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MAATLMAN  ENERGIAKONFERENSSIN ~ SANOMA:  TARVITSEMME  YDINENERGIAA

Syyskuussa tdnd vuonna pidettiin Minchenissd joka kolmas vuosi uusiu-
tuva Maailman Energiakonferenssi (W.E.C.). Kokous voidaan luonnehtia
varsin huomattavaksi énergiatilanteen katselmukseksi.  Paitsi noin 80
jdsenmaan kansallisia raportteJa kdsiteltiin niitd selvitystuloksia,
mitd W.E.C.-organisaation noin 10 ad-hoc komiteaa ldhes 300 asiantun-
tijan voimalla oli aikaansaanut viimeisten kolmen vuoden aikana.

Keskeisend teemana oli maailman energiatase ja sen kehittyminen vuo-
teen 2020 mennessd, eli kuinka energian tarve ja tuotanto voidaan saa-
da tasapainoon. T#ssd probleemassa tulee ndet tuotannon aikatekiji
huomattavana "pullonkaulana' eteen kuten samoin infrastruktuurin luo-
misen ja markkinoiden sopeutumisen hitaus, ympdristdsuojelun vaatlmuk—'
set, taloudelliset ja polllttlset esteet ym. '

Varsin térkeéftoteamus on kehltysmalden energiantarpeen odotettavissa
_oleva valtava kasvu, johtuen osittain suuresta videstdnkasvusta niilld
alueilla ja osittain kehitysmaiden oikeutetuista pyrkimyksistd korkeam-
paan elintasoon. Yksityiskohtaisen analyys1n tulokset voidaan tiivistdd

seuraavasti: 1976 . ’ ,.’2020 | ’
|Asukas- Energia @ Energian| Asukas- Energia Energian
Tuku per capita tarve luku per capita tarve
: mrd toe mrd.toe | mrd toe - mrd.toe
Teollisuusmaat 1.1 4.4 50  lius 64 9.6
'Kehitysmaat 130 06 7 6.8 1.5 10.4
'Koko maallma 1fﬁ . - 6. ég,

. o

Kehltysmalden tarve on 1l4hinni tyydytettava oljylla, joka vaatii vahalsta

‘ Jakeluorganlsaat1ota ja on helppo kayttaa Kuitenkin maailman 861jyvarat
ovat rajalliset ja 8ljyn tuottajamaat eivdt voi eivdtkd aio lisdtd tuotan-
toaan, joka nykyisestd 3,5 mrd.ton/v voi nousta vield 4 mrd:iin ldhivuo-.
sina, jonka jdlkeen se vahenee. Maakaasu seuraa samaa kehltysta vain

20 vuotta jdljessd. Nimd tosiasiat jdttdvit huomattavast1 pienenevin 613y~
midrdn teollisuusmaiden kdyttoon, josta v1e1a osa menee olJyspe51f11kk1seen'
kulutukseen (petrokemia ja 111kenne) f

MITEN TAMA YHTALO VOIDAAN RATKAISTA 7

'W.E;C. esitti scenaarion, Jossa ratkaisu 1oytyy “Todetaan, ettd kaksi
energialdhdettd on teknisesti valmiina yhdessi ottamaan tdmdn haasteen, so.
- Kivihiili, niin suuressa mddrin kuin aikatekijit sallivat:
Pulmakysymyksind 80,, CO, ja lentotuhkan haitalliset aineet
- Ydinenergian laajamittaifien kdyttd teollisuusmaissa. Pulmana on yleistn
suhtaUtuminen ja,ydinaineiden kéyton estidminen sotilaallisiin tarkoituksiin

, Ndiden 1lsaksl on t1etenk1n my0s kehltettéva plenemplen 1dhteiden kdyttod,
joilla on paikallista merkitystd (vesi- ja geoterminen energla), uutta tek-
nologiaa (61jysynteesit, 6ljyliuske ja 6ljyhiekka), uusiutuvien ldhteiden
kdyttod kaupalliselle tasolle (aurinko, tuull, blomassa) sekd energian
: saastoteknologiaa.

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

Sven 0. Hultin
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ATOMITEKNIIITQEN SEURAN LAUSUNTO

YDINENERGIALAKITOIMIKUNNAN OSAMIETINTOON I

1

Suomen Atomnteknllllnen Soura esittds pyydettyna
lausuntona kunn101ttaen seuraavaa.

LAUSUNNON TAATTIMISEN TAUSTA

2

~ Vuonna 1966 perustetun Suomen Atomiteknillisen Seuran
tarkoituksena on edistad ydinenergian kaytt6a Suomes-

sa toimimalla alalla toimivien henkildiden yhdyssi-
teend ja vdlittdmdlla alan tietoa ja>enllleen ja ul-
kopuolisille. Seuraan kuuluu tini piivanid runsaat 400
henkiloé eli valtaosa Suomessa ydinenergia- alalla

toimivista asiantuntijoista. Seura on pyrkinyt perus-
temaan lausuntonsa j&sentensd ydintekniikan asiantun-

temukselle ja kokemuk;elle,rllppumatta jasenten taus-

'tayhtElSOlStd.

Lausunnon laatimista varten Seuran johtokunta on pyy-
tanyt koko jédsenkunnalta jédsenkirjeessd kommentteja
mietinndstd, asettanut tydéryhmin, joka laati lausun~'
tochdotuksen, sekd kokouk51osaan kas:te11yt ja

'hyvaksynyt 1ausunnon.

Seura ei ole osalilqtunut lak1LOJm3kunnan tyohon C’kd'

t01m1kunta ole kuuliut Seurad mlhtnntoa va]naste]~'

- lessaan.

YDINLNFIGIAN AS STiMA MAAILMAS SA JA*NYKYTiLA

Energ: N Luottam1nen /dlnenerqjal]a on vaklwnnuttanut
paikkansa ténd piivand erddnd mahdollisuutena vastata
maailmanlaajuisesti yhéa lis acntyvadw en@rglankysyn~

tddn. Lukuisigssa maissa ollaankin kayttdmdssid ja ra-
kentamasad yha lis&ad ydinvoimaa huolimatta siitd, et-
tad toisaalta erdissd maissa os Jttdln puutteelliscen
tiedon valJtyk%een ja tiedon tasoon sekd sosiaalisiin
ja poliittisiin ongelmiin liittyen ydinvoiman kdyt

- tudn on kohdlotunut 1dajaay1n vastuotu ta.g,

Eeile
Vattiantoln

e tuklmuskeikus

Hranilaboratorio



TAm#n vastustuksen ja liikehdinnan ponu syyt ovat
paddasiallisesti olleet muualla kuin puhtaasti ydin-
energian kayton tekniikkaan ja turvallisuuteen ra-
tionaalisesti liittyvissd seikoissa. Joissakin mais-
_sa vastustajat ovat pyrkineet kayttamaan laing8ddan-
nossa olevia valitusmahdollisuuksia ja epdtarkkuuksia
hyvakseen ja onnistuneetkin néin hldastuttamaan ydin=
v01maohjelm1en toteuttamJbLa.

. ‘
TAVOITTb“T YDINENERGIALAINSAADANNOLLL

,Suomon Afomxteknllllnen Seura katsoo, ettd ydinener-
gialainsddddnndn tulece luoda selkedt puitteet ydin-
_energian hyviksikiytolle siten, ettd ydinenergia ase-
tetaan tasavertaiseen asemaan muihin energiamuotoihin
nidhden. Samalla on taattava viranomaisille riitt&va
valvontamahdollisuus, jotta kansalaisten turvallisuus
taataan ja ydlnen@rglan tuottamisesta aihevtuvat ris-
kit pidetdan pieninid vorrdttu1na mulhnn yhteiskunnas-
'sa e511ntyv11n rlskelhln.,

,:Lalnsaadannon,on otettava huomioon ydinenergia-alan
'piirissa Lapahtuva nopea kehitys. Toisaalta lainsaa-
dannossa ei pitaisi ndkyd liian selvdsti erilaisten
miclipiteiden kausivaihteluita. Lain tulisikin olla
luonteeltaan pitkdaikaisecsti kayttokelpoinen ja jous-
tava puitelaki, jota tdydennetddn asetuksilla ja
muilla alemmanasteisilla saannokyllla. Suomalaisen
ydlnenerglalalnSdadannon on sopeuduttava sek&d Suomen
olosuhteisiin ettd Suomen ascmaan ydinenergian kdytdn
kansainvélisessa kenta 8d., ' ' -

Suomen tekemilld kansainvilis 1]1a’:0pimuksilla on
huomattava vaikutus kansalliscenkin toimintaan.
Toisaalta on todettava, ettd Suomen ydinvoima-
laitosohjelma on kansainvdlisesti pieni, vaikkakin
kansallisesti merkittédva, sekd ajallisesti huomatta-
vasti myohemmln Paynnlstynyt kuin ydlnonerglan pio-
neerimaissa. Tutkimus-, kehitys- ja suunnittelutyos-
sd Suomessa el ole alaan suunnattu suuria reoursseja
vaan pyrltty hankklmaan tanne ulkomalsta tietoa ja
taitoa. ,

Erityisesti ydinenergia-alan turvallisuutta leimaa
tietty konservatiivisuus, pyritéén'pitéytyméén tun-
nettuihin ratkaisuihin. Sama oh]e pltalsl ottaa myos
]alnsaadannossa huomioon.

] .
YLEISKOMMENTIT MIETINNOSTA

Toimikunta on Seuran miclestd tehnyt perusteellista
tyGtd ja saanut aikaan seikkaperdisen lakiehdotuksen
perusteluineen. ‘ '
Johdantotekstiin ja perusteluihin on jaanyt, mahdol-
lisesti kiireestd johtuen, epdtdsmallisia sanontoga
ja jopa suoranaisia asiavirheita.
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Voimassa olevaan lakiin verrattuna ehdotus korostaa
ydinensrgian kayton valvontaa. Ydlnenexglan kayton
muut nakdkohdat kuten koulutus ja tutkimus sekd ydin-
_enerqgian kayttodn olennalsestl liittyvat kansainvali-
_set yhteydet, on jatetty tdysin huomiotta. Ni3md n&kd-
kohdat tulisi ottaa mukaan alnakln vastaavassa muo-
dossa kuin nykylsessa laissa.

Korcs Lntldessa ydlnenerglan kayton valvontaa tu11s1

~samclla selvittaa ydinenergialainsadadannon suhde séa-
teilyruojelulainsiadantddn. Tédssa yhteydessd tulisi

Seurzn mielestd huolehtia siitd, ettd myos ydinpolt-
toalrckierron alkupddhdn liittyvdt toiminnat tulisi-
',vat,lmlnsaadannossa aslanmukal estl ka31telly1k51.

 'fEhdo sen rungok51 tommlkunta on luonut uusia kdolt“

teitd ja,maarltelmla, kuten esimerkiksi "ydinenergian
 kaytto", joka poikkeaa arkikielessa kdytetystd tai
'"ydinlaitos”,,joka'ei_ole aikaisemmin tunnettu ja
jolla el ole kansainvalistd vastinetta. Ndéiden kayt-
t8d on puolustettu lakiteknisilld perusteilla. Seuran
kdsityksen mukaan olisi pitdydytt#vd tunnctuissa ka-
sitteissd ja madritelmissd, jotta tahattomat tai jopa
tahalllsetkln vaarlnka51tykset valtettalslln.

eskeis eh kohdan e51tyksesta muodos taa L01m1nnan pi-
tamanon laajasti luvanvaraisena ja lupakaslttelyn
siirtdminen hallinnollisesti y1l6spdin sekd vapaa har-
kinta kxlklsqa lupien myontédmisvaiheissa ja -tasois- |
sa. Scuran mielestd ydine nergialainsdddoksilla ei tu-
lisi cpdta1k01tuksenmukalseqt1 ja keinotekoisesti
_hankaloittaa alan normaalia toimintaa, jota tulisi
s#idell’d Suomessa muilla aloilla voimassaolevan
,yv1ranomalskdytannon mukaisesti hakijan ja alan eri-
',tquVLranomalﬁen vélillid niin, ettd lupa on mydnnet-
tivia, jos hakija tayttdd asetetut vaatimukset. Val-
tioneuvoston tasolla tapahtuvaa harkintaa tulisi
kdyttdsd ainoastaan suurten ydlnvolmalaltoshankkelden
falkuvmaheesga tehtédvén perlaatcpaatok en yhteydessé.

Tommlkunnan ehdotuksessa on myos ydtnenergla asetettu
muita energiamuotoja huonompaan asemaan siini suh-
teessa, ettd vaikka toimintaa rajoitettaisiin tai jo-
pa se kiellettéisiin,luvan'haltijaSta riippumatto-
~mista oYl std, ei korvausta,ilman'muuta,maksettaisi.

~,Seu1a ei plda taLpeGYllsena ooveltaa Suomen kaytan“
 t68n nidhden uutta julkista, OSanoLoltaan Lajolttama~
tonta kuulemistilaisuutta. Tdllaiset publlc .
hearings" =~tilaisuudet eivit Seuran kdsityksen mukaan
edistd tarkoituksenmukaisella tavalla ldhiseutujen
asukkaiden m1e11p1telder egille tuloa mutta antavat
mahdollisuuden julkisuuden vadrinkayttoén ja saatta-
vat johtaa epdasialliseen julkiseen vdittelyyn.
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Edelleen Seura on kiinnittédnyt huomiota ehdotettuihin
yleisiin periaatteisiin, joista tdrkeimmat ovat Suo-

messa uusi kasite "yhteiskunnan kokonaisetu" ja tur-
vallisuustason madritelmd. Seuran mielesta olisi

pitdydyttdavd tunnettuun kéasitteeseen "yleinen etu" ja
yriLettév& pvsyd ns. ALARA- poriaattaesua; jota parem-
min vastaa prof. Vuorisen eridvéssa mlellplteehsaan
esittamid teksti.

,Seura'katSOO myds, ettd lakiehdotuksessa ja’mietin—

nossd on tarpeettoman voimakkaasti korostettu ydin-

aseiden levidmisen estidmistd. Suomen olosuhteissa pi-
tdisi riittdd viittaukset kansainvalisiin soplmuk811n
ja niists a1heutuv11n velv01tte1311n. -

Lak1t01m1kunta ei ole solv1ttanyt, kuinka uudet s#in-

nokset vaikuttavat Suomessa jo kaytdssa tai kayttoon-
otossa olevien reaktorilaitosten lupatilanteeseen.
Seuran mielesta tulisi 3111tymasaannoksllia selvittaa
tilanne siten, ettd uusi lains&adant6 el heikenna
ndiden tonmlnnan ja ydlnjatehuollon edellytykSLa.

'ka1tylskohtalsemmat pykalakohtalset kommentlt Seura

on eunttanyt Jlltteeaga.

SEURAN KANNANOTTO

Edelli eSitoL yyn,viitaten Suomen Atomiteknillinen

Seura katsoo, ettei toimikunnan esittdmd lakiehdotus
- ole riittdvan kypsd ja harkittu annettavaksi eduskun-

nalle. Koska kyseessd on n&din mittava uudistustyd,
pitéisi Seuran mieclestd lakiehdotuksen valmistelua
jatkaa ottaen huomioon mm. edelld esitetyt periaat-

teet ja kommentit oamanankalsthl kun valmlstellaan'

@hdotu ta yd1njatola1ku1.

Sen jdlkeen tulisi vield ndin laaditut lakiehdotukset
yhdessa asetusluonnoksineen saattaa lausuntokier-

rokselle ennen eduskunnalle annettavia lakiesityksid.

Seura on valmis antamaan Pannanottoqa asiasta valmis-

, tc]utyon edlatye qa. 

Yks 1ty1akohta1 ctikOmmentit ydinenergialakitoimikun-
nan osamietintoédn I. Suomen Atomiteknillinen Seura,

muistio 14.7.1980.




olli J. A. Tiajnen ' Helsinki 18.9.1980 , 1
ATS:n nimedma LENS:n . . , '
Steering Committeen jasen

~ ENS:N STEERING COMMITTEEN KOKOUS 13.9.1980 MUNCHENISSA

1 Yleistd Vuonna 1975 peruetettu European Nuclear Society

. , ~ (ENS) on Euroopan eri maiden ydinteknillisten
seurojen yhteiselin. ENS:n tarkoituksena on mm,
edistii ydinenergia-alan kehityst# ja tiedon-
~vaihtoa sekd harjoittaa julkalsut01m1ntaa. ENS:ssd
~on 15 perustajajisentd, joista yksi on Suomen Atomi-
teknillinen Seura (ATS). Steering Committee on
ENS:n hallintoasioita k#sittelevd komitea. Alle-
'k1r301ttanut on ATS n edustaja FNS n Steerlng
'Commltteessa. ' ,

'ENS n Steerlng Commlttee pltl taman vuoden toisen
kokouksensa Miinchenissi lauantaina 13.9.1980,

~ Miincheniin oli my®ds kaavailtu ENS:n yleiskokouk-
sen (General Assembly) pitimistd ENS:n siéntdjen
ja toimintaohjeiden muuttamiseksi sellaisiksi,
_ettd Euroopan ulkopuoliset ydinteknilliset seurat
voisivat osallistua ENS:n toimintaan llltannals-n,,
jiseninid (associate member). Muutoksiin liittyy

~ my8s muutamia kiytdnndn esille tuomia tarkistus-—
jvaatlmuk51a. Muutosehdotusten lopulllnen kaik~-

~ kien jdsenseurojen hyviksyttédvissd oleva muoto
el ennidttinyt kuitenkaan valmiiksi., Ndin sqEnts-
muutosten hyvaksymlnen siirtyy kevislls 1981

 pidettiviin yleiskokoukseen. Vireill# olevan
sdéntbmuutosasian vuoksi mit#&n uus1a ‘henkild-
nlmltyk51a el tehty. ,

2 ENS n Steerlng Commltteen kokous
2 1 Osanottajat ja ka51te11yt as1at

,Munchenln kokouksessa 13 9.1980 oli edustajia
ldhes kaikista ENS:n jésenseuramaista. Poissa
_olivat ruotsalaisen ja kreikkalaisen seuran
 edustajat. Kokouksessa oli palkalla myds ENS:n
:mulden, Steering. Committeelle asioita valmistele-
vien, komiteoiden puheenjohtajia esittelemissi
~ komiteoidensa saavutuksia. Lisdksi kokoukseen
,osalllstulvat ENS n tlllntarkastajat

Kisiteltivind asioina olivat es1tysllstan hyvak-
_syminen, edellisen Berliiniss# 25.3.1980 pidetyn

, Stcerlng Committeen kokouksen pdytikirjan hyvaksy—
minen, ENS:n puheenjohtajan italialaisen prof.
Carlo Salvettin katsaus ENS:n toimintatilantee-
seen, ENS:n uuden,Bernin toimiston tehtivit,

ENS:n sddntSjen ja toimintaohjeiden muuttaminen,
Eurooppaparlamenttia varten tarkoitettu informaatio-
toimisto Strassburglssa, ENS:n komiteoiden puheen-—
johtajien raportit ja komiteoiden tehtivit, uudet

b
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ENS:n tukemat ydintcknilliset kokoukset, maailman
ydinteknillisten seurojen yhteistyd (mahdolllsestl
uuden yhteistydjdrjestdn International Union of
Nuclear Societies, ITUNS puitteissa) ja muut asiat.

