o\

«~

E6tvos Lorand Fizikai Tarsulat
Sugarvédelmi Szakcsoport

XLIV. Sugarvédelmi
Tovabbkepzo Tanfolyam
Kivonatok

44" Annual Meeting
on Radiation Protection
Book of Abstracts

Hajduszoboszlo, 2019. aprilis 16—18.



XLI'V., Sug8rv®del mi

A SUGE¢RVEDELEM c2 mU

A SUGE¢RVEDELEM c¢c2mU

Ki adz: E°tv°s Lor 8nd

Tov8&bbk®pzS Tanfolyam Abs

online foly-irat k¢l °o°nsz

online foly-irat i mpress

Fizikai T8rsulat SugS8rve

A kiadg§s®utf tf8esl dli R®r, a Szakcsoport eln®°ke

FRszerVWiesez&: Crps&d
SzerkkRsegzmRy8k Csil
Techni kai Demer 8adbD

SzerkesztRbizotts§8g
Bujtg8s Tibor,

C. Szab- |l st vsgn,
Csige | stvsgn,

D®r i Zsol t,

El ek Rich&8&rd,

Feh®r Ckos,

Katona T¢gnde,
Petr8nyi J8nos,
R-naky J-zsef

El ®r het Ss ®g :

Szer keszt S 3589BudapestePF.

E-mail: vincze@haea.gov.hu
HU ISSN 206062391

A nyomtatott Kkiadvs

a
R

tagj ai

676.

nyt el Sk®sz2tette: Feh®r

A konferenci a tudom8nyos ®s szervezS$S b

szerkesztSbizotts§gg

tagjai is egyben.



A XLIV. Sugarvédelmi Tovabbképz6 Tanfolyam programja
2019. aprilis 16-18.

2019. aprilis 16., kedd

{2feéYy2air WsilaST: tAyGSNI LalGgty
BAUMLER EDE SZAKNMAIVEKIENIYBAIGEA WA KATONAI SU
FEJLESZTESEBEN

bl 3eysS {TAft3IeA %asFAlLX {1 /£0a [t alfts
A MEGUJI TOTT NEMZETKOZI MERTEKEGYSEGRENDS

| 2Y2 A %a2ftdx CNfl L bt yR2NJ
AHAZAl RADON PROGRAM AKTUALI TASAI

WE Yyl aAOKFEtN] 2ot
CONTRIBUTION OF THE SLOVAK SOCIETY OF NUCLEAR MEDICINE AND RADIATION F
ACTIVITIES OF RADIATION PROTECTION PRACTICE IN SLOVAKIA

Wdzkt &1 [t+talfts YIrftalAa ttfs {FftA]1 #RI YZ a
SUGARKAPUK ALTAL ESZLELT RADI OAKTIV ANYAG
Wdzkt al [talTtsx YIEt aDSTtiZt II[fIAg2 & RAIYES St I

AZ ORSZAGOS SUGAREGESZSEGUGY! KESZENLETI

Anyiszonyg ! NI gNE WdzKt GBS [Aa RKKE GE&EA [ 2@ AR A Y{SI thiSY
HAZAlI NORM/ TENORM HELYZET FELMERESE

YIELAGHY® {}YR2NE Ay Ol S #Nl} R
A 2018. EVI SUGARVEDELMI VONATKOZASU ESEM
NEMZETKOZI ES HAZAI SZINTEN

bt Rl &A L@tys ¢e&dzl2RA [ 224
ALAPTALAN | JEDELEM A LI SZT HKERBENGneNE MZ E €K
szakmai vonatkozéasai)

DFftt O&a DI 02NE CSKSNJ #R82 arxt ocaz2sN\ER dhl U Gal - SNNIBSH! &f | 5N
ATDR ES AMI MOGOTTE VAN

YI LIAfGH WR2 NJ
RADI OAKTI V ANYAXIFZARAMA A MENTESI TES ES A

2019. aprilis 17., szerda

CNNR t SGSNJ

EGY EGYENRE SZABHATO RADON TUDODOZI METRI A
.dz2Gt & ¢A02NE / & dedEbledz G\, MarSsh Bnder/A A& BRI K2 KB
WsT aS¥s %aattsS hids

A VEDOCSOBLOKK EMELESET MONI TOROZO DOZI ME
aly3al [+taltsZAFOVS #NIWRRNE

A LAKOSSAGI OVI NTEZKEDESEK BEYVEZFAEXYZEMENX

bl3& ! GaAf I t953FYSR {WsylR2SND S/ & +{I 1Y o/sR AL &0 ot ya
DOSEONLIHD| REKT ES | NVERZ BALESETI TERJEDES
CAyGl +A1ds NAI

A SUGARVEDELEM MOSTOHARGNYEZRMEX Bl UG AR ZNAESMD K




Poszter bemutatd

Pribelszky a Sy 3Ss {1 F+Fo6s5 YFGFtAYy %adzZ aryylrI YANJ
.FNYFFI ftRA DSNBSt@&x b3adeSy /2y3 ¢l Y
ALACSONY HAT TSBPREK TGRRAOMMWEAT RI A1 MERESEK SORAN
HATAS MEGHATAROZASA

YI GSYRAYS YsyeA WGt Al

FOLYEKONY RWDLABERKI NEHELESE ADSZORBENS FBH
haodt 0K {156 ANDEIdz &Flyy |

| VOVI ZEK RADI OAKT+TVULT ASSZA NRALKS M ER EFS\EE N
wdzRFa /aAfftl sy {t fdE2ft BASNET £ZO0HI RaAKI f &x {
METEOROL OGI AIDAENDKE \FEELLEHAASSZNALASA A S| NAC
RENDSZERBEN

Wsyta WHOAYGSE {INJIRA ! YyRNIaz 9ai Syea DSN
LEVEGOBEN3LEX&TI VI TASKONCENTRACI O ONLI NE
RADON LEANYEL EENG HLENANWOMASE M KONCENTRACI O N
VI ZSGALATA

/| aSNWSyt 1 LfRA]s5X DSNBYyeA !yAldlX wlkRsOl O
A BME NT! ORRANARERBFBLUJI TASA
ttTYHYRA ¢FYHax ! yRNI &A -MghiR@astBllant, Augud@itssani,y y
Gareth Roberts
A BELSO SUGARTERHELES MEGHATAROZASA TERULU
GYAKORLAT TAPASZTALATAI
l'YRNY &A ! yR2NE t+ 1 YL YRA -®arix Castallant, Augusté Giusdanf,
Gareth Roberts

AHAZAIAR 41 | NKOIRPORAUGARBALESET DOZI METRI AJ
TUKREBEN

WE1F0o 52NRGGelFY LY GKe Laa@otys /7at1sS tyiar
ttTYHYRA ¢l Yt a

KORNYEZETELLENORZO RENDSZEREKBEN HASZNALT
OSSZEHASWONASGAL ATANAK EREDMENYEI

I'ANY ' GGOGAT T 1 LAk G5KRY |Lsa GLa8 iyt y53SDrSoNE REyRRA2YNEEN
¢FYtas {2Y2NBIFA DSNH!I ¢s5al 1A [+talftss 1t 3
DOZI MOBI L, A SUGARVEDELMI FELMERO GEPKOCS
5SYS {tIyYR2NE ! L} afenAtiad gt yz /al 1S !y
40 EVES LETT A PILLE

t SGNI ye@A Whyza

KEZI SUGARFORRAS KERESO ES AZONOSIi TO ESZK

2019. aprilis 18., csiitértok

5Nl &aRA]l 9YSasS wWor alRFa . Fft1T & Do
A RADONKONCENTRACI O ES AZ OSZTODASI GYAKORI SAG K

¢CFol DFONARSEElFXZ !'L*GA 'YYIFEYENRFZ YENR . St Zai$ay
D&I NJS ¢t Yt a
AZ EBODPOVEGZETT MAJ RADI OEMBOLI ZACI OS TERAPI A A

9f S1 wWAOKI NRZXZ =+t NI RA / &26f10x> !ayAeKAt &f1 &2Ay 851y Al Rl gt N&ENHZ
BESZAMOLO AZ ATVETELI ES ALLAPOTVI ZSGALATOK, VAL
KESZIi TETT UTMUTATOROL

t 2NHzoal 1@ ¢ Yt a
A RONTGEN ATVETELI ES ALLAPOTVI ZSGALATOK MULTJA

SarkadiMargiil T + Ay Ol S #N1J} R
A HAZAI ORVOSI CIKLOTRONOK SUGARVEDELMENEK ATTEHK




Ap8ti Annam8ria, Taba Gabri 1 a, Horvs8th £va, K§
Csan8losi G8bor, Kolozsi Zoltg8n, Gy°rke Tam§s

KEZ £S SZEM DOZI METRIFAEL HEAREZDWMEINYSEAK A DEZI'S MEGSZ
MEGHATCROZCSCNCL A NUKLECRI S MEDI CINA TER!LETEN

e
I

B2i2a wSytdlrs {165 b2NbSNI
FOTONEKVI VALENS EGYENERTEKDOZI S

| aSGS Laagty
A DOZI METRI Al MERESEKKEL KAPCSOLATOS FONTOSABB N

Baksay Attila
A MOLDAV NEMZETI RADI OAKTIiV HULLADEKTAROLO BI ZT¢(
SUGARVEDELMI ELEMZES




Programme of the 4th Annual Meeting on Radiation Protection April 16-18, 2018.

April 16, Tuesday

Ws [ {aStfFe Y2aAX Lad@dty tAyidSNI
PROFESSI ONAL CAREERISAHIVEIEEIN BHE DEMEEORMENT OF MILIT]
RADIATION METERS

was TALF bl3eys {TAftt3AeArz [talts {1 A£Oa
THE RENEWED INTERNATIONAL SYSTEM OF UNITS (SI)

%a2t0 12Y21 A2 bt yR2NJ CNf I LJ
THE CURRESTATION OF THE HUNGARIAN RADON PROGRAM

WE Yyl aAOKFt N2t
CONTRIBUTION OF THE SLOVAK SOCIETY OF NUCLEAR MEDICINE AND RADIATION H
ACTIVITIES OF RADIATION PROTECTION PRACTICE IN SLOVAKIA

[ @ WdzKt al s tod YIEtalAs #& {FfA1X 5 aAKtf
THE RADIATION PROTECTION ASPECTS OF THE TREATMENTS OF RADIOACTIVE MAT
PERCEIVED BY PORTAL MONITORS

[ @ WdzKt al s tod YIEtalAYx ad [22aX Do {t FNI
OPERATION OF THE NATIONAL RADEDEYEMERGENCY SERVICE, EZENTEUSIONS

Alydralz2yelys [® WdzKt al I ad [22aX 5d aik
SURVEYING OF THE HUNGARIAN SITUATION OF NORM/TENORM

{tYR2NJ YILA Gy #NL*¥* R Ay OIS
LESSONS LEARNED FROM THE INVESTIGATION OF RADIOLOGICAL EVENTS HAPPEN
AND AT NATIONAEVEL IN 2018

L@ty btRIFIAaAI [l 22a ¢&dzl 2RA
UNFOUNDED ALARM AT THE LISZT FERENC INTERNATIONAL AIRPORT
(THE PROFESSIONAL ASPECTS OF AN OCCURED CASE)

D® DI ft O#MXMorotd GONSIGrady,JGy. Otflk. Szekeres
THE ATDR SYSTEM

(T YR2NJ YFLAGT ye&
CONCEPT OF RADIOACTIVE MATER{SLUSION, EXEMTION AND CLERARANCE

April 17, Wednesday

Presentations for the award of excellence

t SGSNJ CNNAR

DEVELOPMENT BMPPLICATION OF A CUSTOMISABIEN LUNG DOSIMETRIC MODEL
¢CAO02N) . dz2 it 33k KWsfiea Syfa a/assdzNEBldit S al 1 2 8SOT = |
{2feY2aA3 hilds ®naatts

RECALIBRATION OF THE MONITORSNEMDF THE FUEIASETTEREE STATE OF THE CON’
ROD SLEEVES

[talfs aly3dlrx {+tyR2NI5SYSS #N1L}¥ R +AyOIl S
PRACTICAL ISSUES OF INTRODUOINECFR/E ACTIONS IN A NUCLEAR EMERGENCY
PGGAETTl blF3es {tYyR2NIASYSIYWYRASTLAGKDEY>S/ o
DOSE ON LIHDIRECT AND INVERSE CALCULATION OF DISPERSION OF RADIOACTIVE
CONTAMINANTS FROM ACCIDENTAL RELEASE

+ Al G5 NRE CAYdGlL

THE STEPCHIIEDROF THE RADIATION PROTEQHENONONIZING RADIATIONS




Poster presentation

/aSy3S tNRoStallex YFaultAy %addatryyl {1F2o]
CFNYFTFIERAS ¢FY b3IdeSy /2y3
CONTRIBUTION OF GAMEMITTING RADANESCENDANTS TO BACKGROUND OF SHIELL
MEASUREMENT CHAMBERS

WGVKBSYRAYS Ysyea
TREATMENT OF LIQUID RADIOACTIVE WASTE WITH SORBER

{Tl1o2f0a hagt G5KINNaadzl aF yyl . dzF |
MEASURING RADIOACTIVITY IN DRINKING VWOVERTHE FIRST 3 YEARS
CsilaRudag, SGSNJ {1t ylisZoENBAAKEF &+ NMERasx . Fft1la

THE APPLICATION OF METEOROLOGICAL ENSEMBLES IN THE SINAC DECISION SUPH

Wt OAYylG Wsytasz !yRNIa {FN]JIRA: DSNHSte 9al
INVESTIGATION OF THE RADON DAUGHTER ELEMENT SUPRESSION AND THE DIURN
OF RADON DAUGHTER ELEMENT CONCENTRATION DURING THE ONLINE MGNITORII
CONCENTRATION IN AIR

LtRA]s /aSNBSyt1= !YAlGlFr DSNBYy&AX Dt o6o2N wl
THE RENOVATIQW® THE BME NTI TRAINING REACTOR IN 2016

¢FYta ttTYHYRAS | yR2 NI ! y-Rakh @astallanl, Augusty Gidddani, |
Gareth Roberts

RESULTS OF THE ICIDOSE 2017 INTERCOMPARISON

FOR MONITORING INDIVIDUALS FOR OCCUPATIONAL INTAKES OHESDIONUCL

I'YR2NJ I YyRNY AAZ ¢F YH & t1 1 -Warig Gastalanl, Augusty Gidgdani, |
Gareth Roberts
DOSIMETRY OF A HUNGAFRfAM ACCIDENTAL CASE ACCORDING TO THE RESULTS OF
THE FRAME OF THE ICIDOSE INTERCOMPARISON EXERCISE

