampo- ja virtaustekniikan a1ueen tutkija seka ATK-asiantuntija. 



YDINTEKNITKAN TUTKIMUS VUODEN 1981 BUDJETTIESITYKSESSA. 

A11a esitetaan vierekkain vuosien 1980 ja 1981 budjettiesityksien momentin 32.44.21, 
"Energiatalous: Eraat energiahuollon tutkimus-, suunnittelu- ja valvontato:i.minnan 
menot", kayttosuunnitelmat seka perustelut. 

1980 
Mno.nsrunme liihivuodna harjoitcttnvan em:r-

gia.poli tiika.n perusta.ksi hyviikcytyssii. cnergiapo-
liittiscssa ohjelmo.nsu nsetctann tavoitteeksi 
eri tyise~:ti enerc;'ian n~·kyint1i tchokl:nrunpi ja. tar-
koituk:::cnmukn:ist>rnp:i kii.ytto sekii kotimaistcn 
polLtoa:ineidcn kliyton lisiifuninen n\Uun muassa 
tt>hostrunu.lla energiatt>knoloc;ias. tutkitnustoi-
mintna sckli avttstrunalln kot 'im:>.isen encrgian 
kiiyttu1i lisiilivili :investointeja. Encrc;ian kulu-
tukscn kusvun hilli tsem1 ncn on tarpct>n ener-
gian tuonnist.a mRksutnseelle aiheut ttVan rasi-
tukncn viihentiimiucks:i ja fossi ilintC'n cnereia-
liihtciden, ennen t;nikkca. oljyn tt!llllnin hiii rio-
alttiudcn vuokci. Kii.ynnissii olcvnt jo. liihi-
vuosina valmistuvnt ydinvoimalaitoksct cdcllyt-
tiivii.t ydinencrgiatutkimuknen suuntattP.1istn eri-
tyisesti turval1isuus- ja ydinjnt~kysymysten 
selvittiimiseen. 

21. Eraat encrgiahuollon tutkimus-, 
suunnittalu- ja valvontatoiminnan menot 
(siirtomaararaha) · 

J,uvun peruntcluun vii taten moment:i lle ehdo ... 
tetno.n lis&ysta 12 )00 000 mk etenkin ener-
gian"iiii:ztoon ja. encl·ciatnlouden omnvnraisuu-
dcn nostamisecn liittyvnn tutkimustoiruinnnn 
tchostnmista vnrten. Erityistli huomiota kiin-
nitctiHi.n konkrcC'tti~;,..en tuote- jo. laitekehit-
telyyn, jonka tuloksia. voidn.an nopcu.sti hyo-
dyntali 

Kayttosuunnitclma: 
Enerp:iunsii.iistotutkinnts 
Kotimaistt>n encrgiali{hteiden tutkimus 
Muun cnergiateknolor,inn tutkimus 
Encrgiatalouden suunnitteluun liittyvat 

selvityksct 
Yd1nenerg1an pcrustutlamuknet J!l. en tyl&-

sovcllutuksct · 
YdinvoimtllnitoDtcn k&yttoselvitykset 
Ydinvui malai tosten turvnlliouuo- ja yr.tpli.- • 

riston.nnlyysi t 
Rcukt>Jl'i teknillisct tutkim&Get 
Polttoainetcknillinct tutkimukset 
Pol tt.oninck iertoon j u ydin,iiitchuol toon 

liitLyvit selvityksrt 
Koti mai sen teollisuud<!n ydinencrgia-elnn 

tutl:irnun-, kehitys- ju suunni ttl!lutoi.-
mi nna.n edi stltmi n~n 

Atk- ,]n tllnstopnlv!>lut 
F.ncrc;inhuoll on tutkimu£- ja valvont!l.toiadn 
tnintl\!ln liittyvii.t mntY.at 
Muut energiahuollon tutY.irnuo-, suunni. ttelu-
ja vulvontatoiminnan m~not 

1980 eoitys 
1979 mcuoarvio 
1979 11 lisiirnenoarvio 
1978 tilinpuatos 

ybtennsii 

!Ilk 

12 500 000 
8 000 000 
2 000 000 

900 000 

1 000 000 
300 000 

2 200 000 
1 900 (1()0 

300 000 

2 200 000 

2 300 000 
0:!00 000 

300 ood 

4oo ooo 

35 000 000 

35 000 000 
22 500 000 
3 000 000 

18 500 000 

~ 
E. 

f; 
N 
fj 

1981 

Valtioneuvoston vahvistamassa eriergiapoliit-
tisessa ohjelmassa on manssamme lahivuosina 
harjoitettavan energiapolitiikan tavoitteeksi 
asetettu energian nykyistii tehokkaampi ja tar-
koitukscnmukaisempi kiiytto sekii kotimaisen 
energian kliyton lis1iliminen. Asetettujen tavoit-
teiden saavuttamiseksi on tarpeen tchostM 
cnergiateknologian tutkimustoimintaa sekii 
avustaa kotimaistcn polttoaineiden kayttoli Ji. 
siHiviii- investointeja. Energian kulutuksen kas-
-vun hillitscminen ja energiahuollon kotimai-
suusasteen nostaminen ovat tarpeen tuonti-
energian saatavuudessa esiintyvien eplivarmuus-
tekijoiden seka hinnan noususta aiheutuvien 
mal-..sutaserasituGten vlihcntlimiseksi. 

21. Eriiiit encrgiahuollon tutkimus-, suun
nittelu- ja valvontatoimhman me not ( silrtomaa· 
rliraha) 

Luvun perusteluihin viitaten momentillc 
ehdotetaan lisaystli 15 000 000 mk Hihinna 
energiaru;aastoon ja encrgiatalouden omavarai-
suuden nostamisecn liittyviin tutkimustoimin-
nan tehostamista varten. Erityista huomiota 
kiinnitetaan tavoitteellisten ja pitklijlintcisten 
tutkimuskokonaisuuksien toteuttamisccn. Mui-
hin encrgiahuollon tutkimus-, suunnittelu- ja 
valvontatoiminnan mct)oihin osoitettavasta 
m1Hirlirahasta ehdotetaan kiiytettavaksi enintaiin 
400 000 mk Suomessa pidettavaksi suunnitel-
lun turvctta kasittclevan YK:n seminaarli1 
kustannuksia vartcn. Maararahasta enintliiin 
200 000 mk voidaan kayttlili ulkomaan mat· 
kioihin. 

Kiiyttosuunnitelma: mk 

Energians!iiistotutkimus . . . . . . . . . . . . . . . . . 18 000 000 
Kotimaisten encrgialiihtciden tutkimus . . . . 14 500 000 
Muun cnergiateknologian tutkimus • . . • • . . 2000000 
Energiataloudtn suunnittcluun liitt)'\<iit val· 

takunnalliset selvitykr.ct . . . • . • . . . . . . • • 1 000 000 
Energiatalouden suunnitteluun liittyvat 

s.h!~l.ll~'t selvi!J.l<<et .... ·.: .•..•...... 
i"Yainenergian pcnmutkimuksct JA c:ntyiS-

sovcltutukset ....................... . 
Ydinvoimalaitostcn kiiyaiiselvitykset ..... . 
Y d~:woimal~itosten turvnllisuus- ja ympiiris-

toanaln·slt ... ·· ............••....•.•• 
Reaktoritcknilliset tutkimuksct ••••••••.• 
Polttoainetcknilliset tutkimuksd •...••..• 
Polttoainekimoon ja ydinjiitehuoltoon llit-

tyvat sclvitykset .................... . 
Kotimai!.en tt'Ollisuuden ydinenergia.alan 

tutkinm<·, kehitys· ja suunnittelutoimin-
nan cdist1imincn ..••...........•••.•• 

Aik'=Ta-·iaa5t()pilve1ut ................. . 
Encrgiahuollon tutkimus- ja valvontatoim.in-

taan liittyvlit miltkat . . . . . . . . . • • . . • . . . 300 000 
Muut energiahuollon tutklmus·, suunnittelu-

ja vah·ontatoiminnan rnenot .•. ,:_:.: ... :..; .. :.:_·_ 800 000 
Yhtecnsa 50 OOIJ 000 

1981 esitys .........•........ 
1980 menoarvio ............. . 
1980 I lisamenoarvio ......... . 
1979 tilinpaiitos ............. . 

50 000 000 
35 000 000 
6 000 000 

25 500 000 

Ydintekniikan tutkimukseen ehdotetut varat kasvavat siten vain 10,7 Mmk:sta 12,2 
Mmk:an eli 14%, mika vastaa ainoastaan kustannustason nousua. Kahteen edelliseen 
vuoteen verrattuna tilanne on kuitenkin lievasti parempi, silla vuosina 1979 ja 
1980 reaalirahoitus laski. Koko energiatutkimusmomentin maararahat kasvavat ehdo-
tuksen mukaan 35 Mmk:sta 50 Mmk:an eli 43%. Vuoden 1980 ensimmaisessa lisameno-
arviossa on tosin myonnetty lisaa 6 Mmk, lahinna saastoon ja kotimaisille poltto-
aineille. 



ENNAKKOTIETOJA ENERGIATALOUDEN KEHITYKSESTA 
TAMMI - KESAKUUSSA 1980 

Energian kokonaiskulutus 

Lahde: 
ENERGIAKATSAUS 2/80 
KTM, Energiaosasto 

Energian kokonaiskulutuksen kasvu on hidastunut kuluvana vuonna. 
Kuuden ensimmaisen kuukauden aikana energian kulutus on kasvanut 
2 % viime vuoden vastaavasta ajamkohdasta. Huhti-kesakuussa kulutus 
jopa supistui. Koko viime vuoden kulutuskasvu oli keskimaarin 5 %. 

Myos sahkoenergian kulutuksen kasvu on taittunut. Tammi~kesakuussa 
sahkoa kulutettiin 4,4 % enemman kuin Vllme vuoden alkupuolella. 
Viime vuoden keskimaarainen kasvu oli ollut viela 7,5 %. 

Seka kokonaisenergian etta sahkoenergian kulutuskasvu on alkuvuonna 
jaanyt selvasti jalkeen talouskasvusta. Kehitys on maamme energia-
poliittisen ohjelman mukainen. 

Tuontienergian kokonaiskulutus supistui 

Tuontienergian, ennenkaikkea oljyn, viimeaikaiset hinnannousut ovat 
vaikuttaneet tuontienergian kulutukseen ja osuuteen kokonaisenergiasta. 
Kaikkiaan tuontienergialla peitettiin kokonaisenergiasta tammi-kesa-
kuussa 71 %,,eli koksi prosenttiyksikkoa vahemman kuin viime vuoden 
vastaavana ajankohtana. 

Oljyn kulutus supistui alkuvuonna 4 %. Keskimaaraista enemman supistui 
seka kevyen etta raskaan polttooljyn kulutus. 

