Shonnikirozsiienych

ahstrakdtul

2000245 listopaduf2006
Luhacovice
HotellEontanatleill







Ceska spole¢nost pro ochranu pfed zafenim,
¢len Mezinarodni spole€nosti ochrany pfed zafenim

Statni ustav radiacni ochrany, Praha
Ceské vysoké uceni technické v Praze

Fakulta jaderna a fyzikaIn€ inZenyrska

Sbornik rozsirenych abstraktu

XXVIIL.
DNY RADIACNI OCHRANY

20.11 - 24.11. 2006
Hotel Fongéna I.all.
LUHACOVICE



PROGRAMOVY VYBOR

Irena Malétova, Ing., CSc. — pfedsedkyné

Tomas Cechak, Prof., Ing., CSc.
Dana Drabova, Ing., PhD.
Ivana Hordkova, Ing. CSc.

Vladislav Klener, Prof., MUDr., CSc.
Ladislav Musilek, Prof., Ing., CSc.
Denisa Nikodemova, RNDr., CSc.

Zdené&k Prouza, Ing., CSc.
FrantiSek Spurny, Prof., Ing., DrSc.
Josef Thomas, RNDr., CSc.

ORGANIZACNI VYBOR

Jifina Losinska, Ing.
Ales Frorika, Ing.

Jaroslav Klusoti, Doc., Ing., CSc.
Véra Kiizova
Ladislav Moucka, RNDr.
Vlasta Peskova
Petr Prusa, Ing.
Markéta Smejkalova
Lenka Thinova, RNDr.
Tomas Trojek, Ing.

XXVIII. DNY RADIACNI OCHRANY
Sbornik rozsifenych abstrakti

Vydalo: Ceské vysoké udeni technické v Praze

Editor: Ceské vysoké ueni technické v Praze
Fakulta jaderna a fyzikaln& inZenyrska,
Katedra dozimetrie a aplikace ionizujiciho zafeni
Biehova 7, 115 19 Prague 1
Ing. Jifina Losinska (losinskd@fjfi.cvut.cz)

Naklad: 270 kusia
Vyti§téno:  Vydavatelstvi CVUT, 166 35 Praha 6, Zikova 4

ISBN 80-01-03575-1



OBSAH

A QUAINT INCIDENT WITH AN INDUSTRIAL RADIOGRAPHY SOURCE

Ludmila Auxtovd, Pavol AAGIeKk....................cccoooooeeeeeeeeeeeeeee e eeeeee e e e et e e eees e 11
DAVKY Z INGESCNIHO PRIJMU *'Cs U KRITICKE SKUPINY OBYVATELSTVA
Miluse Bartuskovad, Helena Pospisilova, Jan Lusidk, Irena Maldtova................................ 12

PROGRAMQVA PODPORA PRE EVIDENCIU A VYHODNOCOVANIE
LABORATORNYCH MERANI A VYPUSTI RADIOAKTIVNYCH LATOK
P.oBAEC, P. UFICCK. ..ot e 16

VYUZITIE 'KVA'PALINOVEJ SCINTILA(ZNEJ SPEKTROM];TRIE PRI
STANOVENI RADIONUKLIDOV V MINERALNYCH VODACH
Alena Belanovd, Mart@ VISKOVQ............ccccoeeeeeeeeeeeeeee e eeeee e e eeeee e eee e e eeere e eeeres e eeeesseine s 20

SLEDOYAN’I' VLIVU JADERNE ELEKTRARNY DUKOVANY NA ZIVOTNI
PROSTREDI
Hana Bilkovd, Dagmar Fuchsovd, Eva Sindelkova ..................cooooeeoereeeereeeeeeeeeeseeereses 21

RADIACNA ZATAZ ZDRAVOTNICKYCH PRACOVNIKOV V SLOVENSKEJ
REPUBLIKE '
KOUOI BORM ..o e e e i 23

ANALYZA VPLYVU POVRCHOYYCH AKTIVIT **Po A 2'®3Po NA FAKTOR
KVALITY A ABSORBOVANU DAVKU
Radoslav Bohm, ANtONIN SEAIAK...............cooo e e, 28

DOZIMETRICKE A M’IKRODOZIMETR!CKE HODNOTENIE RADONOVEHO
RIZIKA V POBYTOVYCH A PRACOVNYCH PRIESTOROCH.
Radoslav Bohm, Karol Holy, Denisa Nikodemova...................cc.ccccueiveeeeeeeeeeeeeeeeeeeeeenn, 32

KLINICKY AUDIT V RTG RADIODIAGNOSTICE DOSAVADNI DILCi
VYSLEDKY A ZKUSENOSTI

Petr Borek, Pavel Kratochvil, VIQStimil VAIEk.................ooo oo 36
PRUBEH REKONSTRUKCE ZKUSEBNY OBALOVYCH SOUBORU V ULOZISTI
RADIOAKTIVNICH ODPADU RICHARD LITOMERICE

Petr Borek, Libor Kalda, MiroslQv KUCerka ...............eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeesss s 37

SYSTEM FOR QUICK ASSESMENT OF GAMMA EMITTERS ACTIVITIES
Tomas Brunclik, Jiri Bartosek, Ivan Kasparec, Jan Masek, Petr Masek, Alois Zeman......38

VARIATIONS OF 2Rn ACTIVITY CONCENTRATIONS AND STABILITY
INDEXES IN THE OUTDOOR ATMOSPHERE

Martin Bulko, Karol Holy, Jan Simon, Anna Poldskova, Olga Hold ................................. 39
BILANCE DEKONTAMINACNICH PRACI V JE TEMELIN 2000 - 2006