DorottyaWl { I 06X LadG@ty ' LY GKex 1'yalt /al 1Sz {1ty
tt T YHYRA

RESULTS OF THE COMPARATIVE ANALYSIS OF DOSIMETRY SYSTEMS USED IN ENVI
RADIOLOGICAL MONITORING NETWORKS

PGOGAEEF TANYS LAGOH Yy 5200 6&e Dt 12 WEBSNI9FENS R
bSLJzal > DSNAH! {29RO0NBNAZt tEKEGeRsal 1Az
DOSIMOBILE, THE RADIOLOGICAL SURVEY CAR

{tyR2NIJ 55YS8s LaG@ty !'L*¥ GKes !'vyalt /a!(18z
PILLE BECAME 40 YEARS OLD

WEyz2za t SUNI yeAa
HANDHELBPECTROSCOPIC RADIATION DETECTION AND IDENTIFICATION UNIT




April 18, Thursday

9vySasS Wed 5NRITARA]Z .lftT74a Do al RIa
ANALYSIS OF THE RELATIONSHIP BETWEEN RADON CONCENTRATION AND DIVISIO
DFONRSEEF ¢FolX !'yylFYtNRF LEWEAIKASE {1 YIRE

Milecza Aie1sX ¢l Yta DelN]S

THE FIRST99 LIVER RADIOEMBOLIZATION THERAPY AT THE SEMMELWEIS UNIVERS
WAOKINR 9tS1= /alol #FNYRAZ ! NIGgNI !yeAral 2
{t TN ye

REPORT ON EKBUIDE FOR ACCEPTANCE, STATUS AND CONSTANCY TESTS
¢kYt& t2NHzoal | @

PAST AND FUTURE OF ACCEPTANCE AND STATUS TESTING OF DIAGNOSTIC RADIO
EQUIPMENT

al NBAAG {FNJIFIRAZI #N1L}* R Ay OIS

OVERVIEW OF THE RADIATION PROTECTION OF CYCLOTRONES USEISEBORREDICA
PRODUCTION

PYYEYENRE 1LY GAX DFEONRSEEF ¢FolFX ; @I 1 2ND
/' T A02NEAIDYtof2NA A S ¢h2rtt B DY NI Sl aAi

USE OF HAND AND EYES DOZETRIC RESULTS FOR DOSEN.HEANREN bf NUCLEAR MEBICIN
wSytdF . 230248 b2NDSNI {11 0s

PHOTOMEQUIVALENT DOSE

Istvan Csete

WHICH PUBLICATION TO USE ANINWHEHE DOSIMETRY MEASUREMENTS

Attila Baksay

PRELIMINARY RADIATION PROTECTION ASSESSMENT FOR SAFETY UPGRADE OF T
NATIONAL RADIOCTIVE WAREPOSITORY
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2019. ®anw8rhueayt B2umler Ede, a Gamma MTszs

katonai sug8rz8§sm®r R miszerek fejleszt ®s®nel
Vill amosm®rn°®kk®nt v®gzett, szakmai p&8ly8j §
hangtechni kus | ett, majd 35 ®ven 8§t thennié 1t o1l
Gamma MTvekbe. Az 1lzot-p Laborban nukl e8ris
csoportvezet Rj ek®nt dol gozott. A fel se®&Imo Ik
profilvezetR, majd miszmBinybgazgatzgatps§le§ij
d°ntR r®sz®t tette Kki a k¢l °nb°zR rendel t et
90; IH-32; IH95; BNS98; IH-111 t 8bor i ®l el mi szervizsgsgl -,
kifejle s zt ®s e, ami k egy r®sze t°bb NATO orsz8gh
sor szabadal om, amiitGanana-BaMEi tFe zh rkiak a iIK®Im ta® ZTa
ki. Tal 8l m8&8nyi ki 8l 12t8sokon °sszesen hat d?2

Az &z et ®s ®v el fej 88z DEICIO®K ekiélgt—ﬁ&B\N@d-asiZIem(
hg8§tt®rben t°rt®nNR m®r ®sekr ed rmisSs zezdmz aavmirta
medence fala szennyezetts®g®n%ke tn®BrnM®sa®r tei, s zm

el l enRrz®s®re eredm®nyesen haszn8ltak fel a
Rendszeresen el Radobank8uofgE8re®ddeBmnkaml ®R ®1f §
el sRsorban a Haditechni ka foly-iratban publi

PROFESSIONALCAREEROFEDE B U MLIHESRCTIVITIESIN TH E DEVELOPMENT
OF MILITARY RADIATION METERS

J-zsef 'Sosltyvngons iPi nt ®r
'Somos Ltd.

On 4 January 2019, Ede B2umler the for mer t
decisive figure in the development of military radiation measuring instruments of the 20 th c
After graduated as an electrical engineer he started his career at the Telephone Factory. Later he
sound technician at the National Theater aed tiaught acoustics for 35 years at the College of Drarr
1972 he entered the Gamma Works. He worked as a nucleariagbatIsotope Laboratorgnd later
became the group leader in military special development. After the liquidati®@amina Workshe
became a military manager, then a technical director, and at the end of his career the scientifiaid
re-organized Gamma Cdhe most important part of his professional activity was the development o
protection and military radiation metensf vari ous pur p e Hs32; [HS5/ BNS98S
IH-111 camp food tester and radiation gates). Some of them have been established in sever
countries. There are a number of patents that have been developed jointly by the Departmigatyoi
TechnologyGammaBME Physical Chemistry Department. He has won six awardaraius exhibitions
of inventions. The BN&98 DECO Surface Beta Transmitter for Intense Gamma Measurement
developedinder his leadershigfter the incident of Paks ilear Power Plant in 2008was successfully
usedby Somos Ltdto measure the contamination of the pool wall and after decontamination to che
effectiveness of cleaning.

He regularly presented at our conferences. In 2013 he received a Radiatiecti®tr Memorial. After
retiring he published primarily in the Haditechnika Journal.
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Az el Rad8s t®m8ja a Nemzetk??zi M®rt ®kegys®
defin2ci-ja ®s azok megval -s2t8sa. A v8ltoz
ki dol goz8sa, val ami nt az kug ol 8 ndsnheeesrteesr s M@e
folyamatos v8ltoz8s indokolta.

2018. november :t§ n a  @@rfensdl Conference on Weights and Measures) Versailleéatiett 26.
¢l ®s®n a k¢l d°ttek egyhang%an megszavazzt §8KA
defin2ci -k -2019a M&jwusl 2i ai Vil 8gnapon | ®pt
mind a ho®t atqpeyges@®@Perretigy 8l |l and- hoz k°otil
m®rt ®kegys®gekhez ka®rcts®K ®t trer gn®stzenii 18d Il laet
R°viden ismertet)] k a M®ter Egyezm®ny al §2r!
Bemut atj uk az egyes m®rt ®kegys®gek megvVv al
m®r ®st echni k8§kag§zoIN®PhRBNygz s%j baafin2ci - -k h®tk
t

Az el Rad8s v®g®n it®r ¢nk a k°vetkezR | ehet:
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THE RENEWED INTERNAT IONAL
SYSTEM OF UNITS (SI)

Zs-fia Nagyn® Szil g§gyi, L8szl

Government Office of Capital City Budapest
Metrological and Technical Supervisory Department

The theme of the presentation is the placing of the International System of Units (SI) on a new b
new definition of units and their realization. Thesaas of the changes were the development of
measurement methods using quantum phenomena and the continuous value change of the las
basic standard kg during its regular measurements.

On 16 November 2018 at the"™geeting of the CGPM (GerarConference on Weights and Measur
in Versailles delegates voted unanimously to adopt the renewed International System ofHénitew
definitions come into force on 2@ay 2019, on the World Metrology Day. The uniform struct
definitions link all seven basic units to a natural constant. It had to fix down the values of the |
constants which link to units because of the exact definitions.

We will briefly describe the signing of the Meter Convention and the introduction of the Sl ani
analye the new definitions. We present the development of realization each measure units
measuring techniques used todaya few words we outline the impact of the new definitions on ever
life.

At the end of the presentation we will discuss thason for the next possible change and the expt
date.



A HAZAI RADON PROGRAM AKTUALI TCSAI
Homoki Zsol t | F¢l °p N8ndor

Nemzet.i N®pgeg®szs®ge¢gyi K°zp
Sug8rbiol  -giai ®s Sug8reg®szs®gy¢

A 2013/59/ EURATOM direktmiviadd dij urkilu.- B StSq3 g ®rr 4 :

radon csel ekv®si tervet, amelynek c¢c®l ja a |
az ®p¢leten bel ¢li ®s geol -giai eredetT pot
i Nt ®zked®s ek megval -s2t§8sa, val ami nt a moer
sz8m8r a. A radon <csel ekv®si ter va eviokl@®s.z2A ®
el k®sz¢ilt ®s el l ett kkBdvesael UBiFr §sBkeonet®
j-v8hagy8sra csak 2019 m8rcius8ban kerg¢lt s
t°bbek k°z°tt egy r®szletes int®zked®si t aon
vizsg8l at i program megval -s2t8s8r a. Az el m¥%
telt. Jelen el Rad8sban az int®zked®si terv
radon vizsgs8l ati p ukdbgnu@tm. koncepci -j 8t k2v§gnj

THE CURRENT STATION OF THE HUNGARIAN RADON PROG RAM
Zsolt Homoki , Ng§ndor F¢l°p

National Public Health Center
Department of Radiobiology and Radiohygiene

According to the requirements of Directive 2013/59/EURATOM (new BSS), every Mestaers shal
establish a radon action plan covering the following subjects: examination and assessment of tr
exposure of the public, identification of the potential source of indoor exposure including the b
materials and the geological soes, and if it is required preventive and corrective actions shall be
furthermore these services must be made available for the public. The deadline for the prepar:
implementation of the radon action plan w806 February 2018. The draftudgarian Radon Action Pla
was prepared still in 2017 and was sent for notification to the Committee of the EU on time, but we
need to wait for the acceptance of the Government until March of 2019 (1114/2019 Govt. de
Among other stipulatioa detailed provision plan for the new national radon survey was needed tc
before the governmental approval. The preparation of this provision plan was our main task during
section of the previous year. The aim of our presentation is to apeak the background of this plan a
to show the concept of the new radon survey.



CONTRIBUTION OF THE SLOVAK SOCIETY OF NUCLEAR MEDICINE
AND RADIATION HYGIENE TO THE ACTIVITIES OF RADIATION PROTECTION
PRACTICE IN SLOVAKIA

Dr . Jana Michal 2kovs§

After dividing the commonCzechand SlovakRepublicinto 2 countries, theSlovakMedical Association
createdthe Society ofNuclearMedicine and RadiationProtection(SNMRP), thatbecame a member (
IRPA in 2000.The Slovak Societyn aclosecollaborationwith the CzechSociety ofRadiationProtection
organize regularly every year a common Czech and SlovakConferenceAThe Days of Radiation
Protectionfi . Thi s Ielpstof erchamgedt the experiencesand resultsof scientific work and
contributeto all participantsin better understandingf actual trendsof radiation protectionThe last
Slovak Conferencewvas realized inHigh Tatrasfrom 6th to 10th November 201With the motto:
Arhplementation of the European Directive 2013/59 /EURATOMnNto the slovak legislationd .

Every year the Slovak Society successfully prepares a conference on news in nuclear mec
which radiation protection has a separate section with a great representation of experts mainly
Czech and Slovak RepublicBhe activities of the Slovak Society in the last year were directed tow
the improvement of: the practice of radiation protection according to the urgent requirements of
legislation, mainly preparation of the National Radiologi8tdndards, the National Diagnostic reffe
guidelines; assessment of the new knowledge on the health effects of exposing the population t
radiation, especially radon and its products in residential and work areas;

progress in dosimetry anohetrology of ionizing radiation, the results of which allow

application of ionizing radiation with greater accuracy and quality;

the use of radiation sources while reducing the potential risk of health damage and

importance and greater emphasish® ¢éducation and training of the staff in radiation protection
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Juh8sz L&8szlSal iKlaIM§cahgsit,yRP§IDSVi d,

Nemzet.i N®peg®szsBaugEyibi Wl zmomti @ENKU,g8r eg

Budapest

Napj ainkban egyre t°bb terg¢leten haszn8l nak
A berendez®sekhez el j8r8srendek |s k®szg,|te|
inform8ci -kat tartal maznak. Az el ad8sban, |
eg®sz2tem ki, a ridaesimti§sstzek7f’p\omttd)ndR hsedg/§3rsv®
hogy a megtal 8t radioakt?v anyagot, hogyan
A sug8rkapu jelz®s®t k°vet Ren el sRdl egehstiem
riaszt8st ad- t8rgy kiemel ®s ®t vagy szakembc«
al apj 8n |l ehet s®ges (20 eSv/ h). Amennyi ben
sug8rkapu 8l tal m®r t rhakdm®$nys zBIns z@&rt tRA ked RIb
d-zisteljes2zt m®ny ®rt®k kaphat .

Ki emel ®s k©°zben, k°evetni kel l azt a konzer ve
z8rts8gvizsgsglattal, hogy a riaskt §sgt aagac
Amennyi ben nem vol't indokolt szakember azon
ideiglenes t&rol - -ban kel el helyezni. A t&8r«
A 16/ 2000 ( ¥hdelBet) &x Ma 490/ 2015. ( X1 1. 3
val amint az Orsz8gos Sug8reg®szs®g¢gyl K®s z ¢
Az el Rad8s az Orsz8§gos Atomenergia Hivat al }

THE RADIATION PROTECTION ASPECTS OF THE TREATMENTS OF RADIOACTIVE
MATERIALS PERCEIVED BY PORTAL MONITORS

L. Juh8sz, P. Kal&sgszi, C. Salik,
National Public Health Center (NPHC), Division of Radiobiology and Radiohygiene, Budap:

Nowadays, portal monitorgeused to detect radioactive materials in more and more areas.

For the devices, procedures were also prepared, which contain correct, but too gerieraigtion In

the presentation, | complete the proceedings of a portal monitor, which was instalegecial location
with the tasks to do in the right aspects of radiation protection after alarm and with particular atte
how to handle and store the found radioactive material, withoutielddnstrument too.

After the signal of the portal omitor, first of all, it should be specified, if the material can be remc
which alarmed, or an expert is required. The determination of this, is based enddsee v al u ¢
If there is no handheld instrument, we can estimate a right d@evalue from the counts, measured
the portal monitor and the composition of the cargo.

While removing, we have to ascertain with a contamination test, if the object which alarmed
contaminated or not became an open radioactive material.