Kivihiilen kulutus kaantyi nousuun toisella vuosineljanneksella. 
Kulutuksen kasvu aiheutui siita, etta sahkoa jouduttiin tuottamaan 
suunniteltua enemman lauhdutudvoimalla ydinvoimalaitosten seisokkien 
vuoksi. 

Energian tuonnin arvo kaksinkertaistui 

Maahamme tuotiin tammi-kesakuussa energiaa 7,1 miljaardin markan 
arvosta. Lisaysta edellisen vuoden vastaavasta ajankohdasta oli 3,5 
miljaardia markkaa eli energian tuontilasku lahes kaksinkertaistui. 
Energian tuonti edusti alkuvuonna neljannesta kokonaistuonnistamme. 

Energian tuontilaskun nousu aiheutui paaasiassa raakaoljyn tuonti-
hinnasta. Raakaoljysta maksettiin tammi-kesakuussa 889 mk/tonni . 
edellisen vuoden vastaavan hinnan oltua 463 mk/tonni. Raakaoljyn 
tuonti lisaantyi edellisesta vuodesta 2.9 miljaardilla markalla, 
josta osa aiheutui kuitenkin myos tuontimaaran kasvusta. 

Kivihiilen tuonnin maara ja hinta nousivat. Kivihiilen tuontihinta 
on noussut kuluvan vuoden kesakuuhun mennessa 28 % viime vuoden kesa-
kuusta. Kun kivihiilen kulutus oli alkuvuonna suurempi kuin tuonti, 
kivihiilivarastot supistuivat viime vuoden lopun tasolta. 

Maakaasun tuontihinta on noussut oljyn hintojen myota. Nousua edelli-
sen vuoden tammi-kesakuun hinnasta oli 74 %. 

Energiaa - oljytuotteita ja sahkoa - vietiin alkuvuonna 1,4 miljaardin 
markan arvosta. Merkittavin vientituote oli moottoribensiini, jota 
vietiin lahes 0,5 miljaardilla markalla, valtaosan mennessa Ruotsiin. 



Sahkon tuotanto nousi 3 % 

Maassarnme tuotettiin sahkoa tarnmi-kesakuussa 20 miljaardia kWh, mika 
oli 3 % enemman kuin viime vuonna vastaavana aikana. Tuotannon kasvu 
oli toisella vuosineljanneksella pienempi kuin ensimmaisella, koska 
sahkon tuonti lisaantyi ja vienti supistui edellisesta vuodesta ja 
myos kulutuksen kasvu hidastui. 

Ydinvoimalla tuotettiin sahkosta 16,6 %. Osuus Jal jonkin verran 
odotettua pienemmaksi ydinvoimaohjelman viivastymisen vuoksi. 
Kesakuussa paattyneen 12 kuukauden jakson aikana ydinvoimalla oli 
tuotettu sahkoa 6,8 miljaardia kWh, mika vastaa polttoaineena lahes 
3 miljoonaa tonnia kivihiilta. 

TAULU 1: EN[RCIAN KCKCNAISKULUJUS ENERGIALXHTEITTXIN, 1000 toe (l 

' 

IILJY HilL I MAA· YOIN-(Z SliHKotP' TIJONTI· VESI .< 2 TURV( HUUT KOTl• ENER-
KAASU VOlMA NETTO· ENtnCIA VOlHA 1<011· HAISET GIAII 

· TUONTI YHT, ftAISF.l YHT, KOKO• 
IIAIS· 
KULUTUS 

Olja Kol Natur- Karn- Netto·. lmpor- Vatten- Torv ovriga lnhemsk Total-
gas kraft Import tcrad kraft in- energi, fOr· 

av el• energ11 hemska total t bruknlng 
energl totalt branslen 

011 Coal Natural Nuclear Net Impor· Hyd.ro Peat Other Indigen- Total 
gas power imports ted power indlqen· ous con sump· 

of energy, ous energy tion 
electr. total fuels 

1973 12G74 1951 - - 1080 15705 2602 39 4400 . 7041 22746 
1974 10987 1998 394 . 785 14164 3127 43 3990 7160 21324 
1975 11139 1799 653 . "997 14588 3008 43 3620 6671 21259 
1976 12095 2559 766 . 1004 16424 2336 78 3450 5864 22288 
1977 11810 2549 778 628 223 15988 3000 119 3420 6539 22527 
l97S 11731 3509 844 770 319 17173 2412 291 3724 6427 23600 
1979 11800 3200 849 1597 161 17607 2665 427 4070 7162 21<769 
-Vl/79 6330 1890 432 729 - 73 9308 1181 270 1950 3401 12709 
-Vl/80 6100 1970 372 825 - 61 9206 1413 300 2020 3733 12939 

l) toe = ekviva1enttlnen oljytonni = 11 1 28 MWh = 40,6 GJ 

2) tuct~ttu sahkoenergia muunnettuna vastaamaan slta maaraa raskaata po1ttooljya, joka tarvitaan 
vastaavan energian tuottamiseen tavallisella lauhdutusvoimalla 

BUNK· 
RAUKSET 

Bunk• 
rlngar 

Bunkers 

179 
171 
238 
288 
357 
398 
717 

215 
3.26 

Ti1~stoissa esitetyt 1uvut vuosien 1978, 1979 ja 1980 osalta ovat osittain ennakkotietoja tai arvioita 

TAULU 2: SXHKoEUERGIAN HANKINTA, GWh 

VESI- TEOLL. !'ROSES- I<AUKO- LAUHDU- YDIN- PERU$- VARA- TUO- +TUONTI -VIENTI YHTEENSX 
VOit1A VASTA- SILAUH- Uii~Po- TUS- VOIHA I<AASU- KAASU- TANTO 

PAIllE.- [J[ VOlt1A VOH1A VOIHA TURB.- TUflB.-
VOlt1A VO I I~ A VOI11A 

1973 10409 5634 550 1515 6S44 - . 286 24938 4556 237 29257 

1974 12506 56 38 Si>O 1S61 6191 - - 88 26524 3615 475 29664 

1975 12032 4710 486 2005 5688 - 135 78 25134 4146 159 29121 

1976 9342 5207 542 2547 9877 - 305 65 27885 4088 73 31900 

1977 12000 5242 546 2980 7971 2510 291 23 31563 1393 502 32454 

1978 9646 58 21! 49 5 372 3 10874 3079 227 3 33871 1554 277 35148 

1979 106 58 6356 473 3749 92 50 6388 277 3 37151 2233 1588 37796 

I·V 1/7' 4723 3312 2114 211+ 7 5914 2917. 12 6 1 19384 706 997 19093 
Hli/8( 5651 3364 22\ ??92 5235 3301 99 10 20173 774 1019 19928 

LJhdc: Sfihkotilasto 

3r 



~l!OTSlN YDlNVOIHAYHTIOT PERUSTIVAT DUDEN YHTEISTYOKOMITEAN TURV/IloLISUUTTA 
.I.;DISTi'it-11\AN 

As a further step to promote nuclear safety the four Swedish nuclear power 
utilities - Vattenfall, Forsmark, Oskarshamn and Sydkraft - have formed the 
NUCLFAR SAFETY BOARD which started its activities on April 1, 1980. The board 
shall promote coordination and cooperation between the utilities in their 
nuclear safety work. It shall also sponsor safety R&D work done by external 
consultants, universities, and other R&D organizations. The staff of the board 
should also to some extent perform assessment and analysis work. 

One of the main tasks of the nuclear safety board will be to collect information 
about incidents and accidents in Swedish and fore.ign nuclear power stations 
and to assess and analyze that information. The main working areas of the 
nuclear safety board will be 
-Safety analyses, research and development with the emphasis on systematic 

evaluation of operating experience 
- Training of operators and other staff of the nuclear power stations 

- Quality assurance 
- Emergency planning 
- Exchange of operating experience between the utilities. 

The work of the board will be performed with openness to the public and with 
possibilities for politicians and the press to have an insight in the activities 
of the board, thus contributing to build up a public confidence in the nuclear 
safety work of the Swedish utilities. 

Lahde: Stvedish Nuclear Netvs No 1, 
May 1980 

ST. HELENS -TULIVUOREN RADIOAKTIIVISUUSPMSTO HUOMATTAVA 

An extensive study by Battelle Pacific Northwest Laboratories of the ash from 
Mount St. Helens estomates that up to 3 million curies of radon gas were released 
in the eruvtion of May 18. The report, "Mount St. Helens Ash Characterization: 
Chemical, Physical, Hineralogical, and Biological Properties," will appear 
in Science magazine. . 

Prallcls can be drawn between radioactive releases from the eruption and radio-
active releases from the accident at Three Mile Island. The President's 
Comission to investigate THI (Kemeny Commission) estimated that a total of abour 
2.5 million curies of noble gases, mostly xenon, were released over the course 
of the accident. Both radon and xenon are noble gases and as such are chemically 
and bilogically inert. 

However, radon clecays to form a v1hole series of radioactive "daughter" elements 
that are both chemically and biologically active. Because of this, the health 
effects from radon on a curie-for-curie basis are about a thousand times more 
extensive than those from xenon. On this basis alone, the radioactive release 
from Ht. St. Helens was many times more significant than that fn1m TMI-2. 

But in addition to estimating the release of radon gas from the volcano, the 
Battelle study measured the radjoactivity from other radioisotopes, including 
radium-226, potassium-40, Thorium-232, polonium-210, and lead--214, at various 
points across the state of Washington. The amounts were significant as far 
away as Spokane (227 miles). The report also notes that "newly fallen ash was 
found to contain rather high concentrations of the short-lived radon daughters 
lead-214, bismuth-214, and polonium-214 ... The concentrations (of these 
elements) are comparable to concentrations found in uranium tailings material ... 
These concentrations arc extn,mely high compared with the radium-226 content 
of the ash .' 1 

Thus, the radioactive l·e]e.sse fro,n Hount St. Htdcns \vas nwny times more 
significant than that from TMI-2. 

L§hde: NSAC Industry Report, nr. 7 



OECD:N YDINENERGIAJARJESTON (NEA) TOIMINTAKATSAUS v.l979 

1. The OECD Nuclear Energy .Agency (NEA) announced today 
the publication of its Eighth Activity Report covering the 
year 19?9. This was the year when the full extent of the 
world's interdependence in matters of energy supply and security 
became more generally recognised and one in which there were 
three major developments influencing the evollltion of nuclear 
programmes. 

2. The political crisis in Iran has drawn attention to 
the fragility of energy supply lines and the consequent 
vulnerability of the world economic structure. The analysis 
completed in the International Nuclear Fuel Cycle Evaluation 
(INFCE) has clarified the possibly conflicting priorities in 
avoiding proliferation of nuclear weapons; and the accident 
at the Three Mile Island nuclear power plant has created an 
increased awareness of the safety dimension in nuclear 
programmes. In their respective ways, these and other 
influences have re-emphasised the indispensable contribution 
of international co-operation in overcoming the impediments to 
nuclear programmes which are increasingly recognised as a vital 
component in assuring the required energy supplies. 