J. Cimrovd, L _Tichy, R. Trtilek, P. Werbynsky ..........ccccoceomoineneieieeieeseeeeeeveesieveeennnn 43
ZNIZOVANIE NEHOMOGENITY PRIECNEHO PRIEREZU RTG. ZVAZKOV

JAroslay COMPeL................oocoveouiiniiiiieieieeeeetee ettt ettt ea e se s 44

SYSTEM ,,ESTE EU% - SOFTWARE NA ODHAD ZDROJOVEHO CLENA,
MODELOVANIE RADIOLOGICKYCH DOPADOV A NAVRHOVANIE
OCHRANNYCH OPATRENI NA UZEMI EU V PRIPADE HAVARIE JE ALEBO
INEJ UDALOSTI S RADIACNYMI DOPADMI

Peter Carny, Miroslav Chyly, Jawid Nabizada.......................ccoooveeereeeeeereeeeeeeeeeeeeereesrnes 47

RADIOLOGICKA FYZIKA NA FJFI CVUT V PRAZE: MINULOST, SOUCASNOST
A PERSPEKTIVA
Tomds Cechdk, Pavel Dvordk, Ladislay MUSIICK ..o 48



RADON IN THE PUBLIC-OPEN CAVES AND IN SPELEOTHERAPY CAVES
T Cechdk, A. Frorika, K. ROVENSKd, L. TRIROVE «..ovoveeeeeeeeeeeeeeeeeeeeeeeeeee e eeeeeeeeeeseseeeeeen 52

SLEDOVéNi MERNE AKTIVITY RADIONUKLIDU V ZP V OKOLI JADERNE
ELEKTRARNY TEMELIN
T. Cechdk, J. Klusori, L. TRinOVA, T. TFOJEK..............cocoooveereeeeeeeereieeeiesi e 56

E)V(FERIMEI\{TALNi STANQVENf}gOEl:‘ICIENTU ZESLABENI DAVKOVEHO
PRIKONU PRI POJEZDOVEM MERENI
I Cespirovd, O. OBraz, R. Vedra ..................ooeeeeeeeeeeeeseeeeeeseeseseeserseesssevsiesieeessessses e, 60

DNA DAMAGE INDUCED BY MONOENERGETIC SINGLE-SHOT SOFT X-RAY
LASER

Marie Davidkovd, Viktorie Stisovd, Bedrich Rus, Anna Plavcovd, Jifi Polan, Michaela

Kozlova, Michal Stupka, Pavel Homer, Tomas Mocek ................c.ccccoumeemncnceecenniacenncnns 64
RADIACNA OCHRANA V SE EBO V AREALI BOHUNICE PO ROZDELENI] JE V1
A JE V2 A VZNIKU NOVYCH PRAVNYCH SUBJEKTOV

LUBOIUE DODIS, ...ttt e et e e e e e et e e e s s e et e e e e s e st aarsateaeneene s 67
IMPROVING OF THE WORKING CONDITIONS AND CLEANING OF GAS
DISCHARGES DURING THE OUTAGE AT BOHUNICE V1 NPP

Lubomir Dobis, Jan Kaizer, JAroslay SVILek.............ooooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeearasaeaes 68
ODSTRANOVANI VYSOCE AKTIVNICH CASTIC ZE ZARIZENI ZV KNI
J. DOSIGL, L. TiChY, R. THHICK ... enen e 73

VYVOLAV'ACI',PROCES \% DEN”TALNi RADIODIAGNOSTICE — POROVNANI
INTRAORALNICH FILMU A VYVOJEK

Petra Dudlova, LeOS NOVAK.............eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeereeeeeeteeeseasssesesessnerssraesannnes 74
ALANINOVA EPR DOZIMETRIA PRE KLINICKE APLIKACIE
N DUFRY ettt st ettt et ettt eb e 79

VYUZITIE SYSTEMOV ENSEMBLE, RODOS A RTARC I’JRADOM JADROVEHO
DOZORU SR PRE ODHAD NASLEDKOV HAVARII JEZ MIMO UZEMIA SR.
Juraj Duran ....... e eeneeeeseeeeeseeeeseeeesseesesteessteeanteeenteeanteeeaateeasneeeateeateeehae e bt e enatesareesneeenbaestae e 81

VYVOJ A VYUZITI’E NASTROJOV’ NA PODPORU MANAZMENTU OBNOVY
KONTAMINOVANEHO OSIDLENEHO UZEMIA
Tatiana Diranova, AAela MESKOVG ............oeeeeeeeeeeeeeeereeereeeereeeseeesseeeeeeeeeeeeeeeeeteeeeseeseena 85

RADIACNI ZATEZ PACIENTA PRI RADIKALNI RADIOTERAPII EXTERNIMI
FOTONOVYMI SVAZKY
Pavel Dvordk, Simona Trampotovd, Viadimir Dufek’ ...............ccccoeeeeeeomvereceererreeeeereeenann. 89

OPTIMAI:IZAV('JNi MEZE A ZKUSENOSTI S JEJICH UPLATNENIM NA JADERNE
ELEKTRARNE DUKOVANY

Emil Fiala, Libor UrDAUETK, .........ooooeeeeeeeeeeeiiieceeeeeeeee et eeeeeeeeaes e esnae e eentasesesreseenans 90
ZABEZPECENI RIZENYCH VSTUPU RADIACNICH PRACOVNIKYU DO KP ETE
P. FOUYN, M. FQINIKOVA ... ettt ns s 94

VZ’TAH MEDZI OZIA’RENIM RUK PRI PRACACH S RADIOFARMAKAMI
A UDAJOM PRSTOVEHO DOZIMETRA

M. Fiilop, D. Bacek, P. Ragan, D. Nikodemova..................cccccceeeueivvineniniciniiiiniieeennns 95
DOZIMETRICKY INFORMACNY SYSTEM V ZDRAVOTICTVE
Erzsébet Fiiri, Juraj MAQUIQ .............cccccocoveiviiniiiiiiniiieniiniteieicetrt e 96

