
 
 Eötvös Loránd Fizikai Társulat 
Sugárvédelmi Szakcsoport 
 
 

 
 
 
 

XLIV. Sugárvédelmi 
Továbbképző Tanfolyam  

Kivonatok 
 

  
 

44th Annual Meeting 
on Radiation Protection 

 Book of Abstracts 
 
  
 
 
 
 
 
 
 

Hajdúszoboszló, 2019. április 16–18. 

  

2019. ÁPRILIS 16-18. 
HAJDÚSZOBOSZLÓ 



XLIV. Sug§rv®delmi Tov§bbk®pzŜ Tanfolyam Absztrakt kºnyv  

A SUGćRV£DELEM c²mŪ online foly·irat k¿lºnsz§ma 

 

A SUGćRV£DELEM c²mŪ online foly·irat impresszuma: 

Kiad·: az Eºtvºs Lor§nd Fizikai T§rsulat Sug§rv®delmi Szakcsoportja 

A kiad§s®rt felelŖs: Bujt§s Tibor, a Szakcsoport elnºke 

FŖszerkesztŖ: Vincze Ćrp§d 

SzerkesztŖ: Peszny§k Csilla 

Technikai szerkesztŖ: Deme S§ndor 

SzerkesztŖbizotts§g tagjai: 

Bujt§s Tibor, 

C. Szab· Istv§n, 

Csige Istv§n, 

D®ri Zsolt, 

Elek Rich§rd, 

Feh®r Ćkos, 

Katona T¿nde, 

Petr§nyi J§nos, 

R·naky J·zsef 

El®rhetŜs®g: 

SzerkesztŜs®g c²me: 1539 Budapest, PF. 676. 

E-mail:  vincze@haea.gov.hu 

HU ISSN 2060-2391 

A nyomtatott kiadv§nyt elŜk®sz²tette: Feh®r ćkos, Vincze ćrp§d 

A konferencia tudom§nyos ®s szervezŜ bizotts§g§nak tagjai a 

szerkesztŜbizotts§g tagjai is egyben. 

  



 

1 

A XLIV. Sugárvédelmi Továbbképző Tanfolyam programja 
2019. április 16-18. 

 

2019. április 16., kedd 

 
{ƻƭȅƳƻǎƛ WƽȊǎŜŦΣ tƛƴǘŞǊ LǎǘǾłƴ 

BÄUMLER EDE SZAKMAI ÉLETPÁLYÁJA – TEVÉKENYSÉGE A KATONAI SUGÁRZÁSMÉRŐK 

FEJLESZTÉSÉBEN 

bŀƎȅƴŞ {ȊƛƭłƎȅƛ ½ǎƽŦƛŀΣ {ȊǼŎǎ [łǎȊƭƽ 

 A MEGÚJÍTOTT NEMZETKÖZI MÉRTÉKEGYSÉGRENDSZER 

IƻƳƻƪƛ ½ǎƻƭǘΣ CǸƭǀǇ błƴŘƻǊ 

A HAZAI RADON PROGRAM AKTUALITÁSAI 

Wŀƴŀ aƛŎƘŀƭƝƪƻǾł 

CONTRIBUTION OF THE SLOVAK SOCIETY OF NUCLEAR MEDICINE AND RADIATION HYGIENE TO THE 

ACTIVITIES OF RADIATION PROTECTION PRACTICE IN SLOVAKIA  

WǳƘłǎȊ [łǎȊƭƽΣ YŀƭłǎȊƛ tłƭΣ {ŀƭƛƪ #ŘłƳΣ aƛƘłƭȅƛ 5łǾƛŘ 

SUGÁRKAPUK ÁLTAL ÉSZLELT RADIOAKTÍV ANYAGOK KEZELÉSÉNEK SUGÁRVÉDELMI SZEMPONTJAI 

WǳƘłǎȊ [łǎȊƭƽΣ YŀƭłǎȊƛ tłƭΣ [ŀƧƻǎ ałǘŞΣ 5ǊΦ {łŦǊłƴȅ DŞȊŀΣ {ŀƭƛƪ #ŘłƳΣ ±łǊŀŘƛ /ǎŀōŀ 

AZ ORSZÁGOS SUGÁREGÉSZSÉGÜGYI KÉSZENLÉTI SZOLGÁLAT MŰKÖDÉSE, ESETEI, TANULSÁGOK 

Anyiszonyaƴ !ǊǘǵǊΣ WǳƘłǎȊ [łǎȊƭƽΣ [ŀƧƻǎ ałǘŞΣ aƛƘłƭȅƛ 5łǾƛŘΣ {ŀƭƛƪ #ŘłƳΣ {ȊŀǊƪłƴŞ bŞƳŜǘƘ #ƎƴŜǎ 

HAZAI NORM/TENORM HELYZET FELMÉRÉSE 

YŀǇƛǘłƴȅ {łƴŘƻǊΣ ±ƛƴŎȊŜ #ǊǇłŘ 

A 2018. ÉVI SUGÁRVÉDELMI VONATKOZÁSÚ ESEMÉNYEK KIVIZSGÁLÁSÁNAK TAPASZTALATAI 

NEMZETKÖZI ÉS HAZAI SZINTEN 

błŘŀǎƛ LǾłƴΣ ¢ȅǳƪƻŘƛ [ŀƧƻǎ 

ALAPTALAN IJEDELEM A LISZT FERENC NEMZETKÖZI REPÜLŐTÉREN (Egy megtörtént esemény 

szakmai vonatkozásai) 

DŀƭłŎǎ DłōƻǊΣ CŜƘŞǊ #ƪƻǎΣ aƽǊƻǘȊ aŀǊŎŜƭƭΣ bŜƻƎǊłŘȅ DłōƻǊΣ hǘǘƭƛƪ DȅǀǊƎȅΣ {ȊŜƪŜǊŜǎ .ŀƭłȊǎ 

ATDR ÉS AMI MÖGÖTTE VAN 

YŀǇƛǘłƴȅ {łƴŘƻǊ 

RADIOAKTÍV ANYAG FOGALMA – A KIZÁRÁS, A MENTESÍTÉS ÉS A FELSZABADÍTÁS ALKALMAZÁSA 

 