2.2 Edelllsen kokoukben poytaklrja ja uudet ENS: n jédsenet

- Edellisen kokouksen poytdklrjan tarkastamlsen
yvhteydess# otettiin esille Jugoslavian ydin-
teknillisen seuran (ETAN:in jaosto) jésenhake-

- mus ENS:1lle. Hakemuksensa tueksi Jugoslavian
ydinteknillinen seura oli liittényt kddnndksen
s8dnndistddn. Allekirjoittanut puolsi jdsenyyttd
ja esitti samalla, ett# nykyistid voimakkaammin
pyrittdisiin saamaan my®s Euroopan sosialistisia
‘maita mukaan ENS:n toimintaan. P&&tettiin, etti
jugoslavialainen seura hyviksytiin jéseneksi,
mik&dli kukaan Steering Committeen-jédsenistd ei
lshitulevaisuudessa esitd vastustavaa kantaa

- tutustuttuaan sddntdihin perusteellisesti.
Sosialististen maiden liittymisen kohdalla
esitettiin huolta siits, ettd ydinteknilliset
seurat saattavat olla valtion halllnnon alai-
sia. ,

Jisenasioiden kohdalla tOdettlln, ettd Euroopassa

on suuntauksena maiden omien ydlnteknllllsten

spurOJen perustaminen. Téten tietyissi maissa
 toimivien American Nuclear Societyn (ANS) jaos-

tojen merkitys pienenee. Tdmd on ENS:n kannalta

toivottava suuntaus. Esimerkkini suuntauksesta

on kansallisen seuran perustamlnen askettaln
,Itavaltaan.

'3”[ 2 3 ENS n puhcenjohtajan raportti ja siantomuutos asia

En31mmalsena asiana puheenjohtajan raportissa
kdsiteltiin ENS:n toimistotehtdvien antamista
Berniss# sijaitsevalle General Accounting
Company Ltd:1le (ATAG). ATAG:n toimintoihin,
joita k#siteltiin my®s omana kohtanaan, kuulu-
vat maksuliikenteen hoito, kirjeenvaihdon hoito
ja talouden seuranta. ENS:n puheenjohtaja avusta-
jineen hoitaa suoraan Roomassa puheenjohtajalle
kuuluvat asiat. Rahoitustilanne todettiin tyydyt-
t4vidksi, vaikka neljilli jdsenseuralla oli maksa-
mattomia jésenmaksuja. Kaksi tapausta selvinnee
silld, ettd ENS ldhettd#d muodoltaan pyydetyn
Jdgenmaksulaskun Kaksi muuta maksamattomuus=
tapausta johtunevat seurojen taloudellisista
vaikeuksista. Suomen ATS:n jisenmaksujen maksa-
misen moitteettomuus todettiin positiivisena.
Sen sijaan pahoiteltiin sitd, ettei Suomesta
ole ENS:n kannatusjdseni&. vm. seikka johtuu
ATS:n piddttyvéstd kannasta ENS:n kannatus-
jasenkysymyksen eteenpalnv1emlsesta Suomessa.




ENS:n siéntd- ja toimintaohjemuutoksien lopul-
~ linen muoto on léhes valmis. Suunnittelukomitean
tekemid muutosehdotuksia olivat etukiteen kommen-
toineet saksalainen yhdistys KTG, englantllalset
yhdistykset BNES ja I Nuc E, 1ta11a1a1nen SNI ja
ATS. Muutosehdotus on periaatteessa kaikkien mie-
lestd paikallaan. Kommenteissa toivotaan l4hinni
kieliasullisia korjauksia. Ennen kokousta alle-
kirjoittanut keskusteli mm. ENS:n suunnittelu-
_komitean puheenjohtaja Dr. G. Brownin kanssa.
Keskustelussa tuli esille, ettd on hyvd sidén-
tdihin kirjoittaa periaate, ettd varsinaiset
_jdsenet voivat olla vain eurooppalaisia ja
euroopan ulkopuoliset'vain.liiténnéisjéseniﬁ.

2.4 ENS:n komiteoiden puheenjohtajlen raportit ja nllhln liitty-
vat a51at o , ,

- Raha-asioiden komitean (Finance Committee)
puheenvuorossa toivottiin kannatuSJasenten
_hankkimismenettelyjen selkeyttémistd niin,
,etta kannatusgasenla tulisi kaikista maista,
joissa on ENS:n jisenseuroja. Allekirjoittanut
kertoi ATS:n aikaisemminkin esittidm8n kannan,
~ettd yrityksiltd haettava tuki koottaisiin
jasenseurOJen vdlitykselld. N4in viltyttai-
siin ristiriidoilta, jotka syntyv&t kun jonkin
jyrltyksen tukea toivotaan erikseen kansalli-
selle ja eurooppalalselle seuralle., Allekir-

~ joittaneen mielestd ENS:n kannatusjisenkysy-
mykseen tdytyy edelleen Suomessa suhtautua
varovasti, jottei kavenneta ATS:n tulokselli-
siksi 0301ttautune1ta t01m1ntamahdolllsuuk31a.

Informaatlokomltea (Informatlon Commlttee)
suunnittelee ENS:n kannaottojen julkaisemista
__ajankohtaisista asioista. Seuraava kannanotto
koskenee ydinjédtteiden mereen upotusta. Kannan-
otot julkaistaan Steering Committeen jisenten
ne hyvéksyttyd. Allek1r301ttanut kertoi infor-
maatiokomitean puheenjohtajalle tri B. Pellaudille
 ATS:n informaatiokirjasen julkalsemlsesta ja an=
toi hinelle kappaleet "Energiahuolto ja ydin-
energia"- ja "Fnerglforsorjnlng och karnenergl
klrjasta.

Informadtlokomitean ja julkaisukomitean {(Publication
Committee) vhteiseni asiana kdsiteltiin uudentyyppi-
sen ENS-tiedotteen julkaisemista. Lisdksi keskus-
teltiin American Nuclear Societyn ja ENS:n yhtei-
sestd Nuclear Technology -lechdestd. Lehdelle toivo-
taan ligsda klrjastotllauk81a sekéd kirjoittajia ENS:n
pllrlutd.

' Ohjclmat01m1kunta suunnlttelee uusia kokouksia sekd
Eurooppaan ettd Yhdysvaltoihin. Ensi vaiheessa
Eurooppaan tulisivat kokoukset, jotka k&sittele-
vit kayttohenkllokunnan koulutuksen merkltyata



turvallisuudelle sekd turvallisuutta ja reaktori-
automaatiota. Ensimmiiinen kokous pi#tettiin antaa
Espanjalle kevddksi 1982 ja jdlkimmdinen Iso-Britan-
niaan. Lisdksi pid&dtettiin ENS:n tuesta American
Nuclear Societyn syksylld 1981 New Yorkissa jar-
jestdmdlle riskikonferenssille. Muiden 1&hinng

polttoainekiertoa koskevien kokousten kohdalla

oltiin varovaisia, ettei vaaranneta kevddlla 1983
Brightonissa jirjestettdvdd suurta ENC 83-konfe-
renssia. Tamdn konferenssin jirjestéminen alkaa
piakkoin jarjestelykomiteoideh nimedmiselld. '

2.5 Ylelsmaallmalllnen ydlnteknllllsten seurogen yhtelstyof:7'

3 Muuta

ENS:n Steering Committeen jasenllle es1tett11n jo
ennen Miinchenin kokousta luonnos maailman ydin-
teknillisten seurojen yhteiselimeksi (International
Union of Nuclear Societies, IUNS). Asiaa on viety
eteenpdin l8hinnd yhdysvaltalaisten toimesta. Ylei=-
set kannanotot asiasta olivat Steering Committeen
kokouksessa varauksellisia. IUNS:sta ldhetetddin
pian ENS:n seurcille lis&materiaalia, johon pyy-
detddn kansallisten seurojen kommentteja. Alle-

‘kirjoittaneen k#sityksen mukaan, jos tdllainen

ylelsmaallmalllnen elin perustetaan, on vaaditta-
va, ettd sen hallinnossa ovat edustettuina itse
kansalliset seurat. Jos kansalliset seurat ovat
edustettuina maanosa-alueellisten yhtelsellnten
kautta, tulevat vaikutusmahdollisuudet liian pie-
niksi. Jos yleismaailmallinen jarjestb peruste-
taan, tdytyisi ENS:n asema, tehtdvit ja tarpee1~
llsuus harkita uudelleen.

Seuraavaa ENS: n Steerlng Committeen kokousta

'557kaava111aan Firenzeen 8.5.1981. Samana palvana
pidettdisiin myds yleiskokous (General Assembly)

Steering Committeen kokouksen jdlkeen allekirjoit-
tanut keskusteli Espanjan ydinteknillisen seuran.
(Sociedad Nuclear Espanola) edustajan Miguel
Barandiaran Alcortan kanssa ATS:n mahdollisuuk-
sista tutustua Espanjan ydinenergiateollisuuteen
syksylld 1981, Mahdollisuudet ndyttdvat hyvilts,
joten sovittiin menettelyistd, joilla tutustumis-
matka-ajatusta voidaan vieds eteenpaln. Vuotuiset
tutustumismatkat ulkomaiden energia- ja ydinenergia-
alan kohteisiin ovat kuuluneet ATS:n t01m1ntaan.

Vo4 T
/s //71 //2?147)/1::,,7

011li J. A. Tiainen
Dosentti, tekniikan tohtori

ATS:n kansalnvallsten asioiden 51hteer1
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Dacomiigaicning of the Nuclear Ship OTTU EABEN

After more than ten and a half years guctessful operaticn, the nuclear ship orro FAHH will be dismantléd. The ship
and ity nucloar steam genorator were built by the shipvard "Kieler Howaldswerke AG" and the companies THTERATCH and
Deutgcho Babcock and WilcoX; in the yearsy 1962~1960, in cooperaticn with the GRS3<Research Cantre Gaestaacht. Since
sthen 4t has been Used ag an ore carrigr, mainly for the transport of iron ores, phosphdates and coal. EIxctensive
tesearch work has been performed on board ship to gain expevience with its self-pressurised reactor (POR), first of
~dte-Xind, . e G : :

S Rirty three different ports have Dbeen visited in twenty two countries even though a general international
agresement on port licensing haa not yet been reached. Thae decision for not installing a third core 'was tasken
‘because most o the exparience needed to build a larger prototype nuclear ship had been dzeady obtained. 1% is
“the first tize for a nuclear ship such as the OTT0 EAEN to bu complately dismantlad, and a major test progrorme for
‘functional testa and materials research on the main reactor componants a.ftar a long period of operatwn Can- be
. puformd after d:.smantl:.nq. o ,

Prof D Bunemanm GK.SS
" Egers Note Tho \:nter of this editor.ml i modest about the part played by the team of reactor physicists he leads
3% Ceesthachi in the design and analysis of the OTTO HAER. Hex 1ay1nq Jup meang that until the Japanese ship is

Fully camsivsidned, there are no ¢ivilian nuclezr ships now operating other than the USSR icebreakers. Both the OTTO
EASN ‘and her eponymous pnysicist will be temembered for the distinquished work they did in the nuclear field,

THE SWEDISH REVERENDUR
A Cmvmcmq V:c!ay for (he 12 Peuctor Programmes 58,13 versus 38 6%
The receni uWBdwﬂ re!am dum follow-d the ‘erippling ¢t the Swemsh nucloar induatry, cost the coumry Some $G2 due la the hro yeerrs deley in cormissioning 647

omucivar plents and tequited in & far from. oplimal energy policy with dmgmq inlarnational _consequences, The industrisl dispiles thal look plzce shortly atter the
xiclear retorandum ira wvidence hat Swodm needs to think leng and caroruuy ebout hw itis mun(em ita enviable standard of Iving,

T‘xe trw]tn of He Haforen duﬁ;.

ht a votzng attendance of 74. su (Wthh can ba comnared with the 90.7% huxnout for the gensral election last fally,
18,7% voted for Alternative 1 (the Congervative backed most pronuclear alternativg), 39.3% voted for Alternative 2
(tHe 12 reactor programme of the Social Democrats and Liberals), 38.6% voited for Alternative 3 (put forward by the
Cantre Party and Communisty and was essentially NO to nuclear powsr) and 3,3% voted blank in protest at the
Referendum, Alternatives 1 and 2 thercfore represented the YES to nuclear power with Alternative 2 ¢oming out as
the winner. This alternative stressed the point that the 12 current reactors will be phased out when they have
©goyved their ugeful lives of VS yearsg. It gtremses also tho need to socializa major power mnstallatlons (adthough,
Of the etzstinq nuclaar plants, only Osi araham haa 2 privata shate majority).

1t was particularly. inte:estmq to note that 67% voted pronuclaar at oskaxsham :Ltself and over 70% around auasbac\:.
the plant the opposition wants to close first because of its nearness to to Malmo, Lund and Copeshagen, fThe
Referendun showad generally that 1a.rqe cities ware more pos;t:.ve o nuclear power (and therefore to nuclear district
; heaﬁmg)’

The party leaders and caipalgn managers ware intexviewed riqht aﬁ:er the results ware availshble late on Hazch 234
The intsrview disclomed that Falldin will remain Prime Minister with his government committed to thae 12 reactor
'prograrrm\e and that all party leaders exceapt Bohman (Conservativa) straggad the:.x dotarmination to pha.sa—-out nuclear
povezr vithin twaenty five years.

Reino EXholm hsi provided us with thig briat surmimery of Ihe Swadish Refersndum, A reqular correspondent for the Newsistter, Mr Ekhoim is a pest president of
e Local Socnm o the JNS i Contral Europv (mommr of ‘the éHS) and Technicsl coordmalof of 'the CECO-NEA coordinated Gua Cooled Frsl Resctor projéct
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INTZﬁRATIONAL NMUCLEAR ISSUES = THE NEXT TEH YEARS
by M. Achille Teérrari

Y will go straight to my subjoct. The content inay seem restrictive, being limited teo Prance's nucledr situation, but
the steady davelopmant of nuclear enerygy in France while tne rest of ‘the industrial vorld is still under doubt and
hepitancy, is in itgelf an Intornatxoﬁal Nuclaar issue,

I shall firast reczll that Prance pogses very limited Lndxgenous foanil energy resources. ~These amount to a few years

“of consumption only, less ‘than five. French people have been, for lonq, awaxe of th;s s;tuation if wa except the ten
yeaxs of oil euphoria.

"But the 1973 shock reminded us of the fragility of the oil source; we became awarxe that no law of nature states that
63l ‘has Lo be cheao and inexhaustible, contrary to the illusions that spread out in the '80s.

*he oil crisis gave rise to an acceleration of ‘our nuclear programmme. The VI th quinquennial plan (wh:ch coverad the
period 1971-1978) had decided to build § GWe.

In 1973 five plants of Y00 HMWe were being constructed, and an increase of the programme was planned. At the baginning
of 1974 the Mcasmar Plan (named after the then Prime Hinister) was launched) it involved the decision to commit for
constxucticn 13 nuclear units dur;ng the two years 1974 and 1975, and ptated an indicative goal of 50-55 GWe for 1985,

One should confesa that at the same time the antinuclear contest, more than shy until then, began o raise its veice,

but it naever reached the polxtical level. Yndeed in 1975, ‘during the debate in Parliament, there was no voice raisad
against the nuclear option and gince that time 3 of the 4 main political groups have supported the nuclear progrimme,
whereas the fourth group decided, after a lot of wavering, fo: a middle pos;tion. And the nuclear issue was never raised
during the 1978 electoral campaign.
" 'we have today 15 nuclear units operating and 3 in starting stage (6 older units + the Phenix FBR prototype + 9 PWR of
900 ¥We)represcnting a total of 11 GWe, Nuclear power providad in 1979 16% of electric c¢nergy and 4.5% of total energy
needs; 32 units are p'esently being humlt, 22 MWa PWR of 900 MiWe, 9 PWR of 1300 MWe and last but not least, the 1200 Mwe
fast breeder supnrphenmx (the owner of which ig a multinatzonal corpoxation, NExSA) These un;ts xepxesent 32 Gwe whzch
will begin industrial service from 1880 to 1986,

Thus, in 1586, Franca's Nucleax Powsr should amount to 43 GWe and to about 60~65 GW in 1990, p*ov;d;ng then some 30%
of our energy needs,

On what bagis did this continuity rely? 'In three po;nts:

(a) our acute energy dependency, more especially as regards oil (105 from 193 Mt oil equivalent, most
of which = 75% = in imported from the Middle East).

(1) strength of our nuclear situation: technical knowledge and 1nduatria1 infrastructurae. ;

(¢) f£izm belief that the era of cheap and abundant oil was ended (and that the zalaef perzod whzcn
followed 1973 was only trangitory).

The above arguments are still quite valid =~ the second o;l shock will result in s:qnifacant ‘pregsures on our balance
¢f payrants.  the oil bill wnich was 15 GF in 1973 increased to 55 GF between 1974 and 1978, it amounted to 75 GF in. 1979
anﬁ will exceed 110 GF in 18580,  This is about 5% of ouxr GhP.,

© Moreover the nuclear choive is firmly founded on' oconom;cz. Present time evaluatxon of proaspective costs of electric
envrgy in 1990 gave, paxy kWhr: nuclear 13.5 CF, ccal 25 ¢F and oil 36 cP.

e be logical and efficient; & nuclear policy must cover the whole fuel cycle. This is exactly what hazs been achieved
“in Prances witht

. «an active uran:um exploration policy.

- gonstrudtion of an iscotépe separation nlant, in order to ‘put an
eénd to the imonopoly of the two Super Powers.

: ~ preparing the back end of the fuel cycla.
T emp\as;sa two points which are more particularly related to the Lnteznational ccntexts the queatlon of  uraniwg
'anpplias and tha quqatian of the bacx end of the fuel cycle.

 ‘There are tliree ways to look at the uranium problem:
(&) Resarves versus cumulative consumption :
(b) mnnual production versus projected annual needs
{¢) Tho geopolitical situation
1n my opinicn, all three point to the same conclus‘on: DNCERTAINT?

The uwituavion 18 not tragically worrying but neither can we be ccmplacent. One cannot feel secure about long ta:m
suppldes,  Lefore dvawing the logical conclusxcn from this statement, I would like to say 4 few words about the back end
of the oycle.

Our vidw in Prance is that the 1ndefznite (or finaly storage of PWR eradiated fuel as it stands is 8 aifficult meteer
and its Feasibility is not demonstrated. On the other hand, the separation of fission products and their vitrifaction
aXlow interin storage, possibly f£inal storage, under easier conditions.  Additional ‘advantages are: it allows becter use
&f yesourcew since it 18 pongible to use the residual uranium (a reprocessing plant like La Hague eguals & nice mine = more
than 1000 t/yeac)- and, morcover, it swems wise to gseparate plutonium, the half-life of which is considerably longar.