BENTONITES FROM SLOVAK DEPOSITS - STUDY OF SORPTION
CHARACTERISTICS
Michal Galambos, Jana Kuféakova, Pavol Rajec..................ccceecereeeveiiiiiioniinieienennne. 97




DISTRIBUCE CESIA 137 V LESNIM EKOSYSTEMU
J. Havrdnek, E. Sindelkovd, M. Hort, K. ZEMaN ............oooeoeeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeren 100

MERANIE HL.BKOVYCH PROFILOV INDUKOVANEJ AKTIVITY HRUBYCH
VZORIEK

R. Hinca, M. Pavlovic, I. Strasik, E. Mustafin, A. Fertman, E. Kozlova, H. Iwase,

G. Mustafing, D. SCRAVAL.........ccccooeveieieiiieee ettt seva s e sva e ereare e 101

THE SUBJECT “RADIATION PROTECTION” AT THE FACULTY OF CHEMICAL
AND FOOD TECHNOLOGY IN BRATISLAVA
OIGA HOIG..........ocioieiiiiitieet ettt ettt en e bbb e b 103

OBJ}EMOVE AKTIVITY 3%**py A 28py vV PRIZEMNI ATMOSFERE PRAHY
V LETECH 1986-2005
Z. HOIgye, R. Filas..........cccccoooiiiiviiiiiiiiiiiiiiee ettt 106

VYSQKOCITLIVA METODA PRE KONTINUALNE MONITOROVANIE *?Rn VO
VODACH )
Karol Holy, Monika Miillerova, Zofia Gulasova, Anna Poldskova ..................cccccceee.... 107

MONITOROVANI TRITIA VE VLTAVE PRI VYPOUSTENI KONTROLNICH
NADRZIi ETE :

M. Hort, J. Havrének, E. Sindelkova, H. Bilkovd, D. Fuchsovd, K. Zeman................... 111
NARODNY AUDIT KVALITY NA CT PRACOVISKACH V SR - PODKLADY
A METODICKA PRiPRAVA

M. Horvathova, D. Nikodemova, P. SOMOVOVSKQ ............ooeeeeeeeeeeeeeeeeeeeeeeee e 113

FRAGMENTATION STUDIES IN HEAVY CHARGED PARTICLE BEAMS BY
MEANS OF TRACK ETCH DETECTORS
Iva Jadrnickova, FrantiSek SPUInY............cocoocuiviviiniiiniiieieeeee et e 114

QUALITY ASSURANCE PROGRAMME FOR RADON AND ITS SHORT-LIVED
PROGENY MEASURING DEVICES IN NRPI PRAGUE
KAV JUICK ... e et e e e e e e s e ee e e e e e renane 118

HODNOCENI',MAMOGRAFICKYCH PRACOVIST PRI KONTROLNI
CINNOSTI SUJB

Eva JUrSTkoVA, OO KOL..............oeeeeeeeeeeeeeeeeeeeeeeeeee ettt e e e eeeerese s 120
VYROBA PgoéNYCH ETALONU AKTIVITY POMOCI SOURADNICOVEHO
ZAPISOVACE

MK GOUF oot e e e et eee s e e e e uae e asae e e e s e aasaneess s aasasasansansaaeereeeranaaaanaens 122

KONSTRUKCE A VYUZITI VOXEL FANTOMU PRI VYPOCTECH DAVEK
V LEKARSKYCH APLIKACICH
J KIUSOP, T COORAK ..o e e e et e e e e et er e 123

PHOTON FIELDS ANALYSIS IN THE IONIZING RADIATION SOURCES TEST-
HALL BUILDING AND THE HIS VICINITY

J. Klusor, T. Cechdk, P. BOFEk, R. KFiZ ..o ooeeeeeeeeeeeeeeeeeeeeeeeeeeeee et 126
JE TEMELIN - PRUVODCE "ZAKAZANOU ZONOU"

Josef Koc, JiFi VORGICK ...............cccoc.coueiioiiiiiiiiiiiiiieiitieeee s 130
NOVA KRITERIA PRO ZOBRAZENI - MAMOGRAFIE

O1t0 KOl EVA JUFSTKOVA. ...ttt eee et a s vsrt st s s s 131

NOVE PRISTROJOVE VYBAVENI PRO EXPERIMENTALNI VYUKU NA
SKOLNIiM REAKTORU VR-1 VRABEC URCENE PRO PLYNOVE DETEKTORY
NEUTRONU A SCINTILACNI SONDY

Antonin Kolros, JOSEf KOS .............cocciiiiiiioiiiiiiiiiiiiiiciciecee et 133



RADIACNA ZATAZ PRACOVNIKOV ROZNYCH PROFESIi V ROKOCH 2000 AZ
2005

Z. KOPEROVA, M. KOFVCTIOVA «.....oaeeeeeeeeeeeeeeeeeeeeeeeee e e 137
CHARAKTERIZACE RADIOAKTIVNICH ODPADU V UJV REZ A.S.
P. Kovarik, K. SVOBOAA, D. SiF......oovooeeeeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeeen 141

VYHEADAVANIE ZDROJOV KONTAMINACIE GEOLOGICKEHO PROSTREDIA
V OBLASTI SANACNEHO CERPANIA PODZEMNYCH VOD METODOU
NUMERICKEHO MODELOVANIA

Tibor Kovdcs, Juraj Benko, Milos KOStolansky ...................cccccoveceeveecveeeeeeeeeeneeeennn, 145