2019. április 17., szerda 
 

CǸǊƛ tŞǘŜǊ 

EGY EGYÉNRE SZABHATÓ RADON TÜDŐDOZIMETRIAI MODELL LÉTREHOZÁSA ÉS ALKALMAZÁSA 

.ǳƧǘłǎ ¢ƛōƻǊΣ /ǎǳǊƎŀƛ WƽȊǎŜŦΣ Yƛǎǎ aƛƘłƭȅΣ Makovecz Gyula, Marusa Andor, bŀƎȅ DłōƻǊΣ {ƻƭȅƳƻǎƛ 

WƽȊǎŜŦΣ ½ǎƛƭƭŜ hǘǘƽ 

A VÉDŐCSŐBLOKK EMELÉSÉT MONITOROZÓ DOZIMETRIAI MÉRŐRENDSZER ÚJRAKALIBRÁLÁSA 

aŀƴƎŀ [łǎȊƭƽΣ 5ŜƳŜ {łƴŘƻǊΣ ±ƛƴŎȊŜ #ǊǇłŘ 

A LAKOSSÁGI ÓVINTÉZKEDÉSEK BEVEZETÉSÉNEK GYAKORLATI KÉRDÉSEI VESZÉLYHELYZETBEN 

bŀƎȅ !ǘǘƛƭŀΣ 5ŜƳŜ {łƴŘƻǊΣ tłƭŜǎ WƽȊǎŜŦΣ tłȊƳłƴŘƛ ¢ŀƳłǎΣ /Φ {Ȋŀōƽ LǎǘǾłƴ 

DOSE ON LITE – DIREKT ÉS INVERZ BALESETI TERJEDÉSSZÁMÍTÁS 

Cƛƴǘŀ ±ƛƪǘƽǊƛŀ 

 A SUGÁRVÉDELEM MOSTOHAGYERMEKEI: A NEM-IONIZÁLÓ SUGÁRZÁSOK 
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Poszter bemutató 

 

Pribelszky /ǎŜƴƎŜΣ {Ȋŀōƽ Yŀǘŀƭƛƴ ½ǎǳȊǎŀƴƴŀΣ YƛǊŎƘƪƴƻǇŦ tŞǘŜǊΣ ±ǀƭƎȅŜǎƛ tŞǘŜǊΣ ½ŀƎȅǾŀƛ tŞǘŜǊΣ 
.ŀǊƴŀŦǀƭŘƛ DŜǊƎŜƭȅΣ bƎǳȅŜƴ /ƻƴƎ ¢ŀƳ 
ALACSONY HÁTTERŰ GAMMA-SPEKTROMETRIAI MÉRÉSEK SORÁN FELLÉPŐ RADON ZAVARÓ 
HATÁS MEGHATÁROZÁSA 

YǀǾŜƴŘƛƴŞ Yƽƴȅƛ Wǵƭƛŀ 
FOLYÉKONY RADIOAKTÍV HULLADÉK KEZELÉSE ADSZORBENS FELHASZNÁLÁSÁVAL 

hǎǾłǘƘ {ȊŀōƻƭŎǎΣ .ǳŦŀ-5ǃǊǊ ½ǎǳȊǎŀƴƴŀ 
IVÓVIZEK RADIOAKTIVITÁSÁNAK MÉRÉSE – TÚL AZ ELSŐ 3 ÉVEN 

wǳŘŀǎ /ǎƛƭƭŀΣ {Ȋłƴǘƽ tŞǘŜǊΣ ±łǊŀŘȅ-.Φ hǊǎƻƭȅŀΣ {ȊǼŎǎ aƛƘłƭȅΣ {Ȋƛƴǘŀƛ .ŀƭłȊǎΣ tłȊƳłƴŘƛ ¢ŀƳłǎ 
METEOROLÓGIAI ENSEMBLE ADATOK FELHASZNÁLÁSA A SINAC DÖNTÉSTÁMOGATÓI 
RENDSZERBEN 

Wƽƴłǎ WłŎƛƴǘΣ {ŀǊƪŀŘƛ !ƴŘǊłǎΣ 9ǎȊŜƴȅƛ DŜǊƎŜƭȅΣ Cƛƴǘŀ ±ƛƪǘƽǊƛŀΣ .ƭłȊǎƻǾƛŎǎ tŞǘŜǊΣ tŜǘǊłƴȅƛ Włƴƻǎ 
LEVEGŐBEN LÉVŐ I-131 AKTIVITÁSKONCENTRÁCIÓ ONLINE MÉRÉSE KÖZBEN ALKALMAZOTT 
RADON LEÁNYELEM ELNYOMÁS, ÉS LEÁNYELEM KONCENTRÁCIÓ NAPSZAKI VÁLTOZÁSÁNAK 
VIZSGÁLATA 

/ǎŜǊǾŜƴłƪ LƭŘƛƪƽΣ DŜǊŞƴȅƛ !ƴƛǘŀΣ wŀŘƽŎȊ DłōƻǊΣ .ƻōƻǎ /ǎŀōŀ 
A BME NTI OKTATÓREAKTORÁNAK 2016-OS FELÚJÍTÁSA 

tłȊƳłƴŘƛ ¢ŀƳłǎΣ !ƴŘǊłǎƛ !ƴŘƻǊΣ tłƴǘȅŀ !ƴƴŀƳłǊƛŀΣ /ŀǊƭƻ-Maria Castellani, Augusto Giussani, 
Gareth Roberts 
A BELSŐ SUGÁRTERHELÉS MEGHATÁROZÁSA TERÜLETÉN SZERVEZETT ICIDOSE NEMZETKÖZI 
GYAKORLAT TAPASZTALATAI 

!ƴŘǊłǎƛ !ƴŘƻǊΣ tłȊƳłƴŘƛ ¢ŀƳłǎΣ tłƴǘȅŀ !ƴƴŀƳłǊƛŀΣ /ŀǊƭƻ-Maria Castellani, Augusto Giussani, 
Gareth Roberts 
A HAZAI Am-241 INKORPORÁCIÓS SUGÁRBALESET DOZIMETRIÁJA AZ ICIDOSE EREDMÉNYEINEK 
TÜKRÉBEN 