I said the uvnanium supply is characterised by uncertainty. In a sitvation of uncertaanty, common Yenge advises uz to
subscrine €5 an insurance; assurance means developing the BREEDER. in our v;eu, repxocesa;ng 15 requzred for safaty
conﬂi&exahxon and the breoder gives a goud use for plutonium, :

In the £ield of the FAST BREEDER, wa have progressed wlth contlnulty and regularity, and today the problem is no lono
& technical one (foasibility of the réactor is proven and closing the fuel cycle is denonstr atea); it is an economic
problem. Will the breeders be competitive with the presant rsactox types (LWR essentmally)? In order to check this
point; we aye congidering launching a small numer of breaders, a mini seris of avound ¢, and buildlnq a% the same time the
corragponding fuel cycle facilities, = The dossier is presentl 1y under review and the programme should be lavnched before
1885, Such a progromme would allow us to get the benefit of a szgnxfzcaut scale effect and to determine the economic
prospects o the whole syatem,

Ve are daveloping actively the breader but we are not wotk;ng alone.. We pooled our efforts with EUropean partneys; a
cumplete agt of agreewents has been signed with the Federal Rapublic of Germany, and Previously with Iiady while the ¥R
ig dinkead with Belgium and the Netheriands. This get of countries represents & potential market sutflczent to alleow
economical diffusion of & new elnctxzc;ty generating systenm.

in summary, France, lacking fogsil fuel regouxcns, is5 forced to develop Nuclear Lnergy foy economy,; 9qull*bt1um of: tha

,balance of paynients and for gecurity of supplics, NUCLEAR ENERGY shculd account for 30% of our energy supply in 1990,
enabling um Lo dlimit o3l dependency to 55%. g

¥orld supply of uranium is uncertain, S0 we davelop actively tho Brerder. which offers the additional advantioe of
using the Pu produced by the fuel reproceaning which we Feel to be the roxsonsble solution for the back end of the cycda
: But wg are puzzled sounewnat at the paiadox of the prescre giftuavion; e thTeats ¢o our energy. supply are as Presapt
a8 avey (with the exceprion of those prace dncreases (hat have already Takon placal ), the much talked over seiubisins
(co&l. SLLernative eneryy sBoUrcos, even Lonservation) will Lake tims to be irplemented; if they are aschiesved at all. PEats
none the Yess, Nuclear Energy (in most of the Westarn World) fades relucysnoe and is stoppadi - - Surely woe ghould Lie harpy
to have (hig a ¢hance to suppress part of the d;ﬂadvannaga of sour Jadk of nmatural redgources?

We wre ol (s Mo A Ferrsnl, Mankgers 6f Progremmmed i -1he Gommtaauwt & ;./mmm Abomice, 101 s editoriely b sed o Nis xposch prescated {s the recent intae nEtiaf
Energy (Eonswimits A:wocm(/m westinglin Cambrids; Jane 1080, /




Prom the Editor

PUTURES

Tha summer geagon sees little apparent progress, but passes quickly enough with holidays. Perhaps few of us are 0.
Jucky g to bha oniour vacations the whole aummaexy it only seemn that othar people orc away when wa try and make progress
in the peried. Yet on our return in Octokex, the Cctober of a -new decada; what can wé gca of progress this season and what
futiten lie ahead of ua?

Thraee futures spring Lo mindi nuclear powcr,,the European Nuclear Socisty, and this Newsletter. They,axe connacted
not in having equal importance of ‘coursa but because the health of the fizat and asecond dictate in sequenca the health of
the third,

A clrrent picture of the prosenﬁ and projectad ¥olae of nuciear power. taken across the world shows very different
circuzstances in different countries; it is hard to see scenlitle principles at work in such apparently random results. - The
picturs has been well placed in context by the Munich World Enargy Conferenca. It appears that nucleaxr power i3 a
commitment that ia being carried out in the Centrally Planned Econemies with little evidence of questioning or doubts,
though even hore one hotes that more resources are being applied to safety of plant and population, and that it would seen
that the independent Czachogdlovakian effort is being relegated in favour of the USSR PWR.

In the.third world of devaloping <Countried, those with industrial ambitions (¥razil, Argentina, Korea, Libya etc) are
moving forward and ignoring goma of the political attempty to restrain their interest in nuclear power. Evon these
political restraints have been applied equivocally; as in the camea of supply of enriched fuels to India and Iraqg.

The industrialised Westexn World presents a more varied 'patchwork'. Prance would seem to be the only clearly committed
country to develop its nuclear power programme; Germany, like Denmark, Swedan, Austria, The Netherlands, etc, seems to
have second thoughts with difficulties exemplified in obtaining authority to oparate SNR~300 ‘and wagte 'disposgal plants,
The United Kingdom has a more equivocal position; lass vocal and lesg virulent opposition isg largely attridbutable 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 (3s objective one feels as is available in a world of conflicting
pressure groups) shows the clear advantage to the UK of nuelear electricity over coal and oil=fired stations.

Across the Atlantic, 1t i3 noteworthy that in the United States, after the de fscls moratorium post~THMI, gtationg arae now
baing litensed to operate. In:Canada, however, there is a holding back of plans to. further nuclear generation despite
the success of the dedicated persual of the CARDU concept. ' Prom tha same country comes an intereating sidelight on tha
question of public acceptability from Professor Archie Harms, of MacMaster University, writing in a rucent issue of Annuie
of :Nuctesr Energy Ho useg the Thom/Zeeman 'catastrophe' theory, 'a topological argumant, to suggest that where nuclear
opposition has become dominant, the hysteresis effect will require more than just the racovery of lost ground to reinstate
nuclear powey as publically accaptable. There will be a need for 4 larger swing in the pércaived banefits of nucleay
power and. the diminution of nuclear dangers, before regaining sccoptability. = This hysteresis effect means that meroly
‘& return to the state whare nuclear power had prev1ou51y been accepted by the public will be insufficient to bring about:
a switch to acgeptability.

Clearly the heaithy future of the zuropean Rucleax Sociaty dependa on a healthy nuclear power programme, nationally and
internationally. et this is not the only factox governing our Society's future; much elge is within ocuxr own grasp. 1t
ig time, as suggesied by our Plannlng Committes, that we reviewed both our purpose and oux organisation, Are we to remain
& loods federation merely accommodating each others different goals? Do we grow and develop activities in a coordinated
vay, for b coordinated purpose, or will these activities, such as our interest in Nuclear Technology; have an independence
of ‘action ~ once hrought into the worxld, to become their own masters, A significant move to strengthen the financial
organigation of our Society has Seen brought about in the appointmeént of the Swiss accounting f£irm, ATAG, as our formal
Secretariat, details being given elgewhaere in this Newsletter. In the longer texrm, a coordinated Society will need to
~ba ‘served Dby a Secretary-General, . Other initiatives suggested by the Planning Committee, however, have foundarxed on
‘pointa of detail-which geem to have clouded the fundamental issues.

Finally, and no doubt in third priority, the ENS Newsletter itsalf. This i9 currently distributed to the committans of
oluy Oryanisation Members, to our Supporting Members and more recently, to to members of ENS Committees reviewed from ting
to time in succesgive igsues. Certainly the purpose of cementing the ENS Officers and Commitises by a relatively informal
exchange ©f news, views and activities, must help to develop a sense of identity internally, an esprt de corps. But it has
done little, in this limited circulation, to promote the ENS amongst soma 10 000 individuals and nothing in the external
world, :

A3 Rditor, I am bound %o say that the Newslatter is not good énough; it can be made botter zf we have moro coopatatlon
and more inpubt i from el Organisation Yembexrg. I am grateful for the nomination of some half a dozen correspondents but
I -seek a fuller representation and a greatexr input of news and views.

Oty potential ¢irculation o£ .10 000 (similar to that of the Amexrican Nuclear Society Nudew'N¢wa) holdy out possabzlltles
of “interast, Parhapg direct access to this membership would bring forward more volunteers to take part in our
activities, particularly in the technical aphere whare one might say the ENS has not wade ity mark. = Such a circulation
would also attract commarcial advertising to our fifteen or so nuclear powoy countries that might make the enlargad
Newsletter self<financing or even profitablel . Both the Planning Committee and the new Chadrman of Publications, Hr Reino
PXhelm (who hag already given much perscnal gupport to the Newslettar) are lockinq ‘into these proapects now, - Prom tha
Fditorial Chaiz, we ¢an hope their del;berationa are wise and potent; we remain ready o implement changes to the benefit
of & yrowing and effective ENS, ; e

' J D Lewins
September,
1980+

Je rocord with regret the dezth of Dr Willard ® Lidby, 2 3ep 1;50. Wr Likby vas nost
vell “known scieﬁti*lc’lly Torinis exploitation of the information | atiin radiqactive
carhon=14, now a4 vell setablisied method of cnronolorj. Livhyls Tone daurewve siventin
1C67 For Chemistry,y was proper acknowlasds Ofihis work, Listy alse Lirgy of the
United Siates of armerica's Atomic lnsrgy Covmissioners and has plu: notaole part over
develoving nuclear snergy theoushovt the world. :
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NATIONAL 21D INTZRNATIONAL NEWS

The USSR have reported the start up on 6 April of the BN=600 fast reactor at Belorusa, 'This 600 MWe pool tyre sodium
Cooled £ast breecer i3 thought of as the prototype of the 1000 MWe comsercial fast reactors Lo ba introduced in
hussia by the Hinistry of Electricty, Congtruction worik on the: BN-GOC was reported to hnve commenced in 1969.

84ir Denis Rooney has boen appointed Chairman of the I National Nuclear Company. Tha appointment has Leen madae
aftar soma deléy in which the role of the General Llactric Company (who have the prasent mandcement contract for
NPCY wag in doubt whilst decisions were awaited on further Advanced Gas Cooled Reactors and the protypa PWR. It
48 to be hoped that a realistic commitment to the next phace of nuclear Power in the United Kingdow has now been made
and that the much reorganised design and congstruction industry can ba given a lead, It is anticipated that the
- kwo~tier company stquture will now be replaced with a sangle R&D company. : o

Dr Harry rawrosky, Predident of tha Amarican Nuclear Soclety, visxted Europs in May, On 5 May, in Rorme, he chaired
& conference on Three Mile Island. On 15 May, at the Royal Naval College, Gresnwich, ha gave a public lacture on
'mree Mile Px‘ss.landt : : e : o ' :

In an ar*chncenent from tha Ttallan Committee for Nuclear Energy (CHEN), the saisinic gafety of the propossd Montalto
di Castro nucleax vower plaat (now undaxr constructzcn) was confizmed. The constzuction plans hava now been :efar’ed
to the Reglonal Adnu.n:.strative Tribunal,

The Guidelines for the Fourth CNLN Five-Year Plan have baen approved in Italy.

Announcements ware made in April that confirmed the decigion to commenca construction of twe Advanced Gas Cooled
Reactors, one in Scotland at Tornesa and the other at the Heysham site, in Endland. Tha central Electricity
Ganayating goard hza also izsusd a Jetter of intont to the Nuclesr Fower Company to design and construct the
prototype PURL. A site has not heen confizmgd but ig likely to be at Sizawe*l, beside the exdsting Magnox roactor,
on the uuffolk coant of ngland.

The Pxench Lommisszon of enquizry c¢onsidering the location of nuclear pover in Brittany has met and recommended the
use of Plogotff aite, Cap de Raz at tha tip of Erittany. There has been a cartain amcunt of local and national
oppogition but the logic of the case for Brittany to produce some paxt of the electricty she consumes has. w;th
gallzc precxslon. won ths day. The Plogo‘f site should accomodata Some 5200 HWae in all

The cap do Hague reprocessing plant suff@xad a setback in April when a fire in the cuntrol rcom led to a temporary
loss of power supplies including coolant.  This follows a series of small leaks in and around the plant which have
led to some controversy. There was no immediaté danger and temporary pumps were brought to site to deal (if
necassarv) with the incident But it shows that cara in deqxgn and redundancy in essentzal services ave impor*ant in
the pxoccm:mj pilant as in tha reactors theugelves. . :
We cona&atuixka ouy formaz ENS Pregidant, Professor Dr Xatl Beckuzts. on his new appointmene as Vica Pxesiﬂent fer
ﬂsxaarch in Lhe pz ast;gous Siemens ozganlsatxon.

PUBLICATIONS or INTERBST

'colaberg M L, Nucléar Poweri Issuas and Choicea. The author, nember of the xemony comm.ssion. has been appointed
to the Presxdent;al Nuclear Safety Oversight Comm;ssion in the USA.

Thy OBCU are gubl;shzng two new Newslatters on specialist topxcs avazlable from from OECD, 38, boulevard Suchet.
75016 Pa.:::xs. They are "Rad]orwclldoe M/gratlcn in lho Geosphsre” and “Rand O in Uranium Explormcn Tochmquu

“She intnrnutlonal standnxc I"O/DIS 6215 dagerides Tctal Quality Assurance Programs for Nucleax Powaer Plants. The
equivalent national version in the UK is the British Standard BS 5862 which takes into account both the 150 and tha
variouy wpatiers covered by Appendix B of the USA Cods of pPederal Regulatians 10 C¥R 50, the Amexzc«n Naticna¢
standards Ins*ltute (LNSZ) N a5, 2 and tha Internat;onal Atomic Energy Cod& of Practzce.

Tho Kuropean Enerqy AsJociation (EZA) publishas a bullet;n exproseing its generally pro-nuclear viewa. = The
‘Amseéiation seeks further national Pressure-group membership, The Bulletin may be obtiined from the Editor:
BLAnderson, RE.Q. Hestetorvel 14, LK 4000, Roswids, Dentnark

Nero ALV, Sr, A Guidebsok to Nucleaxr &eactoxs, U Cal Presa, 1979 ISBNO“520-~0334822-1. This book has a biag Lo light
water reactors, reflecting both US and international tronds of course. It is valuable as a sourcs of comparative
data on'fully engineered reactors. : e

Cuvran 5. ¢ and Curren J 8, Enorgy end Human Nosds , Scottish Academic Press, Edinbuigh 18998, - The senjox author, until

t&ﬁLﬁ\lY Praingipal of ‘the Universgity of Strathclyde, has provided 2 wall thought out introeduction to comparative
,qnexgy studies.

Richmdson TR, Summary of: Current (79784979) US Totel Cost Projaclions for 1,200 MWe Power Plant, J Insk Nuclear Ergiiiesrs E.l.

Usa of rxrgillaceous Materials for the IJOlatlnn of Rradicactive Waste, (vngl;sh and Pzancn): proceedans oLithe NEA
Workshop, Yaris, September 1979, Nucleir Energy Adoncy/05Cd, :

&



; NATIONAL AND INTlRNATIO“AL NEWS
The Nuclear anrgy Agency of tho OECD have issued their eighth activity report for the period 1979 (avallable from 38
boulevvard Suchet, 75016 Parig). one szgnlficant factt at the ‘end of 1379, there were in the world some 232 working
nuclear power plants with a capacxty of some 119 GWe. !

Hore than 500 geientigts from 36 counfries took part in the 8th International COnference ori Plasma Physics and cantrolled
Nuclear Fusion Research, organised by the IAEA and held in Brussels, 1=-10 July 1980.

Chairman Glyn Enqland of the UK Central Electricity Ganeratznq Board referred favourably to nuclear electxlczty in the UK
recently. The Board's eight Magnox resctors had, by Maxch 2980, maved over 100 million pounds sterling over the comparable
coal fired station costs, Raferring to the Advanced 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
| #ired statiep, Drax, at 1.51 pence, The long awaited Dungeneas B will ba loaded this year and can expect to ba brought

‘online in 1981, the same year for fuel loading in Baxtlepool ‘and Beysham, the last of the original f£ive AGRS. Work on
the next round of Acﬁs is already undexway in the design office and ground will be broken on the Heysham site this year,

The CZGB. how have 230 raactor years experience of power reactors and there is no ev;dence thxoughout this of harm
attr;hutabla to radiation having been cauged to any power station workaer or member of the public. :

The Roard of Governors of the IAEA ‘agreed in June to form a committee concerned with aggurances to member countries of the
supply of nucleaz technology, miaterials and services. This Committee is to study the role of the Aqency 1tsel£ in these
matters and to report, in the first instance by Pebruary 1981,

So you think ycu have enVironmental problems?

When we are so often concerned with the environmental consequences (real or imagined) of nuclear power, it ig some
“relief to find others have problems too. Dr T L-Neff has conducted a survey lnto the environmental conseguences

of adopting photoveltaic production of electricity under a %Ludy sponsored by: the US Denartment of Energy -at ‘the

MIT Energy Laboratory, Cambridge Massachusctts, .

Thyee types of cell are under consideration: silicon wafers in large plates, cadmitn sulphide in flat plates and
galliun arscnide in flat-plate or concentrators, S :

In the manufacrurinq and usea, the latter two of these types have obvious hazards. Cadmiun and arsenic aré highly
toxic and cadmium is & suspecred carcinogen: Fine particles of silicon may cause lung and kidney damage.  There are
evident occupational health risks in the manufacturing s;de. L ; .

?ublic health risks appear from the qallium and the arqenide devices with some small risk arising from gilicon in
manufacturing but not probably in use., Most of these risks are evidently smaller than the comparable risks using
‘coal since coal itself releases much of the same pollutants, An exception is the cadmium which might involve ten
times the codl emission.  Here the unknown affect of cadmium has to be offset against the problems specific to coal
or other fossil fuels. : : . : :

Broader direct environmental chects have to take into acccunt _the winning of the specialxsed materials, the area
taken up by the cells in operation, ultimate disposal. A central gtation of voltaics would occupy some 20 square
miles of land in its operation; a simi]a: sized coal fired aystem would require (if strip mined) some 12 square
miles over the lifetime operation, Waste disposal for cadmium and arsenic (infinite halflivesl) would require
remote and gealogical secure sites, - o : ' o : [ . . o

The indirect effects including social effects are also of interest, centring perhaps arcund the labour intensive
nature of voltalcs.  The demand for materials is also large. Neff estimates that in the US 4 20-GWe (peak)

. annual installed capacity in itself would reguire about 45% of the current aluminium producticn and 15% of the current
‘steel production.  The indirect econemic cifects of such a demand would be substantial, Furthermore, the energy
investment in voltaics is large with along payback tima, cons;derably largeyr than a coal fired plant.,

Other fascinating insxghts are found in the study. Smokers hava relatively high cadmium levels alreaay and they
will be most at risk in a voltaic society. Should that society béar the cost of protecting the ‘Health of smokers
of the lower costs of non=smokers only? Five fighting ig commonly practiced breaking oven roof areas to localise
the fire and protect the firefidhters; if this roof containg arsenic or cadmium voltaic tells, the technigue may
have to ha banned at codt in life, limb and mmney during zires. ‘Gains in one area are so Often bought at the cost
of transferring the lisbility elsswhere. ' ' o . : Lo :

BRS NEWSLETTLR CORRESFCNDENTS

”M/sh correspondent . Dr Reino Ekholm.  Pelgian corraspondent: ¥r L BIndYer Nelan correspondent DY a8a Phola Fiorentiniy

Einnioh corraspondeni DY HMeiXki Reijonsn UK correrpendant (NucE) Mr Alan Dootson
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NATIONAL AND INTERNADIONAL NEWS

- The IAEA has announced the gigning with Libya of the gafequardd treaty persuant to Axticle I1I of the Non-Proliferation
Tresty., : .