3. The work of NEA is directed towards achieving this 
co-operation, essentially at governmental level and between 
other national institutions. The attached Summary highlights 
the main features of the year's work. 

LAHDE: OECD PRESS RELEASE, PARIS, 4TH JULY, L980 
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REVIEVl OF NEA 8TH ACTIVITY REPORT 
• 6 1 

(1st January 1979 - 31st December 19?9) 

TRENDS. ~ NUCL~ POWE~ 

At the end of 1979 there were 232 civilian nuclear 
power plants in operation throu~out the world representing 
approximately 119,000 Megawatts (electrical) of capacity. An 
additional 229 were under construction or on order (including 
115 in the USA and 31 in France). There were 23 countries 
eQuipped with nuclear power plants while 13 more countries had 
plants under construction or on order. 

During 19?9 the 555 Terawatt hours of electricity 
produced from nuclear sources in OECD countries was eQUivalent 
to about 130 million tonnes of oil (approximately 2.5 million 
barrels per day) or about 1~fo of oil imports. Projections of 
this comparison in the Table below show that the share of 
nuclear electricity could increase to the eQUivalent of 23% of 
OECD oil imports in 1985 and to 40% in 1990, if the high 
estimates are achieved. However, if the present trend of 
delaying nuclear construction continues, it is very doubtful 
whether even the low numbers would be realized and the pressure 
for increased oil imports beyond the projections would be 
likely to grow accordingly .. 

OECD oil imports and oil eguivalent of 
nuc!ea:b e!ecl;rici :C;y; Iiroctuct;iop. 

(in million barrels per day) 

1~Z9 1,280 1,28,2 
OEOD oil import projections 27* 2.5 29 
Nuclear electricity production 

5.9 INFCE low assumptions 2.5* 3.4 
Nuclear electricity production 
INFCE high assumptions 2 .. 5* 3.5 6 .. 8 

* Achieved .. 

12~ 

31 

10.3 

12.4 

At present, over 20% of electricity production in 
OECD countries is based on petroleum products ('"" 4 Mb/d) .. It is 
therefore worth noting that each 1,000 MWe nuclear power 
station corresponrls to a po'tentlal sn.ving of about 30,000 barrels 
of oil per day. If about 33 nuclear power stations were to be 
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subst~tuted for.th~ eguivalent capacity of oil-fired stations, 
a saV2ng of 1.m~ll~on barrels of oil per d~ would result. 
The construct~on of nuclear power stations in this range is 
1vell within the capability of the nuclear industry each yea:r 
in OECD countries. 

In reality, the situation is somewhat different from 
what t~e~e f~gures suggest. Although world consumption of nuclear 
electr~c~ty ~ncreased by 27.5 per cent on average in each year 
from 1968 to 19?8, the increase in the OECD area was only 2.2 
per cent in 1979. There are indications that this trend could 
l~st f?r several years. The long lead times in nuclear plant 
l~cens~g and construction (5 to 10 years) and uranium mine 
dev~lop~ent (10 to 15 years) could therefore mean that the 
ava~lab~lity of the nuclear option would be diminished if no 
act~on ~s soon taken to counter this trend. · 

There is thus no doubt that a considerable potential 
contribution could be made available from nuclear power to 
~ecrease the dependence of industrialised countries on oil 
~mports, proVided that clear decisions and strong political 
leadership are applied • 

. 11'00NOMIC .AND TECHNICAL STUDIES ON NUCLEAR DEVELOJ?MENT,_ 
V I ... 1 T 

The extent to which other resources can compensate 
for limitations in oil supply depends on the availability.of 
those resources. The analysis of the availability of uran~um 
and the promotion of the technology for uranium exploration 
and exploitation continue to be a major part of the NEA 
programme. 

During 19?9, the latest edition of the joint NEA/IAEA 
report, "Uranium Resources, Production and Demand" (known as 
the "Red Book"), published since 1965, was prepared. The n~w 
report examined uranium exploration, resourc~s and.produ?t~on 
on a country-by-country basis and, for the f~rst t~me, w~dened 
coverage of uranium resources with descriptions of some of the 
high-cost lm,;-grade material and the potential uranium resources 
(Speculative Resources) likely to exist beyond those Reasonably 
Assured and Estimated Additional Resources which were also 
described in the report. 

According to the report, world uranium r,eserves. have 
increased by some 200,000 tonnes in the last two years and now 
total 1.85 million tonnes uraniumo This amount of uranium, even 
assuming an extremely low growth of nuclear power programmes, 
will satisfy demand only to around the year 2000o After that 
time requirements will have to be supplied from resources 
which can be confirmed as reserves only after further 
exploration, and from J_·er-o'Urc-e·s-!iQ_Y._ ~y~jL£lJ_§.9-PYered .. ~ addition, 
since it takes on average 15 years for a mme 't'()l)egJ.n 
production from start of expJ.oration7 successful explo:r:a:liion 
over the next few years will be regu~red to satisfy longer 
term demand., Since resources will be increasingly difficult 
to find and, once found, are likely to be of poorer guality 

41 
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requiring more expensive processing techniques, the Agency is 
concentrating efforts on the technology of uranitrn exploration 
and uranium extraction. 

Consumer demand is one of the factors affecting 
uranium supply and this, in turn, is a ftmction of the develop-
ment of the complete fuel cycle and the type of reactors adopted. 
The Agency's analyses of supply and demand of fuel cycle 
services was covered in an earlier publication entitled 
11Nuclear Fuel Cycle Requirements and Supply Considerations, 
Through the Long-Term" (February 1978 - known as the nyellow 
Book 11

). This report is now being updated .. 

Assessp1ep.t of S:Qecul,at,i ve Ur~ium Re.s,ources, - ,IUREP 

In order to stimulate exploration, particularly in 
areas where little prospection has occurred< the International 
Uranium Resources Evaluation Project (IUREPJ was established 
in 19?6 by the NEA/IAEA Steering Group on Uranium Resources" 
The first phase of the Project, a systematic review of world 
geology and an invento:ey- of uranium occurrences, ''~as completed 
in 1978 and the report "World Uranium Potential: . .An International 
Evaluation", published by OECD .. During 1979, NEA put into 
motion the IUREP Orientation Phasea In this phase, evaluation 
missions are being sent to several countries which have been 
identified as being likely to contain significant quantities 
of uranium and in vvhich insufficient exploration had been 
carried out to realise this potentialo Portugal, Austria, 
Colombia, Finland, Madagascar, Norway, Turkey and Zambia have 
all requested that missions be sent to them du~ing the 
Orientation Phase. 

THE HARRISBURG .ACCIDENT - ITS INTERNATIONAL IMPACT 

The March 1979 accident at the Three Mile Island (TMI) 
ear power plant in the United States had no measurable 

J?Ublic health consequences .. However, it has confirmed the 
importance of all safety research and development programmes 
and has highlighted the value of collaborative effortsa 

To ensure that the lessons learned from the U.S. 
investigations are applied in all interested countries as 
eA~editiously as possible, NEA organised special meetings of 
its main nuc.lear safety and radiation protection committees, 
for bJ:iefing by U .. S .. authoritieso Resulting international 
discussions have led to increased attention being focused 
on many NEA projects and to incentives for new co-operative 
activities; for example: 
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- A new Incident Reporting System (for nuclear 
facilities) has been put into operation for a two year 
trial period .in order to strengthen the NEA oystem 
for notifying and keeping Member countries informed 
of accidents and malfunctions; 

- Projects dealing with the performance of equipment 
under accident·cofiditions and with emergency response 
planning are being strengthened; 

- Experiments designed to study the particular type 
of accident that occurred at .TMI will be conducted; 

- International participation in examination of the 
damaged fuel from the TMI reactor ·will be arranged; 

- Special tests on fuels under accident conditions 
like those that occurred at TMI will be conducted 
at the OECD Halden Reactor Project in Norway; 

- NEA programmes concerning human factors in reactor 
operation, during both normal and non-routine 
circumstances, are being expandedo 

NUCLEAR SAFETY RESEARCH 

Following the TMI accident there has been a growing 
commitment among Member governments to developing NEA 1 s nuclear 
safety programme, particularly light water reactor safety 
research. As illustrated at TMI, the loss-of-coolant accident 
is a rare, complex and dynamic type of event that is difficult 
to study without the use of major research facilities and 
complex analytical techniques o For several years NEA has been 
devising special'international "tools 11 to optimise the use of 
these resources .. One of these tools, the international "standard 
p!:'oblem 11 exercise, is now bein~ used to analyse the type of 
loss-of-coolant accident (LOCA) that occurred at TMI. 

Another reactor safe·ty concern is the integ!:'i ty of 
the pressure vessel, made from very thick (12 in, and more) 
welded steel plates. The non-destructive examination (NDE) of 
these plates by ultrasonic techniques is a major method for 
detecting and monitoring flaws in the plates, and consequently 
a great deal of work is being done to Pe!:'fect the technique. 
The major contribution of NEA in this field has been the · 
round-robin programme of tests on three thick-welded steel 
plates, co-ordinated by the Plate Inspection Steering Committee 
(FISC). This programme was completed during 19?9 and the first 
part of the results published. The plates, containing deliberately 
implanted flaws, were examined ultrasonically by 34 organisations 
in ten countries. Following the success of this exercise, 
a second one of the same type will be undertakeno 

NEA expert groups have been putting substantial 
efforts into the study of plant and operator behaviouro 
Their work has included: 

'13 
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- A two-year study, completed in 1979! of factors 
involved in predicting the reliabil~ty·of reactor 
mechanical equipment such as large relief and safety 
valves, and estimating the probability of failure 
of different structures; 

- A compilation of failure statistics for small-diameter 
pipet'lork (the TMI LOCA resulted from a small pipe 
break); 

- An experts' review of compilations of abnormal event 
reports from Member countries to evaluate the quality 
of human error information and to try to identify · 
recurrent modes and causes of human error involved 
in routine testing procedures; · · 

- A specialist meeting to review experience of the 
behaviour of off-gas and ventilation systems in 
accident conditions, covering the performance of 
such systems during the TMI accident. 

RADIOACTIVE \vASTE I1ANAGE.C1ENT 
r r 

Over the years, NEA has developed a comprehensive 
programme dealing with the management of radioactive waste. 
One of the recognised problems in discussing nuclear waste is 
that there is a wide range of relevant factors, many of which 
are highly technical. It is therefore difficult for those not 
directly involved to understand clearly the basic features of 
1vaste manag.ement options and the reasons and justifications 
behind themo Partly to clarify this, the Agency initiated two 
studies, one on fundamental concepts applicable to radioactive 
t.vaste disposal and the other on legal, administrative· and 
financial questions of long-term management of. radioactive waste. 