If it was nd necessary to involve an expert, the object which alarmed must be placed in a tempora
With the design of the store, some condition has to be fulfilled.

| expound the relevant parts of the Ministry of Health decree of 16/2000. (VI. 8.) and #gr@mgental
regulation of 490/2015. (XII. 30.) and the role of the Radiation Health Emergency Service too.

The Hungarian Atomic Energy Authority contributed to the presentation.



AZ ORSZCGOS SBGBSREGSYI KES&EG&ILLGSCTL[AT
Mt K¥DESE, ESNUIESCGOK

Juh§8sz Ka8s8slzi,L #8d6s M8t ®, Dr. S8fr8&ny G®z

Nemzet. N®peg®szs®g¢gyi Kezpont (NNK), Sug

Budapest

Az Orsz8gos SWKPRSrzeq®@®zs ®gSizgoylig8 1 at ot ( OSKSZ)
az orsz8gos tisztifRorvos mTkodtet:i

Az Orsz8gos Sug8reg®szs®ge¢gyi K®szenl ®ti Sz«
24 r8§ban ¢gyel etetmiada k®dizeln! Ritai seoe m&n yac
t°bbs®g®t tal 81 t, |l efogl alt, gazd8tl an sug
gazd8tl an ®s tal&glt sug8rforr8sokat, rafgrdal
a v®lt vagy val-s radiol - -giai kock8zattal rc«
Az OSKSZ egy¢ttmTkodi k a katasztr - -fav®del n
Mindemelletta z OSKSZ a f ezl8esl Rsr 8an yk?et a8vsa8t®krot .

A sugs8rforr8sok az 8tfog- | aborat - -ri umi Vi
el Rk®sz2tj ¢k Rket a v®gleges t8rol 8sr a.
Az OSKSZ az NNK Sug8rbiol-giai ®s Sug8reg®s:

OPERATION OF THE NAT IONAL RADIOHYGIENE E MERGENCY SERVICE, EV ENTS,
CONCLUSIONS

L. Jumh.8 skza,l s ziLaj os, Dr . G. S8fr88ny,
National Public Health Centre (NPHC) Division of Radiobiology and Radiohygiene, Budapest

According to he section 2B o f decree 16/ 2000. E¢6M the Nat

(NRES) is operated by the Office of the Chief Medical Officer.

The National Radiohygiene Emergency Service is a special preparedness 24/7 service in our cc
the respnse on radiological emergency events. The main events are caused by found, confisc
orphan sources, or material opined to be radiation sources. Orphan and found sources, ra
materials usually are explored by portal monitors. The aim optheedure is to put the event unc
control and eliminate it, either it is a real event with radiological risk or not.

The NRES cooperates with the Disaster Management teams, who secure the impacted site. Hov
NRES is responsible for the guidarafehe actions.

After the comprehensive laboratameasurementshe radioactive sources will be emplaced to the w
storage unit of the sitéhenthey will be prepared for final disposal.

The NRES works in the framework of NPHC Division of Radiobiolagg Radiohygiene.



HAZAINORM/TENORMHE LYZET FELMERESE

Anyi szonylamh Asz2 “&rEapbs M8t ®, Mi h8§Ilyi D§
Szark8n® N®meth Cgnes

Nemzet. N®peg®szs®g¢gyi Kezpont (NNK), Sug

Budapest
A 487/ 2015 Kor m. rendel et tartal mazza az -I
kevetel mdPnyeket: a term®szetben el Rf ordul
mel | ®kt er mPkei nek Kehab®a@®t2danBediyteikhedgt a®s C
Hi vat al (OAH) enfett®Py®siakszygykzg®g&8batai nk
6 . mel | ®kl et ®ben szerepl R tev®kenys®gekre, i

I nt ®zet 200Bb a2 0 1mMi®r ®s ek etr s 7P z &ktgtl ° mlz® zdAR pont
tev®kenys®g sor 8annylaglokt k8lztRal NOoRkM z ot t Ssugsr
mennyi s®g®t ®s mi nRs ®g ®t el eme kXez.®p M®g s ®§
k°z®phegys®g ®domhs 8PunBinf &l °1 t b&nyater ¢l
aktivitg§skoncaempttkiciomedtri §gammadszerr el A f
B&8nys8szati ®s F°l dtani Szol g8l at i s.

A k¢l °nb°zR bBayameochd ®# Bk, isszzRnpp, e rfnlyoet, ® &vii®r$°w
mint 8k lakndcenttr8$ci - a-®s ttesronm@ismzzed te-sp juari8rna v ¢

megaz Bq/ g ®r t480K eit z ota- pKk Bq/pe d®mgt &k elt O teh8t a
ment elsrsi®g®r i umot .

Javasl|l atot dol goztunk K i a hazai NORM/ TENC
aktivit8§skoncentr8ci --kra vonat koz- an a ner
m- dos2t 8sokra tette¢egnk javasl atot .
A f el m®r ®s tg aatz8 sGBA/H |t SwidH -4517)¢ k ( OAH

SURVEYING OF THE HUN GARIAN SITUATION OF NORM/TENORM

(n

A.Anyiszonyan,L . Juh®8szLajos, D. Mihsglyi, C.
National Public Health Centre (NPHC) Division of Radiobiology and Radiohygiundgpest

The Governmental Decree 487/2015 contains the minimum requirements of Council Di
2013/59/EURATOM for using naturally occurring radioactive materials: the management, dis
reutilization of the ceproducts of the activities, whereas tieense of these activities is issued by -
Hungarian Atomic Energy Authority (HAEA).

Our surveying and investigation covers the activities of the 6th Annex of the Governmental
487/2015.

During 20172018 our institute carried out 4he-spot meastements in the country in order to survey
radiological situation induced by mining NORM activities, and to analyse the amount and quality
materials. The survey was assisted by the Mining and Geological Survey of Hungary.

We have completed thmeasurement of the designated mining areas of the Transdanubian Mounta
North Hungarian Mountains and the Transdanubian Hills. The activity concentration of the sampl
been investigated using gamma spectrometry.

Regarding to the various minailings (bauxite, coal ash, red mud, flotation tailings) the acti
concentration of measured samples do not exceRg/dL for radionuclide from uranium and thoriu
decay series, and BYj/g for K-40, so the investigated tailings meet the exemptiorrierite

We have prepared a proposal for the classification of the NORM/TENORM situation in Hungary 1
for radiation levels and activity concentrations based on international experiences, as well
modifications to the Governmental Decree 487/2015.

The surveying programme was supported by HAEA (QXBA -15/17).



A 2018. £VI SUGCRVEDELMI VONATKOZCSD ESE M
TAPASZTALATAI NEMZETK¥ZI £S HAZAI S

Kapits&8§ny S&§ndor, Vincze Crpgd
Orsz8gos Atomenergia Hivat al
Az el Rad8s ©°sszefoglalja a 2018. ®vben ®s

nemzet k° zi ®s hazai esem®nyeket, amel yek ki
sz®l esebb k°rben hasznos?2that - k.

Bemut at §kr a Wemglen&®zi Atomenergia | gyn°ks®
el oszI| 8sa a |l egfont osabhb al kal maz8si ter ¢l
munkavsgllal -kra vonatkoz- d-ziskor Im®tny me g an
vezet R |l egfontosabb okokat 8ttekintij¢k.

Ugyancsak §ttekdkt pgk elagnt @AH , vagy a dozi
seg?ts®g®Vvel azonos?2tott, nem tervezett esd
kivizsg8l 8s volt sz¢igks®ges. Az el Rad8sban r(

LESSONS LEARNED FROM THE INVESTIGATION OF RADIOLOGICAL EVENTS
HAPPENED WORLDWIDE AND AT NATIONAL LEVEL IN 2018

S&§ndor K@ppg§&nvincze
Hungarian Atomic Energy Authority

The presentation will review the most interesting radiological events happened in 2018 and eal
from radiation protection point of view focusing on the causes and consequences as well as thi
learned from thie detailed investigation.

The distribution of the events reported to the International Atomic Energy Agency by the INES sc
area of applications as well as geographical regions will be presented. Some of these events resu
breach of the occupational dose limitswinich cases the main causes will be discussed.

In addition the presentation will introduce the statistics of the number of cases which were rep
HAEA or identified by the dose monitoring system of the authority. In some of these cases re¢
review were conducted. The most interesting cases will be described in detail.



ALAPTALAN | JEDELEM A LI SZT FERENC NEMZET
(EGY MEGT¥RTENT ESEMENY SZAKMAI VONAT

N§dasi lv8n, Tyukodi Laj os
l zot - p I nt®zet K fKift. , | ZI NTA Ker e

Az el Rad8s besz8mol ar f®nl ,2-0b BPya XKEBli&.szauda
OSKSzt , hogy a Liszt Ferenc Nemzet k©zi Repge¢l |
mel egszi k ®s magas sugrdre§5itQSum@rtneetk .( aMi casl o
| aborja a helysz2nre ®rkezett a rep¢l Rteret
Az i jedel met egy szab8lyos ABO0 t2pus®#*9@s oma
anyagottartalmaz i zot - psz 8l | 2t kont ®ner okozt a,
amely a nagy aktivit§s mi att mel egebb volt ¢
A m®r ®sek igazolt 8k, hogy nincs sem k¢l sR s
ez®rt a z8rlatot felol droathlB&l Wse &l Irtep¢l Rt ®r
i s

Az el Radg8s r°viden merteti a nagy aktivit:!
nemzet k?©®zi el R2Zr 8§sokat, maj d a r®sztvevRKk (
vi sszhangj &r - |

V®gezet ¢8s amegeleRsa®irIi ®sszegezni a tanul s8go

UNFOUNDED ALARM AT THE LISZT FERENC INTERNATIONAL AIRPORT
(THE PROFESSIONAL ASPECTS OF AN OCCURED CASE)

Mr . Il v8n N8dasi Mr . Lajos Tyuk
IZINTA Trading Co. Ltd. Institute of Isotope Co. Ltd.

The lecturereports that on August 15, 2018, at 20:30, the Department of Disaster Prevention ale
OSKSz that a packagewith a radioactive label on it overheats and a high level of radiation has b
measured. (5 OSv/h from 2 mobietab arrvedatfthe $itd, the girgoxt |
closed down in a 10fheter, later 30Gmeter area.

The alarm was caused by an isotope transport container containing 465.6 TBf§j9af rlkdioactive
material delivered in regular "type B" packaging, whidswvarmer than usual due to the high activity.
Measurements have shown that there is no radiological hazard of external radiation or contamin
the shutdown has been resolved and the airport's traffic has been restored by 23:30.

The presentation l&fly describes the international regulations for the packaging and transport of
activity radioactive materials, and then reports on the events and the press echoes based on the
of the participants.

Finally, the lecture attempts to summairize lessons learnt.



ATDR £S AMI NAENG¥ TTE
Gal §cs G&8bor, Feh®r Ckos, M-rotz Marcell , I
Orsz8gos Atomenergia Hivat al

Az el m“lt ®vben az OAH a jogszabs8lyi el R2r
cgyint ®z ®s ®t . A hivat al °nsgl | - cgyint ®z ®s i
el ektroni kus Dokument 8ci -s Rendszer o, vagyi ¢
Az ATDR port 81l ®s a m°g°tte levR mTszaki me g ¢
k®peznek, mel y al kal mas a be®r kezR enged ¢
feldol goz8§s8ra ®s kezel ®s®r e. A mRs malif t me
iemelni, ezek az | BM Domino/ Notes dokument
Tszaki megol d8sokon tw%w az ATDR m°g°tt

rvedel mi szak®rt R®dem8nsr ®edriRlyedzt ©OAH d1
t al informati kai czemel tet ®s®vel foglalll
d8§sunkban a mTszaki megol d&8sokr -1, az ec¢
m®nyeirRI, a | gl°evnRbeegnii fteejriveeskzrtR®s eskzr§Rmo I (

THE ATDR SYSTEM
G. Gal §c sWM, Marotz, G. &ldogrady, Gy. Ottlik B. Szekeres
Hungarian Atomic Energy Authority

In the past few years (according to the updated laws), HAEA has launched a fully independen
interface to support nuclear power authority procedures, the ATDR system.

The ATDR portal and the technical solutions behind it form an electronic documagrstgement systen
which is capable of receiving, processing and managing the received license applications, submis
notifications. Of the technical solutions, two central management software should be highlighte
Domino/Notes Document Managent and IBM FileNet Content Management System.

The ATDR system connects the licensees, especially radiation protection experts and the |
protection supervisors of the HAEA with ease. The IT staff of the HAEA supports both sides to ir
efficiency.

In our presentation, we would like to talk about technical solutions, the importance of cooperat
experienced difficulties of the past, the present developments, and our plans for the future.



RADI OAKTEV ANXWMGSiBKROKI ZCRCS,
AMENTESETES £S A DRENLCSZ MABAKALMAZCSA

Kapit8ny S8ndor

Orsz8gos Atomenergia Hivat al

Az atomenergi 8r - | sz-|l - t°rv®ny szerint rad
el R§l 1 2tott olyan ioniz8l|l -vagyws8rzBBtokyé&docs
amel ynek aktivit8sa vagy aktivitg8§skoncentr 8¢
Fent i fogalom ®rtel mez®se ®s gyakorl ati al
sug8rv®del mgEmg§zrak®emRk°sanyT. Ez®rt az el Rad
anyag fogal m8r - 1|, annak ®rdek®ben, hogy az
30.) Korm. rendelet vonatkoz:- el R2r 8sainak ¢
Azel Rad8s t8rgyalja a radioakt?2v anyag hat -
ko zotti k¢l °nbs®geket, a Nemzetk©®zi Atomene
i r8nyel v®nek vonatkoz- el R2r8sainak ismertet
Az el Rad8s a mentes?t®si ®s felszabad?t8si €

rendel et el RZ2r8sainak t¢kr ®ben mutatja be.

Az el Radg8s v®g®n p®l d8kkal ker ¢l il lusztr§
hattgs fel ¢¢gyelet eszk®zrendszere.

CONCEPT OF RADIOACTI VE MATERIAL 1
EXCLUSION, EXEM PTION AND CLERARANCE

S8§ndor Kapitgny
Hungarian Atomic Energy Authority

According to Act on the nuclear energy, radioactive material is defined as "a naturifioially
produced substance emitting ionizing radiation, one or more components of which contain
radionuclide, the activity or activitgoncentration of which shall not be neglected from radia
protection point of view;".

Interpreting and apyping the above concept is sometimes difficult not only for users of radioa
materials but for radiation protection experts as well. Therefore, the presentation intends to pi
practical guide to the concept of radioactive material in order toeneasier the application of tt
Government Decre No. 487/2015. (XII. 30.). on the protection against ionizing radiation,

The presentation discusses the differences between the exchigamtionand clearance of radioacti
material from regulatory supésion, based on the recommendations of the International Atomic El
Agency and the relevant provisions of Council Directive 2013/59 / Euratom.