The announcement 19 made in Italy of the formation of Nuchio, a Joint CWEN=AGIP Nuclesxe company For the treatment and
digposal of Low-Intermediate Activity Waste; CNEN hag studied for someg time tho problem of conditioning wastss with a
low-intermediate activity and has acquixed experience of gorvice acthltY with speciel plants a{
industrial collaboration with AGIP 48 seen to lead to an indugtrially viable partnership.

In particulaxr; while waiting for CNEN'S resgaarch and developuant sctions o maks it possxble to find and qualify aites
fox geological confinement, the definitive confinemant of radiocactive wastes, with a:low and intermediate activity, will
be carried out by organlzlng 31nk1ng operatlons at . great depth in the Atlantlc Ocdaan, in the £xdmework of OBCD 9 Nuc¢lear
fnergy Agency. '

Nucleo is to dedicate particular care to satinying the requxremPnts of gmall nuclear oparators,

ﬁassac;a The

CNEN. Constution Propossl.” Tt was announced in July +hat tha rItalian Govexnment wexe to geck a revision of the CHEN
onstltution that would charge the new body also with responsibility for Uanuvo&nwvysaﬂres. F:nanczng foxr the year 1§80
lncludes a sum earmarked for work in these addltlonal areay, : : ;

MEAAnnamcwmmh In: zts 4nnual rnport tha IAEA has made the poxnt that in 1975 gome 120 GW of installed nuclear power,
were pzoduc;ng 8% of tha world's electricity. INFCE projectionsg take this to sowe 300 GW and 16% by 1365, One major
achievement of 1979 at the International lavel was the succesaful conclusion of the Convention on the' Physical Protection

of Nuclear Materisls. Two further states have jeined INIS to collect and disgsewindte worldwide bibliographical data in
the field of nuclear energy. This brlngs the countrles now tak;ng part to 62 thh 13 internntlcnal oxgannsatzons
cbcparating. . : :

in the UK. the Central Electric1ty Generatlng Boaxd announced a programme of inatalling small wind ganerators (around
1MW) in suitable flat areas, ie in eastern England, In his announcemani, Chairman Glyn England reminded his audience
that a previcus proposal to establish such generators in the windiest paxt of Wales, in the 1950s, had been abandoned in
he face of env1ronmental opposition. It remaina to ba sgeen whether the visual 1mpact, the exclusion area (about 400m
yadiug) and the noise will limit the acceptabmllty of the new proposals,

In the United States, the further review of the biological effects of ionizing radiations (BEIRIII) has been released
after some delays and controversy. It affectively revxses the eutimatesy of the effects of low levol x=rays and suggest a
quadratic fit instead of a linear expresasion. “Such a quadratic fit may be taken ag a compromise between the linear

hypothesis with no threshold: and the linear hvovotheais with threshold. v In thesae low arcas, it dguggests that the
gancarous afinsta are losd bY a factor of abouk £en than would be takan £rom a aimple extrapolation of Nigh level effacts.

It remaing to be sgen whether this model u;ll be unreaervedly accepted and whether any chanqea in ICRrY xecommended levels'
will rc.¢ow.f ; ; i : :

The O”CD Rucleax Enerqy Agency, 38 Boulevazd huchet 75016 Pax:s, has published the first of a saries of sutmanry xepovts
of the International Uranium Resources Evaluation Prcject. This fixst covers Portugal. ‘Copies, at no c¢odt, are
avazlable fzom the Agency. : : : . e :

The R National Nucleu« Corporatlon (HNC) saw the new Cha;xman, Mr Den;s Rooney, taka over from vord Aldington, a f*cx
a pzotracted pnrzad in which it geemed gifficult to decids which came first, the new chairman to reorganise tlio company
oxr the new company orjanlsatxon to attract a new chairman. It ida expected that the old two tier arrangement (NNC and the
executzve subsgidiary NPC or the Nuclear Powar Company) will be amalguated into che. In principle, the new company hag
plenty of work: finishing threas AGRs, bu11d1ng the prototyps PWR in England: and developing the Fant Reactor. It remaing
to be geen what t¢m° ‘s¢ale will ba aqreed for thesa developments that are also to lnclude the further tranche of Advanced
Gas Cooled Reactoxs. ; ; :

Books Reve;ved

Hucloar Power and Ila Enﬂronmenial Eftecta, Samuel Glasstone and walter H Joxda.n. Published by the American N:c;ear iocieg,atlzizé
Thzs book iy worthy a detailed zev;ew, which we hope to provide in a later issue. Suffice it to ::y i:a e
again, the doyen of ‘nuclear pedagoglsts, this time in collaboration with Walter Jordan of tha © i; ige e
Laboratory, has ¢ontributed a timely and ‘substantial text. The hook is slanted to tha Light Watexr Ri? ar ;m e
anyway the major international tyre) and tha US methods of licensing and regulation. ‘Even this latter c auv;n; i -
Lo {1luatrata the prnciples of licenying. Many lecturers ‘will be grataful for tha matazial put together in this pag

toxt, The ANS ds also to be congratulated for its lnztaatxva.

OECD. Radlonucfldea M:gnﬂon i 1he seoaphoro. ‘Nawsletter No 3. :

‘The UK Centrsl Electrzcity Generating Boaxd. representzng ona of the largest utilities in the world and in & 3nzque
pos:t«cn +0 compare on a reasonably free market bagia, the relative advantdges of coal, oil, ruglear and other qong‘:tznq
schemes,. have published a small booklet entitled Costa of Producing Eleciricity ;. ¥his is avaai:bla if\ree fxlcm the ﬁgg/l;??na L:: :;

lablae for & financial year
abuy House; 15 Nawgate Street, London EC1A 7AU, Figures arxe avai
iﬁterzgting +$ gsa th;;susta1ned cost advantage of nuclear over both oil and coal fired statlons on a net siffective cost
Lasis that takne not only capltal investment and associated interest, but regeaxch and tralnlng ccsts into dccount.

Criteria Rnlating to the Approval of Consuner Goods Containing Radioactive vbstances:'a CGnsultative Docu?an;; z:z
Majesty's Staticnary Office $1.00. Thxs has Dbeen prepared by the National Radlologlcal Protection Board in the 1
K;ngdom as-a regyonﬂe to the European Comm;ssxon proposals for lagxslatxon.’

The Effects on Populatxons of Exposure to tow Lovels of Ionizing Radiations (BEIRIII), Natlonal ncademy of uciences‘
Washinaton DC (from Nov 1980). :

" : ' i AL N RemLasio
’ - cine in Ccmpnrzbiliﬁy’ .uponn*“’ungu)LtJQU Cormugglony
Chticlzar oand z j
et ko iale

LYYy
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for ENS=News

Summafy of the ENS~Programme Committee activities after an ENS~PC
meeting at Berlin, March 24, 1980

- The follow1ng Eds-act1v1t1es were announced by the Programme Committee
at their meeting in Berlln.

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

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

3. ANS/ENS Topical Meeting on "Reactor Safety Aspects of Fue; Behavmour
Idaho August 2 = 6, 1981 ’

It was recommended to perform a topical meeting onm operator training and
plant operation in Europe. With reference to this recommendation the
British soclety "Institute of Nuclear Englneers proposed to perform this
meetxng in Bristol, England 1981, : ' = -

The follow1ng tOplcS were recommended as further ENS act1v1t1es.

1. Nuclear publlc relations

2. Society and risk

3. Comparlson of env1ronmental effects of power generatlon
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 1mp1emeﬁted in order to
check 1£ the meeting fulfxlls all ENS-requirements.

'The Programme Committee Ldentlfled the follow1ng fields for the correspon~
~ ding members of the national societies within the ENS: :

1. Reactor Physics and Fuel Cycle
2. Mathematics and Computation
3. DNuclear Fuel Technology
4. Nuclear Safety and Radlologlcal Plotectlon '
5, Power Systems
6. Components
- 7.  Instrumentation
8. Reactor Operating Experience
9., Material Research and Reactor Chemistry
- 10. Reprocessing and Waste 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 committee agr@ed to this proposal. It is hoped that
‘this new procedure will help to lncrease the cooperation between the member
socletxes.

7
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INTERNATIONAL SEMINAR:  RNMOUNCEMENT

" The Pole of Finite nlement Metheds in Radiation Physicé

Imperi 11 Co;lege, 2“-24 ﬁpr‘l 1580
London, Ergland

Conbachs

Dr & o H oadard, NuclearPowerSection, Mechanical Engineerlng Department, Inperial College of Science and Techno-
iogy, London SW7 2BX, UK. ~

Background

The great eucess 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 Boltzmanan equation for radiation transport in complex geometry are also of interest
tooappiisd matuematiceans, nunerical analysts and medlcal physicxsts.

This Seminar is 1ntendeé 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,ktheir relationship to
Monte Carlo and other methods, and applications to practical problems in reactor physics and shielding. It is
spensored by the Institution of Nuclear Engineers and by the Computational Physics Group Of the Institute of
Physics. ~ ; ;

Aims of Meeting

Solution of yradiation diffusion‘andktransport 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 element method has the potential to proVideka‘determiniStic‘sclution~of~problems with complex geometries
for comparison with the‘statistical Monte Carlo solution. This cross checking of solutions for the problems with
safety impliéations iz a desirable objecbive, Alterndtively coarse mesh finite element solutions of ‘the adjoinf

to a glven problem can be used as a means of accelerating the Monte Carlo solutlon. ~

Hethods of solv11g the Boltzmann equation have to deal with uD to three positlonal coordinates and two directional

coordlnaees for each enexrgy group. The finite element representations proposed elther use. a finite element
structure in S dimensional phase space or 3 dimensional elements in conjunction with series expansion in the

direétional coordinates, which give either continuous or discrete representation of the directional dependence

of the solution. The complexity of the finite element representation leads to problems of storing and solving very
lzrge nunmbers of equatlons, for which some sojutions have been found. Comparative trials with fipite Gifference

meth ade show speed and accuracy fox the finite element method. The remaining problem is to realise this potentizl
for comolex geometries. | L o RJH Goddard, June 1960



SCCIETY NEWS

™e Anerican Nucledar Society has anounced the appeintment of Suzanna Piorina of Genava, Switzerland to help market
ANS ‘and Joint NS/ENS publications in-iurope.

Hre Piorind has vorked with the Amcrican Nuclear Society for several years in prowoting thaix activities in Turope
and niv e contactud - at

American Nuclear Society - Geneva office
80 c. Chemin Des Marais
128% bezie:. Switzerland teleptionei~ (22) 42 50 5%

Pm/ew.v Cario Saiverti Saw annovncwd -thal, Irem 1. dly 1980. the tinancisl lﬂuira of :(he European Nuciear Socisty and s Ioga!'bas(c will be in the heands of the Swise
m:w Reavnting Ciiapany, e, (ATAG), 30071 Barne (Swiltoriand) anpmz 1 AFAG will manage thy formal Secretdrial of the ENS with the foliowing rrincipel sorvices:

AN BN ORI T ove s 3 - 2 £ :

~RCE RE & Swlective srehival store

SRBILIEIN memBership rocords

SIAVOICR BCCCUNTS RN FaC o e pRYMEHA

-koop tinential recerds and sccounts.

7ho tegal ual of the ENS is PO Box 737, 8 rue d'teiie, 1271 Geneve 3. H (s Impodant that sl -ofticisd correapondsnce, not for the Prosident. pwmdly or domi«mlaelly.
la eddressed (o the Eum,.wan Nuciesr Socivty ‘at ‘s new secrelariak+
ENS. PO scx 2613, CH-3007 Berne Switzeriend

The Programme Commitiee mel in Munich under the cirairmanehip of Prof D Bun en' 138 rber, . Propossis for ENS-sp od (or run) ¢ ya on Operator Training
olc were to be consicared (ogeiher wih consideration of Mr Bindler 1or procadures sppropriate lo organice Such meelings.  Ancther proposal consldomd inflizted wilh the XTG
" p6r @ meeling on Envirgnmentsl Axpects of Power Geénsration: (heoredical modeiling and measuring {echniquas.

The ENS Bosrd and the ENS Steering Commiileo were dua ta fmect al8s in Munich, al the timo of the World Ensrgy Confereqce. 18719 Seplember. It heg not,: untortunatly,
beer possible to .wgree tho detailed ‘wgenda for the proposed. exlreordinary General Meding (o receive proposals for the revised Constitulion ‘es prepdred by the Planning
Commitltee.

Tha Planning Commitise ilself ia due lo-meot in london on 29 Sep and will ba (aking into account thy delay in implementing these clunqoé and -turther sugpestiona for - the
: development of -an ENS :Journal trem the present format of e Newsleller, :

We welcoma Mr Rognon, Swiss Society, as his organization's represantative to the Steering Committee: Nevartheless,
this msaus that the previous representative, Mr Peter Tempus, will no longer under the present constitution, be able to
hold tne office of Vice Preaident. = Mr Tempus has, in the words of our President, made an invaluable contribution to the
ENS during his pericd on the Steering Committee and the Board. Fortunately, he is continuing his work for the Sotiety
as Chaigrnun of the Editorial Board of Nuclear Technolcgy and, in thig capacity, we may hope to see him asttend mestings of
both the Board shd the Steerihg Committse, Nevertheless, this is a los# to the Society and is an aexanple of the reasons
‘why the Stearing Comwittee have ‘accepted the advice of the Planning Committee to rovise the ENS Congtitution. :

Tha Boaxd of the ENS will meet on' the afternoon of Friday 12 September, in Munich during the World Energy Conferencs,
in preparation for the IN3 Steering Committee Meeting on the morning of Saturday 13th Septenber. It is expectad that the
eccas;on will provide an opportunity ¢o have useiul discussions with officers of the American Nuclear sccieey en mattars

of mutual 1ntarest that would include jointly owned publicatzons and jozntly sponeorad meetinga. i

~ OPFXCERS - OF 'THE ENS

Piﬁsidane (1979/31): 5¢ Profcaaor Carlo salvetti, CNEN, viale Regina Margherita 125, 100198 Roma, 'Italy: telex I 610183

Immauiata Past President: Prof X H Backurts, Vice Presidents: M C.P. L=Zalesri anu Dr H caxtwrignt. CBE Board Members.
Pr & D Lawing and Sr M Perallo

‘Publiﬂhed for the ENS by I liuc E and printed in the UK. Iletters and material for publicatioh ghould be addressed to:
Editor ENS Newsletterx, Dr J.L.Lawing, Engincering Department, University of Cambridge, Txumpzngton street, Cambrldga caz
APZY Telax: G 91239 DEPERG. tel: (0223) 66466

Twenty five copies are distiibuted free to each organisation member and one copy to each supporting member of ENS of
- record. Furthar copieg may be obtained at coat by these members on enquiry of the Editor or the tnst;tuﬁ1on of Nuclear
: Enqineers.

European Nuclear Society: Book Reviews

The Buropean Nuclear Seeiety, with over 2000 membershlp
in eleven european couniries, vublishes the INS Newsletter
every two months.,  The Newsletier includes g ‘publications
received! Section and carriss occasional full length book
revi ewq ¥

tems for this section are welcome and mey be sent %o
the edltOL, address abova, The European Nuclear Society
deals with the eivil nuelear enginesring program (fission
and fusion) and all its ramificztions in fued cyeles,

health physics und radmatlon safety, non-proliferaticn
polltmas, ete

o ' Cambrldyp
/9 Ceduly 1080




ENS PLANNING COMMITTEE

Edjlor's Note: Lach iasue of the ENS Nawslolter carrics a matrix showing the namos of all committee members. | am giad we should

- publish more  detailed m.or.nat;on on each commitiee in turri and. this 188098 seoc he listing of the Planning Cormmittes, showing

“pot enly names end . countics, but ‘also &ddrogses and lalephana numbers

Will Committee Cha/rmon picase prowde ma with this .

detailed mrormabon for publication in tutura issues.

‘2,]Chaxrm§n:;‘Dr Gordon Brown, OBE,

~ EuS

NS

‘Local

Sections <

in

‘fkﬁufﬁpé;';;

Head of Safety,

. British Nuclear Fuels Ltd.,
- Room 112,

. Rutherford BHouse,

 Risley, ,

 Warrington,; WA3 6AS,
Cheshire

Board Dr. 3. Lewxns, '
~ c/o Engineering Department,
University of Cambridge '
Trumpington Street,
- Combridge o
CB2 1pZ (0223) 66466)
. Vxnck Esq.,
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- Tvo I

- TILANNE OLKILUODOSSA 28.10.1980

Olkiluodon ensimmdinen laitosyksikk® TVO I on
kuluvan vuoden aikana tuottanut sdhkdd 3555493,1 Mwh

(27.10. mennessd). Té&m& vastaa runsaat 12 % koko

maan sahkonkulutuksesta

Lokakuun aikana TVO I-laitoksella chitettiin térke&
virstanpylvds. Laitoksen kokonaistuotanto nousi
arvoon 7 terawattituntia (TWh) eli 7 miljardia
kilowattituntia.

TVO I-laitoksen kdyttSkerroin on tdmdn vuoden aikana

n. 75 %. Lokakuun kdyttbkerroin tdhdn astl on y11

97 prosentln

TVO I-laitoksen ensimmiisen varsinaisen vu081huolto-

seisokin jdlkeen aloitettiin sdhkSntuotanto aika-

taulun mukaisesti 3.7.1980. Seisokissa vaihdetun
polttoaineen "totuttamiseksi" laitokseen, tehoa nos-
tettiin normaalia hitaammin ja tdyteen tehoon pdds-

tiin 20.8.1980. Parin viimeisen tehoprosentin nostoa

rajoitti reaktorln suurl paaklertov1rtaus

Vuosihuollon jdlkeen TVO I:n tuotantokeskeytyk81a

_ovat aiheuttaneet generaattorin roottorille neljén

viikon vdlein tehdyt tarkastukset kullakin kerralla
viikonlopun ajaksi. Muista lyhytaikaisista tuotannon
keskeytyksistd mainittakoon kaksi reaktoripikasulkua
heindkuun lopulla. Ensimmdiselld kerralla laukaisi
korkea huonelimpdtila turpllnllaltoksella laitoksen

verkosta. Syyné oli helteinen sdd ja meriveden kor-

kea 1l&mpotila. Toisella kerralla salaman sytyttdmdn
tullpalon aiheuttama maasulku valtakunnan verkossa
erotti laitoksen verkosta ja verkon jannltevalhtelu—
jen takia seurasi reaktorin plkasulku

Muutoin laitoksen tuotanto On,jatkunut hdiritttd.
Tuotannon tehokkuutta haittasivat loppukesdn aikana
vallinnut meriveden ajankohtaankin ndhden korkea
ldmpdtila, korkeimmillaan 22°9C, vdlitulistimen erig-
tysventtiilin viallinen toiminta ja hOyryn kasvanut
kosteusarvo korkeapaineturpiinilla. Generaattorin
roottorille on tehty loppukesdn aikana kolme tarkas-
tusta. Tarvkastukset ovat olleet kullakin kerralla

'v11konlopun aikana.