For disposal of high level waste, the option on which 
most effort is devoted is the emplacement of solidified t1aste 
into deep geologic formations. The Agency held a symposium on 
the subject at Otaniemi during 1979*. The consensus of experts 
was that there are m~ s,eolo~ic environments capable of and 
su.i tabl,e. ::r·or ""s"a1¥: :isoat~.on o, ' a!! ~;it?es or .r"~<iioa~;&~ve :v-iasty. 
In support of ~h~s conc!usion1 NEA ~s sponsor~ng an ~nbernat~onal 
research progra:rn.m.e at the Str~pa Mine in Central Sw·eden. . . 

During 1979 NEA also initiated international collaborn-
tion in other problnm a::eeas of radioactive -v;aste management, such 
as the decommissioning of nuclear facilities at the ·end of their 
working lives. 

* NEA/IAEA International Symposium on the Underground Disposal 
of Radioactive Waste, 2-6 July 1977, Otaniemi, Fir1.anc'co 
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~vc-dllB£..c.e. o.f~~cti ve-2,~~ Se.a Du:tn.]2in,g OJ?e.;r.~tions 

Disposal of packaged low-level radioactive waste by 
dumping into the deep ocean is governed by the London Convention*. 
OECD Member countries further must conform to the terms of a 
Multilateral Consultation and Surveillance Mechanism established 
in 1977 by the OEGD Council. Und~r NEA surveillance, two 
separate dumping operations were carried out in the summer of 
1979. As part of its responsibilities in this area, NEA also 
sponsored a study examining the suitability of the present 
dump site. 

RADIATION PROTECTION .AND PUBLIC HEALTH 

In the area of radiation protection, NEA's attention 
has focused on questions related to nuClear fuel cycle operations~ 
from the mining of uranium ore to the disposal of radioactive 
'"aste. 

The potential long-term effects of long-lived gaseous 
effluents were studied from the point of view of the problems 
and costs associated with their control, retention and disposal. 
A report on the four major radioactive gases chosen for 
thorough analysis - tritium, carbon-14, krypton-85 and iodine-129 
- was nearing completion by the end of 1979. 

As the nuclear industry has matured, considerable 
volumes of mill-tailings from ur~ium mining and milling 
operc.tions have accumulated. If not properly managed, these 
could become sources of low-level radiation exposure. As Member 
countries account for more than half of world uranium production, 
NEA has devoted substantial effort to developing techniques 
to reduce the impact of. mill tailings on the environment and 
to establishing an internationally accepted methodology for 
their long-term management. 

The general level of safety of nuclear plants is 
continually being enhanced. However, some improvements have 
required increased use of plant workers which, if compensatory 
measures are not ta1ren, could lead to higher occupational 
radiation exposures. The possibly conflicting requirements of 
plant safety, radiation protection and economic constraints 
have been examined in an NEA study. The results of the study 
should enable identification of the 11 critical" operations and 
plant systems and components for which improvements in design 
and operational procedures could be most effective in reducing 
the hazard of exposure of workerso 

* Convention on the Prevention of Marine Pollution by Dumping 
of Wastes and Other Mattero 
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LEGAL AFFAIRS 

The Agency sponsored and still administers two 
international Conventions, the Paris Convention on Third Party 
Lir:tbility in the Field of Nuclear Energy (1960) an0. the Brussels 
Convention supplementary to it. During 19?9, basic agreement 
v1as reached for updating these conventions to take account of 
developments in the industry and to increase the amotmts of 
compensation to talte account of the change in price levels since 
they were first established. 

NUCLEAR SCIENCE 

Nuclear science requires large investments in major 
research facilities and also in computer equipment needed to 
store and handle the massive amounts of data. For many years, 
the Agency has been concerned with co-ordinating nuclear physics 
research in Member countries and developing supporting 
information services to make certain that the necessary nuclear 
data ~:d computer programmes are available for nuclear energy 
applicationse In 1978 the Agency implemented its project to 
concentrate and expand its resources into the 11NEA Data Bank" 
established at Saclay. During 19?9 the Data Bank was consolidated 
iu. its new mode of operation and now represents a tool of 
considerable potential for participating Member countries. 
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THE GERMAN RISK STUDY FOR NUCLEAR POWER PLANTS 

In August 1979 results of the "German Risk Study for Nuclear Power 
Plants" were published. The "Main Report", in which approach and 
results of the study are documented, has been available since the end 
of the last year. 

It was the charter of the study - which has been performed on behalf 
of the Federal Minister of Research and Technology -, to apply as far 
as possible the methods of the U.S. Reactor Safety Study (WASH-1400) 
to German plant and site conditions. 

A direct transfer of WASH-1400 results has not been deemed justified 
mainly for the following reasons: 

There is quite a number of differences between the design of the 
reference plants of WASH-1400 (Surry 1, Peach Bottom 2) and 
German nuclear power plants. 

The mean population density in the Federal Republic of Germany 
is more than ten times that of the United States. In the vicinity 
of nuclear power plants the ratio is about 3:1. 

The "Gesellschaft fur Reaktorsicherheit 11 was the main contractor and 
performed most of the plant analysis. The 11 Kernforschungszentrum 
Karlsruhe" performed the calculation of accident consequences. In 
matters of health effects of radiation assistance came from the 11 Gesell-
schaft fur Strahlen-und Umweltforschung". Further institutions have 
contributed to special problems. 

As the reference plant for the technical part of the analysis Biblis B 
has been used. Biblis B is a KWU-type PWR with 3750 MW thermal 
power, which started commercial operation in March 1976. 
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To calculate the collective risk resulting from reactor accidents, a 

total of 25 plants at 19 different sites in the Federal Republic of 
Germany have been considered. This included all plants with 600 MW 

or more electrical output which were in operation, under construction 
or in the licensing process on July 1, 1977. As an approximation to 

the real situation it has been assumed that all 25 plants are technically 
identical to the reference planL 

Methods and Results of the Study 

Each risk can be characterized by probability and extent of potential 
damages. With respect to nuclear power plants, neither of these 

components can be determined from direct experience" In more than 
25 years of reactor operation, there have been many operational 
incidents and also a number of serious accidents. However p no one 
has been killed or injured outside a plant by a nuclear accident. 

Therefore, the only way to estimate the risks which remain in spite of 
extensive safety measures is by analytical means. 

The safety concept applied in nuclear power plants ensures that 
accidents do not cause dangerous release of radioactive material into 
the environment as long as a minimum number of redundant engi-
neered safeguards are properly operating. Hence, a risk analysis 

must deliberately assume failures of safety systems, since only those 
events may lead to fission product release and therefore can contri-

bute to the risk. 

A :·G-~Jr. sc.~vey c7· .ne radioac~ive inventory Ji a nuclear power plant 

indicates, that, on time average, fission products in the reactor core 
constitute about 95 % of the total inventory. Therefore, it is justified 

to consider mainly such events, which could lead to serious releases 
of fiss1on products from the core. 
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For an estimation of risk, releases can neglected as long as damages 
to the core and especially a meltdown of the core are prevented. 
Therefore risk analysis must deal with severe overheating of the 

core, the prevention of which is a central task of reactor safety. 

"Initiating events 11
, potentially leading to core damage by insufficient 

cooling, usually are grouped into two types: 

loss-of-coolant accidents, initiated by a leak or a break in the 
reactor coolant system 
transients leading to an imbalance between the heat generated in 
the core and the heat removed from the core, caused by events 
different from loss-of-coolant accidents. 

It is most probable that after an initiating event the plant will be 
brought to a safe state by means of control and safety systems. 
However, if systems would fail which are essential to maintain suffi-
cient core cooling, overheating and finally meltdown of the core would 
result. Depending on the specific initiating event, this may require 
successive failures of a number of different systems. Considering 
operational transients, function of safety systems would generally be 
necessary only if control systems fail. More severe events, however, 
require an immediate function of safety systems. 

In order to clearly record the possible event sequences induced by an 
initiating event, "event trees" have been established. The trunk of 
an event tree is standing for the initiating event. The tree is branched 
at points, where the event is influenced by success or failure of the 
various systems. Consequently, the branches of the tree are repre-
senting the possible accident sequences. The frequency of occurence 
of the respective accident sequence is given by the frequency of the 
initiating event and by the probability of success or of failure of the 
systems involved. 
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The fr·equency of transients is estimated mostly on the basis of 

oper·ation exper-ience. For loss-of-coolant accidents, data have been 

obtained from literature. 

Safety systems in nuclear power plants are designed to perform with 

high reliability. As a consequence, the probabilities of failure of 

those systems are generally not known from direct experience. There-

fore, they have been calculated by means of fault tree analyses. By a 

fault tree the functional interaction of system components is translated 

into a logical structure. According to this structure the probability of 

system failure can be calculated starting from the unavailability of 

components. In principle, also the influence of human actions and of 

external impacts can also be taken into account. 

In the reliability analysis of a redundant system it must be assessed 

which part would be sufficient to perform the required function. For 

this purpose the study relied upon the safety analysis of the licensing 

procedure. A redundant system has been assumed to fail totally if 

less subsystems are available than have been considered for the 

safety analysis. There are good reasons, that in a real situation also 

degraded system function could maintain core integrity. 

It has alr·eady been mentioned, that for the risk analysis mainly those 

events which lead to meltdown of the reactor core need to be traced. 

Large amounts of fission products could be released only for these 
cases. 

To calculate core melt frequency the study has considered about 70 

accident sequences to some detai I. Summing up all relevant contri-
. -5 but1ons an overall core melt frequency of about 9x10 per year has 

been calculated. Table 1 summarizes the results of event tree and 

fault tree analyses. Fig. 1 shows the relative influence of different 

initiating events on the overall core melt frequency. 

)0 
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A loss of main coolant through a small leak in a reactor coolant pipe 

dominates all other contributions, mainly for the following reasons: 

Small leaks may occur more frequently than medium or large 

breaks. 
The secondary system is necessary to remove the decay heat and 
to cool down the reactor. In the reference plant, the function of 

this system must be initiated and controlled by the operators. 
This reduces the system reliability significantly. 

The second largest contribution results from transients with the loss 

of offsite power playing an important role. 

For many transients an increase of the primary system pressure has 

to be expected. The actuation of pressurizer relief or safety valves 
could become necessary to protect the system from undue overpressure. 

In this case, a transient can develop into a small leak, if a valve 
would fail to close after it had opened. This sequence played a 

dominant role, when interim results of the study were published in 

November 1977. Plant improvements reduced its probability consider-
ably. 

It is not surprising that the contribution of a large break is quite 
small. This accident has been studied very extensively for many 

years as a design basis accident. Engineered safeguards have been 
optimized to cope with this accident. 

After fission products have been released from the core, deposition 
processes in the containment atmosphere and the state of containment 
integrity are important for the amount of fission product release into 

the open atmosphere. 

S} 
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During meltdown molten material will fall down into the lower plenum 

of the pressure vessel. Decay heat, generated in the molten fuel, is 

assumed to be sufficient to melt through the lower head of the reactor 

pressure vessel and even to melt into the concrete structures of the 

reactor pit and the containment foundation. Meltthrough of the reactor 

building foundation has been calculated to occur about 100 hours after 

accident initiation. 