The presentation provides the general criteria deemptionand clearance procedures prescribec
Government Decre No. 487/2015. (XII. 30.).

At the end of the presentation, examples for the concept of radioactive material and the mr
regulatory supervision associated with it are illustrated.



EGYEGYE£NRE SZABHM®NC TRADDOZ| MEOBELIAI M
LETREHOZCSA £MAACSKAL

Feri 'P®ter

'Magyar Tudom8§nyos Akad®mi a, Energi at
Budapest, 1121, Konkoly Thelye k | - s33.%t 29

A | ®gzRrendszer a bel ® egtetstz8§radan bkegByel

befoly8solja. Ezek k°zg¢l a testalkatt - I, €
param®terek a | ®gz®si m-d val amint az adott
model hez®&e®Y egy®nre szabhat - ny8ktisztul §s
Sztochaszti kus T¢dRmodel |l ben. Az el v®gzett
orrl ®gz®s sz8)| ®gz®shez k®pestsretlkan Rsam®r
bazg8lis illetve kiv8laszt:- sejtek magj 8ban
(asztm8s illetve emfiz®m8s) | ®gutak eset ®n
a bron®puBaksslg8rterhel ®se. Ezen eredm®nye
boml 8§s8b- | sz8r maz- sug8rterhel ®s meghat 8ro
k®pes az egy®nre jellemzR | ®gz®vi®t ml ®r el | &
egyed¢l 811 - eszk©®z a Sztochasztikus T¢gdRmode

DEVELOPMENT AND APPLICATION OF A CUSTOMISABLE
RADON LUNG DOSIMETRI C MODEL

P®t ert Feri

! Hungarian Science Academy, Centre for Energy Research,
Budapest, 1121, Konkoly Thelysi k | - s33.%t 29

The radiation burden originating from the decay of inhaled radon progenies in the respiratory
affected by many factors. The most important variables, breathing mode and airway geom
influenced by the parameters of the body like health, age and gender. For the realistic simulation
parameters a customizable mucociliary clearance and cell nucleus dose model was develops
Stochastic Lung Model. Based on the results of the simokterformed, it can be stated that ne¢
breathing compared to oral breathing significantly reduces the amount of energy absorbed in the
the respiratory system's radiation sensitive basal or secretoryAatither important outcome is, thaet
radiation burden of the bronchial airways is much bigger in a diseased (asthmatic and emphysem:
in a healthy respiratory tract. These results demonstrate that for an adequate radon dos
customisable dosimetric model is needed what isldepga simulate the individual breathing mode ¢
airway geometry. A unique tool to achieve this goal is the Radact version of the Stochastic Lung M



A VEDiCSf BLOKKSEETMEMOINI TOROZETBOAI MMERf REND
DJRAKALI BRCLCSA

Bujt §s' C3urghid r z°s e Ki s s, MAkohe8zIGyuld, Marusa Andor!, Nagy? G
Solymos3 2sibke Ott -

'MVM Paksi Atomer RmT Zrt.
’‘SOMOS K°rnyezetv®del mi Kft.

A v®dRcsR blokk (VCSB) kKi-é4p21l ®s ¢ 2 ppusr/eake @l
zdR | ®p®sei kez® tartozi k. -nide
I jelentRs d:-zisn°®veked®st et
Rel em kazetta monitoroz8s8ra
R, val amint az %j, 15 h-napos
edadhatobl a8l e8Il | §sa al at't
k el .
eRigrte®dt faed aalat okr -1 ®s a ka

aZz a

RECALIBRATION OF THE MONITORING SYSTEM
OF THE FUEL -CASETTE-FREE STATE OF THE CONTROL ROD SLEEVES

Ti bor 'BujJ t&8se’% ®s b 8YGyulakMaloeec?, Andor Marusa®, G§ b o%
J-zsef SoDymbdsisille

MVM Paks Nuclear Power Plant Ltd.
2Somos Environmental Protection Ltd.

Lifting the control rod sleeves (CRS) is one of the initial steps of the refueling of the MUER13 type
reactor, which are operating at Paks NIPBny fuelcasette adheres to the CRS during its lift, it can re
in unplanned exposure of the workers.

The recalibration was necessary, because the first calibration of the monitoring system he
implemented 20 years ago, and Paks NPP had chamgédel cycle from 12 months to 15 months. 1
task was performed under the refueling outage of unit 1 in 2018.

This work provides an overview about the completed tasks and the evaluation of the measuremen



A LAKOSSCGI CBMDENSTBEZKEZETESENEK LAVTAKXRE RDE'S
VESZELYHELYZETBEN

Manga L§s<zeIlme °68§ndiomc2e Crpgd
'MVM Paksi AtomerRmT Zrt. 7031 P;

MTA Energiatudom8nyi Kutat-ThegpoMiiBL121}
*0r sz8§gos Atiomemdr,gilad36 F®nyes Adc

Kapitsgny S§ndor ®s Vincze Crpsd AA | ak
vesz®l yhelyzetbeno c¢c. cikke (Buag®sr-vwidretl @ark e d
el m®I et i k®r d ®skeld evre | i & moegyrl taktoizko,t thogy az - vi
Il nt ®z2ked®si Szintek (SzZISzZ) alapj8n t°rt®nhe
El Rad8sunkban a SZI SZ k°rnyezet.i meghat 8r oz
el z8rk-ztat st , a SZISzle d |, e pa2nme® syti kmeag atl aalpanjzf- e |
mSvihgamma ug8r z8s d-zisteljes2tm®nyt jelenti

A k®r d®s az, hogy ezt a d-zisteljes2ztm®nyt ¢
®s a m®r t er edm®nlyme&kzni . hogogl lkadélkloz ®Tk e az z .
kernyezetell enRr zR t 8vm®r R 8l 1l om8sai nak ad
kiv8l aszt 88s8ban. Fontos k®rd®s a fel m®r R |
meghat 8roz8sa

A NA | dokument umok al apj &n bemut atj uk a

megal apoz8s8t is nyomottvizes energeti kai re

PRACTICAL ISSUES OF INTRODUCING PROTECTI VE ACTIONS IN ANUCL EAR
EMERGENCY

L8§szIl - M&SEqhaldan®debGeps®d Vincze

'MVM Paks Nuclear Power Plant Ltd., P.O. Box 717081 Paks, Hungary
“Centre for Energy Research, Hungarian Academy of Scienc&8 B9nkolyT he g e Mi -k1R1:
Budapest, Hungary
*Hungarian Atomic Enertsy, Agency, 4
H-1036 Budapest, Hungary

The paper ATerms and Conditions for Introdu
by S&§ndor Kapitg&ny and Cr p§d iY)addessed the@aliga§ssues
introducing the protive actions, in which it is explained that protective actions can be introducec
based on Derived Intervention Levels (DIL)

In our talk, we discuss the practical issues of the environmental determination of DIL, especiall
determiningsheltering and evacuation, which means the 1 mSv/h gamuigtion dose rate originatin
from soil contamination.

The question is that this dose rate when after the onset of the accident, by what means, and whe
be measured and how the measuremesiilts should be interpreted. We address how the data ¢
environmental monitoring stations of the Paks NPP can be used in selecting the measurement
important issue is to determine the conditions for using radiological survey vehicle®ljcaptir).
Based on IAEA documents we also present the basis of the DtEvih ambient dose rate fi
pressurized water reactors.



DOSEONLITEi DI REKT £S | NNERTZ!| BRAERJEDASS ZCMé¢
Nagy Attila’, De me ', S&§m%loe's P§zm&h'dRis, TaOn§sSZz ab -

'MTA Energiatudom8nyi Kutat- -ko°z
1121 Budapest, Konkelyhe ge MiiB3 - s %t 29
MVM Paksi AtomerRmT Zrt. 7031 P:

Az MTA EK kidolgozott egy rendszertervet a
meg¥%j 2t 8s8r a. Aepvegh®nh memddd 2ert artal maz a
her meti kus t ®rt RI a k°rnyezetig. A jelenle
programrendszernek, enneak am w§IRnOTz &kt°mranky e el
a talajfelsz2n szennysugt8rs®gbRd:- zs 58rehazs?
jell emzRk.

A program D-zis moidaltar jseescoRy8@E&mBma 80z kst el |
Az 8l tal 8nos vesz®l yhelyzet -akgdrz&kL vkt keryek
egyen®rt ®ke meghal adj a na2zt RL tnmeSWwW/@p &@rlty@&kne te.s «
sz2nez®sT lesz. A programlDRPBPXromeduli d&ktmedm:
137 egyen®rt®kben ®s ezt az adatot 8§t adj a

mo d u | folyamatosan fut oper 8tori beavat koz§
szignifik8ns

Az Oktat- modul a felhaszng8l - 8§l tal megadot i
i dRlI ®p®s ek kel maxi mum 24 -r8s tartamra, a f
ak8r 12 perc alatt is megjelen2thetR

DOSE ON LITE 7 DIRECT AND INVERSE C ALCULATION OF DISPER SION OF
RADIOACTIVE CONTAMIN ANTS FROM ACCIDENTAL RELEASE

Attila Nagy!, S&nddr DemeTamEs eR'§zmMENIEA C. S

!Centre for Energy Research, Hungarian Academy of Sciences,
MVM Paks Nuclear Power Plant Ltd.,

The Centre for Energy Research (MTA EK) developed a system plan for updating the former
system for calculating dispersion of radioactive contaminants from accidental release. The systen
the program condis of seven modules for tracking the pathways of radioactive material from the he
area to the environment. The current Ol itec¢
system. The database of this version consists of gamadiation dose rates originating from sc
contamination measured at the environmental monitoring stations of the nuclear power pl:
meteorological characteristics.

The first, so called Dose module serves for extrapolation of the gaiatdizion dose rate up 30 km.
General emergency occurs when the ambient dose equivalent rate exceeds 1 mSv/h. In this
display map on the corresponding area will be red.

The second, so called TREX module calculates, from data produced by the-gadiatian detectorsral
meteorological data, the release in consecutivenitite intervals in G437 equivalent. The first and tf
second modules run continuously, without operator intervention, but data output is provided onl
increase in the level is significant.

The third, secalled Training module can be run with source term and meteorological data given
user with 18minute time steps for a maximum of 24 hours, with time step acceleration defined
user. This way, the 24 hours can be displayed withimih2ites.



A SUGCRVE DEL E MHAGNERMEBEI:
ANEM-I ONI ZCL& SUGCRZCSOK

Finta Vikt-ria

ELTET T K, Kernyezettudom8nyi Centrum, 11

Sug8rv®edel mi szakmai k°r°khbeonikevy®s shigrigt®Ald
kozott az, hogy eddi g nem tal 8ltak ol yan
sug8r z8sokn§gl Hab8r ezen sug8rz8sok kvantu
tiszt8ban | enni azokk adggodalomr®atdlyamakbketl , ami k m(
Nemi oni z8l - sug8rz8soknak a 3PHz alatti frek
tereket) nevezzg¢k. |l de tartoznak az optikai
EM terek. tAK@2?2memiesh&a®zng8l at ®s a mester s®ge
kezel. a r8di-frekvenci §9VH:@80kHHB8 @B @ GHuz ) | § m&l &
alacsony frekven80@H%) teErpé&kt b§ELRe0S3 I mBign &
hRhat 8suk jelent Rs®ggel b2rhat bi ol -gi ai Sz
tartom8nyban gyakorlatilag null a. R&adgsul
kock8zat is n®prog®sysesl®Rigelgyj 8kRhaet ke
Eppen ez®rt 8llatk2s®rletek alapj88n m8r jog:
0’300GHz k°zotti tartom8nyr a. Ezen fel ¢l ept
MH sug8rz8sokatkemi bdsaroELER Bnel ehet s®ges el
Az el Rad8s c¢c®lja r°viden bemutatni ezt a t.
figyel met a sug8rv®delem ilyen vonatkoz§8sai:-
THE STEPCHILDREN OF THE RADIATION PROTECTION:
THE NON-IONIZING RADIATIONS
Vi kt -ria Finta
ELTETTK, Center of Environmental Science

The experts of the radiation protection are usually less focused eionmipimg radiations. This is partl
because there are so far no such obvious evidences on their harmful health effects as the ioniz
However, thequantum energyf these radi@ns is below the ionizing threshold, it could be usefu
know about all alarming facts about them. Electromagnetic radiations (waves, fields) with fre:
below 3PHz are called naanizing radiations. Namely, the optical radiations, the radiofrequemaves
and the lowfrequency fields. Because of the waride daily use and the huge rate of artificial sourt
the radiofrequency and microwave (RFV: 300kHZ 300GHz) range and the extremely low frequel
(ELF: 31300Hz) field have been being handledhhigh importance by the WHO. Although they do |
ionize, their electric, magnetic or thermal effects could be biologically significant, particularly becai
natural background levels are almost zero in these ranges. Moreover, due to the largepaifedédion,
even a small health risk could have epidemic consequences.

According to studies on animal, exposure limits for humans were determined by law i3G50z
range. Additionally, based on epidemiological surveys, both highlighted rangesegtared as possibl
human carcinogen (Group 2B) by IARC.

The aim of the presentation is to introduce these radiations and to point out this field of the r:
protection.



ALACSONY HCTTERtSPEAKMMXOMETRI Al ME RE S E
SORCN FELLE£Pi RADON BAWEREHAMABROZCSA

Pribelszky Csenge, Szab:- Katalin Zsuzsanna
Barnaf ol di Gergel vy, Nguyen Cong¢

BME Vegy®szm®rn°ki ®s Bi om®r n®°Kki Kar , MT A
Laborat - rEinlem,gi MTAIdom8ny i Kut at -k°zpont, K°r

A NORM ®s TENORMsmekhkt Bk mgamkmafel v®tel ekor a
|l e8nyel emek v8IltesagSs8irzt§esmz izta¥a% - germotja@kk ®rct®|
kapcsol atot talljon az adott helysz2n radot
spektrumban m®r hetR intenzit8s8nak v8ltoz§8s:
alacsony hg8tterilgnkamrF¥ $am @®lay W8Enossy F°
ve®gezt ¢k -banlaradomkR KLy i t Sskoncentr §ci --1WFI2INABPs
ko zott v8l tozott az eddigi m®r ®s ek sor Bintaz A
al acsony hgtterT kamra esetl®Rbzhtt andlt dNSt B«

eredm®nyek a foldalat t“Pbl?Eori a&totr ipwrki | e@r &gt
keV-os) cs%cs8nak ilntengimdzsvghhok®s@gdakonadent
nNRtt (ez csaknem 1000 BgV/8m3 H2816% a §6 0 9 kd& & &n ¢§
emel kedett az intenzit8s. A tov8bbiakbarmm®
majd radoncs®°kkentR m-dszerek (pl fol y®kon)
ugyanitt.