VPLYV GAMA ZIARENIA A OZAROVANIA VYSOKOENERGETICKYMI
ELEKTRONMI NA STERILITU A VITALNE FUNKCIE VRTIVKY
MEDITERANNEJ CERATITIS CAPITATA (DIPTERA, TEPHRITIDAE)

M. Kozdnek, M. Paskova, J. Bukovjan, J. Dobrovodsky .................ccceoeeeeceecevceceavareannnn. 146

A HIGH RESOLUTION GAMMA-RAY SCANNER USING THE SCINTILLATION
DETECTORS ,
SEEFAN KFTAC ..o s e s s e e e eeeeee s seeene 148

SAFETY PERFORMANCE INDICATORS AS WAY OF ALARA
IMPLEMENTATION IN NUCLEAR POWER PLANT UNITS IN THE CZECH
REPUBLIC: RESULTS

Viadimir Kulich, Emil Fiala , Libor UrBancik ...........coweeoeeeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeee v 152

RADIOPROTECTIVE EFFECTS OF CYSTAMINE OR AMIFOSTINE (WR-2721) IN
MAMMALS EXPOSED TO GAMMA RAYS OR NEUTRONS
Pavel Kuna, Milan Dostal, Otakar Neruda, Pavel Petyrek, Frantisek Podzimek, Vaclav
Svoboda,+Jan Simsa, Stanislav Spelda, +Ivan Vodicka, Karel Volenec, Josef Knajfl,
Jan Severa, Jifina Vavrova, Frantisek Skopec, Stanislav Filip, Milan Resl, +JindFiska
Hermanska, Zdenék Prouza, Leo§ Navratil, Frantisek Spurny, Pavel Pitterman, Evien
LESHE ...ttt ettt b e eneteae 156

30™ AND 29" ANNIVERSARY OF REACTOR ACCIDENTS IN A-1 NPP
JASLOVSKE BOHUNICE
Jozef Kuruc, LUbOmir MGLel. ................ccooeeveeveienieieeeeeieeeeeeeeeeeeeeete et 159

MERENI POLE ZARENI POZADI NA PRACOVISTI NEUTRONOVE ZACHYTOVE
TERAPIE REAKTORU LVR-15
Z. Lahodova, L. Viererbl, A. Hordk, V. Klupdk, M. Marek, M. Siman............................... 163

VYPOCTOVY NASTROJ PRE URCOVANIE ODVODENYCH ZASAHOVYCH
UROVNI PRE PRIJIMANIE OCHRANNYCH OPATRENI
M. Listjak, O. Slavik, P. Gondor, Z. KUSOVSKQ...............c.cccoeeeveeeceeeeeeeeeieeeeeieeeeeeeeeenennn 165

MONITOROVANI P! PO CERNOBYLSKE HAVARII A SOUCASNY STAV
PROBLEMATIKY

Irena MalGtova .....................oouiiiiiiiiiiiiiiiiic ettt 169
RADIACNY MONITORING SLOVENSKEHO HYDROMETEOROLOGICKEHO
USTAVU

Terézia MelicCherovd......................cccocuiiiiiiiiiiuiiiineccceet ettt 173

GAMMA SPECTROMETRY METHOD IN SITU IN HOUSES WITH HIGH
CONCENTRATION OF RADON
L. Moucka, L. TRIiROVA, T. THOJEK .........oooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e e e eeeaeneeas 174



ZAKLADNi’KRITli;gIA I,IODNOCENi PROFESIONALNI EXPOZICE
IONIZUJiCiMU ZARENI A JEJICH VYVOJ
TOMUAS MULLCE ...ttt e e e e e e s e s e e e e s eaeeeeaaaeaaaaeaaaassaa e e s e e s e eaesareenaaaes 178

TESTOVANIE SCINTILACNYCH KOMQROK LUCASOVHO TYPU PRE
EXPRESNE STANOVENIE KONCENTRACIE ***Rn

Monika Miillerova, Karol HOIY .............cccoouecuecieeieieieeiieieerieeeeeeeeeisestavae s anaess s 179
PSYCHO-SOCIALNI ASPEKTY RADONOVEHO RIZIKA - NEKOLIK POZNAMEK

MATEN INEZNAL ... e e et ee e e aee e e e et e e s e esee e e e eeeeeesnannee 183
TRANSFER RADONU Z PODLOZI DO VNITRNiHO OVZDUSI OBJEKTU

Martin Neznal, Matéj Neznal, Martin Jiranek, Ales Frofika.................coeceeeveeeeeceeennnnnn. 185
ELEKTROCHEMICKA DEKONTAMINACE ZEMIN

M. Némec, J. Dostal, 1. Tichy, R. Trtilek, P. Zapletal ................ccccooevvvivveenenieinivcreannanns 188

PROFESIONALN{ EXPOZICE PRACOVNIKU VYZKUMNEHO REAKTORU LVR-
15V UJV REZ A.S.
J. Neuzil, V. Cinovsky, D. JAVIT€k..................cccooooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee s 189

RADIACNA ZATAZ PERSONALU PRI INTERVENCNYCH RADIOLOGICKYCH
VYSETRENIACH
D. Nikodemova, D. Saldt, K. BGhm, D. DFGBOVA .........ooooeeeeeeeeeeeeeeeeeoeeeeeeeeeeeeeeeeeeeeeeeea 192

DIAGNOSTI’CKE REFERENCNI UROVNE — SMYSL A SPRAVNY ZPUSOB
STANOVENI

LOOS INOVAEK ..ot e e ettt e e e e e e e e ereaee s e e aaaaseseasanaaaassesssmnaaaesseaesesnnaaanas 195
INOVACE CENTRALNIHO INFORMACNIHO SYSTEMU RADIACNI KONTROLY
V JE DUKOVANY