THh&n mennessd el TVO I:n generaattorin roottorissa
ole havaittu sellaista, mikd estdisi tuotannon jat-
kamisen. Ruotsissa tdlld hetkelld olevaan roottoriin

. :
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tehdddn samat muutostytt kuin TVO II generaattorin
roottoriin on tehty. Ldhiaikoina TVO I- laltokseen
vaihdetaan tédmd roottori.

TVO I1 ; TVO II'koekéyttéé jatkettiin 16. pné lokakuuta 60 %

- tehotasolta ldhtien. Koekdyttd on ollut keskeytyk=-
sissd laitoksen generaattorin roottorin oltua Ruot-
sissa valmistajan luona erditd muutoksia varten.
Roottori saapui Vésterdsista laitospaikalle suunnitel-
tua aikaisemmin, 30.9.1980. Roottorin runkoa on lyhen-
netty, terdvdt kulmat ja muut epdtasaisuudet pydris-
tetty ja hiottu. Roottorin vdrindtarkkailua on tehos-
tettu. '

Koekayton kolmanteen vaiheeseen kuuluvat voxmalaltok—
sen eri laitteiden yhtelst01m1ntakokellut. Samoin
tutkitaan reaktorinsyddmen ominaisuuksia sekd laitok-
sen s#d#dt8ominaisuuksia. Parhaillaan tehdaan laitok-
sella laakeritarkastuksia ja poistetaan tdhdn mennessa
havalttuja puutteita.

Koekdyt8n loppuvaiheessa tehdd&n kokeet 80 - 100 pro-
sentin tehoilla. My8s t#h&n vaiheeseen liittyy run-
saasti erilaisia t01menp1te1ta mm. kuormanpudotus=
kokeet ja joukko verkkokokeita. :

Uusi keskuskonttori , , o i
TVO:n pddkonttoritoiminnot ovat siirtyneet hoidet-
tavaksi Eurajoelta Olkiluotoon rakennetusta keskus-
konttorista kdsin. Rakennus sijoittuu laitosyksikéi=-
den eteldpuolelle, Olkiluodonveden ‘rannalle.

Kaksikerroksisen rakennuksen kuutiotilavuus on
15100 m3 ja kerrosala 3600 m2,

 Keskuskonttorissa tyBskentelee noin 100 henkil&d.
Teollisuuden Voima Oy:n henkil®kunnan méddrd Olkiluo-

dossa on runsaat 350. Yhtién Kilon konttorlssa
Espoossa on noin 70 henkildd. ,

Juha Kilpi
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SATEILYTURVALLISUUSLAITOKSEN RAPORTTI SUOMEN YDINVOIMALAITOSTEN KAYTOSTA HUHTI-
'¢KESAKUUSSA 1980

Yk51tylskohtalslnta julkista tietoa Suomen ydlnv01ma1a1tosten kdytostd sisdltd-
’,nevat satellyturvall1suusla1t0ksen neljdnnesvuosiraportit. Raportti toimitetaan
mu. STT:lle. Koska raportit valmistellaan hyvin huolelllsestl,n11den ilmestymis-

*[‘v11ve on melko pitkd. Nyt referoitava v. 1980 toisen neljanneksen raportti tuli

jakeluun syys—lokakuun valhteessa. Tulevalsuudessa viive uskotaan saatavan 1yhy—
emmak31.

_ Neljénnesvuosiraporteissa pyritdin antamaan yleiskuvaus Suomen ydinvoimalaitosten
'kaytosté ja erikoisesti reaktoriturvallisuuteen 111ttyv13ta tapahtumista kunkin
tarkastelu;akson aikana. Raportelssa kdsitellddn tarkemmin niit# tapahtumia,

Jo1ta valvontav1ranoma1nen, sate11yturva111suusla1tos, pltaa turvallisuuden kannal-
ta merk1ttav1na. ' , :

~ Tdmin lisdksi raporteissa on selvitetty erikseen reaktorien pikasulut, seisokit
‘ja tehonalennukset. Merkinndt ko. tapahtumlsta 1oytyvat mySs liitteind olevista
‘reaktorxen tehodlagrammelsta.

kRapOrtteihin on'siséllytetty myés maininnat tdrkeimmist# korjauksista ja muutok-
sista sekd yhteenvedot kidytettdvyydestd ja tehonkehityksesti. -

 Ohessa julkaistaan v. 1980 toisen neljinneksen raportin sisillysluettelo, yhteen~
veto sekd ndytteitd kdyttdtiedon taulukoista ja tehodiagrammeista. '

81 SALLY.auU“T' °E uO
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YLEISTA

YdinvoimaléitoSteh tuottaman'séhkén nmédrd oli vﬁoden alku-
' puoliskolla 3311 GWh eli noin 14 3 edelllsvuoden vastaavaa

arvoa suuremp1 ja vastasi noin 17 % Suomen koko sahkonkulu-
 tuksesta. Ydinvoimalaltosten tuottaman sahkonypsuus kKulu-
 tuksesta oli suurimmillaan huhtlkuussa, jdlioin se oli

noin 23 $ kokonaiskulutuksesta. '

Suomen ydlnv01ma1a1tosten sahkontuotanto keskeytyl kokonaan
toukokuun puollvalissa kun Loviisa 1 ja TvVO I laitokset
Dysaytettiin polttoaineen valhtolatausta ja vu051huoltoa var-
ten. TVO I laitos kéynnlstettlln uudelleen kesd~heindkuun
valhteessa, mutta Loviisa 1 laltoksella seisokki jatkuu suun-
niteltua kahta kuukautta pidempaan reaktorlpalneastlan
,haurastumlsomlnalsuuksia koskev1en 3atkoselv1tysten ja hoy="
rystimesséa esille tullelden V1k03en johdosta. TVO II laitok-
sen ydintekninen koekdyttd oli keskeytyksissd koko tarkaste-
lujakson ajan generaattoriln tehtavxen korjausten ja muutos-
ten Johdosta valtioneuvosto tekl Lov1lsa 2 laltoksen kayt-
tdd koskevan paatdksen,toukokuussa ja polttoalneen lataus
'suoritettiin toukokuun'jélkipuoliskolla STL:n annettua luvan
latauksen aloxttamiseen. Laltoksen kdynnistys 811rty1 kui-
tenkin myohempaan ajankohtaan hoyrystlmlsta loydettyjen vikojen
Johdosta.

Ydinteknisen turvallisuuden kannalta merkittdv&t tapahtumat
'keskittyiV§t7laitcstenVVuosihuoltojen yhteyteen. Tapahtumat
eivav'mefklttav sti Vahentdneet 1a1tosten turvallisuutta
eivitkd aiheuttaneet vaaraa 1a1tooten henkildkunnalle tai ym-
paristdn asukkaille. Tyésuojelﬁn kanhalta merkittdvd tapaus
oli Loviisa 1 vuosihuollon aikana sattunut rikkihappo-onnetto-
muus, jossa kaksi ty®ntekijss sai palovammoja.'

Af




LOVIISA 1

Loviisa 1 laitosta oli tarkastelujakson aikana lupa kdyttid
nimellisteholla, mutta pitkitetyn_kayttéjaksoh eli ns. |
strech-out-ajon johdosta reaktorin teho laski noin 95 %:sta

75 %: iln ennenkuln kolmas polttoalneen vazhtolataus ja vu051huob
to a101tettlin 10.5. 1980. Muita selsokkeja tai huomattav;a
tehonalennuksia ei tarkastelujakson alkana ollut. Sahkon—,ﬁ
tuotannon kayttbkerroin oli vuoden alkupuollskon osalta 0,68.

, Henklldstbn saama kollekt11V1nen satellyannos tarkastelujak-

son alkana oli mittaustulosten mukaan n01n 75 manrem alheutuen

suurlmmaksi osaksi vu031huollosta.

Vudden“l980yvuosihu0110n'yhteydeSsé suoritettiih suunnitel-'
mien mukalsesti reaktorlpalneastlan s;sapuollnen tarkastus.
Tdmin vuok51 pOLStettiin polttoalne ja 51saosat reaktorlsta.
Pinnoitteen pybrrevirtatarkastuk51ssa todettlin muutamla v1r-
heita NEistd kolme suurlnta olivat sellalsla, etta ne pois-

,tettiin hiomalla.

Seisokin aikana esiintulleita mefkittéVi& YdintekniSeen turé

'valllsuuteen liittyvia a5101ta olivat hoyrystlmlen varovent~
 tl1l1en toimlntaviat Porkeapalneboorlpumppujen v1at, pri=-

maarlpllrln ja sybttéveden lampotllaeron nousu yll sallltun,"

~ yhden polttoalnenlpun vaurlo, paaklertopumppujen kansien sd=

7r6t, ja selsontajéahdytySJarjestelman yhden haaran tukkeutu-

mlnen .

”Lisaksi hbyrystimien kollektorlen maaraalkalstarkastuk511n'

 ku L?uv1bsa hlt&lsaumOJen 1sotoopp1kuvauks;s°a havalttlxn
'”v1k03a, jotka on alustavasti luonnehdlttu valmlstuksen aikana

'syntyneiksi h1tsausv1rhe1k51. Vlkogen luonnetta ja jatkot01~ ,
'menpitelta selvitelldén edelleen.,, .
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 T™VO I

Seisokissa toteutetaan myos reaktorisyddmen osalta muutos
jossa ulommaisten polttoainenippujen tilalle asennetaan pel=-
kdstd teraksesta valmlstetut niput pienentamddn paineastiaan

'kohdlstuvaa neutronlsétellya. Muutos tehddén, koska reaktori-

palneastiaan si;oxtettu]en materlaallnayttelden tutkimukset
ovat osoittaneet, ettd sdteilyn aiheuttama paineastiamateri-

aalin haurastuminen tapahtuu oletettua nopeammin. Lisdksi
_korotetaan hdtdjddhdytysveden ldmpodtilaa, jotta reaktoripaine-

astiaan mahdollisessa hat#djdahdytystilanteessa kohdistuvat
rasitukset pienentyisivit. |

Joidenkin em. asioiden keskenerdisyydestd johtuen tarkempi

selvitys esitetddn vasta seuraavassa neljdnnesvuosiraportissa.

TVO I laltosta oli tarkastelujakson alkana lupa kdyttdd ni-
’ meillsteholla. Reaktorln kdaytto ja sahkontuotanto keskeytyl-

vat tarkastelujakson,alkupuollskolla kaksi Lertaa. Reaktorln

kdytdn keskeyttivat molemmilla kerroilla pikasulut. Liséksi
tapahtui mutamia 20 ... 40 % suuruisia tehonalennuksia 1shinnd vent-
‘tiilien mifirtiaikaiskokeiden ja yksittiisten piikiertopurppujen pysdh-
,tymisen johdosta. Laitos'ajettiin 16.5.1980 suunnitellusti

alas,enSimméisté,polttoaineen,vaihtoa ja vuosihuoltoa varten.
Reaktori kiynnistettiin uudelleen 27.6.1980, jonka j&lkeen
suoritettiin nelja pikasulkukoetta;pienteholta. Reaktorin
kdytt8 keskeytyi lisiksi vield kerran kesidkuun lopulla pika-
sulun seurauksena. Sdhkontuotanto aloitettiin 3.7.1980. S&h-
kéntudtannon kéytt6kérroin,011 vuoden alkupuoliskolla 0,69.

Henkildstdn saama kollektiivinen1séteilyannos oli tarkastelu-

jakson aikana,mittaustulosten mukaan noin 40 manrem aiheutuen

ldhes kokonaan vuosihuollosta.

Ydlnteknlsen turvalllsuuden kannalta merk1ttav1a tapahtumia
ei ollut tarkastelugakson aikana.
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TVO II

TOVIISA

TVO II laitoksen koekdyttd oli tarkaStelujaksdn'aikana |
edelleen keskeytYksissé'qéneraattoriin'tehtévien kbrjéusten
Jja muutosten'johdosta. (Laltoksen koekiyttd keskeytettlin
helmikuussa 1980 sen jdlkeen kun 50 % tehotasolla suorltet-
tavat kokeet oli saatu pddtdkseen) . TVO II generaattorln '
'roottorl samoinkuin TVO I alkuperalnen roottor1 ovat Asean
tehtaalla Ruotsissa tutklttavana ja korjattavana, koska
roottorien kiilaurien pohjalla on todettu saréja.,

2

Loviisa 2 laitoksen kaynnistysta pltkaan v11vastyttaneet ,
,reaktoripalneastlan sisapuollsen plnn01tteen tarkastukset ,'
Ja korjaukset saatiin suor1tetu1k51 tarkastelujakson alku~
fpuolella 1oppuun. Valtioneuvosto tekl Lov11sa 2 lalto
jyksxk&n kayttod koskevan paatoksen 15. 5. 1980 sen jalkeen

kun asxanmukaiset lausunnot mm. STL:n Loviisa 2 laitosta

,,koskeva 1ausunto ja turvalllsuusarV101nt1 Oll toimitettu
flupaké51ttelya varten. Suorltettuaan 1altoksen katsastuksen

STL antoi péatbksen 19.5.1980 polttoaineen lataukseen
ryhtymlsesta ja latauksen loputtua paatoksen 2. 6 1980

- reaktorlpaxneastian kannen sulkemlsesta.

Reaktoria ei kuitenkaan voitu kdynnistdi tarkastelu-
jakson aikana, koska Loviisa 1 laitoksen hoyrystimien kollek-
toreiden histisaumoissa todettiin virheiti ja kyseisten

paikkojen tutkimista édellYtettiin mybs'Loviisa 2 laitokse lla.

Tutkimuksissa lbydettlln vastaavia virheiti. Virheiden tar-

kastuksia ja korjausten suunnittelua jatkettlln molemmlssa

laitosyksiktiss§ seuraavalle tarkastelujakSOIIe aSti.
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LOVIISA 1
KAYTTHTIETOJA 1980

Reaktorin 1émm6nkehi£ys (GWh)

Reaktorin kéaytettdvyys
(aika kriittisend)

Reaktorin kéyttékérroin ,
{(perusteho 1375 MW)

Reaktorin keskiteho (MW)

Laitoksen s4dhkdnkehitys (GWh)
- brutto '
- netto

Laitoksen kdytettdvyys
(generaattori verkossa)

Laitoksen kdytt8kerroin
- brutto (perusteho 465 MW)
-~ netto (perusteho 440Mw)

Laitoksen keskiteho (MW)
- brutto '
- necto

21

huhti i touko kesd 1580 ’
1891,48 | 220,90 | - 4095,95
1.000 | 0,300 ~ 0,716
(720 h) {(223,4h)] - (3127,4 h;
10,901 0,216 | - 0,682
1238,2 | 296,9 | - 937,7
299,75 | 72,16 - 1390, 38
283,321 61,18 < 1310, 28
1.000 | 0,289 | - 0,714
(720 h) |[(215,0h)]| - (3119,0 h
10,895 | 0,209 - 0,685
0,894 | 0,187 - 0,682
416,3 | 97,0 - 38,3
393,5 | 82,2 - 300,0



T™WO I
KAYTTSTIETOJA 1980

Reaktorin limmsnkehitys (Gwh)

Reaktorin kdytettdvyys
{aika’kriittisené)' .

Reaktorin kdytt8kerroin
{perusteho 2000 MW)

Reaktorin késkiteho (MW)

Laitoksen s&hk8nkehitys (GWh)

- brutto
~ netto

Laitoksen kdytettdvyys
(generaattori verkossa)

Laltoksen kdyttbkerroin
- brutto (perusteho 683 MW)
~ netto (perusteho 660 MW)

'Laiaakseﬁ'keskiteho”(MW)
-~ brutto : '
~ netto

’_huhti

1980

32

{ touko kesd
1348,62 | 731,16 | 10,04 | 6136,54
0,975 10,513 | 0,096 | 0,757
(701,7h)|(381,7 h)} (68,9 h)|(3305,2 h
0,937 {0,491 | 0,007 | 0,702
1873,1)|982,7 | 13,9 | 1404,0
454,19 | 241,88 | - 2054, 79
439,15 | 233,64 < | 1987,23
0,958 {0,512 o 0,718
(689,6 h)|(381,2 h)| =~ |(3137,2 h
0,924 | 0,476 ~ 0,689
0,924 (0,476 - 0,689
630,8 | 325,1 - 470,6
609,9 |314,0 - 455,0



NUCLEAR POWER PLANT.  LOVIISA 1
THERMAL POWER, APRIL 1980
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TVO OSTAA URAANIA AUSTRALIASTA

Teollisuuden Voima Oy on 13.8.1980 allekirjoittanut Sydneyssi uraanin tomitusta
koskevan sopimuksen australialaisen Queensland Mines —-yhtidn kanssa. Sopimus on
esitetty Australian hallitukselle muodollista hyvdksymistd varten. Australiasta
hankittu uraani vidkevoiddidn Neuvostoliitossa. Vidkevoidystd uraanista valmistet=
tua polttoainetta kdytetddn TVO:n ydinvoimalaitoksessa Olkiluodossa.

TVO:n allekirjoittaman sopimuksen mukaan Queensland Mines toimittaa TVO:lle
uraania ensimmiisen kerran vuonna 1981. Toimitukset jatkuvat tdmdn jdlkeen vuo-
sittain vuoteen 1989 saakka. Uraanitoimitusten kokonaismddrd on noin 690 tonnia
uraania. Ennest#in TVO:lla on sopimus kanadalalsen toimittajan kanssa.

Uraanitoimitukset tapahtuvat Suomen ja Australian véllsen ydlnmaterlaalln siirtoa
koskevan sopimuksen puitteissa. Tdmd maiden vdlinen sopimus allekirjoitettiin
20.7.1978, ja eduskunta hyvidksyi sopimusta koskevan lain 16.11. 1979.

MARVIKENIN NELJAS KANSAINVALINEN REAKTORITURVALLISUUSTUTKIMUSPROJEKTI KAYNNISTYI

VIT allekirjoitti kesH#lld sopimuksen osallistumisesta Ruotsissa Marvikenin
kdytostd poistetulla ydinvoimalaitoksella suoritettavaan vesi-h8yrysuihkun
tormdysvoima (Jet Impingement Tests) -projektiin. Marvikenin laitoksella on
vuodesta 1971 lahtien suoritettu olennaisesti tdyden tehoreaktorimittakaavan
ldmpo- ja virtausteknillisid kokeita. Marviken I ja II -projekteissa aiheena
oli BWR-laitoksilla kdytettdvdn lauhdutussuojarekennuksen 1d3mpd- ja virtaus-
teknillinen kdyttdytyminen onnettomuustilanteissa. Tdmén vuoden kevddllid padt~
tyneessd I1I- prOJektlssa tutkittiin vesi=hoyry =seoksen kriittistid ulosv1rtausta
suurista purkausauk01sta, 1ap1m1ta1taan suurimmillaan 500 mm.