CONTRIBUTION OF GAMM A-EMITTING RADON DESCE NDANTS

TO BACKGROUND OF SHI ELDED MEASUREMENT CH AMBERS
Csenge Pribelszky, KatalinZ s uz sanna Szab- , P®t er Kirchknc

Gergely Barnaf©°ol di, Tam Nguyen

Gamma radiation of Rdescendants originating from the environment could have a disturbing eff
gammaspectrum analysis of NORM and TENORM samgbgstheir appearance and variable intens
The purpose of this project is to quantify the relationship between variation of radon activity conce
at the location of the measurement and variationeiRns cendant s6 i ntensi t.°
Measurements were carried out in thedosckground chamber of the Nuclear Security Department a
the30met er deep J8nossy Underground Research 1
varied significa’mnldy 110 &wniia Beundefgrdoundlap/ Timus more tracka
variations occurred than inthe ldwac kgr ound chamber , where r &

and 99 N%2Hirst Rsultsrare presented for the underground lab and for the most intensive

lines of #“Pb and*“Bi (352 keV and 609 keV, respectively). WhitéRn activity concentration had

ninefold increase (almost 1000 Bdjrthe intensities of 352 keV and 609 keV peaks increased with 3
and 30,7%, respectively. In the following backgroundasurements combined with radon reduc
methods (for instance flushing with liquid nitrogen) will be accomplished in the low background che



FOLYEKONY RADIHWAKLTADE K KE ZE BARKBENS D
FELHASZNCLCSCVAL

Kevendin® K-nyi J¥l ia, Szab.- G

Nemzet. N®peg®szs®g¢gyi KCPzpont, Sug8rbio

Kernyezeti Oszt8ly, Budapest
A Nemzeti N®peg®szs®ge¢gyl Kzpont Sugs8rbio
K°rnyezet.i Oszt 81 ®s zkteezsetl @b R N b ¢ ®e Rd eezg® s k ¢
fantomot 90 | iter egyenk®nt 1 |l iter t®rfogat
akkredit8ci-s el R2r8®eskhatvgsfaoak hkaltiehl Bcie lety
kalibr8ci-hoz felhaszn8lt eg®sztest fant omo
kalibrg8ci-s eg®sztest fantom el k®sz¢ilte ut 8§
eredetileg 11 radionuklidot tara | ma z - ol dat ban | ead8skor m

radionuklidok (Am241, Pb210,Cs1 3 7 &9 Go m®r het Rek.
A |l egut - bbi nagyobb | ®pt ® T hull ad®k | ead§gs

eg®sztest fantPgorklak s zadj8Sugky i | eHuda | ad®kt 8§r ol - |
szigor¥ | ead§8si felt®telei miatt tal 88l nunk
foly®kony sug8sP &keeBss ssigzRrlfSrgda th8utl | ad®k k8§ al a
Az oszt8&lyon kor8bban ®vekig folyt szorpci
k®mi ai tulajdons8g¥% EUROSOIL jelz®sT tal aj
szorpci-s tulajdons8g¥% t &l ®roR&ket aabamipti
sz¢ks®ges i dRt . A c®l az volt, hogy a fel ¢
cs°kkents¢gk.t eEenk®nt kezelt ¢k a t°bb Sz 8KA
vRgerek®®nyyorflakonb-dan kP bszaaqy Rjjt °ltet t] ami
|l eadhat - .

TREATMENT OF LIQUID RADIOACTIVE WASTE WITH SORBER
J¥%l ia K°vendin® K-nyi, Gyula S

National Public Health Center
Department of Radiobiology arRhdiohygiene

The Whole Body Counting Device of the Department of Radiobiology and Radiohygiene is ca
using a WB phantom. The WB phantom of 90 liters is prepared in our laboratory with a mixed
containing 11 radionuclides in 90 pieces oftérlivolume beakers. The WB phantom used for calibré
is preserved until the new calibration, ie for three years. After preparation of the new WB phant
older phantom is considered radioactive waste. At disposal in the radioactive solution o
radionuclides with longer halife can be measured.

Because of the stringent conditions for the release of liquid radioactive waste, we had to find
solution to reduce the volume of the liquid source and turn it into solid waste.

Due to formersorption studies conducted in our department, a lot of EUROSOIL samples were a\
in our laboratory. We determined the best sorption properties of different soils (pH, time, etc.). 7
was to reduce the radioactive activity concentration of tpersiatant (especially of Ai241) well below
the exemption level.

We treated hundreds of liters of liquid waste. The work took months, but resulted-2n ki, 5of
radioactive soil collected in two beakers which can be disposed as solid radioactive waste.



| VEVI ZEK RADITESIKCINIAKI MEIRE SE
TbL AZ ELSf 3 £VEN

Osvs8§th SzabRirsZsBauganna

Nemzet.i N®peg®szs®g¢gyi K zpont

2016 eleje -ta az iv-vizekben m®r ni kel l a
hat 8rozni a v2z fogyaszt8s§gt | sz8rmaz- | 8t
Kor m. rendel et ] . Az oasz -ttear neelltRe | K %t3b - ®v bsezn8 r ¢
radi ometri ai el emz®se t°rt®nt meg az erre al
Az NNK-n § | vezetett HUMV I adatb8zisba ( a mi

N®peg®szs®gg¢gyi Vvhiazts-gs88l gaotka i enlalke neRrezdRm®ny ei t- ®¢
4400 tark2tciivimh 8skoncentr8ci - ker ¢l t be. Az i

meghat §roz8sa helyett aal ¥ &z n®idy @R & S8z dt da il \Biib-tak

vizsg8ltatnak-40BDekBRE ®ulb. 4000
Az adatokat vizsg8lva ©°sszess®g®ben el mondh
vizsgsg8lt m| nt 8kban a radon ®s a tr2zcium al
paramé r i ku ®

[

s q/t k &¢1&0tinak bi-b@ngubkti ahbg§yghec

vi zsg8l aBq /I)z alt at(tl vol t-alkf.a Eglteidgilt 8aszk ohg =

mi nt 8imeenglae het Rsen sziigoz%gR| meB@)lslzamiteot { O,
en m

A rendel etbe egfogal mazott | ehet Rs®gekkel
hat - s8gokn§gl a vizsg8latok ritk2tg8ss8gt, il 1 e
ezekkel kapcsolatosa@zx mai 81 | §sf ogl al 8sok bemutat 8s8val
A poszteren ismertetje¢k a meteorol -giai en
ki bocs8t 8si esetre. Az eredm®nyek megjelenzt

MEASURING RADIOACTIV ITY IN DRINKING WATE RT
OVER THE FIRST 3 YEARS

Szabol cs Osvs8t hDRrZrsuzsanna Buf ¢
National Public Health Center (NPHC)

Activity concentration of radon and tritium as well as indicative dose (characterizingadiation
exposue caused by water consumpiidras been to be determined in drinking water samples sinc
beginning of 2016 [Government decree 201/2001]. For 3 years radioanalysis of many samples (frc
and network) has been performed in accredited testing |abiesat

Approximately 4200 radon and 4400 tritium activity concentration data were uploaded into the F
database (which contains the results of measurements performed by waterworks and authorities)
at NPHC. Instead of determining the indicatd@se by nuclideselective methods, waterworks genere
let total alpha and total beta activity concentrations (ca.-4000 of them) to be measured.

In general, the results are very reassuring. In the tested samples, the activity concentrationsaoir
tritium were (with a few exceptions) below the parametric value BfiD), just like the total beta activit
concentrations were below the screening levaBd/l). However, in ca. 290 samples the total al|
activity concentrations were over the ifustrictly set) screening level (OBo/L).

In line with the options set out in the decree, several waterworks have initiated at the public
authorities the lowering of the testing frequency as well as establishment of alternative screenin
This presentation discusses the related scientific statements.



METEOLGGI Al EMNMIDEAMBIKE FELHASZNCLCSA
A SI NACTEBYMEMOGATE! RBENMSZER

Rudas Csilla, Sz §nt - VB®Ossylya,
SzTcs “Mi Bgl ptlai PBam&nr'si Tam§s

'Magyar Tudom8nyos Akad®mia Energi at

‘°Orsz8§gos Meteorol -giai Szol
A Magyar Tudom8nyos Akad®mi a Energiatudom8n
Software for Interactive Consequences of Nu
el Rseg2t®se az Orsz8§gos Aramermerpgiogridimoat alz
I nt ®zked®si , Gyakorl - ®s El emzR K°zpontban-
CERTA) i s Ma SIKACS t 8k ed®ssz8m2t: - a pnmoagil &Br e
k°vet kezm®nyek®pnpyeenz eki aldakzuils-okk®recs!| ®s ®r e
| eg¥%j abb fejleszt ®se sor 8n el k®szg¢l t egy
fel haszAgBI| S sn8&reanb | e met eor ol - gi ai adat sor ok
modelekk ¢ | © nkbe®zzdRet i felt ®t el ekkel val 2gty°abxa®ro
az ensemble tagjainak nevezik, a tagok ©°9ssz
Ezen adat ok fel haszng8l §sgi aliehkeit Ro ®y ttad samis §
d-zissz8&m2t§gsr a vonat koz- hat 8s8nak jeller
k°vetkezm®nyeit meghat 8roz- program eredm®n)
adatokb:-1 zongnmdansBgok hat 8sa. Az el emz®s
Orsz8gos Meteorol -giai Szol g8l at biztos2tott
A poszteren ismertetje¢k a meteorol -giai en
ki bocs 8tA8s ie reesdeme®gnpyeelke n2 t ®s ®r e ®s gyakor |l ati

THE APPLICATION OF M ETEOROLOGICAL ENSEMB LES
IN THE SINAC DECISIO N SUPPORT SYSTEM

Csilla Rudas, P ®t er 'Sz@mgol yB', V&rady
Mi h &1 y?BSazlT8&czss >, SATiamEai P§zm8&ndi

Centre for Energy Research, Hungarian Academy of Sciences
“Hungarian Meteorological Service

The SINAC (Simulator Software for Interactive Consequences of Nuclear Accidents) program sys
been developed in the Hungarian Academy of Sciences Centadogy Research and has been used
decision support system in the Hungarian Atomic Energy Authority (HAEA). The SINAC is used
HAEA, Centre for Emergency Response, Training and Analy§i€ERTA as well. The development of
new module irthe SINAC systemwas startedor the usage of ensemble meteorological data to invest
the uncertainties of the consequence analysis of nuclear facilities. The ensemble meteorological
produced by running multiple deterministic meteorological predictinodels with different initial
conditions, where each result is called a member of the ensemble, and the whole set of the memt
ensembleThe application of meteorological ensembles makes it possible to characterize the impa
meteorologial uncertainties on the atmospheric dispersion and dose calculation. The advantage
meteorological ensemble datasets in atmospheric dispersion modelling for the calculation of
accident consequences is that the impact of meteorological gteranis directly reflected in the rest
The meteorological ensembles for SINAC was provided by the Hungarian Meteorological ¢
(OMS2).

In this work, the application of the newly developed module to use ensemble meteorological
SINAC will be presented. The visualization and the practical application of the results is also addre
the poster



LEVEGf BEN H£BWf AKTI VI TCSKONCENTRCCI & ONLI N|
ALKALMAZOTT RADON LECNYELEM ELNYOMCS, £S LE
NAPSZAKI VELTOZCESCENAK VI ZSGCLATA

J-n8s J8cint, Sarkadi Andr 8s, Eszenyi Ger ge

Nukl e8ris katasztr- -f8k vagy balesetek eset®n jei
interkontinent8lis t8vols8gokat is megtehetnek.
ilyen esetekben r°vid felez®si idej T (<10 nap) r
a legnagyobb aktiv@ s b a n . Nukl e8ris medicin8t alkalmaz- in
el Rf ordul hat izZemzavar vagy baleset, ahol szint
radioakt2v j.-d m®r ®se iindotk-od d kk oahkctbiawiet§8&bepa | @x

becsl|l ®s®nek, valamint a hat- -s8gok int®zked®s®nek
A GAMMA Zrt. jelenleg egy radioakmelvy azrloszed R I®e
saj 8t fejle t®sT Nal (Tl) + PVT plasztik+ ZnS(Ag
analiz8tor | gozza fbe®gamira &lzlcaim&8sbhad 8¢ mer el tk harl
gamma sugs§r s egyidej T m®r®s®t. Egy 2x20 Nal (TI
j -d gamma v al ai ®s a term®szetben mindig jele
gamma vonalltmiakztreetg&kksce k¢l °ns figyel met ®r dem
koncentr8ci - ja t°bbek kezott a ter ¢l et geol - g
par am®t er ekt RI is fégg. A jelegtBbs: - nafds Pakiese§®
hg§tt®rnek nevezhetR radon | e8nyelem koncentr §ci
napszaki v8ltoz8st vizsg8ltuk a meteorol -gi airagpma
8§nyel emeket HRgHEHDIMat kpmbiwangatfaszcintill §toros
at2v pS8ratartal3om 2@ruts®k enkeette opreodi-ggiaa i T8I | o m§ s ¢
2t 8saink alapj8n ttlmehdbatn®n hag} ¢u @yRIBakpic

m

®kek 50% napi ingadoz8st mutattak, hajnali ma

tat§s az DBJ GENERCCIE&S MULTI FUNKCI &S AUTOMATA MERF £S -AINA5RGI6Q0023 f
azonos2t- sz8m¥% projekt t8&mogat§ssgval val . sul/t
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INVESTIGATION OF THE RADON DAUGHTER ELEMENT SUPRESSION AND THE
DIURNAL VARIATION OF RADON DAUGHTER ELEMENT CONCENTRATION DURING
THE ONLINE MONITORING OF | -131 CONCENTRATION IN AIR

J-n8s J8cint, Sar kadi Andr §8s, Eszenyi Ger ge
GAMMA Zrt.

After a nuclear catastrophe, or nuclear accident huge amounts of radioactive materials can be releas
environment. This radioactive mai&ris able to spread intercontinental distances. Based on former accidents
results of simulations, the dominant released short half life isotope (<10 day3s Hospitals using nucle:
medicine and isotope production factories also have trenpalt for malfunctions and accidents, in this case o
radio-iodine is the dominant emitted izotope. Therefore the monitoring of radioactive lodine concentration in
is justifiable. The dose estimation and the intervention measures (evacuadime, prophylaxis) are based on t
concentration of the radioactive lodine in the air.