Petr ORrunlica, LiDO¥ FIQLQ...............oooooeeeeeeeeeeeeeeeeeee ettt ieeeteesassesaseasaassssasssesasassasasessssasas 202
MIKROQOZIMETI}IC'I(_A ROZDELENI DEPOZIC ENERGIE NABITYCH CASTIC
VE VODE A VODNI PARE

Zdenka Palajova, Vaclav Stépdan, Marie Davidkova...................ccooeeeeveeveeeeereevsrernsnnon, 203
PGIS PORTABLE GAMMA RAY SPECTROMETER
Bob Paviik, Jaroslav Klusor, Marcel OREF................ooeeeeeeeeeeeeeeeeeeeeeeeereeeeeeeeseeevaneens 204

ZKUéENOS'TI Z PRECHODU NA Nov;i DpPORU(':ENi PRO STANOVENI DAVKY
V EXTERNi RADIOTERAPII ZiISKANE PRI ON SITE AUDITECH
L PaVITKOVA, I HOFAKOVA. ... eeeeeeeeee e e eeeeeeseeseneseesesassasessneseesesasaessnnenneeens ‘208

TECHNIKY’EMP’IRICKE A §T1§TISTICKI:3 INTERPOLACE PRO KOREKCI
MODELU SiRENi ZNECISTEN{

Petr Pecha, Radek HOfMAN ...............ccocceeieiueseereieieeieieeeeeieseaaeaeaaaseesessnesesseesesseeseannas 213
PATIENT DOSIMETRY IN RADIODIAGNOSTICS
FrANUSER PEFRICKA ...t e etee v e et reses s e b sna e sseesta s seessaeasas 219

THE RECENT CHALLENGES OF RADIATION PROTECTION IN THE CZECH
REPUBLIC
Karla Petrova, DAna DFGDOVA ................cccoueueeeiiieiieeeesicneeieseesemsisioiesesessssssisisssssssssssinnes 223

ANQLYZA EXTREM])JiCH JEVU NA SLUNCI V PRUBEHU DLOUHODOBYCH
MERENIi NA PALUBACH LETADEL

Ondrej Ploc, FrantiSek SPUTRY ..........c.cccooiueeuieieiieieeeeee sttt sie st saesiesneenens 228
ZAJISTOVANI KVALITY VYSLEDKU ZKOUSEK V LRKO ETE
" J. Pospichal, M. Kurfirt, D. JANOVSKY ..........ocuoeeeieeiieieieeieeeerteseseie et ens 232



VYPUSTI RADIONUKLIDU Z JADERNYCH ELEKTRAREN DO HYDROSFERY -
EXPOZICNI CESTY, DOPADY, REGULACE
Zdenek Prouza, Jan MAtzner ......................cocoooeeeeeeeeeeeeeeeeeeeseeeeeesee e eeeeseeeeeeeeeeeneneons 235

DEMONSTRACE ZAVADENI NEODKLADNYCH A NASLEDNYCH OPATREN]
V PRIPADE VAZNE HAVARIE JADERNEHO ZARIZEN]
Eliska Prepechalovd, Barbora MAreSovd ....................c.c.cocoooeveeeoeeeeeeeeeeeeeeeeeeeeeeeererrs 240

STANOVENI RADIACNI ZATEZE PACIENTU PRI VYSETRENICH
V RENTGENOVE DIAGNOSTICE
J. Rada, I. Hordkova, L. Novak, J. Ocednsky, J. Pacholik, L. Tomdsek, H. Zickovd,
O. SMEKQL A. SEAIACEK ....................eooeeeeoeeeoeeeeeeeee e 242

PRIESKUM RTG PRI’STRQJOV A PARAMETROV POUZIVANYCH PRI RTG
VYSETRENIACH HRUDNIKA
P. Ragan, I. BORMOVA.............coccoooeereeeeiiieeeeeeeeeeeeeeeteeeeeeeeeee e, 246

ZHODNOTENIE SYSTEMU A VYSLEDKOV SKUSOK RTG PRISTROJOV V
DIAGNOSTICKEJ RADIOLOGII
P. RAGan, Z. KANIOVA..............c.oocooiveioieeeieieeieeeeeeeeeeeeee et vee e, 248

KAPACITA L,ABORATORi SE SPEKTROMETRIi GAMA ZA RADIACNI
MIMORADNE SITUACE
Petr Rulik, Jan Skrkal........ eeeeettteteeeeetara—eeettta——————eettaaeeeattar—aaeaart——..earr i ————————— 250

RESULTS OF THE ALARA PRINCIPLES IMPLEMENTATION AT DUKOVANY
AND TEMELIN NPP
Peter Rydlo, Josef Koc, Viadimir Kulich, Jifi Vokdlek, Libor Fiala................................. 254

ZMENY LYM’FOCYTARNiCH SUBPOPULACI INDUKOVANE GAMA ZARENIM
V PERIFERNI KRVI PRASETE
Zuzana Iéehdkové, JIFE STKOF Q..o 256

MICRODOSIMETRIC APPROACH TO ANALYSIS OF LEUKAEMIA INCIDENCE
AMONG ALPHA PARTICLE EXPOSED PERSONS
A SEAUAK ...ttt rerenan 260

VYUKOVVA L@BORAToﬁ osgBNi DOZIMETRIE NA ZDRAVOTNE SOCIALNI
FAKULTE V CESKYCH BUDEJOVICICH
J. Singer, P. Kuna, L. Navrdtil, R. HaQVFGRKOVG ................c.ocooeeeeeeeeeeeeeeeeseeeseserereeeenn 261