Nyt kéynniStynyt Marviken v —projekti on tosiasiallisesti eri maissa kdynnissd
olevan laajemman vesi-hOyry -purkaussuihkuihin kohdistuvan kokeellisen ja
mallinkehitystd sisdltdvdn tutkimusohjelman osa. Marvikenin kokeiden avulla
tutkitaan ennen kaikkea mittakaavatekijdi. Marviken-sopimuksen nojalla VIT
saa mySs valtaosan tutkimusohjelman muiden projektien tuloksista.

Marviken 1V -kokeissa mitataan lyhyestd suurihalkaisijaisesta (max. 500 mm) suut-
timesta purkautuvan vesi-hdyrysuihkun s1salsta painejakautumaa ja suihkun térmd-
ysvoimaa suihkuun asetettuun levyyn.

Sopimukseh osallistumisesta ovat toistaiseksi allekirjoittaneet Ontario Hydro
-voimayhtid Kanadasta, USA:n voimayhtiOiden tutkimuslaitos EPRI, Studsvik Ruotsista,
Hollannin voimayhtididen tutkimuslaitos KEMA, Yhdysvaltain reaktoriturvallisuusviran-
omainen NRC sek#d VIT. LisHosanottajia on vield odotettavissa. Perussopimuksen
rahoituksella (18 MSEK) kyetddn suorittamaan 8 koetta ja lisdosanottajat mahdol-
listaisivat 3...5 kokeen tdydennyksen. Perusohjelman mukalnen pro;ektl padittyisi
vuoden 1981 loppupuolella. ,

VIT suorittaa osallistumismaksunga tdysin tyopanoksena. Marv1ken11n on jo sijoi-
tettu 1dmpo= ja Vlrtausteknllkan alueen tutkija sekd ATK-a31antunt13a.
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YDINTEKNIIKAN TUTKIMUS VUODEN 1981 BUDJETTIESITYKSESSA

Alla esitetiiin vierekk#in vuosien 1980 ja 1981 budjettiesityksien momentin 32.44. 21,

"Energiatalous:

menot', kidyttdsuunnitelmat sekd

1980

Mag s saume lumvuo ing haraoxtcttnvan sner-

‘gilupolitiikan perustaksi hyviksylyssd cnergiapo~

1iittiscssa ohjelmansu asetctann tavoitteeksi

erityisesti energian nykyists tehokkaampi ja tar-

koituksenmukaisenpi kiyttd scka kotimaisten
polltoaineiden Kayton lishiiminen muun muassa
tehostamills energisteknolopgiag tutkimustoi=

S mintan sekd avustamalla kotimaisen energian
kdyttoa: lisaavid investointeja. Encrpgian kulu=
tuksen- kasvun hillitsenminen on tarpcen ener-
gian tuonnista maksutaseelle aiheutuvan rasi=
tukscii vihentimiseksi ja fossiilisten energia-
lihteiden, emen kaikkea 81jyn tuonnin hiirid-
alttiuden vuoksi. Kaynnissd oleval jo l&hi=~"
vuosina valmisiuvat ydinvoimalaitoksel ¢dellyt-
tavitl ydinenergiatutkimuk«en suuntasnista eri=
tyisesti turvalllsuus~ Ja ydinjitckysymysten
selvittimisecen.

21. Exddt encrgiahuollon tutkimus=-,
suunnittelu= ja valvontatoiminndn menot
{siirtomddrdraha)

Luvun'perustcluun viitaten momentille ehdo~
telnan lisdysta 12 500 000 mk etenkin ener=
glansiiistddn ja encrpiatalouden omavaraisuu=-
‘den nostamiseen liittyvin tutkimustoiminnan
tehostanista varten. Erityisid huomiota kiin=
nitelaan konkreettiseen tuote= ja laitekehit=
“telyyn, jonka tuloksia voidnun nopcasti hy&=
dyntaa

Kﬁyttﬁsuunnitelma' o ko

1976 tilinpadtds

- valvontatoiminnan

Erddt energiahuollon tutkimus=-, suunnlttelu- ja valvontatoiminnan

perustelut.
1981

Vahloneuvoston vahvxstamassa energiapoliit-
tiscssa ohjelmassa on  manssamme lshiviosina
harjoitettavan  enerplapolitiikan  tavoitteeksi
asetettu energian pykyistd tehokkaampi ja tar-
koituksenmukaisempi kiiptts seki kotimaisen
energian kiyton lisiiminen. Asetettujen tavoit- -
teiden saavuttamiseksi on  tarpeen tchostan
encrgiateknologian - tutkimustoimintaa  sekd
“gvustaa - kotimaisten  polttoaineiden kiytioz i
sédvii- investointeja. Energian kulutuksen kas-
‘vun - hillitseminen  ja energiahuollon ' kotimai-
suusasteen nostaminen ovat tarpeen tuonti-
enerpian saatavuudessa esiintyvien epivarmuus-
tekijoiden sekd hinnan noususta aiheutuvien
ma.ksutaserasxtursten vihentimiseksi.

21. Eriddt encrgiabuollon tutleimu:-’, suiin:
niticlu- ja valvontatoiminnan meénot (siirtomai-
riraha)

Luvun  perusteluihin viitaten  momentille
ehdotetaan lisaystd 15000000 mk lihinnd
energiansiastoon” ja energiatalouden omavarai-
suuden nostamiseen  lijttyvan  tutkimustoimin.
nan tehmtamista varten. [Erityistd huomiota
tutlumuskokonalsuuksxen toteuttaniiscen. Mui-
hin energiahuollon tutkimus-, suunnittelu- ja
menothin  osoitettavasta
miirirahasta ehdotetaan kayeettaviiksi enintidn
400000 mk Suomessa pidettiviksi suunnitel:
<lun turvetra kisittelevin  YKin  seminaarin
kustannuksia warten. Miirarahasta  enintdin
200000 mk voxdaan kaynaa ulkomaan mat-

Enerpionsaiststutkinus 12 500 000 Liothin
Kotimaister encrgialihteiden tutkimus 8 000 000 : : :
Muun énergiateknologian tutkimus 2000000 Kiyttosuunnitelma: mk
Energiatalouden suunnitteluun liittyv&t : Energiansidstotatkimus o, oo siaiiin . 18000 000
- selvitykaet 900000 Kotimaisten encrgialihteiden tuthmus S 14500000
Ydinienergian- perustuth 1muk et Ja erltyls- . Mutn encrgiateknologian tutkimus oo 2000000
Energistalouden suunnitteluun bitryvie vale
sovellutukset 1000 000 ‘ i Teitvke 1000 006
Ydinvoimalaitosten Kiytidselvitykset 300000 tokunnalliset selvitykset oo...oooonoon
> Y v ot : > Energiatalouden suunnitteluun hxm'vat : :
Ydinvoimalaitosten turVullmuus- je V“Pﬁ‘ i £ Calucelliset selvitykset i o a 1000000
ristoanalyysit : 2200000 s inenergian perusiutkimukset: ja cmyls- :
Reuktoriteknilliset tutkimikset 1900000 sovellutukset oo o inninnnnan 1100000 v
Polttoninetcknillinet tutkimukset 300 000 0{ ngymnmhnosmnﬂknAmgdynwgex..Lq. 400 000 c
Polttoninckiertoon ja ydxngutehuoltoon o S Ytg;‘r'g‘{;"ﬁslﬁ”"s‘en urvallisuus- ja ympiiris- Ss00000 1E
1iitlyvit selvitvkset 2 200 000 Reaktoriteknilliset tutkimukset vooiii o 21000000 ey
Kotimaisen teollisuuden ydinenergia-zlan Polttoainetcknilliser tatkimukset L ooiiin. 900000 - &
tulkimus=, kehitys= Ju suunnittelutoi= Po]noamchcnoon ja yd,matchuoltoon lm- ; =
minnan edistiminen 2 300000 tyvit sclvitykset cooviinii il i 2600 000
Atk= Ja tilastopalvelut P00 000 Kotimaizen  teollisuuden ydmcnugmahn
Frnerglanuollon Lutkimus= ja valvontatoimin ' tutkimus,, kehitys- ja_ sutnniticlutoimin- 5
8 o ; 5 BN GdiStImIneA. . .l o 2600 00
mintann 1iittyvit matkat 300 000 Atk jo tilaStOPAIVEIUL o rssvs s ieisiinas 200000
Muut energishuollon tutkimus=, suunmttelu— ; Energiakuollon: tutkimus: ja- valvontatoimin. . - :
Ja vulvontatoxmnnan menot 460 000 Saan lutisvAt matkat ool vaiin el 300 000
Muut energiahuollon” tutkimus-, suunnittelu:
yhteensi 35 000 000 ja valvomatoiminnan e 800 000
e ; : : : : ' Yhtccnm 50000000
1980 esitys 35 000 000 1981 esitys ......... : . 50000000
1979 menoarvio ! 22 5060 000 1980 menoarvio ........... . 35000000
1979 11 lisimenoarvio 3 000 000 21980 1 lisimenoarvio . ... <. 6000000
18 500 000 1979 tilinpiiﬁttis ...... . <00 025500 000

Ydintekniikan tutkimukseen ehdotetut varat kasvavat siten vain 10,7 Mmk:sta 12,2
Mmk:an eli 147, mik# vastaa ainoastaan kustannustason nousua. Kahteen edelliseen
vuoteen verrattund tilanne on kuitenkin lievdsti parempi, sillid vuosina 1979 ja

1980 reaalirahoitus laski. Koko energiatutkimusmomentin mdidrdrahat kasvavat ehdo-
tuksen mukaan 35 Mmk:sta 50 Mmk:an eli 437%. Vuoden 1980 ensimmdisessid Llisdmeno-

arviossa on tosin mydnnetty lis#d 6 Mmk, lihinnd sid#stdon ja kotimaisille poltto-
aineille.
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ENNAKKOTTETOJA ENERGIATALOUDEN KEHITYKSESTA Lihde:
TAMMI - KESAKUUSSA 1980 : - , ENERGIAKATSAUS 2/80
' - : KTM, Energiaosasto

Energlan kokonalskulutus

‘mnergian kokonalskulutuksen kasvu on hidastunut kuluvana vuonna.
Kuuden ensimmdisen kuukauden aikana energian kulutus on kasvanut
2 % viime vuoden vastaavasta ajamkohdasta. Huhti-kesdkuussa kulutus
jopa suplstul. hoko v11me vuoden kulutuskasvu 011 kesklmaarln 5 %. '

My&s sdhkbenergian kulutuksen kasvu on taittunut. Tamml kesikuussa .
sdhko4d kulutettiin 4,4 % enemmédn kuin viime vuoden alkupuolella.
Viime vuoden kesklmaaralnen kasvu Oll ollut v1ela 7,5 %.

Sekd kokonalsenerglanfetta,sahkoenerglan kulutuskasvu on alkuvuonna
jadnyt selvasti jédlkeen talouskasvusta. Kehitys on maamme energia-
poliittisen ohjelman mukainen. o '

Tuontienergian kokonaiskulutUs supistui

Tuontienergian, ennenkalkkea oljyn, viimeaikaiset hlnnannousut ovat
vaikuttaneet tuontienergian kulutukseen ja osuuteen kokonalsenerglasta.
Kaikkiaan tuontienergialla peitettiin kokonaisenergiasta tammi-kes&d-
kuussa 71 %,,eli koksi prosenttlykSkaoa vahemman kuin v11me Vuoden
vastaavana ajankohtana.

Oljyn kulutus suplstul alkuvuonna 4 2. Kesklmaaralsta enemman suplstul
seka kevyen ettd raskaan polttooljyn kulutus.

K1v1h111en kulutus kaantyl nousuun toisella vuosineljdnnekselld.
Kulutuksen kasvu aiheutui 511ta, ettd sdhkdéd jouduttiin tuottamaan
suunniteltua enemman lauhdutudv01malla ydlnv01mala1tosten selsokklenf'
vuok51. ,

Energian tuonnln arvo xaksmnkertalstul

Maahamme tuotlln tammi- kesakuussa energiaa 7,1 miljaardin markan

arvosta. Lisdystd edellisen vuoden vastaavasta ajankohdasta oli 3,5
miljaardia markkaa eli energian tuontilasku l&hes kakSLnkertalstul.
Energlan tuonti edusti alkuvuonna neljannesta kokonalstuonnlstamme.

Energian tuontllaskun nousu alheutul pddasiassa raakaoljyn tuontl—i'
hinnasta. Raakaoljysta maksettlln tammi-kesdkuussa 889 nmk/tonni
edellisen vuoden vastaavan hinnan oltua 463 mk/tonni. Raakadljyn
tuonti lisddntyi edellisestd vuodesta 2.9 miljaardilla markalla,
Josta osa aiheutui kultenkln myos tuontlmaaran kasvusta.

KlVlhlllen tuonnln maéra ja hinta nousivat Kiv1hlilen tuontihinta

on noussut kuluvan vuoden kesdkuuhun mennessd 28 % viime vuoden kesa-
kuusta. Kun kivihiilen kulutus oli alkuvuonna suurempi kuin tuontl,
lelhllllvarastot suplstulvat viime vuoden lopun tasolta. '

‘Maakaasun tuontlhlnta on noussut 61ljyn hlntOJen myota. Nousua edelll—
sen vuoden tamml kesakuun hinnasta oli 74 %.

, Energlaa ~'oljytuotte1ta ja sahkoa —,v1etlin alkuvuonna l'4amiljaérdin

markan arvosta. Merkittédvin vientituote oli moottoribensiini, jota
vietiin ldhes 0,5 miljaardilla markalla, valtaosan mennessd Ruot311n.
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- 5dhkdn tuotanto nousi 3 %

Maassamme tuotettiin s&hkdd tammi-kesikuussa 20 mlljaardla kWh, miké&
oli 3 % enemmdn kuin viime vuonna vastaavana aikana. Tuotannon kasvu
oli toisella vuOSLneljanneksella pienempi kuin ensimmdiselld, koska

sdhkon tuonti lisdintyi ja vienti suplstul edellisestd vuodesta ja
nyos kulutuksen kasvu hldaStUl. o

denv01malla tuotettlln sdhkbstd 16,6 %. Osuus jdi jonkin verran
odotettua pienemmdksi ydlnv01maohjelman viivdstymisen vuoksi.
Kesdkuussa pddttyneen 12 kuukauden jakson aikana ydinvoimalla oli
‘tuotettu sadhkdd 6,8 miljaardia kWh, mlxa vastaa polttoalneena 1dhes
3 mlljoonaa tonnla lelhlllta.

(1

TAULU 1: ENFRCIAM KCKCMAISKULUTUS ENERGIALAHTETTIAIN, 1000 toe
sLav | ohrter | waae | vornd3 sxucor®) tuontie| vesi-?) tumve |mMuut | koTr- | EneR- | BuNk-
KAASU VOIMA NETTO- | ENERGIA] VOIMA KOTI= HATSET QIAN 1 RAUKSET
STUONTI BYHTL o i MATSET YHT. KOKO=
HAIS <
’ KULUTUS
01%a Kol Naturs | Kirne Netto= Impor=~ | Vattens| Torv Svrlga 1nhemsk | Total- | Bunk=
gas ‘Kraftt Import l'terad | kraft : ddn= ‘denergl, | fors ringar
: ; av el energl,. hemska |totalt brukning]
energlijtotalt branslen
011 Coal NaturallNuclear|Net. Impors Hydro Peat Other Bmigen# Total | Bunkers
gas power imports|ited “lipower indigen~} ous consump «
: of energy, |- ous energy | tion
electr.] total fuels
19731 12674 7] 1951 - - 1080 15705 2602 39 4400 § 7041 22746 179
1374 10567 ] 11998 394 - 785 14164 3127 43013990 7160 21324 171
1975 11139 1799 653 “ ‘997 14588 3008 43 3620 6671 21259 238
1978 12095 2559 766 : - 1004 161&216~ 2336 78 3450 5864 | 22288 288
19771 11810 | 2549 778 628 223 15988 3000 [ 119 3420 6539 22527 357
1978 11731 3509 oBLL ,770’ 319 17173 2412 291 3724 6427 23600 398
1979 11800 | 3200 849 '1597 161 | 17607 2665 | 427 4070 1 7162 24769 | 717
HVIJ791 6330 1890 43214729 “ 73 9308 1181 1270 1950 3401 12709 | 215
: ,LVI/;O 6100 1970 372 | 825 ~ 61 19208 1413 300 2020 | 3733 12939 328
1) toe = ekvix)al’ehtt.inen b‘ljytonnl, 22011528 MWh 240 6’33
)

ruotettu sinkbenergla muunnettuna vastaamaan sity mdaraa raskasta polttodlyys, joka tarvitaan
vastaavan enerylan tuoctamiseen tavallisella lauhdutusvoimalla :

Tilastolssa esitelyt luvut viuosien 1978, 1978 ja 1980 osalta ovat osittaln ennakkotieto)s tal arvioita

TAULU 23 SKHKUENERGIAN HANKINTA; GWh

VESI- | TEOLL. [PROSES- | KAUKO- {LAUHDU-| YDIN- | PERUS- { VARA= | TUO- [+TUONTI[-VIENTI [YHTEENSA
VOIMA | VASTAL [SILAUH- | LAMPD: [TUS: VOIMA | KAASU- | KAASU< | TANTO '
PATHEL |DEVOINA | VOIMA | VOTMA ' TURB. = | TURB. =
VOIMA , . - VOIMA | VOIMA
1973 | 10409 5636 | 550 1515 I esub - , ‘28¢ | 2u93s i 4556 | 237 25257
1974 | 12506 | 5638 | su0 | 1561l | 1ot | - - CoBB ) 26524 1 3615 475 1 29664
1975 12032 | 4710 | 466 2005 5688 - 135 0 78 ) 25138 | 4lde 159 29121
1976 9342 | 5207 su2 | 2547 | 9877 - 305 65 | 27885 | 4088 73 31900
1977 ] 12000 | 5262 546 2980 | 7971 | 2510 291 | 23 | 31563 | 1393 | s02 J2u54
1978 | 9veue | ssen | 495 3723110874 | 3079 227 3133871 | 1554 277 35146
1979} 10658 | 6356 473 3749 1 92500 | 6388 277 3 | 37151 | 2233 | 1588 [ 37796
Lvi/7d sv23 | 3312 244 2147 |59l | 2917 126 1| 1938 706 997 19093
1-Vi/80.. 5651 3364 221 2292 | 5235 3301 99 100 120173 7761019 19928

Lihde't  Sihkstilasto
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RUOTSIN iDlNV IMAYHTIOT PERUSTIVAT UUDEN {H1]1SIYOKOMITEAN TURVALLISUUTEA
LDISTAMAAN

As a further step to promote nuclcar safety the four Swedlsh 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, unlvers1L1es, and other R&D organizations. The staff of the board
should also to some extent perform asbessment and analys;s work

One of the maln,tasks'Of the nuclear safety~board w111 be~to,colleet,information
~about incidents and accidents in Swedish and foreign nuclear power stations

and to asséss and analyze that information: The main working areas of the
nuclear safoty board will be : :

= Safety analyses, researeh and development w1th the empha51s on systema*lc
evaluation of operating experience

~ Training of operatore and otner staff of the nuelear power statlons
~ﬁQua11Ly assurance
~ Emergency plannln*

—,Exchange of operating cxperlence between the utllltles.