Wŀƪŀō 5ƻǊƻǘǘȅŀΣ !ǇłǘƘȅ LǎǘǾłƴΣ /ǎǃƪŜ !ƴǘŀƭΣ 5ŜƳŜ {łƴŘƻǊΣ 9ƴŘǊǃŘƛ DłōƻǊƴŞΣ ¢ƽǎŀƪƛ [łǎȊƭƽΣ 
tłȊƳłƴŘƛ ¢ŀƳłǎ 
KÖRNYEZETELLENŐRZŐ RENDSZEREKBEN HASZNÁLT DOZIMETRIAI MÉRŐRENDSZEREK 
ÖSSZEHASONLÍTÓ VIZSGÁLATÁNAK EREDMÉNYEI 

IƛǊƴ !ǘǘƛƭŀΣ !ǇłǘƘȅ LǎǘǾłƴΣ 5ŜƳŜ {łƴŘƻǊΣ 5ƻƴƪƽ LǎǘǾłƴΣ 9ƴŘǊǃŘƛ DłōƻǊƴŞΣ DŜǊŜŎǎ !ƴŘǊłǎΣ bŜǇǳǎȊ 
¢ŀƳłǎΣ {ƻƳƻǊƧŀƛ DŜǊƎǃΣ ¢ƽǎŀƪƛ [łǎȊƭƽΣ ±łǎłǊƘŜƭȅƛ DłōƻǊ 
DOZIMOBIL, A SUGÁRVÉDELMI FELMÉRŐ GÉPKOCSI 

5ŜƳŜ {łƴŘƻǊΣ !ǇłǘƘȅ LǎǘǾłƴΣ /ǎǃƪŜ !ƴǘal, Hirn Attila 
40 ÉVES LETT A PILLE 

tŜǘǊłƴȅƛ Włƴƻǎ 
KÉZI SUGÁRFORRÁS KERESŐ ÉS AZONOSÍTÓ ESZKÖZ FEJLESZTÉSE 

 
 
2019. április 18., csütörtök 

 
5ǊƻȊǎŘƛƪ 9ƳŜǎŜ WΦΣ aŀŘŀǎ .ŀƭłȊǎ DΦ 
A RADONKONCENTRÁCIÓ ÉS AZ OSZTÓDÁSI GYAKORISÁG KÖZÖTTI ÖSSZEFÜGGÉS ELEMZÉSE 

¢ŀōŀ DŀōǊƛŜƭƭŀΣ !Ǉłǘƛ !ƴƴŀƳłǊƛŀΣ YłǊƛ .ŞƭŀΣ .ŞǊŎȊƛ ±ƛƪǘƻǊΣ .łƴǎłƎƘƛ ½ƻƭǘłƴΣ /ȊƛōƻǊ {łƴŘƻǊΣ wƛŎƘłǊŘ aƛƭŜŎȊ-aƛǘȅƪƽΣ 
DȅǀǊƪŜ ¢ŀƳłǎ 
AZ ELSŐ Y-90 VÉGZETT MÁJ RADIOEMBOLIZÁCIÓS TERÁPIA A SEMMELWEIS EGYETEMEN 

9ƭŜƪ wƛŎƘłǊŘΣ ±łǊŀŘƛ /ǎŀōŀΣ !ƴȅƛǎȊƻƴȅŀƴ !ǊǘǵǊΣ 5ŀƴƪƽ ½ǎƻƭǘΣ aƛƘłƭȅƛ 5łǾƛŘΣ tƻǊǳōǎȊƪȅ ¢ŀƳłǎΣ {łŦǊłƴȅ DŞȊŀ 
BESZÁMOLÓ AZ ÁTVÉTELI ÉS ÁLLAPOTVIZSGÁLATOK, VALAMINT AZ ÁLLANDÓSÁGI VIZSGÁLATOK ELVÉGZÉSÉHEZ 
KÉSZÍTETT ÚTMUTATÓRÓL 

tƻǊǳōǎȊƪȅ ¢ŀƳłǎ 
A RÖNTGEN ÁTVÉTELI ÉS ÁLLAPOTVIZSGÁLATOK MÚLTJA ÉS JÖVŐJE 

Sarkadi MargiǘΣ ±ƛƴŎȊŜ #ǊǇłŘ 
A HAZAI ORVOSI CIKLOTRONOK SUGÁRVÉDELMÉNEK ÁTTEKINTÉSE 
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Ap§ti Annam§ria, Taba Gabriella, Horv§th £va, K§ri B®la, B®rczi Viktor, B§ns§gi Zolt§n, Czibor S§ndor, 

Csan§losi G§bor, Kolozsi Zolt§n, Gyºrke Tam§s 

K£Z £S SZEM DOZIMETRIAI EREDM£NYEK FELHASZNĆLĆSA A DčZIS MEGSZORĉTĆS 

MEGHATĆROZĆSĆNĆL A NUKLEĆRIS MEDICINA TER¦LETEN 

Bƻǘƻǎ wŜƴłǘŀΣ {Ȋŀōƽ bƻǊōŜǊǘ 
FOTONEKVIVALENS EGYENÉRTÉKDÓZIS 

/ǎŜǘŜ LǎǘǾłƴ 
A DOZIMETRIAI MÉRÉSEKKEL KAPCSOLATOS FONTOSABB NEMZETKÖZI SZERVEZETEK ÉS PUBLIKÁCIÓK 

Baksay Attila 
A MOLDÁV NEMZETI RADIOAKTÍV HULLADÉKTÁROLÓ BIZTONSÁGNÖVELÉSÉHEZ KAPCSOLÓDÓ ELŐZETES 
SUGÁRVÉDELMI ELEMZÉS 
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Programme of the 4th Annual Meeting on Radiation Protection April 16-18, 2018.  
 