HODNOTENIE PED NAD STVORICOU ZASOBNIKOV KZ-48 V MSVP POMOCOU
PLANOVACIEHO NASTROJA VISIPLAN 3D ALARA
O. Slavik, D. Kucharovd, M. Listjak, I. Pély, A. Mikusova ..............cooooeomeeeeersererrern, 262

SIMULACNE VYPOCTY A POSTUP URCENIA ODVODENYCH ZASAHOVYCH
UROVNI PRE VYBRANE METEO PODMIENKY A ZDROJOVE CLENY
O. Slavik, M. Listiak, P. Gondor, Z. KuSOVSKG...................ocooeeeoveeeeeseeeeeeeeeeeeesesessee 266

NEW TYPES OF STEELS FOR NUCLEAR TECHNOLOGY AND INDUCED
ACTIVITIES

V. Slugeni, G. Farkas, R. HiNCQ ................c..oooueeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e, 270
CENTRUM HAVARIJNEJ ODOZVY UJD SR

A. Sokolikova, F. Parimucha, P. JUFKQ ..............ccoccooveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeo 275
OVEROVANI RAMOVYCH MERIDEL PRO OSOBY — LETISTE PRAHA RUZYNE

TOMAS SOUKUP.............coeeeeeeeeeeeeeeeeeeeeeeeeeee e, 278

PROBLEMATIKA OVEROVANI RAMOVYCH MERIDEL PREPRAVOVANYCH
NAKLADU
TOMAS SOUKUP.............ceoeeeeeeeeeeeeeeeeeee et 279



DOSIMETRY ONBOARD SPACECRAFT AND AIRCRAFT - NEW TENDENCIES
AND APPROACHES

FrantisSek SPUFRY............cccoooiiiiiiiiiiiiie et b ettt 280
KRIZOVE RiZENi NA SUJB - STAV V R. 2006
Véra Starostovad, Barbora Havrankova, Helena Chuda, Frantisek Koldus ....................... 287

INFORMATION ABOUT THE “EVIDOS” PROJECT FOR DOSIMETRY IN MIXED
NEUTRON-PHOTON RADIATION FIELDS IN NUCLEAR INDUSTRY OF NEW
AND CANDIDATE MEMBER STATES OF THE EUROPEAN UNION

Jozef Siiss, Stefan Griibel, Velin Balev....................ccccooooeomeeeereeeeeeeeeeeeseeeeeeeeevneeeeenns 288

ZAJISTENI RADIACNI OCHRANY BEHEM NAKLADANI S RADIOAKTIVNIMI
ODPADY V UJV REZ A S.
K. Svoboda, P. Kovarik, D. Sit, J. POGIARG.............cocoeoeoeeeeeeeeeeeeeeeeeeeeeeeeeee e 291

OPTIMALIZACIA KVALITY OBRAZU A RADIACNEJ ZATAZE PACIENTA
PRI VYSETRENIACH PLUC V DIGITALNEJ RADIOLOGII

D. Saldt, D. Nikodemova, M. ZGkovd, V. LeROISKG............coooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseens 294
INTERFERING EFFECTS DURING LIQUID SCINTILLATION MEASUREMENT
0. S'zmek L SVEOHITK, L. TOMASKOVA ..o e retee e e e 296

VERIFICATION OF DOSE VOLUME HISTOGRAMS IN STEREOTACTIC
RADIOSURGERY AND RADIOTHERAPY USING POLYMER GEL AND MRI

Jitka Semnickd, Josef Novotny Jr., Viclav Spévacek, Jiri Garcic, Martin Steiner, Libor

Judas, Milan VOSMIK..............cccoocooiiiiiiiiiiiiiiiiieiicceeeeee v 300
RADIOCARBON IN THE ENVIRONMENT

Jan Simon, Alexander Sivo, vo Svétlik, Karol Holy, Marta Richtdrikovd, Anna Poldskovd,

Pavol Povinec, Martin BUIKO..............c.ccccooccouimimeiiiiieieeioie oo eseeeene e 304
POROVNANI ,,TESNYCH“ GEOMETRII MEREN{ VE SPEKTROMETRII GAMA
o SKPKAL J. TECL....oeooeoeeeeeeeeee e 306

TEORETICKE PREDIKCE CETNOSTI KOMPLEXNICH POSKOZENi DNA
VYVOLANYCH IONIZUJIiCIM ZARENIM

Vaclav Stépan, Marie DavidkOVa .................c...coocoveeeeeeeeeeeeeeeeeeeeeeeeeeeeees oo 310
INFLUENCE OF IONIZING RADIATION TO THE ESTROGEN RECEPTOR-DNA
COMPLEX

Viktorie Stisovd, Stephane Goffinont, Melanie Spotheim-Maurizot, Marie Davidkova..... 312

INTRODUCING THE HIGH-PERFORMANCE INTERCEPTOR

TPfaN TAPRAN .........c..iooiiiiiiieiiiecee ettt et 315
LABORATOR SPEKTROMETRIE GAMA SURO PRAHA
J. Tecl, V. Pfeiferova, J. MIRQIIK ...............c.ccooooueiieiiiieieeseeeeee e 316

ANALYZA VZTAHU r(k) MEZI VETRACIM KOEFICIENTEM £k(r) A
RYCHLOSTI PRISUNU RADONU r(f) Z PODLOZI DOMU DO VZDUCHU V
INTERIERU

J. Thomas, K. Jilek, J. MIkSOVSKY ..........cccocoimiiiiiiiiiiiiiiiiiniieieeceeetcee e 320
INVERZE JACOBIHO-PORSTENDORFEROVA MODELU DYNAMIKY
PRODUKTU PREMENY RADONU VE VZDUCHU MIiSTNOSTI

J TROMAS M. BFADEC...........ooooooeeieeeeeeceeeeeeeee ettt 328
RECENT RESULTS OF ESTIMATION OF LUNG CANCER RISK FROM