During meltdown and melt-through not only parts of the radioactive 

core inventory are released, but also large amounts of steam and 

hydrogen are generated, resulting in an increase of the containment 

pressure and temperature. It has been calculated, that about 25 

hours after an accident initiation the containment will fail because of 

overpressure. 

Prior to this 11 1ate overpressure failure 11 , containment integrity may be 

lost due to the failure of containment isolation or by a 11 steam explosion 11
• 

When the molten core falls into the water in the lower plenum, a rapid 

evaporisation of the water takes place. However, an energy release 

sufficiently large to endanger primary system integrity would require 

very fine fragmentation of large parts of the molten core. 

By combining results of core melt analysis and of the analysis of 

containment behaviour, the amount and frequency of fission product 

release from the plant to the atmosphere are obtained. 

To simplify the remaining analysis, accident sequences resulting in 

the same containment failure mode are grouped together into one of 

several release categories. 

<.-,) 
...._;_.c_J 
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Typical data of these categories are shown in Table 2. Categories 1 

through 6 comprise core melt accidents. The probability is about 95 % 
that a core meltdown will be followed by a 11 late overpressure failure 11 

of the containment. These events are comprehended by the categories 

5 and 6. In category 5 additional failure of filter systems prior to 
11 late overpressure failure 11 of the containment is assumed. 

Categories 2 through 4 comprise core melt accidents with failure of 

containment isolation, openings ranging from a large leak (300 mm 

equiv. diameter) to a small leak (25 mm equiv. diameter). Fission 

product releases in these cases, particularly for the large leak, are 

significantly higher than for categories 5 and 6. 

Category 1 contains the most severe releases. It has been assumed 

that the reactor pressure vessel and the containment are seriously 

damaged by a steam explosion after core meltdown. The present state 

of analytical and experimental evidence shows, that such an event is 

extremely unlikely. As a very cautious assumption, similar to WASH-

1400 a two percent probability has been assigned to the event that a 

core meltdown leads to a steam explosion, destroying the containment 

integrity. 

The study has also analyzed loss-of-coolant accidents, assuming 

sufficient core cooling by the emergency core cooling systems. These 

events are grouped into categories 7 and 8. Fission products are 

released only because of postulated cladding failures. For category 7 

the failure of containment isolation by a large leak is assumed. 

Subsequent to the technical part of the analysis, the dispersion of 
fission products by atmospheric transport and diffusion has been 

analyzed. Weather conditions have been assumed according to records 

of actual data for different meteorological areas. Finally the resulting 

radiation exposures, health effects from radiation exposure and -

according to the population data - the number of individuals affected 

by health damage have been calculated. 

53 
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For this calculation emergency procedures have been taken into account 

based on government recommendations existing in the Feder·aJ Republic 

of Germany. 

The main results of the consequence calculations are compiled in the 

following paragraphs. 

Fig. 2 shows the correlation between number and frequency of acute 

fatalities which could be caused by radiation exposure to the public 

after· a core melt accident. With 25 plants in operation, a frequency of 

about 10-S per year has been estimated for accidents which can result 

in acute fatalities. It can be concluded from the figure that large 

consequence events are extremely unlikely. 

The study has attempted to quantify confidence intervals for the 

results. These are shown at selected points. 

The very low frequencies, calculated by the study, result from the 

product of several factors (fig. 3). 

Considering 25 plants, calculations show a core melt frequency of 1 to 

400 per year. Given a core meltdown, in most cases fission product 

release to the open atmosphere is limited by the containment very 

effectively. There is only a 1 out of 16 chance that potentially lethal 

doses would appear after severe containment failure. In this case the 

consequences depend on weather conditions and population distribution. 

The chance is 1 out of 10 that acute fatalities might occur after 

severe containment failure. 

Altogether, the probability is more than 99 %that a core melt accident 

will not cause acute fatalities. A great number of fatalities could 

occur only if adverse weather conditions coincide with unfavourable 

site characteristics and lhe most severe accidents. This results in a 

very low probabi I ity of lar·ge consequence events. 



With respect to late health effects the situation is different. Consider-

able numbers of !ale Lll<Jiities at·c ci:llculated also for less scver·e 

accidents (fig. 4). It has to t)e bor-n in mind lhat a lincdr dose-ri~;k 

relationship has been used in the study. That means that even the 

smallest radiation exposure is assumed to CiJUse an increiJse of risk of 

cancer. 

Late health effects, ensuing from radiation, would appear after a 

delay time of 10 to 20 years and spread over many decades and over 
lar·ge areas. 

As an aver·age about half of the effects may occur outside the Federal 

Republic of Germany. This emphasizes the international importance of 
reactor safety. 

It seems appropri<3te to put the number of late health effects calculated 

by the study into perspective. So, it can be calculated by applying 

the linear dose-risk relationship used in the study that about half a 

per·cent of all cancer fatalities are caused by natural radiation. Al-

though this is a relatively small percentage, the absolute figures 

amount to mor·e than 50000 for Germany and about 600000 for Europe, 

if the whole period of life is considered. 

Conclusions 

Risk analyses are a rather· new, yet effective way to assess the level 

of safety of large technological systems. Although uncertainty margins 
of results ar·e considerable, valuable informations can be gained from 

the analysis, provided that the interpretation r·egards the limitations 

of the methods. As a result of this study a number of possible 

system improvemccnts in the reference plant have been identified. 1 n 

some cases a significant reduction of core melt probability could be 
realised by minor modifications of the plant design. 

The overall results of the risk study allow a rough comparative evalu-

ation of risks from differ·ent sources. Although large consequence 

nuclear accidents cannot be ruled out absolutey on a theoretical 

basis, the study has calculated that the potential extent of health 

effects is not beyond that possible from other natural or man-made 

hazards. However, the probabilities for a nuclear catastrophe are 
very low. This is in agreement with the results of WASH-1400. 
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KANSAINVALINEN REAKTORITURVALLISUUOEN ASIANTUNTIJOIOEN 
SEMINAARI OTANIEMESSA 

Otaniemeen kokoontui syyskuun ensimmaisella viikolla 
1 - 4.9. lahes sata reaktoriturvallisuuden asiantunti-
jaa seminaariin, jonka aiheena oli ydinreaktoreiden 
polttoaineen kayttaytyminen reaktoreiden kayton aikana 
mahdollisesti esiintyvissa hairiotilanteissa seka laitos-
ten suunnittelun perustaksi maaritellyissa onnettomuus-
tilanteissa. Kokouksen sisaltoa savytti ymmarrettavas-
ti viime vuoden kevaalla Harrisburgin ydinvoimalaitok-
sella tapahtunut onnettomuus, jossa reaktorissa ollut 
polttoaine karsi huomattavia vaurioita, mutta laitoksen 
suojarakennusjarjestelma toimi suunnitellulla tavalla 
ja kykeni siten rajoittamaan laitokselta ymparistoon 
paasseen radioaktiivisten aineiden maaran merkitykset-
tomaksi. 

Ydinpolttoaineen luotettava toiminta on keskeisessa 
asemassa ydinvoimalaitosten turvallisuuden kannalta, 
silla valtaosa ydinreaktorin kayton aikana ketjureak-
tiossa syntyvista radioaktiivisista aineista jaa uraa-
nidioksidista valmistettuihin polttoainenappeihi~. 
Polttoainesauvat suunnitellaan siten, reaktoria kayte-
taan niin ja laitoksilla on sellaiset turvallisuusjar-
jestelmat, etta polttoainesauvojen laajamittainen vau-
rioituminen on erittain epatodennakoista. Ydinvoimalai-
tosten lupakasittelyn ja kayt5n aikaisen suorituskyvyn 
arvioinnissa kaytetaan konservatiivisia olettamuksia, 
mista on usein aiheutunut laitosten kaytblle erilaisia 
rajoituksia ja siten mybs huomattavia taloudellisia me-
netyksia. Nyt esilla olleessa seminaarissa pyrittiin 
osaltaan tunnistamaan ne tutkimuskohteet, joiden tulos-
ten perusteella voidaan tarkentaa turvallisuustarkaste-
luissa kaytettavia menetelmia ja arviointiperusteita. 

Kokouksen paajarjestajana toimi taloudellisen yhteistyo-
ja kehitysjarjestan (OECD) ydinenergiaelin Nuclear Energy 



Agency, NEA. NEA:n toiminta rakentuu usean paakomi-
tean ja niiden muodostamien alakomiteoiden ja tyoryh-
mien varaan. Nyt esilla olevan seminaarin jarjesti 
Ydinlaitosten turvallisuuskomitea (Committee on the 
Safety of Nuclear Installations, CSNI), jossa Suomea 
edustaa johtaja Antti Vuorinen Sateilyturvallisuuslai-
toksesta. Kokouksen jarjestelyihin osallistui myos 
Y K : n a 1 a i n e n K an s a i n v a 1 i n e n a t om i e n e rg i a j a r j e s t a ( I A E A l . 
NEA ja IAEA toimivat yleensakin laajasti yhteistyossa. 

Kokouksen teknillisesta sisallosta vastaavaan asian-
tuntijaryhmaan kuului Suomesta laboratorionjohtaja 
J a rl F o r s t e. n V T T : lt a . K a y t a n n o n j a r j e s t e 1 y i s t a 
huo~ehti VTT:n metallilaboratorio ja ydinvoimateknii-
kan laboratorio. 

Seuraavassa on koottuna seminaarin viidesta eri istun-
nosta puheenjohtajien laatimat yhteenvedot: 
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Summary of Session I - System Effects in Transients 

M. Ishikawa and D.O. Pickman 

H. Ollikkala (VTT) reported on a study of small break 
transient behaviour of the Loviisa Nuclear Power Plant, 
arising out of the TMI-2 accident. 

NORCOOL-1 code calculations were used to study various core 
uncovery situations. Cooling was very effective below 
the swell level in the core and peak clad temperature for 
a hot assembly reached about 1000°C with 35% of the core 
covered. Tile swell is reduced at higher pressures and 
higher clad temperatures are predicted. Only oxidation 
as a fuel failure mechanism is examined, since balloon-
ing seems unlikely, and a 17% clad oxidised criterion 
would be exceeded in about 3 h assuming only single sided 
oxidation. 

Experiments or the behaviour of loop seals are also reported. 
With the decay heat generation steam flows into the cold 
leg and downcomer only through one of the six loop seals. 
The final part of the paper is concerned with a study 
using RELAP4/MOD6 of a small b~eak transient with system 
presaure higher than accumulator pressure. It is concluded 
that the worst case is for a break size of 40 rnm diameter, 
and that core uncovery is narrowly avoided, the danger 
period being terminated at about 1800 s when steam reaches 
the break and the primary system is rapidly depressurised. 