 The work of the board w1]1 be performed with openness. to. the publlc and thh"
possibilitics for politicians and the press to have an insight in the activities
of the board, thus contributing to build up a publlc confldence in the nuclear
safety work of Lhc Swedish utilities.

Lihde: Swedish Nuclear News No 1,
May 1980 .

ST. HELENS —TULVIVU'OREN RAD,IOAKTIIVISUUS?Z&'AST'O'HUQMATTAVA -

An extensive qtudy by Battelle Pacxflc Northwest Laboratorles of the ash from
,'Mount St. Helens estomates that up to 3 m1111on curies of radon gas were released
~in the eruption of Way 18., The report, '"Mount St. Helens Ash Characterxzatlon.,

Chemical, Physical, Mlnerdlogieal,,and'onlog;cal,Propercles,f will appear
in Scienee tagazine, : ' o o '

Prallels caa be drawn between radloactlve releases from the eruption and redlo~w

active releases from the accident at Three Mile Island. The Pr051dent s

Comission to anestlgate TMI (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 eecays to form a whole 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 radicactive 1e1ease

from Mt. St. Helens was many times more 51gn1£10dnt than Lhat from TMI 25

- But'in'addltlon to estlmatlng'the release of radon~gas from the,vo]eano, the

- Battelle study measured the radioactivity 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 ag far
away as Spokane (227 miles). The report alas notes that néwly fallen ash was
found to contain rather high concentrations of the short=lived radon daughters
lead-214, bismuth=214, and polonium-214... The'concentratinnq (of these
elements) are comparab]e to concentrations found in uranium tailings material...
Thesc c¢oncentrations are extrcmc]y h}gh comparcd w1th the radlum~226 content

of the aqh.” ' : :

tho, 1ho 1dd10act1ve release from Mount St. Hvlens was many LJmes more
SlgﬂlfiCnHL Lnan that fron lM] 24

Lihde: NGAC Industry Report, nr. 7




OECD:N YDINENERGIAJARJESTON (NEA) TOIMINTAKATSAUS v,1979

1¢ The OESD Nuclear Energy Agency (NEA) announced today
the publication of its Eighth Activity Report covering the ,
year 1979, 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 1nfluenc1ng the evoluﬁlon of nuclear
programmes. , , ;

2. The polltical crisis in Iran has drawn attentlon to
the fragility of energy supply llnes and the consequent
vulnerability of the world economic structure. The analysis
completed in the International Nuclear Fuel Cycle Evaluabtion
~ (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 safely 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 requmred energy supplies.

5. ~ The work of NEA is directed towards achieving this
couoperatlon, essentially at governmental level and between

other national institutions. The attached Summary hlghllghts
the main features of the year's work. :

LAHDE: OECD PRESS RELEASE. PARIS, 4TH JuLy, L980
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, REVIEW OF NEA 8TH ACTIVITY REPORT

(1Sf January ’19‘79:-'~ 51st’Décember,1979)

TRENDS IN NUCLEAR POWER

At the end of 1979 there were 232 civilian nuclear
power plants in operation throughout the world repreSentlng
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 2% countries '

equipped with nuclear power plants while 13 more countrles had
plants under construction or on order. -

During 1979 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 10% 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 contlnues, it is very doubtful
whether even the low numbers would be realized and the pressure
~ for increased oil imports beyond the proaectlons would be .
llkely to grow accordlngly, ; : ;

- OEDD oil 1mports and 011 equival nt of
| nuclear elecbricity production

(1n mllllon barrels per day)

s awm ams ww

OFCD oil import projections 27 25 29 31
Nuclear electricity productlon - ;
INFCE low assumptions 2.5+ 54 59 10,35
Nuclear electricity productlon . . ~ .
INFCE hlgh assumptlons . _ 2* 3.5 6.8 124

% thieved°

' At present, over 207 of electrlclty productlon in
OEED countries is based on petroleum products (~ 4 Mb/d). It 1s
therefore worth noting that each 1,000 MWe nuclear power
station corresponds to a pobtential saving of about 30,000 barrels
of oil per day. If about %% nuclear power stations were to be
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substituted for the equivalent capacity of oil=fired staﬁions,
; saving of 1 million barrels of oil per day would result.
wzilcagggigcgéon of %gglear power stations in this range is

p e capability of the. i :

in OECD countries.p ty | & puclear industry eadh’year .

In reality, the situation is somewhat different from
what these figures suggest. Although world consumption of nuclear
electricity increased by 27.5 per cent on average in each year
from 1968 to 1978, the increase in the OFCD area was only 2.2
per cent in 1979. There are indications that this trend could
last for several years. The long lead times in nuclear plant
licensing and construction (5 o 10 years) and uranium mine
development (10 to 15 years) could therefore mean that the
availability of the nuclear option would be diminished if no
action is soon taken to counter this trend. .

| . .There is thus no doubt that a considerable potential
contribution could be made available from nuclear power to
decrease the dependence of industrialised countries on oil
1mports, provided that clear decisions and strong political
leadership are applied. " :

ECONOMIC AND TFCHNICAL STUDIES ON NUGLEAR DEVELOPMENT

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

During 1979, 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 new
report examined uranium exploration, resources and produgtlon
on a country-by-country basis and, for the first time, widened
coverage of uranium resources with descriptions of some of the
high~cost low-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 reserves have
increased by some 200,000 tonnes in the last two years and now
total 1.85 million tonnes uranium. This amount of uranium, even
assuming an extremely low growth of nuclear power prograummes,
will satisfy demand only to around the year 2000. After that
time requirements will have to be supplied from resources

- which can be confirmed as regerves only after further
exploration, and from rerources not yet discovered. In addition,
since it takes on average 15 years for & mine to begin
production from start of exploration?,successful exploration
over the next few years will be required to satisfy longer
term demand. Since resources will be increasingly difficultb

to find and, once found, are likely to be of poorer quality

41



-5 -

~ requiring more expensive processing techniques, the Agency is
concentrating efforts on the technology of uranlum exploration
~and uranium extractlon. .

Consuner demand is one of the factors affectlng .
uranium supply and this, in turn, is a function of the develop-
ment of the complete fuel cycle and the type of reactors adopted.
The Agency'o analyses of supply and demand of fuel cycle
services was covered in an earlier publicabtion entitled
"Wuclear Fuel Cycle Requirements and Supply Considerations,
Through the Long-~Term" (February 1978 = known as the "Yellow
Book"). This report is now belng updated.

Assessment of Speculatlve Uranlum Resources - IUREP

In order to stlmulate exmloratlon, particularly in
areas where 1little prospection has occurred, the International
Uranium Resources Evaluation Project (IUREP3 was established
in 1976 by the NEA/IAEA Steering Group on Uranium Resources.
The first phase of the Project, a systematic review of world
geology and an inventory of uranium occurrences, was completed
in 1978 and the report "World Uranium Potentials An International
Evaluation', published by OECD. During 1979, NEA put into
motion the IUREP Orientation Phase. In this phase, evaluation
missions are being sent to several countries which have been
identified as belng likely to contain significant quantities
of urenium and in which insufficient exploration had been
carried out to realise this potential. Portugal, Austria,
Colombisa, Finland, Madagascar, Norway, Turkey and Zambia have
all requested ﬁhat missions ‘be sent to them durlng ﬁhe -
Orientation Ehase. , -

mﬂ@ HARRISBURG ACCIDENT ~ ITS INTERNATIONAL IMPACT

The March 1979 a001dent at the Three Male Island (TMI)
nuclear power plant in the United States had no measurable
public health consequences. However, it has confirmed the
1mp0rtance of all safety research and development programmes
and has hlghllghted the value of collaboratlve effortsnf

o To ensure that the lessons 1earned from the U.S.
, $nsztmwatlons are applied in all interested countries as
' @X@eamﬁzously as possible, NEA organised special meetings of
its main nuclear safety and radiation protection committees,
for briefing by U.S. authorities. Resulting international
discussions have led to increased attenbtion being focused
on many NEA projects and to 1ncent1Ves for new co-operatlve
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 gystem
for notifying and keeping Member countrles informed
of accidents and malfunctions;

= Projeots dealing with the performance of equipment
under accident conditions and with emergency response
planning are being strengthened;

~ ~ Experiments designed to study the particular type
of accident that oecurred at TMI w111 be conducted;

: éylnternatlonal partlclpatlon in examlnatlon of the
damaged fuel from the TMI reactor will be arranged;

= Special tests on fuels,under acc1dent conditions
like those that occurred at TMI will be conducted
at the OEED Halden Reactor Proaect in Norway,’

- NEA programmes concernlng human factorg in reactor

operation, during both normal and non«routlne
clrcumstances, are belng expanded.f : ,

NUCLEAR SAFETY RESEARCH ,

, Follow1ng the TMI acc1dent there has been a growing
commitment among Member governments to developing NEA's nuclear
safety programme, particularly light water reactor safety .
research. As illustrated at TMI, the loss=-of=coolant accldent
_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. For several years NEA has been
devising specilal international "tools" to optimise the use of
these resources. One of these tools, the international "standard
problem" exercise, is now being used to analyse the type of
loss=of-coolant aeoldent (LOCA. that occurred at I,

Another reactor safeby concern is the 1ntegr1ty of
the pressure vessel, made from very thick (42 in, and more)
welded sfeel plates~ The non~destructlve examination (NDE) of
these plates by ultrasonic technlques is a major method for
detecting and monitoring flaws in the plates, and consequently
a great deal of work is being done to perfect 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
(PISC). This programme was completed during 1979 and the first
part of the results published. The plates, containing deliberately
 implanted flaws, were examined ultrasonically by 34 organlsatlons
in ten countries. Following the success of this exercise,
a second one of the same type will be undertaken.

NEA expert groups have been putting substantial

efforts into the study of plant and operator behaviour.
Thelr work hag included:
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- A two-year study, completed in 19792 of factors
involved in predicting the reliability of reactor
mechanical equipment such as large relief and safety
valves, and estimating the probability of failure
of different structures; ' - 1

- A compilation of failure statistics for'smalladiameter
~ pipework (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 WASTE MANAGEMENT

~ 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 ig therefore difficult for those not
directly involved to understand clearly the basic features of
vaste management options and +the reasons and,jus?;flcatlons
behind them. Partly to clarify this, the Agency initlatedxtwo;“
studies, one on fundamental concepts applicable to radiocactive
waste disposal and the other on legal, administrative and | .
financial questions of long-term management of radioactive waste.

Por disposal of high level waste, the option on which
most effort is devoted is the emplacement of solidified waste
into deep geologic formations. The Agency held a symposium on
the subject at Otaniemi during 1979*. The consensus of experts
was that there ars many geologic environments capable of and
suitable for safe isolabion of all types of radioactive waste.

Tn support of this conclusion, NEA is sponsoring an international
research programme at the Stripa Mine in Central Sweden. .

, During 1979 NEA also initiated international collaboru-
tion in other problem areas of radioactive waste management, such
as the decommissioning of nuclear facilities at the end of their
woxking lives. - - - f

* NEA/IAEA Intefhational,SympoSium on the Updeygrogn§ D@sposal
of Radioactive Waste, 2-6 July 1977, Otaniemi, Firland,
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Snrvan]lance of Rad10act1Ve Waete Sea Dumplng Qperatvons

Disposal of packaged low~1eve1 radioactive waste by
 dumping into the deep ocean is governed by the London Convention*.
~ OFCD Member countries further must conform to the terms of a
Multllateral Consultation and Surveillance Mechanism established
in 1977 by the OECD Council. Under NEA survelllance, two

~ separate dumping operations were carried out in the summer of

- 1979. As part of its responsibilitvies in this area, NEA also
sponsored a study examining the sultablllty of the present

dump 51te. , , ,

' ';R_é._,DIA.’EION PROTECTION AND PUBLIC HEALTH

~ In the area of radiation protection, NEA's attentlon
has focused on questlons releted to nuclear fuel cycle operatlons.
' frog the mining of uranium ore to the dlsposal of radloactlve
waste. , : , ‘

~ Mhe potentlal long—term effects of long~11Ved 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 maaor radioactive gases chosen for
thorough analysis = tritium, carbon-14, krypton—BS and 1od1ne~129
~ was nearing completion by the end of 1979.~ :

~ As the nuclear 1ndustry has matured con81derable
volumes of mill~tailings from uranium mining and milling
operctions have sccumulated. If not properly managed, these
could become sources of low-level radiabtion exposure. As lMember
countries account for more than half of world uranium production,
NEA has devoted substantial effort to developing techniques
to0 reduce the impact of mill tailings on the environment and
to establishing an internationally accepted methodology for
thelr 1ong~term managenent.

The general level of safety of nuclear plants is
contlnually being enhanced. However, some improvements have
required increased use of plant workers which, if compensatory
measures are not taken, 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 identificabion of the "ecritical" operatlons and
plant systems and components for which 1mpr0vements in design
and operational procedures could be most effective in reducxng
the hazard of exposure of workers.

* Convention on the Prevention of Marine Pollutlon by Dumplng
of Wastes and Other Matter.

s
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LEGAL AFFAIRS

: The Agency sponsored and stlll admlnlsters two
1nternatlona1 Conventions, the Paris Convention on Third Party
Liability in the Field of Nuclear Energy (1960) and the Brussels

Convention supplementary to it. During 1979, basic agreement
was reached for updating these conVentlons to take account of
developments in the industry and to 1ncrease the amounts of
compensation to take account of the change in prlce leve]s s:nce
they were first establlshed, , ,

NUCLEAR S'GIENCE

: . 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 phy31cs
research in Member countries and developing supporting :
information services to make certain that the necessary nuclear
data ard compubter programmes are avallable for nuclear energy
applications. In 1978 the Agency implemented its project to
concentrate and expand its resources into the "NEA Data Bank"
establiched at Saclay. During 1979 the Data Bank was consolldated
in its new mode of operation and now represents a tool of

- con51derable potentlal for partlclpatlng Member countrles.

4o



Adolf Birkhofer Esitelma ATS:n kokouksessa
Gesellschaft fir Reaktorsicherheit (GRS) mbH 22.9.1980

D-3046 Garching

Forschungsgelande

Federal Republic of Germany

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" was the main contractor and
performed most of the plant analysis. The "Kernforschungszentrum
Karlsruhe" performed the calculation of accident consequences. In
matters of health effects of radiation assistance came from the "Gesell-
schaft flr 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.



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 toc the reference piant.

Methods and Results of the Study

Each risk can be characterized by probability and extent of potential
damages. With respect toc nuclear power plants, neither of these
components can be determined from direct experience. In more than
25 vyears of reactor operation, there have been many operational
incidents and alsc a number of serious accidents. However, 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 radiocactive 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 caﬁ contri-

bute to the risk.

A roogn stirvey ¢f the radioaciive inventory 37 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 jead to serious releases

of fission products from the core.

/71 q



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'", 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 frequency of transients is estimated mostly on the basis of
operation experience. 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 transfated
into a fogical 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 aiready 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 detail. Summing up all relevant contri-
butions an overall core melt frequency of about 9><1O-5 per year has
been calculated. Table 1 summarizes the results of event tree and
fault tree analyses. Fig. 1 shows the refative influence of different

initiating events on the overall core mell frequency.
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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 resuits 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
vears 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.
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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 "late overpressure failure", containment integrity may be
lost due to the failure of containment isolation or by a '"steam explosion®.
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.



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 "late overpressure failure"
of the containment. These events are comprehended by the categories
5 and 6. In category 5 additional failure of filter systems prior to

"late overpressure failure" 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.



For this calculation emergency procedures have been taken into account
based on government recommendations existing in the Federal 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—5 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.

Aitogether, 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 the most severe accidents. This results In a

very low probability of large consequence events.

N
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With respect to late health effects the situation is different. Consider-
able numbers of lale fatlalities are calculated also for less severe
accidents (fig. 4). It has to be born in mind that a lincar dose-risk
relationship has been used in the study. That means that even the
smallest radiation exposure is assumed to cause an increase 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

large areas. -

As an average about half of the effects may occur outside the Federal
Republic of Germany. This emphasizes the international importance of

reactor safety.

It seems appropriate 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 hali a
percent of all cancer fatalities are caused by natural radiation. Af-
though this is a relatively small percentage,' the absoclute figures
amount to more 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 are considerable, valuable informations can be gained from
the analysis, provided that the interpretation regards the limitations
of the methods. As a result of this study a number of possible
system improvements in the reference plant have been identified. In
some cases a significant reduction of core meit probability could be

realised by minor modifications of the plant design.

The cverall results of the risk study allow a rough comparative evalu-
ation of risks from different sources. Although large cecnsequence
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.