RESIDENTIAL RADON
L. Tomasek, A. Kubik, K. Jilek, A. Frovika, L. Moucka, J. HoleCek .............ccccevvvvvvvennnn.... 333



RADIACNI ZATEZ PACIENTU PRI INTERVENCNICH VYKONECH
Simona Trampotovd, LiDOT JUAQS ...............cc.cceueeeeeeeeinieiieiiiesieeieecressesieesnessesnsesssassennns 337

NOVY FILTRAéNi MA’I:ERIAL PRO ODBERY AEROSOLU RADIACNI
MONITOROVACI SiTi CR
Lenka TrRKOVA, Pt RUITK.........u.eeeeeeeeeeeeeeeee e et eeeeeeeaeeee e e e e e e e s e seeaeeaaaaaaaaaaes 341

NEJISTOTA STANOVENI ROCNi EFEKTIVNI DAVKY PROFESIONALNIHO
OZAREN{ OSOB SLEDOVANYCH CELOSTATNI SLUZBOU OSOBN{
DOZIMETRIE

JAPOSIAV THOUSTL JIFL PLICREIQ.........eeeeeeeeeeeeeeeeeeeeeeeteseeeaseasessssssssassssesssnsenessssssesessssessssansnns 345
PRVNI TESTY DOZIMETRICKYCH VLASTNOSTI PRASKOVEHO TLD
"LIF:MG,TI

JIFEVQIEREQ «.ocooooooeoeeeeeeeeeeeeeeeee e eeeeeeeee e e e e e e e ee e et s e aasaaasaaasaaaeesssassaans s snaassaaassasaasaeeees 349

PRACOVISTE NEUTROI,\IOVE ZACHYTOVE TERAPIE REAKTORU LVR-15
Z HLEDISKA RADIACNI OCHRANY

L. Viererbl, Z. Lahodova, A. Hordk, J. Burian, M. Marek..................cccoouveeeceeceeeencenreannnne. 351
EXPRESE PROTEINU P5?3, YH2AX AMCL1U PERIFERNICH LYMFOCYTU

Zderika Vilasovd, Zuzana Rehdkova, Jirina Vavrovad, Jan Osterreicher...........uuueeeen... 354
ROZDILNE PRISTUPY K VYHODNOCOVANI PRIJMU PRI RUTINNIM
MONITOROVANI

T VEDQuoeeeeeeeeeeeeeeeeeeeee et e eee e e e e e eessete e s s e s s naaeeesassaeteaeessansestessessaneaeesssssannaaeaasanne 355
ZAJISTENI RADIACNI OCHRANY U HYBRIDNI KAMERY

Jaroslav Zimak, Dana Valachova, Zuzana Paskova......................ccccvcveeiceevenceeseenennn. 358

HODN'OCEI\{i UNIKAJICIHO ZARENI U RADIONUKLIDOVYCH OZAROVACU
POUZIVANYCH V RADIOTERAPII
Helena ZGSkova, IVana HOFGKOVA ...............c.oeveeeeeeeeeereeeeesesereesersseesesesseseseessseeseseesssesssons 359

REJSTRIK

10



XXVIII. Dny radiaéni ochrany, Luhacovice, 20.-24.11.2006, Sbornik roz§ifenych abstraktt
(author's formatted copy)

30™ AND 29™ ANNIVERSARY OF REACTOR ACCIDENTS
IN A-1 NPP JASLOVSKE BOHUNICE

Jozef Kuruc, Lubomir Matel

Department of Nuclear Chemistry, Faculty of Natural Sciences,
Comenius University, 84215 Bratislava, The Slovak Republic

kuruc@tns.uniba.sk

Summary

The facts about reactor accidents in A-1 Nuclear Power Plant Jaslovské Bohunice,
Slovakia are presented. There was the reactor KS150 (HWGCR) cooled with carbon dioxide
and moderated with heavy water. A-1 NPP was commissioned on December 25, 1972. The
first reactor accident happened on January 5, 1976 during fuel loading. The second serious
accident in A-1 NPP occurred in February 22, 1977 also during fuel loading. This INES level
4 of reactor accident resulted in damaged fuel integrity with extensive corrosion damage of
fuel cladding and release of radioactivity into the plant area. The A-1 NPP was consecutively
shut down and is being decommissioned in the present time. Both reactor accidents are
described briefly. Some results of radioecological monitoring of the A-1 NPP locality are
presented.

Introduction

In this year we are memorialising the thirtieth anniversary of the first incident and the
twentieth-ninth anniversary of the second accident on nuclear reactor KS 150 in A-1 NPP.
Prototype nuclear power plant A-l located in Jaslovské Bohunice was a HWGCR with
channel type reactor KS 150 with natural uranium (refuelling during operation) and capacity
of 143 MW.. The steam rising from primary circuit of the reactor with temperature 410 °C
move ahead into 6 modules of steam generators and then into turbines with generators. Fuel
change was realised during the operation of reactor. The construction of the NPP started in
1958, commissioned on December 25, 1972. This NPP produced 916.1 MWh of electric
energy during quadrennial operation (9).