I. Depisch (KWU) reported on the temperatures reached in 
fuel and cladding in condition II to IV events in KWU PWR's. 
The codes used were the KWU LOOP7 and BRUSEK. The 3 events 
selected to represent such accidents were (a) turbine trip 
caused by loss of condenser vacuum, (B) the same but without 
scram, and (C) rupture of a main steam line. The KWU 
PWR has four parallel ECC systems, each having both hot and 
cold leg injection. The paper also analyses the conse-
quences of a double ended guillotine break in various 
positions, as well as a variety of cold leg break sizes. 

In terms of possible fuel damage, the worst cases are the 
large cold leg br~aks, where the mean clad temperature is 
in the region of 9oooc for about 100 s. 

H. Bonet of Belgo-Nucleaire described best estimate calcula-
tions with probability evaluations of fuel rod behaviour 
during oper,"Jti.onal transients as an alternative to the 
evaluation models. RETRAN was used to analyse a PWR steam 
line break accident, and the variation in total power, 
reactivity and DNB ratio in the early stages, for uo2 and 
mixed uo 2;ruo2 fuelled cores, was calculated. Various 
sensitivity analyses are reported and the general conclusion 

is that U02/Pu02 cores lead to worse conditions, although 
for a 30% Pu loading safety margins are adequate. 

K. Wiehr (KfK) discussed the influence of thermal hydraulics 
on fuel behaviour in a LOCA. 5 x 5 PWR bundles (3 x 3 
pressurised rods) were tested in the REBEKA facility. 
It is claimed that larger axial and azimuthal temperature 
gradients develop if most of the clad deformation occurs 
during refill when the cooling is mainly by superheated 
steam flow. On the other hand if the deformation occurs 
during reflooding, cooling is mainly by a non-equilibrium 
2-phase mixture, in this case spacer-grid effects induce 
large axial temperature variations and-eccentric positioning 
of pellets large aximuthal variations. The result is small 
rupture strains. 

Barzoni (CISE) presented a theoretical model for prediction 
of heat transfer coefficients in post dry-out dispersed 
flow conditions. It calculates quality as a function of 
several variables and uses a correlation to calculate 
convective heat transfer coefficients for superheated steam. 
Experimental measurements were also reported and agreement 
between prediction and measurement was good over a wide 
range of conditions. A comparison with other well known 
prediction methods shows that all have some limitations. 

Conclusions and Recommendations 

We can conclude from the papers presented in this session 
that the lessons of TMI-2 have been learnt and that much 
more attention is now being paid to the more probable 
range of reactor transients. We do not however think that 
the large break LOCA can be disregarded, although it may 
be that because of the large uncertainties in predictive 
methods only large scale integral experiments will ulti-
mately give complete re-assurance. We are glad to note 
that some such experiments are jn progress or planning 
(Phebus, NRU, Super-Sara, IFA5ll). 

Although we support the use of best estimate calculation 
methods, we think it is essential that upper and lower 
bounds of uncertainty should be g~en, and that calculations 
cover a wide spectrum of fuel rating and burn-up. The 
fuel behaviour specialists are wholly dependent on the 
work of colleagues in these areas to provide a basis on 
which they can predict likely fuel behaviour. 

We strongly recommend tl1at the work of these groups of 
people, the thermal-hydraulics and heat transfer experts, 
the code developers and tile fuel specialists be closely 
integrated. Indeed we would like to see a new breed of 
expert coming along who coniliined these skills to a greater 
extent than appears to exist at present. 



Leading on from this, we recommend that more effort should 
be devoted to the development and verification of combined 
thermo-hydraulic/fuel behaviour codes, in which the feed-
back of fuel behaviour on thermo-hydraulics is accounted 
for. 

Summary of Session II - Zircaloy Deformation and Rupture studies 

A. Mann 

The papers fell into sub-groups [numbers] which are se~arately 
reported on as follows: 

A. Zircaloy deformation in LOCA's 

Conclusions and recommendations 

1. The basic mechanisms governing the deformation of cladding 
are now understood in principle, although clarification 
of existing knowledge and its extension in some directions 
are still needed. In any given situation where the cladding 
is subjected to stress, the chief factor governing the 
magnitude of deformation is the temperature of the cladding. 
This determines its mechanical ~roperties, including the 
significant effects which result from change in phase. 
Deforma·tion is also governed by rate of heat-up and time 
spent at given temperatures. The distribution of temoerature 
both axially and azimuthally determines the shape of the 
deformation. In particular the azimuthal variation of 
temperature is a key factor in determining burst strain. 
In turn the tem~erature distribution is determined by 
the heat transfer mechanisms which operate during the 
transient - both internally from fuel to cladding and 
externally from the cladding to the coolant and to 
surrounding structures. In multi-rod assemblies the 
temperature distribution is also strongly affected by 
rod-to-rod interaction, and by the presence of control-rod 
guide tubes and spacer grids. 

2. We note that in-pile single rod tests in Fq2 and PBF 
confirm comparable out-of-oile tests. All out-of-pile 
experiments, and the single-rod in-pile experiments so 
far performed are basically separate-effects tests. Direct 
~xtrapolation of results obtained from such tests to predict 
the behaviour of assernblies in power reactors is oossible 
only by paying great attention to boundary conditions. 

3. Theoretical models and codes should continue to be developed, 
and experimental data obtained to test them, so that 
separate effects can be combined and extrapo.lated. The 
ultimate trial of such codes must be against in-pile 

experiments where the whole range of significant factors 
can be represented. The aim of-such codes must be the 
prediction of the behaviour of the whole core to losses 
of coolant covPrlnq a wide spectrum of break s1zes. The 
furtlwr drvr~lopm• .. ·nf: of co<ies for this purpose is stronr1ly 
recommend..-.d. 'l'wn papers asserted that the behaviour of 
a multi-rod system is predictable from the properties of 
its constituent parts, but there was no general agreement 
on this topic. We recommend that this subject should 
be discussed further. In particular we recommend the 
mounting of in-pile experiments using multi-rod assemblie 
in realistic conditions of heat transfer. This imnlies 
the use of full-length assemblies. . 

4. We note that in every out-of-pile multi-rod test so far 
performed the resultant deformation did not impair the 
coolability unacceptably. However, we recommend the 
continuance of exryerimental determinations of the effects 
of large blockage-on the coolability in larger assemblies 
(7 x 7 or larger). It also remains to be shown that 
rod-to-rod interaction does not produce unacceptable 
propagation of distortion across large assewhlies. 

B. The development of ruoture criteria 
Conclusions and recommendations 

We note that this is an actively developing area, with 
rupture criteria being developed based on several 
~ifferent concepts. These include stored energy, a 
modified ~nkman-Grant life-fraction relationship, 
a strain-fraction relationshin, and empirical methods 
(the latter two are in papers in Session V). An accepted 
rupture criterion is highly desirable, and we recommend 
that the various workers should be encouraged to develo!) 
their concepts for experimental verification. tole 
recommend the approach of the Standard Problem as used 
for example in the field of thermohydraulics. 

C. The effects of intruding chemical elements on the 
deformation behaviour of Zircaloy 

The chemical effects of fission products, oxygen and 
hydrogen are becoming well understood. Fission-produced 
iodine may lead to a low-ductility failure by stress-
corrosion cracking uo to -850°C. A critical iodine 
concentration must be exceeded for this to occur. 'l'his 
depends on temperature and in a fuel rod is unlikely at 
temperatures above 7S0°c. 

There has been some success in predicting the advance of 
the alpha/beta interface in cladding whbch is being 
oxidised in steam between 1030°C & 1400 C. The 
saturation of the beta-phase above ll00°C is accompanied 



by the growth of incursions producing a non-uniform 
alpha-beta boundary. The kinetics of advance may be 
modelled using an averaged boundary location incorporating 
the incursion volume. 

We consider that oxidation kinetics are now well 
understood. 

Work was reported on the thermal shock failure charac-
teristics of Zircaloy cladding tubes burst and oxidised 
in steam, on thermal quenching and subsequent axial 
loading. A correlation was given of the boundary of 
thermal shock failure, which indicated that under LOCA 
conditions the mechanical integrity of tubing is likely 
to be maintained. We consider this topic is now well 
understood. 

Progress in the experimental simulation of fuel rods 
Conclusions and recommendations 

The use of electrically heated fuel rod simulators is 
now widespread, although the possible difference in 
behaviour between a rigid heater and a fragmented pellet 
stack is recognised. We note the development of chemical 
heat sources by Buchilin and co-workers, and reconmend 
the further assessment of this technique as a simulator 
of stored energy. 

Session III 

In-Reactor Fuel Damage Experiments 

P.E. MacDonald and M. Chagrot 

The first paper was presented by H. Nackaerts and was 
entitled "Compact Pressurized Water Loop For Disturbed 
Fuel Rod Operation in the BR-2 Reactor". This paper 
described the features of a new compact cooling circuit 
which can be used to investigate the behaviour of PWR fuel 
rods during off-normal and accident conditions. Power 
transients can be imposed by means of a variable He3 neutron 
flux screen. The coolant flow rate may be varied and 
modest pressure transients can be introduced using a feed 
and bleed system. Fuel rods up to 15 mm in diameter and 
1000 mm long can be tested at typical PWR coolant condi-
tions. 

The second paper was entitled "Safety and Licensing Issues 
Thftt ArP Being Addressed By The Power Burst Facility Test 
Programs" and was presented by P.E. MacDonald. The 
experimental program originally planned for the Power 
Burst F'iwillty will be completed during 1980. A total 

of thirty-eight tests will have been performed. The 
results of the Power Cooling Mismatch tests have shown 
that (a) there is significant margin between the present 
NRC criteria and actual fuel failure theshold (b) a 
coolable geometry can be maintained following a severe 
PCM (c) energetic molten fuel-coolant interactions do not 
occur during a PCM and (d) rod-to-rod departure from 
nucleate boiling and fuel rod failure propagation is un-
likely. The experimental results obtained from the PBF 
reactivity initiated a~cident tests indicate that the 
present USNRC criteria may be nonconservative but that 
light water reactors are safe because of their relatively 
low control rod worth. The data obtained from the PBF-
loss-of-coolant tests performed to date ltwo tests remain 
in the original program) are in reasonable agreement with 
previously published data from out-of-pile tests. The 
authors suggest that, therefore, co-planner blockage resulting 
from preferential cladding ballooning at a given axial 
location is unlikely. 

This paper raised many questions and comments. V.I. Langman 
wondered weather 1 meter long test rods were adequate. 
(The authors think that they are.) P. Hofmann wanted 
more information on fission product release. S. Raff 
questioned the suggestion that the PBF test results 
support the conclusion that co-planner blockage during 
a double-ended cold leg break LOCA is unlikely. 
A. Markovina noted that only one collapsed cladding 
test has been conducted. F. Depisch asked how the PBP 
results compared with the correlation of Mayers and Power 
(that comparison has not yet been performed). And, H. Mogard 
wondered how much, if any, accumulated damage would be 
expected during multiple BWR anticipated transients (the 
authors suggested that there would be little damage). 