The GAMMA Co Ltd. is developing one new online iodine monitor, which is suitable for the measurement
radioactive contamination in the air. The equipment costainseHdeveloped Nal(Tl) crystal + PVT plasti
+ZnS(Ag) scintillator. Therefore it is able to perform alpha, beta and gamma radiation measurements. Tt
from the detected radiation is processed by an integrated analyzer. One of the common 2xZiysigls has 7
%FWHM, this is the reason why it so important and difficult to distinguish the peak3ff,land the peaks from tf
(always present in the air) radon (and less from thoron) daughter elements. The concentration of the rador
elenments is mainly dependent from the geological formation of the area, and the meteorological parameters.
of the strong diurnal variation, it not possible to calculate the background with longer integration type measu
In this study, the diurdarariation of the radon daughter elements was investigated in correlation with meteoro
parameters. In our experiments thg3[l and the radon daughter concentration was measured by NDI scinti
detector, the wind speed, atmospheric pressampérature and relative humidity was measured by a-3\
monitoring station.

Our results show that in the investigated area has a 50 % daily fluctuatiecimcentrations of the 44 and Bi214
concentration, with maximum at dawn, and minimum inafternooré .

The research was performed with the help ofahk GENERCCI &S MULTI FUNKCI &S AUTOMATA M#f
CSALCD KI FEJLES2T¥I5H160002 Krodtt.



A BME NTI OKTAORGEAK -Q9 IBELDJIETCSA

Cserven§8k Gdrd®ky i Réadi t'zBoldgdsabh

‘Budapesti MTszaki ®s Gazdas§gtudom8nyi
A Budapesti MTszaki ®s Gazdas8tgaudchdm8dyk. E
t 2 pus Y%, maxi mum 10mMTkRPWRt elkjt@ag2t nEBsnylmt at -
moder §8tora k°nnyTv2z, reflektora v2z ®s gr af
A reaktor fenn8ll 8sa -ta elsR teljes®ns Kkerzlde
Ennek sor 8§n eg Rp@a®atRE En®pk ®s Y sug8rv®edel
t°rt®nt meg. A kivitelez®s t°bb h-napot vett
i nt®®zetnek megfogal mazni a, mel yeket a leladati a
reaktorban ®rv®nyes sug8rv®del mi szab8lyok
c®gek alkal mazott®s gwnkraw®@del mi oktat 8son
sz8Il 1l 2tani mi nden Gmpd tmogzi- ddt°tr meell @ Kkea tr o Bisk uf
szennyezetts®g m®r Rvel l ettek ell enRrizve.
A reaktor fel % 2t8s 208nddbeptne hrera®Plb on t me PRlse ad

THE RENOVATION OF TH E BME NTI TRAINING R EACTOR IN 2016
|1 di k- CsehAnwiem®&'kGEE ®oy i, CGabd Bobas
'Budapest University of Technology and Economics Institute of Nuclear Techniques

The training reactor of the Budapest University of Technology and Economics has been operati
1971.1t is a pooltype training and research reactor the maximum capacity of which is 100 kW, its ¢
and moderator is light water and its reflector is water and graphite.

The first total structural and technical reconstruction of the reactor began @&1201® During this
process, the mechanigalhigh currerd, and measuring chains were replaced and a new rad
protection control system was established. The procedure took several months. Before the refurt
the institute established a numbdr safety measures, which had to be observed by the constr
company. The most important task was the practical application of radiation protection rules in the
reactor. For this purpose, all the employees of the construction company padicipain occupatione
safety, fire prevention and radiation protection training. All construction debris and accumulated el
waste had been checked with a surface contamindgitattorbefore their transportation from the reactc
The renovation bthe reactor had successfully been finished argejan its operation again in
September 2017.



A BELSf SUGCRSEREHGHATCROZCSATERR!SZERVEDGSET
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P§zm8§ndi, TAm®Ers§si PAmd yra 'AaroaMarié Castellani’, Augusto
Giussanf, Gareth Roberts

MTA Energiatudom8nyi Kutat-k©°z
ENEA, Ol aszorsz§g
*Bf S, N®metorsz§g

“Nuvia Ltd., Egyes¢lt Kirglys
2018 szeptember ®ben jelent me g ATechni cal
Occupational I ntakes of Radionuclides (TECH]
dokumentum a munkahel yi bel sR sodgozethela®E
Cssze.
Az aj 8nl 8sok al kal mazhat -s8g8na el l enRr z®
munkacsoportja nemzetk?©®zi gyakorl atot szer
megoldaniuk, ezekre rendre 58 5 3 8, il 1l etve 31 r®sztvevR k
tapasztal atok megbesz®l ®s®re 2018. okt - -berbe
Az el Rad8sban bemutatjuk a gyakorl at sor 8n
er edm®nA e kreetf.er enci a megol d8s ok mel | ett a
megfont ol 8sokat i s bemutatj uk. R°viden i s
kapcsol atban ®rkezett visszajelz®seket i s.

RESULTS OF THE ICIDO SE 2017 INTERCOMPARISON
FOR MONITORING INDIV IDUALS FOR OCCUPATIO NAL INTAKES OF RADIO NUCLIDES

Tam8s P&z m&mddr ' Amdim&sni§ r'j CarloMM8ria Casteallani’, Augusto
Giussanf, Gareth Roberts'

Hungarian Academy of Sciersc€entre for Energy Research
2 ENEA, Radiation Protection Institute
]Bundesamt f¢r Strahlenschut z, Radi i
* Nuvia Ltd., Approved Dosimetry Services

The document AiTechni cal Re ¢ o mme n @aupational sintake® ¢
Radi onuclides (TECHREC) O was published in t|I
as RP 188. Aims of the document are to provide comprehensive guidance and recommendation
practice and to promote the hammation of internal dose assessment.

To check the practical applicability and support of the introduction of the TECHREC Recommen
an internal dose intercomparison exercise was promoted ir20did, within the Working Group -
Alnternal BEURADQSB e European platform for research in the field of the dosimeti
ionizing radiation. Four case studies, having different degree of complexity, have been proposec
were received from 58, 56, 38 and 31 participants. A participants' workshdjscussion of the resuli
was held at the Federal Office for Radiation Protection (BfS) in Munich on 18 and 19 October 201¢
Case descriptions provided to participants and results will be discussed during the prest
Observations and discussion eelected aspects and main findings of the intercomparison and al
overall summary conclusions of the ICIDOSE intercomparison exercise will be presented.
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EREDMENYEI NEK EN! KREB

Andr §si LAnPdSozrm&§ nyi PEamy s 'AQarnodMarié Castellani?, Augusto
Giussanf, Gareth Roberts®

MTA Energiatudom8nyi Kutat-k?©°z|
’ENEA, Radiation Protection Institute, Bologna

Bundesamt f¢r Strahlenschut z,

“Nuvia Ltd., Approved Dosimetry Services, Harwell

Az EURADOS 7. munkacsoportja 8§81 tal szerve:
sugs8rterhel ®s s el kapcsol atos &eset dozi metri
haz8§nkba®ve®h8ny®nt ®s | ®nyeges bel sR sugsr
orsz8g 31 int®zm®nye vett r ®s zt ennek az es
“Am-i nkorpor8ci -s sug8r bal es e ulnfedatoajelent@it me® k BTP/
val t°rt®nt dekorpor8ci-s kezel ®s megnehez?2t
A bek¢gl dott becsl ®sek a lek°tott effekt2zv d-
®rt ®keket aRlad&s hreerny.i Ameretliet | ¢ k, hogy az eqgy
d-zi sbecs|l ®s sor8§n ®s ezek milyen eredm®ny
hogyan sz-rtak a statisztikai 8tltag8&k°RR18®
az | DEAS Guidelines aj8nl 8sait szigor¥an k?©o\

DOSIMETRY OF A HUNGA RIAN **Am ACCIDENTAL CASE ACCO RDING
TO THE RESULTS OBTAI NED IN THE FRAME
OF THE ICIDOSE INTER COMPARISON EXERCISE

Andor AndT8&mgEs PB§zAm&radi§ r 1, @arloPVamatCgseellani®, Augusto
Giussanf, Gareth Roberts'

Centre for Energy Research, Hungarian Academy of Sciences
’ENEA, Radiation Protection Institute, Bologna
Bundesamt f¢r Strahlenschutz, Ot
“Nuvia Ltd., Approved Dosimetry Services, Harwell

Intercomparison of dose assessments for four internal contamination cases has been includ:
ICIDOSE2017 program organised by the EURADOS WG7 Working Group. The evaluation
accidental case occuden Hungary few years ago and resulted considerably high internal exposu
one of them. 31 institution from 18 countries participated in the evaluation of this case. Th
assessment procedure of tHi%Am case was especially very complicated biseaof the treatment of tr
person by DTPA decorporation agent that made the application of the existing biokinetic mode
difficult.

The submitted estimations in terms of committed effective dose varied within an order of ma
namely between 8and 880mSv. The different assumptions made by the participants and their
consequences will be presented. The spread of submitted results around the statistical mean tog
the value obtained by strictly following the recommendations of th&8BRRlocument and IDEA!
Guidelines will also be shown.



K¥RNYEZETELLENENRZSZIRREKBEN HAGZWETRIAI
ME£ Rf RENDSZEREKHASSSWIE T¢ VI ZBSBKLBRREDMENYEI

Jakab Dorottya, Ap8thy SEBestdwvEn, ECGdRRdi A&EHlo
P&z m8Tmadn§ s

MTA Energiatudom8nyi Kutat - k°z

A KFKI Tel ephely sug8rv®del mi k®sfAyesetm®r Re
akt?v -dgazmnsat el j es2t m®ny m®r Rhg§l -zat Kkieg®sz?
m®refrds zer ek IS r ®s z ®t k®pezi k. A passz?v
kifejlesztett Pille(TL anyag: CaS@Q Dy )a ®< | di al kal maz 8sokr al,(5@)j
rendszereket egyar 8nt haszna8I| p&&s z2Av nmm@rkRr €
°sszehasonl 2t 8s8ra m®r ®ssorozatokat hajtott:
A m®r Rrendszerek ©°sszehasonl 2t8s8nak r®szek
havi expoz2ci-s I dR mell ett ps8k,hueglamRls 9 am®
d-z®s akt2v d-zisteljes2tm®ny m®r ®sek egyi de¢

felhaszng8l §s8val a m®r ®s ek pont ossg&8g§8t bef
M®r Rrendszepakztkalzt°t ¢l ttRar ®eald s 2 ¢ © nk@3§ ® anyagok
karakteriszti k§8j 8§t (d-zisf¢ggg®s, energi af ¢
hg8tt®reloszl 8shoz, ir8nyf¢gg@bpraeéer mirkonma t® 8k
is vizsg8ltuk.

A k°rnyezet.i ®s a |l aborat - -riumi m®r ®ssor oza
m®r ®st echni kali fejleszt ®si javasl atokat dol
c®l okra has®Rxsre&Xl tmed-b2izhm®r- s8§g8&nak n°vel ®s ®t

RESULTS OF THE COMPARATIVE ANALYSIS OF D OSIMETRY SYSTEMS USED IN
ENVIRONMENTAL RADIOL OGICAL MONITORING NE TWORKS

Dorottya Jakab, |l stvgn DReBd hyGESRAotm® EsdRKR
Tam®PEzm8ndi

Hungarian Academy of Sciences Centre for Energy Research

To supplement the gamma dose rate monitoring network, passive thermoluminescent (TLjrylc
systems are operated as part of the environmental radiological monitoring network of the KFKI C
For passive dose measurements the HRille material:CaSQ:Dy), developed primarily for spac
dosimetry purposes and the PorTL (TL material;05:C) systems, developed for environmen
dosimetry on the Earth are both applied. In this work a series of measurements were performed to
the elements of the active and passive dosimetry systems.

As part of the comparative analysis, parallel pasdoge measurements were performed at 13 meas
points of the KFKI Campus, with an exposure time of about one month. At 9 locations simultaneou
dose rate and passive dose measurements were carried out. Based on the results ofeiue
measurerant series, effects of environmental parameters on the accuracy of the measuremel
evaluated. To analyze the differences between the systems, system properties and characteristics
materials as dose dependence, energy dependence andtit relathe spectral distribution of tt
environmental radiation fields, angular dependence, thermal and anomalous fading effec
investigated in a series of laboratory experiments.

Based on the results of the environmental and the laboratory meastisaries, correction procedures
well as proposals for technological improvements were developed. The work aims to incre
reliability of dose measurements applied for environmental radiological monitoring purposes.
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HirAttla®, Ap &t h'y, IDetme§'mS&§ndor
Donk- 34 sEw@nRdi G&broercls® Andr §s
Nepusz ?TaSménsor jaiT -GealkjiR L8s&rnhélyi GS§b

'MTA EK, 1121 Budapest, Konkélyh e g e  M83. Yt 29
REMRED Kift., 112Budapest, Konkolf he ge MN3. Yt 29
ol | mot Robotics Kft., 1117 Budap
s®t §ny 1/ A.