April 16, Tuesday 
 
WƽȊǎŜŦ {ƻƭȅƳƻǎƛΣ LǎǘǾłƴ tƛƴǘŞǊ 
PROFESSIONAL CAREER OF EDE BÄUMLER – HIS ACTIVITIES IN THE DEVELOPMENT OF MILITARY 
RADIATION METERS 

½ǎƽŦƛŀ bŀƎȅƴŞ {ȊƛƭłƎȅƛΣ [łǎȊƭƽ {ȊǼŎǎ  
THE RENEWED INTERNATIONAL SYSTEM OF UNITS (SI) 

½ǎƻƭǘ IƻƳƻƪƛΣ błƴŘƻǊ CǸƭǀǇ  
THE CURRENT STATION OF THE HUNGARIAN RADON PROGRAM 

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

[Φ WǳƘłǎȊΣ tΦ YŀƭłǎȊƛΣ #Φ {ŀƭƛƪΣ 5Φ aƛƘłƭȅƛΣ 9Φ ¢ƛōƻǊŎȊ 
THE RADIATION PROTECTION ASPECTS OF THE TREATMENTS OF RADIOACTIVE MATERIALS 
PERCEIVED BY PORTAL MONITORS 

[Φ WǳƘłǎȊΣ tΦ YŀƭłǎȊƛΣ aΦ [ŀƧƻǎΣ DΦ {łŦǊłƴȅΣ #Φ {ŀƭƛƪΣ /ǎΦ ±łǊŀŘƛ 
OPERATION OF THE NATIONAL RADIOHYGIENE EMERGENCY SERVICE, EVENTS, CONCLUSIONS  

A. !ƴȅƛǎȊƻƴȅŀƴΣ [Φ WǳƘłǎȊΣ aΦ [ŀƧƻǎΣ 5Φ aƛƘłƭȅƛΣ #Φ {ŀƭƛƪΣ #Φ {ȊŀǊƪłƴŞ bŞƳŜǘƘ 
SURVEYING OF THE HUNGARIAN SITUATION OF NORM/TENORM  

{łƴŘƻǊ YŀǇƛǘłƴȅΣ #ǊǇłŘ ±ƛƴŎȊŜ 
LESSONS LEARNED FROM THE INVESTIGATION OF RADIOLOGICAL EVENTS HAPPENED WORLDWIDE 
AND AT NATIONAL LEVEL IN 2018 

LǾłƴ błŘŀǎƛΣ [ŀƧƻǎ ¢ȅǳƪƻŘƛ 
UNFOUNDED ALARM AT THE LISZT FERENC INTERNATIONAL AIRPORT 
(THE PROFESSIONAL ASPECTS OF AN OCCURED CASE) 

DΦ DŀƭłŎǎΣ !Φ CŜƘŜǊΣ M, Morotz, G. Neogrady, Gy. Ottlik, B. Szekeres  
THE ATDR SYSTEM 

{łƴŘƻǊ YŀǇƛǘłƴȅ 
CONCEPT OF RADIOACTIVE MATERIAL – EXCLUSION, EXEMTION AND CLERARANCE 

 

April 17, Wednesday 
 
Presentations for the award of excellence 
 

tŞǘŜǊ CǸǊƛ 
DEVELOPMENT AND APPLICATION OF A CUSTOMISABLE RADON LUNG DOSIMETRIC MODEL 

¢ƛōƻǊ .ǳƧǘłǎΣ WƽȊǎŜŦ /ǎǳǊƎŀƛΣ aƛƘłƭȅ YƛǎǎΣ Dȅǳƭŀ aŀƪƻǾŜŎȊΣ !ƴŘƻǊ aŀǊǳǎŀΣ DłōƻǊ bŀƎȅΣ WƽȊǎŜŦ 
{ƻƭȅƳƻǎƛΣ hǘǘƽ ½ǎƛƭƭŜ 
RECALIBRATION OF THE MONITORING SYSTEM OF THE FUEL-CASETTE-FREE STATE OF THE CONTROL 
ROD SLEEVES 

[łǎȊƭƽ aŀƴƎŀΣ {łƴŘƻǊ 5ŜƳŜΣ #ǊǇłŘ ±ƛƴŎȊŜ 
PRACTICAL ISSUES OF INTRODUCING PROTECTIVE ACTIONS IN A NUCLEAR EMERGENCY 

!ǘǘƛƭŀ bŀƎȅΣ {łƴŘƻǊ 5ŜƳŜΣ WƽȊǎŜŦ tłƭŜǎΣ ¢ŀƳłǎ tłȊƳłƴŘƛΣ LǎǘǾłƴ /Φ {Ȋŀōƽ 
DOSE ON LITE – DIRECT AND INVERSE CALCULATION OF DISPERSION OF RADIOACTIVE 
CONTAMINANTS FROM ACCIDENTAL RELEASE 

±ƛƪǘƽǊƛŀ Cƛƴǘŀ 
THE STEPCHILDREN OF THE RADIATION PROTECTION: THE NON-IONIZING RADIATIONS 
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Poster presentation 
 

/ǎŜƴƎŜ tǊƛōŜƭǎȊƪȅΣ Yŀǘŀƭƛƴ ½ǎǳȊǎŀƴƴŀ {ȊŀōƽΣ tŞǘŜǊ YƛǊŎƘƪƴƻǇŦΣ tŞǘŜǊ ±ǀƭƎȅŜǎƛΣ tŞǘŜǊ ½ŀƎȅǾŀƛΣ DŜǊƎŜƭȅ 
.ŀǊƴŀŦǀƭŘƛΣ ¢ŀƳ bƎǳȅŜƴ /ƻƴƎ 
CONTRIBUTION OF GAMMA-EMITTING RADON DESCENDANTS TO BACKGROUND OF SHIELDED 
MEASUREMENT CHAMBERS 

Wǵƭƛŀ YǀǾŜƴŘƛƴŞ Yƽƴȅƛ  
TREATMENT OF LIQUID RADIOACTIVE WASTE WITH SORBER 

{ȊŀōƻƭŎǎ hǎǾłǘƘΣ ½ǎǳȊǎŀƴƴŀ .ǳŦŀ-5ǃǊǊ 
MEASURING RADIOACTIVITY IN DRINKING WATER – OVER THE FIRST 3 YEARS  

Csilla Rudas, tŞǘŜǊ {ȊłƴǘƽΣ hǊǎƻƭȅŀ ±łǊŀŘȅ-.ΦΣ aƛƘłƭȅ {ȊǼŎǎΣ .ŀƭłȊǎ {ȊƛƴǘŀƛΣ ¢ŀƳłǎ tłȊƳłƴŘƛ 
THE APPLICATION OF METEOROLOGICAL ENSEMBLES IN THE SINAC DECISION SUPPORT SYSTEM 