The First incident on A-1 NPP Jaslovské Bohunice

Thirty years ago the first incident (failure of the closing mechanism of technological
channel) happened on January 5, 1976 (Nuclear Regulatory Authority of the Slovak
Republic, 1996). Fresh fuel assembly (together with the technological plug) ejected to the
reactor hall. Coolant (carbon dioxide) was flowing out from the reactor during short time until
the refuelling machine was reconnected with open technological channel and stopped coolant
leakage. Immediately the personnel were not irradiated. Two people out of hall, which did not
respond on warning system, were suffocated by the carbon dioxide. No radioactive substances
escaped to atmosphere. The public was not informed about the progress of incident, while the
population was not endangered. This incident was described in detail in the paper of FriSova,
M., et al. (1998). This incident on the reactor A-1 NPP was not evaluated according to the
INES scale up to present time (INES, 2001). According to our opinion the incident on the
reactor A-1 of 1976 year should be classified at least as third level of INES scale. The reactor
was consecutively unplanned outgaged and reconstructed up to end of 1976.
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Accident on A-1 NPP Jaslovské Bohunice

During refuelling, the insufficiently transmissive fuel assembly was charged into the
reactor core on February 22, 1977. Local overheating of fuel, technological channel and
heavy water circuit tube caused the loss of barriers integrity between heavy water moderator
and fuel with cooling gas. The cladding and steam generator tube corrosion under water
saturated by carbon dioxide occurred and resulted into the contamination of primary and
secondary circuit (Burclova, 1998). In 1979 the final decision was made to decommission this
plant. There were 439 of total of 571 spent fuel assemblies transported to the former Soviet
Union since 1984 to 1990. Damaged 132 fuel assemblies were sent to PA Mayak (Russia) in
1999 (Nuclear Regulatory Authority of the Slovak Republic, 1996).

In 1991 International Atomic Energy Agency introduced INES scale (The
International Nuclear Event Scale, 1999) with 7 levels. Subsequently, the second
accident on A-1 NPP was classified as accident of 4™ level of INES scale. During the accident
no leakages of radioactivity into environment proceeded allegedly (Nuclear Regulatory
Authority of the Slovak Republic, 1996).

Abnormal rainfall on A-1 NPP site and insufficient countermeasures against flooding led
to a flooding of rooms in the plant-controlled area in June 1978. A huge amount of
contaminated water was produced. The contaminated water subsequently was released into
the recipient of Dudvah River and then to Vah River. Notwithstanding the increased
radioactivity of the effluents, no immediately countermeasures for the mitigation of
consequences had to be done. Water from these rivers is used for irrigation of fields
(Petrasova, M., 2003).

After the second accident the Government of the former CSSR decided on
decommissioning of A-1 NPP by the resolution No. 135 of May 17, 1979. The really
decommissioning activities started in 1995. Around 8 milliard of Slovak crowns (~267
million §) were spent on decommissioning of A-1 NPP since 1995 to end of 2005 (Beer, G.,
et al., 2005). It is necessary also to add the finances spent up to 1995 to the expenses for
liquidation of A-1 NPP.

Some papers were published about radiation consequences of accident on A-1 NPP and
about monitoring of the environment. Their short review was published in the Proceedings of
31 Radiobiological conference (Kuruc, J. and Matel, L., 2006).

Monitoring of ground and surface water and surroundings of the A-INPP

After second accident the radiation monitoring of the territory and river basin started which
continues up to this day. The soils in the area of the decommissioned A-1 NPP are the most
contaminated.

In monitoring of the environment in locality of the A-1 NPP participated workers of the
Department of Nuclear Chemistry, Comenius University. On this department new method of
239249py determination in soil was developed (Matel, L., Mikulaj, V., Rajec, P., 1993).
In sediments of Canal Manivier the specific activity of ****Pu was (5+40) Bq.kg" and
specific activity of "*’Cs was (3+240) kBq.kg", in sediments of Dudvah River specific
activity of 2****Pu was (0,5+10) Bq.kg" and specific activity of *’Cs was (3+30) kBq.kg
(Matel, L, et al, 1993). The collecting sites are shown on the Figure 1.

The results of two-years measurements (Matel, L., 1995) of *°Sr, ****Pu and **' Am in
20 g samples are presented in the Table 1.
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Table 1. Results of determination of *Sr, Z***Pu and **' Am in 20 g samples (Matel, L., et al., 1995).

Sample, No. Depth 239240py [Bq.kg™'] YCs [Bq.kg"] |”Sr [Bq.kg]
Sediments
V. Kostolany 0-5 0.28 15.7 <1.2
Zlkovce 0—20 0.28 45.7 <1.2
Bucany 0-20 0.43 222 2.9
Sered’ 0-20 <0.11 459 4.8
Aqueous plants
Bucany 0-5 0.43 108 0.7
V. Kostol'any 0-5 0.11 2.6 <4.9
Soils
Zlkovce 0-5 0.22 30.8 <1.2
V. Kostol'any 0-5 0.11 11.1 <1.2
RadoSovce 0-5 0.16 10.9 2.4
Pedenady 0-5 0.31 10.6 <1.2
Katlovce 0-5 0.29 7.7 <1.2
Krakovany 0-5 0.14 12.7 <1.2
Nizna 0-5 0.23 9.9 1.6
Zlkovce-2 0-5 0.22 30.8 1.6
JE Bohunice 0-5 <0.18 29.8 2.5
Trnava 0-5 <0.18 25.7 <1.2

Presence of these radionuclides in soils, sediments and aqueous plants can be explained by
global fall-out and influence of the A-1 NPP, shutted-down in 1979.

In the Table 2 the results of radiochemical analysis of reservoir of long-time storage of
radwastes from accidental A-1 NPP (Matel, L., et al., 1997), which contained 530 m’ of
radwastes of spent fuels in caskets, are presented.
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Table 2. Results of radiochemical analysis of reservoir of long-time storage of radwastes
from accidental A-1 NPP (Matel, L., et al., 1997).

Nuclide Specific Activity, MBq-dm™
739.2%0p,, (47 +3) 107
>py 5-10°
#lpy (29 +£3)-10°
*Sr (48 £4)-10°
*Tc <8107
¥Cs 196 +2
12 (170 £ 40)-10°°
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