A KFKI Tel ephel ye az MTA Energiatudom8nyi

nukl e8ri el kémRyz® rt f el asduag Sorkza&s.i As zki °nrt neyke zfe
telephelyen fix pontokban ki helyezett 17 d
helyi s®gi®evel kamcsol atban 8l I nak. A telep2te
Szol g8l at, mdenk &z8 aut - m®r ®s i eredm®nyei nek
rendszerrel a Szolg8lat jelenleg nem rendel-|
vel egyc¢sttmTkeo-d®sben oéydmnz &M f e®vied s zat ettetl, e
d-zist®rk®pez®se szem®l yg®pj §r mTvel me gvVv al
szerkezeteke i s haszn8l hat - . A georefer 8§l
k®sz°nhet Ren a m®rr®3s8b aadaitso kazgamnfalkuse nfdel
fel¢ggyel et szoftver ®nek megjelen2tR modulj
m8r ci us8ban a KFKI Tel ephelyen elv®gezt ¢k ¢
mTselkkel val - m®r ®s ek k e | is ©9sszevetett¢k.
kernyezetell enRrzR m®r ®seket v®gezz¢ink, m- ¢
megjelen2t®s®re i's alkal mass8pkedeit Ral Am®r |
megj el en2t ®s ak8r t°bb, t8voli helyen | ®vR

DOSIMOBILE, THE RADI OLOGICAL SURVEY CAR

Attila Him?*, | st v §f /MS@E§tdidyr De me
| stvgn® DeB8bor n® BEmdmrRE&i Gerecs
Tam§8s NepQeSagoRai®, L&szI) T-saki
G8bor V&8s 8rhelyi

Centre for Energy Research, Hungarian Academy of Scienc&8 BnkolyT he g e Mi -k1R1:
Budapest, Hungary
’REMRED Ltd., 283 KonkolyT h e g e  Mi -k1R1-Bsdagést, Hunglary
Collmot RoboticK f t . | 1/ A P8z m8ldABudamst,dHungay®t 8§ ny

The Environmental Protection Services of the Centre for Energy Research (MTA EK) is respons
the nuclear environmental monitoring of the KFKI campus. The continuous monitoring of the ra
levels at the campus are performed by 17 GM probes placed at different points of the campu:
connected to the data centre of the Service, where continuous duty is provided. In addition to
probes installed, the Service is also provided wigurvey car but it does not currently have a systen
displaying the car's measurement results on a map idimeal In the recent years, MTA EK, i
cooperation with Collmot Robotics Ltd., has developed a-d&téctor system that enables the deta
dose mapping of the site with the survey car. The unit can be also used osizenadimotely pilotec
aircraft system. Georeferenced data acquisition andtire@ldata processing make measurement
available in reatime in graphical form. It can be gisyed both with the display module of the unit's o
monitoring software and on Google Earth map. In March 2019, the first survey with the syste
performed at the KFKI campus, the results of which were also compared with measurements by |
instruments. The system is capable of conducting environmental monitoring measurementssasc
and it can be modified to display data on the map from other instruments as well. The next phat
development is the retime display of the data measdri@ multiple remote locations.
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z ®elmenrd,esz0 XD @veegiasnmearkt,e bhbo ghya zaai , T
| t, bevi zs g4 viar hvagjr-tma , e chyo grya gay aSrz oTj ruhza
m8s fed®l zet ®r e, ®s otB3ammadyem Ta
rutazg8§s egy ®vet k®sett. A berendez
te ma§s§valgl homgatautahol a Pill ®vel
R rendszertel sikeres m®r ®seket Vv ®¢
k¢l °nb° zR, el s Rs orfbejnl eesl zetkettrto nv &lati o :
-an lakott Tr&8llom8§s fed®l zet®n v®gez
a Nemzet loszi stzreglmeom®Pbefh!l A4S)s zod g § |
de 'T'rs®t§k eset®n az eur - -pai, amer i
r az Tr 8l 1l om8s minden F°l d k°mwvalsi§sfto
®v®n t°bb t2zezer d-zism®r ®si adat 8§l
net pedig k°zel sem ®rt v®get. Legut
15 ®v fol yamat osan ®sAtenekhdzerin b Rilke readsaz
az Tr | om8s ®I et t argt &g ak swvze®d &i&d ,n
®n .
nkban bemutatjuk a Pille fejleszt®
Rbb jell emzRit. Megeml ®kez¢nk a f ol
mT kernyezetellenRrzR rendszer ®ben he
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PILLE BECAME 40 YEAR S OLD
S8ndor Deme, | stv8n ApS8thy, Ant al

Centre for EnergyResearch, Hungarian Academy of Sciences328onkolyT he ge Mi -k1R1
Budapest, Hungary

As of this year, in 2019, it will be 40 years ago that Pille, thek@sivn Hungarian space equipment w
completed, tested and waited for its delivery te Balyut6 space station, with the first Hungari
cosmonaut on board Soy32, to perform measurements with the instrument. However, due to the-a
tragedy of Soyu83, the space flight of the Hungarian cosmonaut was delayed by one year. The P
delivered to Salyué by Bertalan Farkas, on board Soy; where he performed success
measurements with the firsvver TL dosimeter system with an-board reader.

Measurements have been conducted with later versions of Pille with upgraded eleotmamiesd eact
permanent space stations operated since then. Moreover, a special version of the Pille systerr
made it to the US Space Shuttle. Pille is currently operated as part of-Hwarmhservice dosimete
system in the Russian segment o€ timternational Space Station (ISS). The Pilleboard readel
performs automatic reamuts every 90 minutes, approximately after each full orbit around the E
Thanks to this, there atens of thousands of dosimetric data available from the ISS.

And the story is not over. In summer of 2018, a new Pille system was delivered to ISS to repl
system already operating continuously and reliably there for 15 years. According to the plans,
system will serve the cosmonauts until the end of thérike of the ISS, at least until year 2024.

In our talk, we are going to present the main stages of the development of Pille and its results. 1
features of the different versions of the instrument will be also given. We are going to briefly
Pillebébs cousin on Eart h, Por TL, which is al ¢



KEZI SUGCRFORRES KERAZONOKEZECFESEZESZTE S
Petr8&ny,i J&nos
'GAMMA Zrt.
Sok ®ves fejlesztRi munka eredm®nyek®nt Sz,

keresztelt Sug8rForr8s KeresR megal kot 8sako
hozzunk | ®tr e, a mi ki el ®g alapja egy 2" ma&'l Nalkdetektorj agm@

rendel kezi k neutron ®rz®keny r ®teggel i s .

A mTszer bekapcsol 8skor egyr ®szt sugs8rkapuk
mer t spektrumot megjelen2ti. Ebbenwagy @aze&n
rg§szerelve pontforr8s keresRk®nt is. A be®p:
®s a be®p2tett webn skzeerrevsezrtr¢éell |1 eahneith ehzo zZWi SHi® r
kevetni #Wtvehdlk8et ®A t8vvez®rl|l ®s igen hasznocg
szennyezett terepen dolgozi k, hi szen neki (o3
szak®rtR v®gezheti el . T © bzb°snzhi entt Rfe nj oagzo saull & ps
ut 8n k°nnyen el saj8t2that- - ak, magasabb szint
A keres®s mell ett a |l egal 8bb annyira haszn
mTszerben.t 86z sma@dmost2al §l't izot- -pokr-1 a mTs
ANSI N42. 34 form8t umban ker ¢l nek t 8rol 8§8sr a
nemzet k©°zi szinten sem.

Az eszk°zben helyet kapotki jeegyz R50 asmd Zvred s ,8 0
napsug8rz8s mellett is j I |l ehet dol gozni
Yaj 2t 8sokr -1 fog sz-I|ni

HANDHELD SPECTROSCOPIC RADIATION DETECTI ON
AND IDENTIFICATION U NIT

J8nPest r'&nyi
'GAMMA Zrt.

As a result of many years of development, a new handheld spectroscopic radiation detect
identification unit is born. The goal of the development was to create a multifunctional device tha
today's needs. The detector of the radiation sountieficalled SFK is based on a 2" x 2" Nal dete:
which also has a neutron sensitive layer.

When switched on, the instrument operates as a radiation portal monitor (RPM), on the other
displays the measured spectrum. In this mode it can be usaddetector, or when mounting on
collimator as a point source finder. With the help of the fiBPS it assigns coordinates to the collec
data. With the builin web server, which you can access via WiFi, route of reconnaissance
monitoredon a map. Remote control is very useful if the person handling the instrument is worki
heavy protective suit in a contaminated area, he only needs to hold the unit, the measuremet
carried out remotely and safely by an expert. Thanks to thii-level authorization system, bas
functions can be easily learned after a short training session, at higher level it can be an approp
for experts too.

In addition to the search, the isotope identification capability was realised in thigmast. The
instrument also provides information about the isotopes come up during identification. The measu
is stored in standard ANSI N42.34 format, so the cooperation does not cause any problems
international level.

The device comeswih a 50 col our touchscreen display
even in strong sunlight. The presentation will be about the development of the instrument and the
innovations.
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Drozsdik Emese 22 Madas Bal 8zs G.

'ELTE E°tv°®s Lorg&8nd Tudom8nyegy:
MTA EK K°rnyezetfizikai Labor a

Egy r8kos sejt ki al akul BliseBdywezg yt °nbubt §rou t- § ckii-a
val -sz2nTs®ge, ez®rt | ®nyeges, hogy az el s|
sz°vetben, ®s mennyire n°velik a r8k kial ak
prom-aki -mevezzg¢k. Sz8mos epidemiol - gi ai el ¢
prom-ci-ra gyakorolt hat8§s r®v®n n°velik a
a sug8rterhel ®s mi att t°bb sejogyagkuabban el
sejtpusztul 8s miatt megn°vekedhet a progeni
hi perpl 8zia alakul hat ki . C®l unk, hogy meg
prom-ci - radhobp@magy ae88bhhatlis sejtes hipe
°sszehasonl 2tottuk a numeri kusan me g hdt, §y®.
prom-ci - radhodo®c®wnelr 8ciFel t ®t el ezt ¢ k, hog
prom-ci -t jellemzR terjed®si r8t8val, amit
Ezt felhaszn8lva a vizsgsgl:'t mennyi s®gek (o
fé¢gg®se fel2rhat ugyan a zdz8asli agydkagrngivesagqy
szimul 8ci k at v®gezt ¢nk a megl ®v R mi krodoz
he rgRkben | ® R baz8lis sejtek oszt- -d§si gy a
v®gezt ¢nk szAmukeB®andBaban bemutatjuk az §It
al apj &n azt tapasztaltuk, -bheo8gyl 2v &8, obhhah
hi perpl 8zi 8kb- | eredR o0s ztf-¢dg8gs® s ®y yea khkapsunkn$hont a
prom- ci radhodo®@scsentr §ci

ANALYSIS OF THE RELA TIONSHIP BETWEEN
RADON CONCENTRATION AND DIVISION RATE

Emese J. Drozsdik?, Bal 8zs? G. Madas

'ELTE E°tv°s Lorg&nd University, Bt
’MTA Centre for EnergiResearch

Several mutations are required for development of a cancer cell. The development of a mutation
probability. So it is important, how much the first mutated cells proliferate in the tissue and how
they increase the probability of cand®velopment. This mutation expansion process is called promi
According to several of epidemiology analyses the radon progeny increase the risk of lung
primarily by effect of promotion. A possible explanation for this is that more cells ltge Ry exposure
thus the mutated cells can divide more frequent. Because of the increased cell death, the ni
progenitor cells can increase and the thickness of epithelium as well, so hyperplasia can oc
objective of the present study is tovestigate that basal cell hyperplasia can explain the r.
concentration dependence of promotion from epidemiology studies. For this purpose, the nt
determined radon concentration dependence on division rate was compared with the radon cmmc
dependence of promotiont was supposed that cell division rate is proportional to the prom
characterizing expansion rate, which was estimated based on numerical analysis of epidemiolog
So, the radon concentration dependence of the ieganguantities (division rate and expansion rate)
be described by the same function. Numerical simulations were made with the existing microdc
model to estimate the division rate. The division rate of bronchial basal cells and the mucusglack
not clear in the literature, therefore numerical simulations were made with different values. The nt
results are presented, on the basis of which have found, that there is a reasonable parameter set
the radon concentration dependerof the division rate, resulting from different measure of hyperplas
similar to the radon concentration dependence of the promotion.
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Taba Gabriella!, Ap&§ti AK®mim§B®laazi ' BSrksSghf,CZioh d NS
Rich8&8r dMMi y,€g2r ke 'Tams§s

! Semmelweis Egyetem,

A Semmelweis Egyetemen 2027018 ®vek f o m
p8rhuzamosan sug8rv®del mi f Rd®sek t°rt®n
PEFCT k°zpontj §t, tovg8bb§ s osnkelgygit aimT K®
Radi ol ogi ai Klinik8v-@0elaz °art ®nRg beaardi eoleRbo ri
AzY-90el v®gzett radioemboliz8ci- egy k¢l fol deoe
csaka20l&s ®amEwol yetEzerd ®nhrek Rk megkez ®®s ®ts Ko
el Rzt ®kIl snfesgor@msnz la8 cti - s k WAtPETCETs btearuhl8et§esksean )

8n jelentRs
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egy TLD rendszert, amel ynek hoz fusiliteusn?kt ®s et air
ter8§pia elv®gz®se szoros egy¢ttmTkod®s i g®n
csak a meleg | aborat - -ri umi ter¢l etre, hanem
A j°vRben t°bblmat§snv®rivatsi, aamkealy m8s sugs§
meg az alkalmaz-t-I. A sug8rv®del mi fel ¢gye
folyamatos jelen|l ®tl@ael kkhel !l t8mogatnia az ¢

THE FIRST Y -90 LIVER RADIOEMBOLIZATION TH ERAPY AT THE SEMMELW EIS
UNIVERSITY

GabriellaTaba!, Annam§8r,B®| Ap &&ikit or " B®rcgn BS8s8ohi
' Rich§&8r tMjKlaends Gy°r ke

! Semmelweis University,

At the Semmelweis Universitduring the 20172018 years, medical isotope application and radia
protection developments significant were carried out. The Center for Nuclear Medicine has sta
PET-CT center, and began the close cooperation with the Oncology Center and thldya@iinic
introduction of a first radioembolization liver therapy with-99 in the country. The live
radioembolization with Y90 has been a therapeutic procedure for nearly 10 years abroad, but avai
Hungary in only 2018. The preparation of theworks was preceded by serious preparations
experiments (mainly in the fields of translational research). With the investment HCPE® obtain a
TLD system, which we obtained relevant information for the radiation protection planning. The t
requires its need close -operation from several disciplines. Radiation protection cover not onl
isotope laboratory area, but also the area of the intervention surgery room.

In the future, there are several medical applications that will requirefexedif radiation protectiol

approach from the user.

Radiation protection supervision should be actively built into thetalafay care of the patient and shot
be supported by ongoing presence.



BESZCMOLE AZ CTYSTELLAPOTVOKZSGCLA
VALAMINTAZ CLLANDESCGI VTQIGELWEGZESEHEZEKES
DTMUTATCRCL

El ek RYjcwWgrddi ArsyaibsazonyBanhk% t ¥b b Bt yPorubBzZ&w i
Tam§s S§iGR®g@my

Nemzet i N®peg®szs®g¢gyi Kezpont, Sugs8rtk
‘Debreceni Egyetem Ken®zy Gyul a E¢
Kezpont i Radi ol - gi ai Di agnosz

A 21/2018 (VII.9.) EMMI rendelet (114 ) , val amint a 487/ 2015 ( X|
Munkahel yi Sug8re®déekbmMgesSzs@bikeytrt®kP egyedllya

§tv®tel i-®samz8I8lldmmntd- - s8gi vizsg8l atokat v®c¢
m8sr ®s zr RI egys®ges?2teni l ehet .

Az Yt mut at - a bevezet Rt k°vet Ren a di adfoglam:
°ssze ®s k®t fR fejezetben taglalja a helyi
Or vosi fizi kusok 81t al v®gzendR 8tve®et el i,
modal it 8sokn§gl t i Slzat8axk ac @lzj 8 gy eisl Iwitzvseg a z ¢
tan8csokkal ki eg®sz2tve azt. Az eredm®nyek
is t8mpontokat ad.