WłŎƛƴǘ WƽƴłǎΣ !ƴŘǊłǎ {ŀǊƪŀŘƛΣ DŜǊƎŜƭȅ 9ǎȊŜƴȅƛΣ ±ƛƪǘƽǊƛŀ CƛƴǘŀΣ tŞǘŜǊ .ƭłȊǎƻǾƛŎǎΣ Włƴƻǎ tŜǘǊłƴȅƛ  
INVESTIGATION OF THE RADON DAUGHTER ELEMENT SUPRESSION AND THE DIURNAL VARIATION 
OF RADON DAUGHTER ELEMENT CONCENTRATION DURING THE ONLINE MONITORING OF I-131 
CONCENTRATION IN AIR 

LƭŘƛƪƽ /ǎŜǊǾŜƴłƪΣ !ƴƛǘŀ DŜǊŞƴȅƛΣ DłōƻǊ wŀŘƽŎȊΣ /ǎŀōŀ .ƻōƻǎ 
THE RENOVATION OF THE BME NTI TRAINING REACTOR IN 2016 

¢ŀƳłǎ tłȊƳłƴŘƛΣ !ƴŘƻǊ !ƴŘǊłǎƛΣ !ƴƴŀƳłǊƛŀ tłƴǘȅŀΣ /ŀǊƭƻ-Maria Castellani, Augusto Giussani, 
Gareth Roberts 
RESULTS OF THE ICIDOSE 2017 INTERCOMPARISON  
FOR MONITORING INDIVIDUALS FOR OCCUPATIONAL INTAKES OF RADIONUCLIDES 

!ƴŘƻǊ !ƴŘǊłǎƛΣ ¢ŀƳłǎ tłȊƳłƴŘƛΣ !ƴƴŀƳłǊƛŀ tłƴǘȅŀΣ /ŀǊƭƻ-Maria Castellani, Augusto Giussani, 
Gareth Roberts 
DOSIMETRY OF A HUNGARIAN 241Am ACCIDENTAL CASE ACCORDING TO THE RESULTS OBTAINED IN 
THE FRAME OF THE ICIDOSE INTERCOMPARISON EXERCISE 

Dorottya WŀƪŀōΣ LǎǘǾłƴ !ǇłǘƘȅΣ !ƴǘŀƭ /ǎǃƪŜΣ {łƴŘƻǊ 5ŜƳŜΣ DłōƻǊƴŞ 9ƴŘǊǃŘƛΣ [łǎȊƭƽ ¢ƽǎŀƪƛΣ ¢ŀƳłǎ 
tłȊƳłƴŘƛ 
RESULTS OF THE COMPARATIVE ANALYSIS OF DOSIMETRY SYSTEMS USED IN ENVIRONMENTAL 
RADIOLOGICAL MONITORING NETWORKS 

!ǘǘƛƭŀ IƛǊƴΣ LǎǘǾłƴ !ǇłǘƘȅΣ {łƴŘƻǊ 5ŜƳŜΣ LǎǘǾłƴ 5ƻƴƪƽΣ DłōƻǊƴŞ 9ƴŘǊǃŘƛΣ !ƴŘǊłǎ DŜǊŜŎǎΣ ¢ŀƳłǎ 
bŜǇǳǎȊΣ DŜǊƎǃ {ƻƳƻǊƧŀƛΣ [łǎȊƭƽ ¢ƽǎŀƪƛΣ DłōƻǊ ±łǎłǊƘŜƭȅƛ 
DOSIMOBILE, THE RADIOLOGICAL SURVEY CAR 

{łƴŘƻǊ 5ŜƳŜΣ LǎǘǾłƴ !ǇłǘƘȅΣ !ƴǘŀƭ /ǎǃƪŜΣ !ǘǘƛƭŀ IƛǊƴ 
PILLE BECAME 40 YEARS OLD 

Włƴƻǎ tŜǘǊłƴȅƛ 
HANDHELD SPECTROSCOPIC RADIATION DETECTION AND IDENTIFICATION UNIT 
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April 18, Thursday 

9ƳŜǎŜ WΦ 5ǊƻȊǎŘƛƪΣ .ŀƭłȊǎ DΦ aŀŘŀǎ 
ANALYSIS OF THE RELATIONSHIP BETWEEN RADON CONCENTRATION AND DIVISION RATE 

DŀōǊƛŜƭƭŀ ¢ŀōŀΣ !ƴƴŀƳłǊƛŀ !ǇłǘƛΣ .Şƭŀ YłǊƛΣ ±ƛƪǘƻǊ .ŞǊŎȊƛΣ ½ƻƭǘłƴ .łƴǎłƎƘƛΣ {łƴŘƻǊ /ȊƛōƻǊΣ wƛŎƘłǊŘ 
Milecz-aƛǘȅƪƽΣ ¢ŀƳłǎ DȅǀǊƪŜ 
THE FIRST Y-90 LIVER RADIOEMBOLIZATION THERAPY AT THE SEMMELWEIS UNIVERSITY 

wƛŎƘłǊŘ 9ƭŜƪΣ /ǎŀōŀ ±łǊŀŘƛΣ !ǊǘǵǊ !ƴȅƛǎȊƻƴȅŀƴΣ ½ǎƻƭǘ 5ŀƴƪƽΣ 5łǾƛŘ aƛƘłƭȅƛΣ ¢ŀƳłǎ tƻǊǳōǎȊƪȅΣ DŞȊŀ 
{łŦǊłƴȅ 
REPORT ON THE GUIDE FOR ACCEPTANCE, STATUS AND CONSTANCY TESTS 