The third paper was entitled "TRIBULATION High Burnup 
Behaviour of Fuel Subjected To Transients" and was presented 
by H. Bairiot. PWR fuel will be irradiated to 20-40 
Gwd/t in the BR-3 plant and then subjected to power transients 
in the BR-2 test facility. Some of this fuel will then be 
re-irradiated in the BR-3 power plant to about 70 GWd/t. 
Other rods will destructively examined after transient 
testing in the BR-2. Still other rods will remain in the 
BR-3 to burr.ups of 70 GWd/t and then be destructively 
examined. The fuel rod design parameters which will vary 
include: pellet length to diameter ratio, annular versus 
dished pellet shape, cladding thickness and rod internal 
pressure. 

The fourth paper of Session III was entitled "Recent CANDU 
Transient Fuel Behaviour Data From Research Reactor Irradia~ 
tions" and was presented by V.J. Langman. The results of 
recent Canadian research reactor experiments of post-· 
dry out fuel behaviour with molten U02; fuel element inter-
actions with unheated loop components; fuel element inter-



actions wj_th adjacent f o l:-_s; in i·~:;:12J.. defectiv~ 
fuel; andf previously Jrradiated fuel were presented. 
There was no release of U02 to ti1e coolant at the time 
of failure or during subsc~uent rewetting during the partially 
molten fuel dry out tests. Contact of high pc>wer test 
rods with unheated zircal0y loop cornp0n~r1ts resulted in 
drvout and rod failure. Contact of two test rods at 30 to 
70.Kw/m resulted in localized sheath overheating, oxidation 
at temperatures below 550oc, and failure of one rod. The 
deterioration of defective fuel elements operating in post-
dryout was shown to be slow when cladding temperatures were 
below 1105 K. However, fuel loss to the coolant can 
eventually occur due to uo 2 oxidation during prolonged 
exposure. For the burnups tested, prior irradiation does 
not affect post-dryout fuel behaviour. 

V.J. Langman also discussed a new in-reactor coolant 
depressurization (LOCA) test program which is just now 
beginning in the NRX facility at Chalk River. P.E. MacDonald 
noted that 550 C was a low temperature for complete oxidation 
through a sheath wall and asked if they were sure that no 
beta was present. 

The fifth paper was presented by L. Sepold and entitled 
"In-pile Tests on Fuel Rod Behaviour Under LOCA Conditions 
In the Karlsruhe FR2 Reactor". The FR-2 tests are being 
conducted with fuel rods irradiated to burnups ranging 
from 2500 to 35000 MWd/t and with fresh rods. As in the 
case of the PBF data, the FR2 cladding deformation data 
(burst temperature, burst pressure and burst strain) is 
in general agreement with the previously published data 
from out-of-pile tests using fuel rod simulators. An 
influence of burnup on the zircaloy cladding deformation 
behaviour was not observed. The tests performed with 
previously irradiated fuel rods did result in fuel pellet 
fragmentation and relocation of the fragments outward and 
downward into the ballooned region. However, the pellet 
fragmentation did not influence the deformation process. 
Similar pellet fragmentation was observed in the PBF tests. 

T. Healey and A. Mann questioned the papers conclusion 
and suggested that there might be a difference between the 
in-pile and out-of-pile zircaloy deformation data within 
the alpha to beta phase transition region. Sepold explained 
that the apparent difference is probably due to error or 
uncertainty in measuring burst temperatures in-pile. A 
representative from the USSR also asked a question. 

Bruet, from the CEA's metallurgy division in Grenoble 
described the FLASH loop, the experimental procedure and 
the main results of the first test in a paper called "PWR 
Fuel Behaviour Under Accidental Conditionsa - In-Pile Tests 
FLASH". This program, which is complementary to PHEBUS, 
is a blow-down experimental program oriented toward measuring 
fission product release rates from pre-irradiated fuel rods 

failed under LOCA c0nrlitions. One of the main featur~s 0 
the device is th~t lt is flushed with helium to depressur ze 
the system during the loss of coolant. The loop is inser ed 
in the SILOE reactor. Only the fission products present 
in the gap and plenum prior to the transient were released 
into the coolant durlng the first test. 

The seventh paper was entitled "RIA Fuel Behaviour in the 
NSSR Tests" and was presented by r1. Ishikav1a. This paper 
discussed failure thresholds and modes of unirradiat<?d 
light water reactor fuel subjected to a severe reacti•;ity-
initiated accident. Incipient failure of LWR fu<?l rods is 
due to cladding melting and then brittle fracture during 
quench and occurs at about 260 cal/g uo 2 . The thresh0ld 
energy for fuel failure is generally insensitive to fuel 
design variations. However, variations in cooling condi-
tions do influence the failure threshold. Fuel failure 
at very high energy deposition was caused by gross U02 
melting and a rapid increase in rod internal pressure. Fuel 
rods with cold internal pressures greater than 0.6 HPa failec 
due to ballooning and rupture of the cladding. The NSRR 
burst temperature, burst pressure and burst strain data is 
in good agreement with the out-of-pile LOCA test data. Low 
temperature cladding burst was observed when the rods were 
previously waterlogged. 

Japanese light water reactors must now be designed so 
that a reactivity initiated abnormal transient will not 
result in a radial average fuel enthalpy greater than 
170 cal/g uo 2 and a worst case RIA will not result in 
a radial average fuel enthalpy greater than 230 cal/g uo2. 
The latter value is below the present USNRC criterion, and 
in agreement with the PBF results. 

The eight paper was entitled "Assessment of light >vater 
Reactor Fuel Damage During a Reactivity Initiated Accident" 
and was presented by P.E. MacDonald. The results from 
recent computer simulations and Power Burst Facility RIA 
tests were presented and a progression of fuel rod and 
cladding damage events was suggested. High strain rate 
deformation of relatively cool irradiated cladding early 
in the transient may result in fracture at a radial average 
peak fuel enthalpy of approximately 140 cal/g uo2 . Volume 
expansion of previously irradiated fuel upon melting may 
cause deformation and rupture of the cladding, and coolant 
channel blockage at higher peak enthalpies. When cladding 
temperatures reach values near but below the melting ooint, 
variations in coolant conditions around and along the rod 
cause thickening and thinning of the cladding. The regions 
of cladding wall thinning are subsequently reacted to brittle 
oxygen-stabilized alpha zircaloy dioxide, and fracture during 
quench when the radial average peak fuel enthalpy is 
250 cal/g C02 or above. The mode of rod failure is strongly 
affected by previous irradiation and peak fuel enthalpy. 

P.E. MacDonald was asked a number of guestions. I. Grifoni 
was interested in RIA tests of Gd0 2 containing rods (no such 



tests have been conducted). V.J. Langman wondered whether 
Zr/U reaction layers were observed on the previously irradiated 
rods (they were). P. Hoffman was interested in the cladding 
temperature at which the pellet-cladding mechanical 
interaction failures occured (below 1105 K) and the role 
of the corrosive fission products. (The author was and is 
urisure about the role of the corrosive fission products.) 

A paper called "Interpretation of Fissio Product Release 
During Off-normal Modes of a Power Reactor Operation as 
Compared to the Normal Mode" from the BHABBA nuclear center 
in INDIA was presented 4y the chairman. The authors have 
analysed fission product release rates under steady state 
as well as transient conditions in a BWR power reactor. 
Their main conclusion is that more sophisticated monitoring 
systems are needed to allow a better characterization of 
failed rods. 

A. Manin, from CEA's metallurgy division in Saclay, presented 
in association with the Nuclear Safety Division, a paper 
on the PHEBUS program in CADAEACHE called "Studies on Fuel 
Behaviour Under LOCA Conditions". He described the main 
features of the experimental loop and test train, as well 
as the precalculation method that is being used to control 
thermohydraulic loop operating conditions. First tests 
have been carried out with unpressurized fuel, for calibrating 
the loop response. An outline of the fuel behaviour program 
was also presented; the program will include tests at and 
above the temperature limits imposed by the USNRC. 

The eleventh and final paper of Session III was presented 
by C. Vitanza and entitled "Fuel Thermal Behaviour During 
Steady State Transient Operation". Selected results of 
the in-reactor, in-fuel, thermocouple measurements in the 
OECD Halden reactor and the associated computer code 
calculations were presented to illustrate and guantify the 
influence of fuel rod design variables and operating conditions 
on the thermal response of LWR fuel rods. The author showed 
that the onset, rate and magnitude of a fuel temperature 
rise during a power increase are intimately connected to 
the fission gas release within rods prefilled with 0.1 MPa 
helium. Pre-pressurized rods were generally resistant to 
fission gas release and thermal feedback behaviour. The 
transient heat transport and delay of the stored energy 
following a reactor scram was also discussed. Fuel diameter, 
gap size and gas composition in the gap all influence the 
transient thermal behaviour of a LWR fuel rod. The Halden 
Computer mode-ls tend to overpredict the temryerature droo 
following scram, expecially in large gap and xenon filled 
rods. 

Comments weT'f' provide<i by J .c. Janvier and H. Bonet reguarding 
the last point·. 

Summary and conclusions of Session IV - T~H 2 Interpretations 

H. Bairiot 

1. The session consisted in one paper from NSAC, which could 
not be delivered by the author himself 

2. The behavior of the fuel, as the TMI accident proceeded, 
can only be inferred from deductions based on a limited 
amount of recorded data. Better definition of how the 
core damaqc progr0ss0d will only be oossible after 
detailed examination of the core. Even then, the 
analysis may well never cast a definitive light on the 
sequence of damage accumulation. 