55



T 'W"P"‘
RIVIVR RS I

NG EVENT

PROBABILITY OF
OCCURRENEE OF THE
INITTATING EVENT
PER REACTOR YEAR

JURE PROBABILITY
EQUIRED SAFETY

FUNCTIONS
Py

PROBABILITY OF
OCCURRENCE OF
CORE MELT
PER REACTOR YEAR
P5=P1¥P2

LARGE 1GCA
MED oM LOCA
SMALL LOCA’
LOSS 0F GFF-SITE POWER

L0SS OF
SUPPLY"
EMERGENCY POWER CASE WITH
SMALL _FAK AT PRESSURIZER

,ST} ER. .QA\°1FNTS TTH
MALL LTAK AT PRESSURIZER

MATN FEEDWATER

2/7 ' 10

2[7 d -

11073

107

1,7 1073
2,3 . 107>
2,1+ 1072

. 107"

1.3
iy« 1070
2.6 - 1072

2. 1073
3. 1072

N

e

=
[e2]

Tyl =
ATHS-CVENTS ™) 3
& T T
*) ANTECUPATED TRANSIENTS WITHOUT SCRAY
1
Table 1: SUMMARY OF THE RESULTS OF EVENT TREE ANALYSIS
e eemermmrm maeem m s oo e e serr o -
o
o
o )
S -
~ . r= el
”l & o co -
= S ool o
o L o ~ o b = W N - © -
4 3> 3 . NS |
ey <y a2 -
w MGy Ny
T e [aw) ~—~ e T o hd = o
oy e S r o — & oo b S ) = oo =
S Lz Y 8585|2852 | £888 88888
R ) s 5 3 s m o = = =9 73
=3 a2 o) 8BS —m a2 g m —m -t o
M Mmoo = = o
ra L = 3 ,= E| o= | Eorox | mx | ocx | =
A . - o =9, s m mozz m M [ i m M
> W o) >l @mEn | e | Y R BRI = el B
% Mo i o - O SRS it <A < e -
i rmm [ ST s =5 : CT o~ ..:_‘ — ~ — ~ ~ ~ ]
- = g =3 - N m
. e oy 5 52 =W 2}1); oMo B N oo =2 Al (9] w
== =t > > H o L I N e SVE T 85 o S
=] mi= o | D Mmoo | am = Mo =228 D =
Doy O ™ Tt =5 w2 = m = o e =z = e
0 Oz o — 0 e 1o B = o ?8 ~= = & =% 1M - C;
>0 SO in ¢ - - = -
2 2R C8|l.849€8] Reg|e=sllgln| =
o Ty Tz i rm oo am m o3 s hT 22 -3 =0 zs p
= W Mg = = I3 2 & a0 = 2 - = =z
&3] v = S > = - = b S
L : s rc*_ e o7 E‘{; r; e ;4 S E)
[ — e oo el A > o 72
e == ?; ?ﬂ L = T4 -y = juion == s
- =2 = e Mo == i )
- r—o= e ! =
™ <z L )
(%] |
=
o o
A Gy e T
o) :
- N 2
= (e D o R
r . — <
K s o e © Vi el N N i [ oz
) &
i =) AR
- P <1 mn
™ oz
9 3
o picis |
i L .
() L o
= - . - ==
=Y - -
= oA st bt ~ [a] W 2] (e N =S
1] D P o L2
‘;j)‘ &2 > > > > = > =< pas ‘::*l' a» o
) . ] P ooy Sl
E? A 2_:) )E; }(__. [ [ [ ) b R e
A T Z 3,1 8 | 8|E€5
- - ! — TO -
o AR g e Ul Oy ~ ~ o)) —
o -
Iz e
N

- il

-Z[-



lgw‘l
o
0
~
ooz
< =
i O
Rt
el
=
a.
= )
&< 1 2
=
N %)
= =~
= {u
Ivy]
// — w
w =
= Dy
= =
— — s
— 3
IE
= £
ot
- &=
" = o
=z O =2
=9 o3
v S
< >
e
v -
=D 2
S =
— =@
==
=
= = o
—<C o=
;O s e
o s
= - = =
-
—_ o
D -
=
=
oz
p—
Ly =
O < S
& O O
< O
N1 3 L
=
$—
<L
o}
! i 1 o
o - )
0 LN S mw ©

figure 1:

|.~bl

EAR 2 X

PROBABILITY PER Y

Figure 2:

1073

1074 -

107

1075

b e o e fo e e

T llllllllll
1677 - i
108 “ .
|
Jf%
it T
10781 w N
|
“ /
woxpo ! 1 { w !
1 10! 102 105 o4 100
EARLY FATALITIES
CoMpL

THE DASHED BARS INDICATE 9 7 CONHF

EVERTARY CUMULATIVE DISTRIBUT
ot

i FUNCTION FOR
5 PLANTS
IDENCE LINITS

{
EARLY FATALITIES PER YEAR FOR




o ot v ¥

~

- 16 -
- 15 -

A e e

58

o
<T
Ll
>
(g
& 6
3 > 10
—
=
=
= 107
e 107/t
o
Q.
L
1:400 10
’ e
1078t
lO-lO ' 1 { 1 ,‘
1 w1 1wt e
FREQUENCY OF ACCIDENT CONSEQUENCES e EiT
(per year, 25 plants) o
Figure 4:  COMPLENENTARY CUMULATIVE DISTRIZLTION Funcy
Figure 3. LATE FATALITIES PER YEAR FGOR 25 PLANTS
[DASHED LINCS INDICATE OO 2 CONFIDTHCE L




KANSAINVALINEN REAKTORITURVALLISUUDEN ASIANTUNTIJOIDEN
SEMINAARI OTANIEMESSA

Otaniemeen kokoontul syyskuun ensimmédisellé viikolla

1 - 4.9, l3hes sata reaktoriturvallisuuden asiantunti-
jaa seminaariin, Jjonka aiheena oli ydinreaktoreiden
polttoaineen kdyttdytyminen reaktoreiden kdytdn aikana
mahdollisesti esiintyvissd hdiridtilanteissa sekd laitos-
ten suunnittelun perustaksi mé&éritellyissd onnettomuus-
tilanteissa. Kokouksen sis&lt8sd sdvytti ymmédrrettidvaés-
ti viime vuoden kev&&lld Harrisburgin ydinvoimalaitok-
sella tapahtunut onnettomuus, jossa reaktorissa ollut
polttoaine kdrsi huomattavia vaurioita, mutta laitoksen
suojarakennusjdrjestelmd toimi suunnitellulla tavalla
ja kykeni siten rajoittamaan laitokselta ymp&ristddn
padsseen radiocaktiivisten aineiden m&drédn merkitykset-

tdméksi.

Ydinpolttoaineen luotettava toiminta on keskeisessa
asemassa ydinvoimalaitosten turvallisuuden kannalta,
silld valtaosa ydinreaktorin ké&ytdn aikana ketjureak-
tiossa syntyvistd radioaktiivisista aineista j&& uraa-
nidioksidista valmistettuihin polttoainenappeihin.
Polttoainesauvat suunnitellaan siten, reaktoria kdyte-
tddn niin ja laitoksilla on sellaiset turvallisuusjér-
Jestelmdt, ettd polttoainesauvojen laajamittainen vau-
rioituminen on erittdin egpdtodenndkdistd. VYdinvoimalai-
tosten lupakasittelyn ja kaytdn alkalsen suorituskyvyn
arvioinnissa kdytetdadn konservatiivisia olettamuksia,
mistd on usein alheutunut laitosten k3ytdlle erilaisia
rajoituksia ja siten myds huomattavia taloudellisia me-
netyksia. Nyt esilld olleessas seminaarissa pyrittiin
osaltaan tunnistamaan ne tutkimuskohteet, joiden tulos-
ten perusteella voidasn tarkentaa turvallisuustarkaste-

luissa kdytettidvid menetelmid ja arviointiperusteita.

Kokouksen pddjédrjestdjdnd toimi taloudellisen yhteistyd-

Jja kehitysjdrjestdn (0ECD) ydinenergiaselin Nuclear Energy
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Agency, NEA. NEA:n toiminta rakentuu ussan pddkomi-
tean ja niiden muodostamien alakomiteciden ja tySryh-
mien varaan. Nyt esilld olevan seminaarin jédrjesti
Ydinlaitosten turvallisuuskomitea (Committee on the
Safety of Nuclear Installations, CSNI), jossa Suomea
edustaa johtaja Antti Vuorinen S3teilyturvallisuuslai-
toksesta. Kokouksen jadrjestelyihin osallistuil myds
YK:n alainen Kansainv&linen atomienergiejdrjestd (IAEA).

NEA ja IAEA toimivat yleensé8kin laajasti yhteistydssa.

Kokouksen teknillisestd sisdlldstd vastaavaan asian-
tuntijaryhmdédn kuului Suomesta laboratorionjohtaja
Jarl Farstén VIT:1t&d. K&ytédnndn j8rjestelyistd
huolehti VTT:n metallilaboratorioc ja ydinvoimateknii-
kan laboratorio.

Seuraavassa on koottuna seminaarin viidestd eri istun-

nosta puheenjaohtajien laatimat yhteenvedot:
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Summary of Session I ~ System Effects in Transients

M. Ishikawa and D.0O. 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 lecvel in the core and peak clad temperature for

a hot assembly reached about 1000°C with 35% of the core
covercd. The 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 break transient with system
presgure higher than accumulator pressure. It is concluded
that the worst case is for a break size of 40 mm 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
sclected 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 breaks, where the mean clad temperature is
in the region of 900°C for about 100 s.

H. Bonet of Belgo-Nucleaire described best estimate calcula-
tions with probability evaluations of fuel rod behaviour
during operational 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 uo, and
mixed UOZ/PuOZ fuelled cores, was calculated. Various
sensitivity analyses are reported and the general conclusion

ig that U0,/Pu0; 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, coeling is mainly by a non-eguilibrium
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 guality 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 in progress or planning
(Phebus, NRU, Super-Sara, IFAS511).

Although we support the use of best estimate calculation
methods, we think it is essential that upper and lower
bounds of uncertainty should be given, 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 that the work of these groups of
people, the thermal-hydraulics and heat transfer experts,
the code developers and the fuel specialists be closely
integrated. Indeed we would like to see a new breed of
expert coming along who combined these skills to a greater
extent than appears to exist at present.
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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 separately
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 thé
magnitude of deformation is the temperature of the cladding.
This determines its mechanical properties, including the
significant effects which result from change in phase.
Deformation is also governed by rate of heat-up and time
spent at given temperatures. The distribution of temperature
both axially and azimuthally determines the shape of the
deformation. 1In particular the azimuthal varijiation of
temperature is a key factor in detetrmining burst strain.
In turn the temperature distribution is determined by
the heat transfer mechanisms which operate during the
transient - both internally from fuel to cladding and
externaliv 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 FR2 and PBF
confirm comparable out-of-vile tests. All out-of-pile
experiments, and the single-rod in-pile experiments so
far performed are basically separate-effects tests. Direct
extrapolation of results obtained from such tests to predict
the behaviour of assemblies in power reactors is vossible
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 extrapolated. 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 conlant covering a wide spectrum of break sizes. The
further developmant of codes for this purpose is str@nqu
recommended. Two 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 implies
the use of full-length assemblies.

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 exnerimental determinations of the effects
of large blockage on the coolability in larger assemblies
(7x7 or larger). It also remains to be shown that
rod-to-rod interaction does not produce unacceptable
propagation of distortion across large assemblies.

The development of rupture criteria

Conclusions and recommendations

We note that this is an actively developing area, with
rupture criteria being developed based on several
different concepts. These include stored energy, a
modified Monkman-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 develoo
their concepts for experimental verification. We
recommend the approach of the Standard Problem as used
for example in the field of thermohydraulics.

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
jodine 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. This
depends on temperature and in a fuel rod is unlikely at
temperatures above 750°C.

There has been some success in predicting the advance of
the alpha/beta interface in cladding wh&ch is being
oxidised in steam between 1030°C & 1400°C. The
saturation of the beta-phase above 1100°C is accompanied
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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 recommend
the further assessment of this technique as a simulator
of stored energy.

Session III

In-Reactor Fuel Damage Experiments

P.E. MacbDonald 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
That Are Belng Addressed By The Power Burst Facility Test
Programs” and was presented by P.E. MacDonald. The
experimental program originally planned for the Power
Burst Facility 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 accident 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 (two 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 adeguate.

(The authors think that they are.) P. Hofmann wanted

more information on fission product release. S. Raff
questioned the suggestion that the PBI' 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 PBF
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 burnups 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 "Recenit CANDU
Transient Fuel Behaviour Data ¥From Research Reactor Irradiar
tions" and was presented by V.J. Langman. The results of
recent Canadian research reactor experiments of post-

dry out fuel pehaviour with molten UO3; fuel element inter-
actions with unheated loop ccmponents; fuel element inter-
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actions with adjacent
fuel; and, previously g ;
There was no release of U0y to the Lan @

of failure or during subsequent reweltting ing the partially
molten fuel dry out tests. Contact of high power test

rods with unheated zircaloy loop components resulted in

dryout and rod failure. (ontact of two test rods at 30 to

70 Kw/m resulted in localized sheath overheating, oxidation

at temperatures below 550°C, 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; 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 oObserved in the PBF tests.

T. Healey and A. Mann guestioned 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 guestion.

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

ailed under LOCA conditions. One of the main features
he device is that 1t is flushed with helium to depress: e
e system during the loss of coolant. The loop is inserted

in the SILOE reactor. Only the flssion products present
in the gap and plenum prior to the transient were released
into the coolant during the first test.

The seventh paper was entitled "RIA Fuel Behaviour in the
NSSR Tests"” and was presented by !i. Ishikawa. This paper
discussed failure thresholds and modes of unirradiated

light water reactor fuel subjected to a severe reactivity-
initiated accident. Incipient failure of LWR fuel rods is
due to cladding melting and then brittle fracture during
quench and occurs at about 260 cal/g UG,. The threshold
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 depositinn was caused by gross UO)
melting and a rapid increase in rod internal pressure. Fuel
rods with cold internal pressures greater than 0.6 MPa failed
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 watexr 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) and a worst case RIA will not result in

a radial average fuel enthalpy greater than 230 cal/g UO3.
The latter value is below the present USNRC criterion, and
in agreement with the PBF results.

The eight paper was entitled "Assessment of light Water
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 UO,. 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 point,
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 CO or above. The mode of rod failure is strongly
affected by previous jirradiation and peak fuel enthalpy.

P.E. MacDonald was asked a number of guestions. I. Grifoni
was interested in RIA tests of Gd0O, containing rods (no such
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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
unsure 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 by 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 models tend to overpredict the temmerature droo
following scram, expecially in large gap and xenon filled
rods.

Comments were provided by J.C. Janvier and H. Bonet reguarding
the last point.

Summary and conclusions of Session IV - TMI 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 damage progressed will only be vossible 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 disruotion

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

~ when high pressure injection flow was restarted, a new
core disruption was noticed after 1/2 hr

— up to 1 hr thereafter, core outlet thermocouples of
adjacent fuel assemblies differed by as much as 1000°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 U0y,
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 recovery of all the outlet thermocouples, but one,
is difficult to correlate with the occurence of
temperatures well above the melting point of 8§
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since the contribution of the hichly ex ic Zry
oxidation is unknown, it Is impossibls < uate
how the fuel would had behaved had it been clad with
S§S5. The fairly rapid oxidation of S5 above 1eeec
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-down 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

Summary of Session V - Fuel Behaviour Models and Codes

J.

1.

Forstén, C.F. Bilsby

RAPTAl, Computer Code for Fuel Behaviour Accident Analysis
F.G. Reshetnikov, I.S5. Golovnin, Yu. K. Bibilashvili,
V.I. Solyany, N.B. Sokolov

The RAPTAl code is designed for accident analysis of fuel
behaviour in VVER and RBMK type reactors. The fuel cladding
is a Zr-13Nb alloy. Calculations by the code have shown

the effect of localized deformation, materials anisotrooy,
cladding oxidation and oxygen uptake under accident
conditions.

Analysis of Fuel Behaviour During Loss of Coolant Accidents
in the CIRENE Prototype 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
supported 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 graphlte lubricated
and have collapsible cladding.

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

The global variables were tackled by the probabilistic
response surface method and the local statistics were
taken into account by apnlication of the Monte Carlo
method. The estimates of the oas release are associated
with uncertainties duc to the deficient knowledge and
randomness. The calculations are based on the probability
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.

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-
genejities 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. Locallv applicable creep and
stress models as well as burst criterion are included in
CARATE. The parametric studies show good agrecment with
experimental results.

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

The failure criterion in the described NORA 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 oxyden
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 promise of reducing the
scatter and enlarging the range of apvlicability.

Analyéis 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 *¥20 estimates to show the
sensitivity of the core response to uncertainties in eg.
clad temperature and differential pressure.
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10.

Transicnt Behaviour of Tucl Rods: Influence of Prior
Operating Conditions and Transient Fuel Pin Modelling
N. Hoppe and J. van Vliet

The latest developments to the COMETHE performance code
are described together with bonch-marking tests. The
importance of initial pin condition on LOCA behaviour
is emphasised.

A COMETHE-transient code is presented, which, to reduce
computation time, used an extravolation procedure from
step- to-step.

Fine Tuning of a Mcdel for Creeo of Zircaloy in Steam
K. Malen

In LOCA situation cladding deforms under cconditions of

nhase change and oxidation by steam. This paper sets out
recommended equations to be used in the a, (a¢+B8) and B8
regions. It repbrts a correction to the eqguation
describing creep rate due to superplasticity in the

mixed phase region and an imorovement to the expression
describing (oxide+a phase) strengthening which takes account
of oxide cracking arising from strain below 800°C.

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

Conflicting Helium Filling Pressure Requirements for
Optimum PWR Fuel Behaviour Under Normal and Transient
Conditions Estimated Using the HOTROD and MABEL Codes
J . Gittus and C.F. Bilsby

MARBEL-2 is a transient code consisting of heat conduction,
can deformation (CANSWEL 2) and thermal hydraulic

modules applied to 3 x 3 array of pins, the latter two
modules being mutually interactive through coolant

channel constriction. This papner inputs initial
conditions from a performance code (HHOTROD) - rating,
internatl gas pressure ctc - into MABEL which then

models one particular large break transient (blow down
phase only). The results suqggest that start of life

transient lead to higher clad distensions than EQL, 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 scem to be very valuable in sorting out
the merits of the different codes.

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.

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 transient
and LOCA conditions should be further developed.

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 meistd haluaisi atomipommin kotikaupunkiinsa. Juurl tdllaisena
rdjdhtdvdnd pommina monet ydinenergian vastustajat pitdvidt atomi-

voimalaa. Mutta onko asia ndin?

Maailma tuli tietoiseksi ydinvoimasta ja sen voimakkuudesta ensimmdisen
kerran silloin, kun amerikkalaiset pudottivat atomipommin Hiro§imaan

35 vuatta sitten. Sen jilkeen alettiin kehitelld energiaa tuottavia
atomivoimalaitoksia. Suomessa nditd ydinveimaloita on kahdessa paikassa,

Loviisassa ja Olkiluodossa, kaksi kummassakin.

Usein oudot asiat kammottavat ihmisid ja niin juuri on ydinvoimankin
laita. Tietysti silld on haittapuolia, mutta esimerkiksi niinkin
"turvallinen" tapa kuin halkoldmmitys voisi johtaa ennen pitk#i suuriin
ongelmiin. Jos kaikki Helsingin kokoisen kaupungin talot ldmmitett#i-
siin haloilla, koko kaupunki peittyisi sakeaan savuun. Nykyddn on myds
tutkittu turpeen polttamisesta syntyvdid savua, ja havaittu sen sisdlti-

vidn muun muassa syOpdd aiheuttavia kaasuja.

Maaperidn uusiutumattomat luonnonvarat kuten hiili ja 81jy eivdt riitd
loputtomiin. On oltava joku muu ratkaisu. Aurinkoenergia olisi hyvi
ajatus, mutta se el oikein sovellu "kylm#dn" Suomeen. TH#113 ei ole

tarpeeksi aurinkoista.

Ydinvoima on huolellisesti kdytettynd hyvd asia. Usein talouskilpailu
onkin sen pahin vastustaja. Kun yritetdin pienentdi kustannuksia,
aletaan tinkid turvallisuudesta. NHin luultavasti kdvi Harrisburgin
tapauksessakin. Onnettomuuden tapahduttua joku tietdmdtdn raukka

sanoi: "Mitd hydtyd on edes rakentaa atomivoimaloita. Meilld ainakin
s3hkd tulee pistorasiasta.'" Toisena haittana on radioaktiivisen jétteen
pitkidaikaissdilytys. Sitd tulee kylld niin v#hidn, ettd ainakaan vield

ei sen kohdalla ole suuria ongelmia.

Atomivoimaa kdytetdidn myds lddketieteellisiin tarkoituksiin. Sddehoidon
avulla voidaan tuhota sySpidsoluja. Ydinenergiaa voidaan siis kdyttdd

sotilaallisiin tarkoituksiin, mutta my8s ihmiskunnan hy&dyksi.
Hanna Kuusi (ikd 14 v.)

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