¢ŀƳłǎ tƻǊǳōǎȊƪȅ 
PAST AND FUTURE OF ACCEPTANCE AND STATUS TESTING OF DIAGNOSTIC RADIOLOGY 
EQUIPMENT 

aŀǊƎƛǘ {ŀǊƪŀŘƛΣ #ǊǇłŘ ±ƛƴŎȊŜ 
OVERVIEW OF THE RADIATION PROTECTION OF CYCLOTRONES USED FOR MEDICAL ISOTOPE 
PRODUCTION 

!ƴƴŀƳłǊƛŀ !ǇłǘƛΣ DŀōǊƛŜƭƭŀ ¢ŀōŀΣ ;Ǿŀ IƻǊǾłǘƘ .Şƭŀ YłǊƛΣ ±ƛƪǘƻǊ .ŞǊŎȊƛΣ ½ƻƭǘłƴ .łƴǎłƎƛΣ {łƴŘƻǊ 
/ȊƛōƻǊΣ DłōƻǊ /ǎŀƴłƭƻǎƛΣ ½ƻƭǘłƴ YƻƭƻȊǎƛΣ ¢ŀƳłǎ DȅǀǊƪŜ 
USE OF HAND AND EYES DOZETRIC RESULTS FOR DOSE LIMITATION IN THE AREA of NUCLEAR MEDICINE  

wŜƴłǘŀ .ƻǘƻǎΣ bƻǊōŜǊǘ {Ȋŀōƽ 
PHOTON-EQUIVALENT DOSE 

Istvan Csete 
WHICH PUBLICATION TO USE AND WHEN IN THE DOSIMETRY MEASUREMENTS 

Attila Baksay 
PRELIMINARY RADIATION PROTECTION ASSESSMENT FOR SAFETY UPGRADE OF THE MOLDAVIAN 
NATIONAL RADIOCTIVE WASTE REPOSITORY 
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B UMLER EDE SZAKMAI £LETPĆLYĆJA ï TEV£KENYS£GE A KATONAI 

SUGĆRZĆSM£RŕK FEJLESZT£S£BEN 

 

Solymosi J·zsef
1
, Pint®r Istv§n

1
 

1
Somos Kft. 

 

2019. janu§r 4-®n elhunyt Bªumler Ede, a Gamma MŤszaki Zrt. volt mŤszaki igazgat·ja, a XX. sz§zadi 

katonai sug§rz§sm®rŖ mŤszerek fejleszt®s®nek meghat§roz· alakja. 

Villamosm®rnºkk®nt v®gzett, szakmai p§ly§j§t a Telefongy§rban kezdte. K®sŖbb a Nemzeti Sz²nh§zban 

hangtechnikus lett, majd 35 ®ven §t tan²tott akusztik§t a Sz²nmŤv®szeti FŖiskol§n. 1972-ben ker¿lt a 

Gamma MŤvekbe. Az Izot·p Laborban nukle§ris ¿gyint®zŖk®nt, k®sŖbb a katonai speci§lis fejleszt®sek 

csoportvezetŖjek®nt dolgozott. A felsz§mol§s ut§n ¼jj§szervezett Gamma MŤszaki Rt-n®l katonai 

profilvezetŖ, majd mŤszaki igazgat·, p§ly§ja v®g®n tudom§nyos igazgat· lett. Szakmai tev®kenys®gnek 

dºntŖ r®sz®t tette ki a k¿lºnbºzŖ rendeltet®sŤ polg§ri v®delmi ®s katonai sug§rz§sm®rŖk (SVJ; SZ£M; IH-

90; IH-32; IH-95; BNS-98; IH-111 t§bori ®lelmiszervizsg§l·, sug§rkapuk; l®gi sug§rfelder²tŖ eszkºzºk) 

kifejleszt®se, amik egy r®sze tºbb NATO orsz§gban is rendszeres²t®sre ker¿lt. Ezekhez kapcsol·dik egy 

sor szabadalom, amit a Haditechnikai Int®zet ï Gamma - BME Fizikai K®mia Tansz®k kºzºsen dolgozott 

ki. Tal§lm§nyi ki§ll²t§sokon ºsszesen hat d²jat nyert. 

Az Ŗ vezet®s®vel fejlesztett®k ki a ĂBNS-298 DECO fel¿leti b®taszennyezetts®g-t§vad· intenz²v gamma-

h§tt®rben tºrt®nŖ m®r®sekreò mŤszert, amit a Paksi AtomerŖmŤ 2003-as ¿zemzavara ut§n a tiszt²t· 

medence fala szennyezetts®g®nek m®r®s®re, majd a dekontamin§ci·t kºvetŖen a tiszt²t§s hat§soss§g§nak 

ellenŖrz®s®re eredm®nyesen haszn§ltak fel a Somos Kft. szakemberei. 

Rendszeresen elŖadott konferenci§inkon. 2013-ban Sug§rv®delmi Eml®k®rmet kapott. Visszavonul§sa ut§n 

elsŖsorban a Haditechnika foly·iratban publik§lt. 

 

 

PROFESSIONAL CAREER OF EDE B UMLER ï HIS ACTIVITIES IN TH E DEVELOPMENT 

OF MILITARY  RADIATION METERS  

 

J·zsef Solymosi
1
, Istv§n Pint®r

1
 

1
Somos Ltd.  

 

On 4 January 2019, Ede Bªumler the former technical director of Gamma Technical Co. died. He was a 

decisive figure in the development of military radiation measuring instruments of the 20 th century. 

After graduated as an electrical engineer he started his career at the Telephone Factory. Later he became a 

sound technician at the National Theater and then taught acoustics for 35 years at the College of Drama. In 

1972 he entered the Gamma Works. He worked as a nuclear agent in the Isotope Laboratory, and later 

became the group leader in military special development. After the liquidation of Gamma Works he 

became a military manager, then a technical director, and at the end of his career the scientific director at 

re-organized Gamma Co. The most important part of his professional activity was the development of civil 

protection and military radiation meters of various purposes (SVJ; SZ£M; IH-90; IH-32; IH-95; BNS-98; 

IH-111 camp food tester and radiation gates). Some of them have been established in several NATO 

countries. There are a number of patents that have been developed jointly by the Department of Military 

Technology-Gamma-BME Physical Chemistry Department. He has won six awards at various exhibitions 

of inventions. The BNS-298 DECO Surface Beta Transmitter for Intense Gamma Measurements was 

developed under his leadership. After the incident of Paks Nuclear Power Plant in 2003 it was successfully 

used by Somos Ltd. to measure the contamination of the pool wall and after decontamination to check the 

effectiveness of cleaning.  