3. A reasonable scenario has however been presented by NSAC 
as a result of interpretations up to date. From this 
scenario can be concluded that: 

- fuel rod failures initiated only 30 min after start 
of core uncovery, probably when core dryout reached 
1/2 to 3/4 of core height 

- the core quench resulting from the brief restart of 
a coolant pump caused a first core disruption 

- it took less than 50 min for 40-70 % of entire core 
inventory of volatile fission products to be released 

- '.Vhen high pressure injection flow was restarted, a new 
core disruption was noticed after l/2 hr 

- up to 1 hr thereafter, core outlet thermocouples of 
adjacent fuel assemblies differed by as much as lOoo 0 c 

- no reliable data exist on rate or timing of H 
production 

- indications are that the temperatures have locally 
been above the melting points of Ag-In-Cd and even 
stainless steel, but below the melting point of UOz, 
Zry and even cladding-fuel eutectic solutions 

- eventual coolability of the damaged core was 
demonstrated 

4. During the discussion, the following points were mentionned 
and will be submitted to the author for answer or further 
comments: 

- the recoverv of all the outlet thermocouples, but one, 
is difficult to correlate with the occurence of 
temperatures well above the melting point of SS 



since the contribution of the highly exc::::!l'' rc1ic Zry 
oxidation is un}\nown, it is impossible~ to ,-:-·vc::.luate 
ho·., the fuel won l d had hc·haved had j t been clad with 
SS. The fairly rapid oxidation of SS abov0 l000°C 
and its lower melting point would be the major damage 
initiators 

- no comments were made about the core pressure drop, 
while previous statements on this subject were confusing 

- the dimensions of the upside-do'.vn bell shaped region 
given in the paper indicate a lower fraction of severely 
damaged core than the 1/3 assessed by LASL and reported 
at the ANS Meeting in Knoxville this year 

- a possible correlation between the measured Kr 85 
release to the environment (lower than expected) and 
the extent of core damage has not been commented in 
the paper 

the plans and expected schedule for the examination of 
the TMI core are of interest to the audience and 
details should be welcome 

-in the "lessons learned", the NRC recommendations 
and pending licensing issues resulting from TMI, there 
is no indication that the fuel should be modified to 
improve its behavior in off-normal and accidents 
conditions 

Sun®arv of Session V - Fuel Behaviour Models and Codes 

J. Forsten, C.F. Bilsby 

1. ~APTAl, Com~er Code for Fuel Behaviour Accident Analysis 
F.G. Reshetnikov, I.S. Golovnin, Yu. K. Bibilashvili, 
V.I. Solyany, N.B. Sokolov 

The RAPTAl code is designed for accident analysis of fuel 
behaviour in VVER and RG~,!K tyJ:>e reactors. The fuel cladding 
is a Zr-l%Nb alloy. Calculations by the code have shown 
the effect of localized deformation, materials anisotroov, 
cladding oxidation and oxygen uptake under accident 
conditions. 

2. Analysis of Fuel Behaviour During Loss of Coolant Accidents 
in the CIRENE Prototvpe reactor: Calculation method, 
Validation, Results. 
G. Cardosi, G. Valli, G. Corbo and E. Raffaeli 

The SPARA Computer Code is a onedimensional axisvmmetric 
computer code especially developed for transient. analysis 
of a segmented fuel rod. The thermomechanical model is 
SU[~orted by out of pile experimental data as well as with 
in pile data on centre fuel temperatures and fission gas 
releases in CIRENE elements, which are graphite lubricated 
and have collapsible cladding. 

3. Probabilistic Analysis of Core-wide Fuel Damage During 
and L\1R LOCI\ 
R. Sairanen, J. Vaurio and L. Mattila 

The global vari-•blr'" o,u;re tackled by the prob'lbilisti.c 
response surf,1cf' metilnd and the local st.Jtistics ·,;prf, 
taken into account by anr>lication of the ~lonte Carlo 
method. The estimatc•s ()[ the o::ts release are associated 
with uncertainties due to the deficient knowledge and 
randomness. The calculations are based on the probdbility 
distributions of input parameters and they result in the 
statistical characteristics of the consequences. The 
probabilistic analysis gives the steady state fission gas 
release to the gap, fraction of fuel rods rupturing, 
and fraction of I-131 released. The results show that 
the consequences of the hypothetical design basis LOCA 
remained small. 

4. Local Creep and Burst Models of the KWU Zircaloy Cladding 
Deformation Code 
R. Eberle, I. Distler and F. Wunderlich 

In order to describe that behaviour correctly inhomo-
geneities in radial temperature distributions and radial 
stress distributions must be considered. The model has 
been verified by a large number of transient and creep 
tests, which cover the influence of the main parameters, 
i.e. temperatures, initial differential pressure, heating 
rates and holding times. Locally applicable creep and 
stress models as well as burst criterion are included in 
CARATE. The parametric studies show good agreement with 
experimental results. 

5. Development of a ZRY Creep and Burst Model Under LOCA 
Conditions 
s. Raff and R. Meyder 

The failure criterion in the described NO~ model is based 
on a modified strain fracture rule. The NORA model is 
based on a large data base from tensile, creep and burst 
tests. The effects of the phase transitions, the oxygen 
content and the strain hardening are dominant. 
Uncertainties in temperature determination may, however, 
mask the contribution of other main parameters. Further 
development of the model shows oromise of reducing the 
scatter and enlarging the range of apolicability. 

6. Analysis of Fuel Behaviour After Loss-of-coolant Accident 
with the TESPA Code 
J. Keusenhoff 

A fast-running code useful for licensing purposes which 
describes clad ballooning and rupture across the 
core is described. It uses best estimate values for the 
parameters together with ±2o estimates to show the 
sensitivity of the core response to tlncertainties in eg. 
clad temperature and differential pt·Pssure. 



7. Tr~nsicnt Dchnviour of rucl Rods: Influcncr of Prior 
op--;:~raling Condi-tions and Transient Fuel Pin Modelling 
N. Hoppe and J. van Vliet 

The latest developments to the COMETHE performance code 
arc describrd together with bench-marking tests. The 
importance of initial pin condition on LOCA behaviour 
is cmphasised. 

A C0'1ETHE-transient code is presented, which, to reduce 
computation time, used an extracolation procedure from 
step- to-step. 

8. Fine Tuning of a Model for Creec of Zircaloy in Steam 
K. 1-lalen 

In LOCA situation cladding deforms under conditions of 
Dhase change and oxidation by steam. This paper sets out 
recommended e~uations to be used in the a, {a+B) and B 
regions. It repbrts a correction to the equation 
describing creep rate due to superplasticity in the 
mixed phase region and an imcrovement to the expression 
describing {oxide+~ phase) strengthening which t3kes account 
of oxide cracking arising from strain below 800 C. 

9. The Effects of Hot Spots Upon Swelling and Bow of 
Zirkaloy Clad, Modelled by the New Code CANSWEL-2 
T.J. Haste and J.ll. Gittus 

This paper describes a code for predicting the creep 
deformation of a Zircaloy cladding tube, together with 
some experimental validation of its predictions up to a 
temperature of about 780°C. A particular feature of the 
code is its treatment of azimuthal variations of clad 
thickness and/or temperature, which allow modelling of 
the overall strain reducing effects of cross-cin 
variations in tests parameters. A futher feature is 
that it treats the impingement of the center-pin with 
any of 9 neighbouring pins, modelling both pin trapping 
and bulging. 

10. ~r:'_!_~j_s::_l~ He 1 i urn Filii nq_ Pressure Requirements for 
Oulimum PI~R Fuel Uehaviour Under Normal and Transient 
Cc:;ii(Ji tions Estimated Using the flOTROD and MABEL Codes 
J:rr. Gittus and C.F. Bilsby 

M/\flEL-2 is a transi('nt code consisting of heat conduction, 
can deformation {CANSWEL 2) and thermal hydraulic 
morlu]('s ilpplied to 3 x 3 arr,•y of pins, the latter two 
mc>dniPs bPing mutu,•lly int('rnctive through coolant 
channel ronRtriction. This pRorr inputs initial 
conditions from a performance code {!lOTROD) - rating, 
intern,,! qns pressure etc - into M/\8EL which then 
morl0ls nnt· p<>rticular large brcilk transient (blow down 
phJsr only). The rrsults suqqest that start of life 

transient lead to higher clad distensions than EOL, but 
the results are, in absolute terms, very sensitive to 
the heat transfer coefficients used. A reduction in 
initial filling pressure is shown to lead to lower clad 
distension. 

Recommendations 

1. Before experimental tests are performed a prerun of the 
different models should be made in order to help the 
experiments. International round robin preruns with 
different models seem to be very valuable in sorting out 
the merits of the different codes. 

2. There is a continuous need for well characterized 
experimental fuel behaviour data as well as for detailed 
operational conditions. Especially, the interrelations 
between in-pile and out-of-pile experiments must be 
established. Also the role of relocation and fragmentation 
of the pellets in transient and LOCA conditions must 
be clarified. 

3. Not only single tests should be performed but also 
repeated tests in order to establish a "statistical" 
basis for the modelling work. The methods for a 
probabilistic analysis of fuel behaviour in trans1cnt 
and LOCA conditions should be further developPd. 

4. A universally accepted failure criterion for zircaloy 
at high temperatures must be established. This involves 
more research on the ultimate metallurgical processes 
taking place before failure. 



KAVALA YDINVOIMA 

Kukapa meista haluaisi atomipommin kotikaupunkiinsa. Juuri tallaisena 
rajahtavana pommina monet ydinenergian vastustajat pitavat atomi-

voimal:}a. Mutta onko asia nain? 

Maailma tuli Lietoiseksi ydinvoimasta ja sen voimakkuudesta ensimmaisen 

kerran silloin, kun amerikkalaiset pudottivat atomipommin Hirosimaan 

35 vuqtta sitten. Sen jalkeen alettiin kehitella energiaa tuottavia 
atomivoimalaitoksia. Suomessa naita ydinvoimaloita on kahdessa paikassa, 

Loviisassa ja Olkiluodossa, kaksi kummassakin. 

Usein oudot asiat kammottavat ihmisia ja nLln juuri on ydinvoimankin 
laita. Tietysti silla on haittapuolia, mutta esimerkiksi niinkin 

"turvallinen" tapa kuin halkoliimmitys voisi johtaa ennen pitkaa suuriin 
ongelmiin. Jos kaikki Helsingin kokoisen kaupungin talot lammitettai-

siin haloilla, koko kaupunki peittyisi sakeaan savuun. Nykyaan on myos 

tutkittu turpeen polttamisesta syntyvaa savua, ja havaittu sen sisalta-
van muun muassa syopaa aiheuttavia kaasuja. 

Maaperan uusiutumattomat luonnonvarat kuten hiili ja oljy eivat riita 
loputtomiin. On oltava joku muu ratkaisu. Aurinkoenergia olisi hyva 

ajatus, mutta se ei oikein sovellu 11kylmaan" Suomeen. Taalla ei ole 

tarpeeksi aurinkoista. 

Ydinvoima on huolellisesti kaytettyna hyva asia. Usein talouskilpailu 

onkin sen pahin vastustaja. Kun yritetaan pienentaa kustannuksia, 

aletaan tinkia turvallisuudesta. Nain luultavasti kavi Harrisburgin 

tapauksessakin. Onnettomuuden tapahduttua joku tietamaton raukka 
sanoi: "Mita hyotya on edes rakentaa atomivoimaloita. Meilla ainakin 

sahk6 tulee pistorasiasta.'' Toisena haittana on radioaktiivisen jatteen 

pitkaaikaissailytys. Sita tulee kylla niin vahan, etta ainakaan viela 

ei sen kohdalla ole suuria ongelmia. 

Atomivoimaa kaytetaan myos laaketieteellisiin tarkoituksiin. Sadehoidon 
avulla voidaan tuhota syopasoluja. Ydinenergiaa voidaan siis kayttaa 

sotilaallisiin tarkoituksiin, mutta myos ihmiskunnan hyodyksi. 

Hanna Kuusi (ika 14 v.) 

(Normaali ei valmisteltu kouluaine oppilaille 
annetusta otsikosta peruskoulun 9. luokalla) 