A megjel en®s al att gl 1 - Yat mut at -al k@Il jma,z o th
rentgenberendez®sek biztons8gos ®s hat ®konye
Az Yt mutat-.- az OsAzH atS8omoegrae r8gsiSav adi,ztAons 8§gos
szol g8l - mTszaki megal appg8! yGea®kaleys®I®n (Add

REPORT ON THE GUIDE FOR ACCEPTANCE, STATUS AND CONSTANCY TESTS

Richs&8r'd Ebakd, VArtaldri Anyi szonyan
Zsolt 2Dam&v-i d', MThA®8yi Porubszky
G®za S8frsgny

!National Public Health Centre,
Department of Radiobiologgnd Radiohygiene
University of Debrecen Ken®zy Gyul
Department of Diagnostic Radiology

The Decree of the Minister of Human Capacities 21/2018 (VIL.9.)A)1., and t he Gov
(XI1.30.) (8. appendix, Local RadiatiodArotection Rulespecessitated the compilation of a guide wh
could be used to unify and support the work of professionals carrying out constancy, status and ac
tests.

The guide, following the introduction, summarises the test methods of dimgmogging modalities ir
two main chapters, one dedicated to the constancy tests to be carried out by local staff, while 1
describe acceptance and status tests to be done by medical physicists. These encompass the ¢
for the aim of thedsts, while describing their hetw, adding practical and sensible advices on t
performance. It gives further basis for the evaluation of the test results and to implement cc
actions.

The guide being issued has the goal to accomplish the amademore effective use of diagnostieray
modalities used for imaging.

The devel opment of the guideline was suppor
Support Activity for the Regulatory Surveillance of the Safe Use of Atomic Energy
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Mi nt i smeretes, a | akosss§g me st er s @g azs orvasi
rentgendi agn®rsmad ikiEb-E sug8rterhel ®s opti m§l
a j - r°ntgeng®p, amit viszont c¢sak nmeAdgihgndsailai
rentgenberendez®sek hazai § t \béd} meajdikezdetben $26@03a
ban) v®gz®se is egyszem®lyes feladat wvolt. .
SSFO keret ®en e&ztf Rs ftelaard dt8atj aegeyl ,5 b&r a r
Ez a team m8n $6zerelve vizsgsgl eszk®°z%°kkel
p8rhuzamosan is tudjanak m®r ®sékagywv®gztzna.
munk8jiak®rR®sz ¢l t az MSZ 824:2017 r°onedgg@® B ®eg
mi NRs®g¢gyi k®zi k°®nyvo, 8§l |l apotvizsg8l at i ®cs
8l l and:- s8gvizsg§8liamdgyYatrmuk eaz dig)nme®ineyoeVz8igsbr8ea n €
8§t vot el i vi zsg8l at ok nte8mzéeMiksdzei z eskz ajb-v §anlyaSpnaoat
rentgenberendez®sek mi NnRs®gel |l enRr z®s ®t TkEU
direkt?2va?2l&01&psj SEIMMI rendel et k°telezRen el
lennee gy k b. 20 f Rs Or vosi fizikus csapatra,
felt®telekre, valamint egy hosszabb 8t menet
egy t°bb (legal 8bb 3) ®vesafoégdebéeobtneml gal
®s anyagi felt®telek, sem az 8§t menet:i i dRs z¢

PAST AND FUTURE OF ACCEPTANCE AND STATUS TESTING OF DIAGNOSTI C
RADIOLOGY EQUIPMENT

T a m ®arubszky
National Public Health Centre, Department of Radiobiology and Radiohygiene, Budapest

As is known almost 90 per cent of marade ionizing radiation burden of the population is origina
from diagnostic radiology. A not sufficient buti necesary condition of optimization of this radiatic
exposure is the good-Kay machine, which can be assured by the appropriate technical quality ass
only.

Preparation of acceptance testing of diagnostic radiology equipment in Hungary in 2001, mdse:
implementation in the initial period 202003 was a onean task. Since then about 1700 accept:
tests were performed. Nowadays for this task there is a tearé oféambers within NPHC DRR, althou
they have other tasks, too. This team is providihl testing equipment enough even for performing t
simultaneously in several groups. During the last ygamsinly by efforts of team membefsa new
di agnostic radiology RP standard (MSZ 824: 2
statis test protocols, and in the last month§ a St atus and constancy
Moreover, elaboration of a new international acceptance testing stanblaséd on a Hungarian propo:
T is now under organization.

All these form a solidasis for extending technical quality assurance of diagnostic radiology equipn
annual status testing. It is requirethased on EU directivie even by 21/2018 EMMI decree. Its realizil
would need an about 20 member medical physicists team, fugbimgt devices, cars, organizatior
measures, moreover, a longer transition period as recruiting and training of new colleagues need:
(at least 3 years long) transition period.

However, unfortunately, these are not assured by the decree althibhght them implementing of th
task is impossible.



AHAZAIORVOSICIKLO TRONOK SUGCRVEBELWMENEKI NTE£ S¥E
Sarkadi Margit, Vincze Crpgd
Orsz8gos Atomenergia Hivatal ,b I

Az onkol -giai, a kardiol -giaile®koraszeedbdl
m-dszerek k°L£® wvarzsgs8! aP&R sz8&8m8ra a jelzR
h8rom hazai ci kl otron#an K®Ilzlpotnjt DKk eslzB.m8A ahk:«
radi oi zot -pokatedoR81 |Rg®sgr agymom@ nagyobb. A
enged®| yez®se az Orsz8gos Atomenergia Hivat ¢

Az el Rad8s S8ttekinti a magyarorsz§8gi Oor vos
sug8rvede®miel eit, k°rnyezeti ki hat8sait. Fo
szempontjaival, valamint az OAH sug8rv®del mi
El Rad8sunkban bemutat | uk a PET ,raa drvasii cikklottonna
el R§1 1 2that radi onukl i dokat. Reviden kite
al kal maz8s8nak sug8rv®del mi ®s enged®l yez®si

OVERVIEW OF THE RADI ATION PROTECTION
OF CYCLOTRONES USED FOR MEDICAL ISOTOPE PRODUCTION

Margit Sarkadi, Crp8&8d Vincze
Hungarian Atomic Energy Authority

Currently there are three cyclotron facilities applied primarily for the production of positron en
radionuclides used for PEJT diagnosis in oncology, cardiology and neurology. As there are newCHE
centers being established in the future, the demand for PET radioisotopes is increasing. The
application of the fourth of such a centre has been already submitted to the blugaric Energy
Authority and is currently being evaluated.

The presentation will overview the radiation protection requirements of the design and the
operation as well as the potential environmental impacts of this type of facilities. The regratiection
aspects of the construction licence application evaluation will be introduced together with the ex
gained during inspections of such centers. The isotope production process and the range of
isotopes producible will also be intluced. We briefly address the potential use of PET isotope gene
in the near future with special focus on the radiation protection license requirements.



KEZ £S SZEM DOV MEREOME NY EXZ NFEL GIPA
A DEZI'S MEGSEERBHATSROZCSCNKLEALR S MEDIRCILEAE

Ap§ti An'fTabm@abriela’, Hor v §t'/K§Av a,B®t azi ,B/Srks ogi’, Z
Czibor Sshidaor§1? s Ko IG& b’Gy °Zrokl et '§Tha m§ s

! Semmelweis Egyetem,
2. Marhot Ferenc oktat- k-rh8z ®s
3. B®Rk®s Megyei kozponti k-rhte

A Semmelweis Egyetemen 2017R | jelentRs szakmai fejl Rd
al kal mazg8s8ra ny2lt | ehetRs®g¢nk ®s amdtel.ek k¢

A Nukl e8ris Medicina K°zp&€idt kékzbhbendfGBt eamrdum
si ker ¢l t beszerezni egy TLD rendszert, amel
tervez®sekhez.

Jelenleg is f oldyoazmanmeotsrainaig yaldjattjockkata ®s ez ek
®s a d-zismegszor2t §si szinteket.

A m®rt ®rt®kek felhaszn8l 8§sa az oktat §shban |
m- dos2tottuk a d- ziNsuknheeg8srziosr 2Me&dsiic i @&rat ®&Kk°ezkpeotn
TovE&8bbi fel mdPr ®seket v®gz¢i¢nk az intervenci - ¢
A szem®l yi dozi m®ter haszn8l at8ra egyre nag)

USE OF HAND AND EYESDOZETRIC RESULTS FOR DOSE LIMITATION INT HE AREA OF
NUCLEAR MEDICINE

Annam8r i aGabriel&Tabal, £va HB®V &t'W/grkit or "B®&r t g§n B
Ss§ndor 'CzGHhbor TsaZniltEHT&KmEzGy°r ke

! Semmelweis University,
% Ferenc Marhot Educational Hospital and Clinic

*B®@k®s Central Hospital

Since 2017, Semmelweis University has begun significant professional development. We have
opportunity to use several isotopes whigkagpear, the development of radiation protection services
Nuclear Medicine Center has started the center of€ET

With the investment in PETT we managed to obtain a TLD system, which we obtained rele
information for the planning. The dosimetdata are continuously collected and based on these dai
plan radiation protection and dose rate levels. The use of measuredinadgegation has significantl
increased the safety culture. Based on the data, we adjusted the dose constrangiimission of the
Nuclear Medicine Center. We also conduct further surveys in the field of interventional radiology.
is a growing request for the use of personal dosimeters



FOTONEKVIVALENS EGYE NERTE£KD¢ ZI S
Botos ReBsgah-'! Norbert

‘Budapest FRv8ros Korm&8nyhivatala, Metrol - g
K®mi ai M®r ®sek Oszt §ly

A sug8rv®edel mi gyakorl at ban a fizikai el
sl yt ®nyezRkkel t°rz&®m2Rt lsaztou k8 sd -sz2igs @ rst®@kRevkee
szab8l yoz8sban az | CRU aj8nl 8s8nak megfelel
nyolcvanasN®eeelobhesrz §8gban ki dol goz8sr a, ma j
fotonekviv al en s egyen®rt®kd- zi s. Az el Rads§s SO0
°sszehasonl 2t8sra ker¢l a kokinlyerzeutaenegy®wneslk
nyelvterg¢l eten gy8rtott Ssugs8rved&l®mid®sm®r Rn
egyen®rt®kd-zis mennyi s®gben m®rnek-e al lsatgy¥
gyakorlatban.

PHOTON-EQUIVALENT DOSE
Rensgt a', Bbbbobert Szab-

'Goverment Office of the Capital City Budapest, Metrological and Technical Supervisory Departn
Section of Radiation Physics and Chemistry

In radiation protection practice, dose values can be calculated by multiplying the physical absork
by different weight factors (usually energy dependent). In the case of gamma radiation, the

environmental dose (H * (10)) is used in the legislation as recommended by ICRU. In the 1980
called photorequivalent dose was developed and applied in @eynirhis quantity is presented duri
the lecture and is compared to the environmental equivalent dose. In the eighties and nineties,
Germanmade radiation protection measuring instruments raises the question of the equivalence
measuremds and the acceptance of these instruments in radiation protection practice.



A DOZI METRI AIKKMEKRIECSHATOSFONTOSABB NEMZETK¥
SZERVEZETEK KECPWHKL I

Csete'l stv§gn
Nyugdijas IAEA alkalmazott

T Az el Rad8s r°videmermmzsaentek t ziti saalvodhmy kloat ,
T a fontosabb nemzet k?©zi szakmai szervezel
AAPM, EURADOS,

a m®r Reszk®z°k vizsg8lat8hoz sz ks®ges s
a m®r Reszk®z°o°krze®@asknve zeglBdtak oz m- ajs8nl §s
a m®r ®si bizonytal ans8g meghat 8roz8s8r a
a

1
1
1
1 kali br 8l 8ssal ®s vizsg8lattal foglal ko

WHICH PUBLICATION TO USE AND WHEN IN THE DOSIMETRY MEASUREMEN TS

Istvan Cseté
! Former IAEA employee

The presentation gives an overview about the:

1 Main type and status of International Standards and other relevant publications relatec
dosimetry measurements

1 Relevant international organizationBiPM, CCRI, ICRU, ICRP, IAEA, ISO, IEC, AAPM

EURADOS

Requirements for radiation fields for calibration and test

Requirements for dosimeter performance

Recommendations for dosimetry calibration methods

Guidelines for calibrationncertaintieand their estimations

Requirements for quality management system

E I I ]



A MOLDCV NEMZEOAKRAY HULTLCARIAK Bl ZTONISEGNEHE
KAPCSOLEDE ELBBETCESEL£DELMI ELEMZES

Baksay Attila
Sug8rv®del mi szak®rtR

Mol d8via egyetlen radioakt2zv hull ad®k el hel
h8rom k¢l °nb°zR felsz2zn k°zeli radi oakt 2v ht
felsz2ni 8tmeneti t8treoeban®pkbhaszA8RadeBrt2pl
vegyes °sszet®tel T szilgrd hullad®k ker¢lt ¢
A Nemzetk©®zi Atomenergia | gyn°ks®g t°bb szal
fel demi2ltyse®k ,81 | apotban van a hull ad®kt8grol -
bi ztons8g8nak n°vel ®s®t ®s a ter ¢l et rekul ti
A feladat v®grehajtg8§s8nak el sR | ®p®se egy me
Enercon Kft.-be®gz &t meglva20k3t hat- tanul m8ny
®rt ®kel ®s, mel ynek a sugs8rv®del mi aspektusai
A feladat el v®gz®se sor8§n mind azerze@kel @e®t
v®gezni, ehhez szennyez®s terjed®si model | el
sz¢ks®g.

A koncepcion8lis ®s adatokban rejl R bizonyt:
kezel het Rv®@zkP®t d8ktiai dBs ®rt ®kek helyett ¢
m®r het Rv® tenni a hull ad®kl elt&8rban v§8rhat-

PRELIMINARY RADIATIO N PROTECTION ASSESSMENT
FOR SAFETY UPGRADE OF THE MOLDAVIAN NATI ONAL RADIOCTIVE WASTE
REPOSITORY

Attila Baksay
Radiation protection expert

The only radioactive waste disposal facility of Moldova was in operation between 1961 and 1995. -
are three different subsurface structures and various above ground buildiregsitt. Disused sealed
sources, contaminated soil and solid waste in various forms were disposed in the Radon type facil
International Atomic Energy Agency financed multiple expert missions to the site in order to clarify
conditions in the facity. The missions concluded consistently that the site needs a safety upgrade ¢
area has to be remediated.

First step of the safety upgrade in 2015 was the preparation of a feasibility study, that was conduct
TS Enercon Ltd. One of the annexedshaf feasibility study was the preliminary safety assessment of
which radiation protection related aspects are the subject of this presentation.

Doses for both operational staff and local residents had to be assessed. Models for contaminant rr
and @amma irradiation had to be built up.

Uncertainties from conceptual design and from data were dealt with applying stochastic approach.
example instead of using discrete activity values for the isotopes, probabilistic distributions were te
into accouwt. This approach made the uncertainties and their affects to be more measurable.
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