He regularly presented at our conferences. In 2013 he received a Radiation Protection Memorial. After 

retiring he published primarily in the Haditechnika Journal.  
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A MEGĐJĉTOTT NEMZETK¥ZI M£RT£KEGYS£GRENDSZER (SI) 

 

Nagyn® Szil§gyi Zs·fia, SzŤcs L§szl· 

 

Budapest FŖv§ros Korm§nyhivatala 

Metrol·giai ®s MŤszaki Fel¿gyeleti FŖoszt§ly 

 

Az elŖad§s t®m§ja a Nemzetkºzi M®rt®kegys®grendszer (SI) ¼j alapokra helyez®se, az egys®gek ¼j 

defin²ci·ja ®s azok megval·s²t§sa. A v§ltoz§sokat a kvantumjelens®geket alkalmaz· ¼j m®r®si m·dszerek 

kidolgoz§sa, valamint az utols· mesters®ges alapetalon a kg rendszeres m®r®seiben tapasztalhat· 

folyamatos v§ltoz§s indokolta. 

2018. november 16-§n a CGPM (General Conference on Weights and Measures) Versaillesben tartott 26. 

¿l®s®n a k¿ldºttek egyhang¼an megszavazt§k a meg¼j²tott m®rt®kegys®grendszer bevezet®s®t. Az ¼j 

defin²ci·k 2019. m§jus 20-§n, a Metrol·giai Vil§gnapon l®pnek ®letbe. Az egys®ges szerkezetŤ defin²ci·k 

mind a h®t alapegys®get egy-egy term®szeti §lland·hoz kºtik. Az egzakt megfogalmaz§s ®rdek®ben a 

m®rt®kegys®gekhez kapcsolt term®szeti §lland·k ®rt®k®t rºgz²teni kellett. 

Rºviden ismertetj¿k a M®ter Egyezm®ny al§²r§s§t ®s az SI bevezet®s®t, majd elemezz¿k az ¼j defin²ci·kat. 

Bemutatjuk az egyes m®rt®kegys®gek megval·s²t§s§nak fejlŖd®s®t ®s a napjainkban alkalmazott 

m®r®stechnik§kat. N®h§ny sz·ban v§zoljuk az ¼j defin²ci·k h®tkºznapi ®letre kifejtett hat§s§t. 

Az elŖad§s v®g®n kit®r¿nk a kºvetkezŖ lehets®ges v§ltoz§s ok§ra ®s v§rhat· idŖpontj§ra. 

 

THE RENEWED INTERNAT IONAL  

SYSTEM OF UNITS (SI) 

  

Zs·fia Nagyn® Szil§gyi, L§szl· SzŤcs 

 

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 basis, the 

new definition of units and their realization. The reasons of the changes were the development of new 

measurement methods using quantum phenomena and the continuous value change of the last artificial 

basic standard kg during its regular measurements. 

On 16 November 2018 at the 26
th
 meeting of the CGPM (General Conference on Weights and Measures) 

in Versailles delegates voted unanimously to adopt the renewed International System of Units. The new 

definitions come into force on 20 May 2019, on the World Metrology Day. The uniform structure 

definitions link all seven basic units to a natural constant. It had to fix down the values of the natural 

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 SI and then 

analyze the new definitions. We present the development of realization each measure units and the 

measuring techniques used today. In a few words we outline the impact of the new definitions on everyday 

life. 

At the end of the presentation we will discuss the reason for the next possible change and the expected 

date. 
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A HAZAI RADON PROGRA M AKTUALITĆSAI 

 

Homoki Zsolt, F¿lºp N§ndor 

 

Nemzeti N®pgeg®szs®g¿gyi Kºzpont 

Sug§rbiol·giai ®s Sug§reg®szs®g¿gyi FŖoszt§ly 

 

A 2013/59/EURATOM direkt²va (¼j EU BSS) ®rtelm®ben minden uni·s tagorsz§gnak k®sz²tenie kell egy 

radon cselekv®si tervet, amelynek c®lja a lakoss§g belt®ri sugaras expoz²ci·j§nak felm®r®se ®s ®rt®kel®se, 

az ®p¿leten bel¿li ®s geol·giai eredetŤ potenci§lis forr§sok meghat§roz§sa, ®s ha sz¿ks®ges, korrekci·s 

int®zked®sek megval·s²t§sa, valamint a m®r®sek ®s jav²t· int®zked®sek el®rhetŖv® t®tele a lakoss§g 

sz§m§ra. A radon cselekv®si terv elk®sz²t®s®nek hat§rideje 2018. febru§r 6-a volt. A tervezet idŖre 

elk®sz¿lt ®s el lett k¿ldve az Uni· Bizotts§g§nak notifik§ci·s elj§r§s keret®ben, azonban a Korm§ny §ltali 

j·v§hagy§sra csak 2019 m§rcius§ban ker¿lt sor (1114/2019. Korm. hat§rozat). A j·v§hagy§s felt®tele volt 

tºbbek kºzºtt egy r®szletes int®zked®si terv kidolgoz§sa a cselekv®si tervben hivatkozott orsz§gos radon 

vizsg§lati program megval·s²t§s§ra. Az elm¼lt ®v v®ge az int®zked®si terv meg²r§s§val ®s form§l§s§val 

telt. Jelen elŖad§sban az int®zked®si terv megsz¿let®s®nek h§tter®t ®s az elŖk®sz²t®s alatt §ll· orsz§gos 

radon vizsg§lati program koncepci·j§t k²v§njuk bemutatni. 

 

 

THE CURRENT STATION OF THE HUNGARIAN RADON PROG RAM  

 

Zsolt Homoki, N§ndor F¿lºp 

 

National Public Health Center 

Department of Radiobiology and Radiohygiene 

 

According to the requirements of Directive 2013/59/EURATOM (new BSS), every Member States shall 

establish a radon action plan covering the following subjects: examination and assessment of the indoor 

exposure of the public, identification of the potential source of indoor exposure including the building 

materials and the geological sources, and if it is required preventive and corrective actions shall be done, 

furthermore these services must be made available for the public. The deadline for the preparation and 

implementation of the radon action plan was 6
th
 of February 2018. The draft Hungarian Radon Action Plan 

was prepared still in 2017 and was sent for notification to the Committee of the EU on time, but we had to 

need to wait for the acceptance of the Government until March of 2019 (1114/2019 Govt. decision). 

Among other stipulation a detailed provision plan for the new national radon survey was needed to make 

before the governmental approval. The preparation of this provision plan was our main task during the last 

section of the previous year. The aim of our presentation is to speak about the background of this plan and 

to show the concept of the new radon survey. 
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CONTRIBUTION OF THE SLOVAK SOCIETY OF NUCLEAR MEDICINE  

AND RADIATION HYGIENE TO THE ACTIVITIES OF RADIATION PROTECTION 

PRACTICE IN SLOVAKIA  

 

Dr. Jana Michal²kov§ 

 

After  dividing the common Czech and Slovak Republic into 2 countries, the Slovak Medical Association 

created the Society of Nuclear Medicine and Radiation Protection (SNMRP), that became a member of 

IRPA in 2000. The Slovak Society in a close collaboration with  the Czech Society of Radiation Protection 

organize regularly every year a common Czech and Slovak Conference ĂThe Days of Radiation 

Protectionñ. This conference helps to exchange of the experiences and  results of scientific work and 

contribute to all participants in better understanding of actual trends of radiation protection. The last 

Slovak Conference was realized in High Tatras from 6th to 10th November 2017 with the motto: 

ĂImplementation of the European Directive 2013/59 /EURATOM into the slovak legislationò.  

Every year the Slovak Society successfully prepares a conference on news in nuclear medicine, in 

which radiation protection has a separate section with a great representation of experts mainly from the 

Czech and Slovak Republics. The activities of the Slovak Society in the last year were directed towards                    

the improvement of: the practice of radiation protection according to the urgent requirements of the new 

legislation, mainly preparation of the National Radiological Standards, the National Diagnostic refferal 

guidelines; assessment of the new knowledge on the health effects of exposing the population to natural 

radiation, especially radon and its products in residential and work areas;  

- progress in dosimetry and metrology of ionizing radiation, the results of which allow    the 

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 emphasis to the education and training of the staff in radiation protection. 
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SUGĆRKAPUK ĆLTAL £SZLELT RADIOAKTĉV ANYAGOK KEZEL£S£NEK 

SUGĆRV£DELMI SZEMPONTJAI 

 

Juh§sz L§szl·, Kal§szi P§l, Salik Ćd§m, Mih§lyi D§vid,  

 

Nemzeti N®peg®szs®g¿gyi Kºzpont (NNK), Sug§rbiol·giai ®s Sug§reg®szs®g¿gyi FŖoszt§ly (OSSKI), 

Budapest 

 

Napjainkban egyre tºbb ter¿leten haszn§lnak sug§rkapukat a radioakt²v anyagok kimutat§s§ra.  

A berendez®sekhez elj§r§srendek is k®sz¿ltek. Ezek a legtºbb esetben, helyes, de ugyanakkor t¼l §ltal§nos 

inform§ci·kat tartalmaznak. Az elŖad§sban, n®h§ny speci§lis helysz²nre telep²tett sug§rkapu elj§r§srendj®t 

eg®sz²tem ki, a riaszt§st kºvetendŖ sug§rv®delmi szempontb·l helyes teendŖkkel, k¿lºnºs tekintettel arra, 

hogy a megtal§lt radioakt²v anyagot, hogyan kezelj®k ®s t§rolj§k, ak§r k®zi mŤszerezetts®g hi§ny§ban is.  

A sug§rkapu jelz®s®t kºvetŖen elsŖdlegesen meg kell hat§rozni, hogy a szem®lyzet elv®gezheti-e a 

riaszt§st ad· t§rgy kiemel®s®t vagy szakemberre van sz¿ks®g. Ennek meg§llap²t§sa d·zisteljes²tm®ny ®rt®k 

alapj§n lehets®ges (20 ɛSv/h). Amennyiben nem §ll rendelkez®sre k®zi d·zisteljes²tm®ny m®rŖ, a 

sug§rkapu §ltal m®rt be¿t®s sz§m ®rt®kbŖl ®s a rakom§ny ºsszet®tel®bŖl, nagys§grendileg helyes 

d·zisteljes²tm®ny ®rt®k kaphat·.  

Kiemel®s kºzben, kºvetni kell azt a konzervat²v megkºzel²t®st, hogy am²g nem gyŖzŖd¿nk meg rºgtºnzºtt 

z§rts§gvizsg§lattal, hogy a riaszt§st ad· nem szennyezett, nyitott radioakt²v anyagk®nt kezelni. 

Amennyiben nem volt indokolt szakember azonnali bevon§sa a kiemel®sbe, ¼gy a riaszt§st ad· t§rgyat 

ideiglenes t§rol·ban kell elhelyezni. A t§rol· kialak²t§s§n§l n®h§ny alapvetŖ felt®telt teljes²teni kell.  

A 16/2000. (VI. 8.) E¿M rendelet ®s a 490/2015. (XII. 30.) Korm§nyrendelet, vonatkoz· r®szeinek, 

valamint az Orsz§gos Sug§reg®szs®g¿gyi K®szenl®ti Szolg§lat szerep®t is ismertetem. 

Az elŖad§s az Orsz§gos Atomenergia Hivatal kºzremŤkºd®s®vel k®sz¿lt. 

 

 

THE RADIATION PROTECTION ASPECTS OF THE TREATMENTS OF RADIOACTIVE 

MATERIALS PERCEIVED BY PORTAL MONITORS  

 

L. Juh§sz, P. Kal§szi, Ć. Salik, D. Mih§lyi, E. Tiborcz 

 

National Public Health Center (NPHC), Division of Radiobiology and Radiohygiene, Budapest 

 

Nowadays, portal monitors are used to detect radioactive materials in more and more areas. 

For the devices, procedures were also prepared, which contain correct, but too generally information. In 

the presentation, I complete the proceedings of a portal monitor, which was installed in a special location, 

with the tasks to do in the right aspects of radiation protection after alarm and with particular attention to 

how to handle and store the found radioactive material, without hand-held instrument too. 

After the signal of the portal monitor, first of all, it should be specified, if the material can be removed 

which alarmed, or an expert is required. The determination of this, is based on dose-rate value (20 ɛSv/h). 

If there is no hand-held instrument, we can estimate a right dose-rate value from the counts, measured by 

the portal monitor and the composition of the cargo. 

While removing, we have to ascertain with a contamination test, if the object which alarmed is not 

contaminated or not became an open radioactive material. 

If it was not necessary to involve an expert, the object which alarmed must be placed in a temporary store. 

With the design of the store, some condition has to be fulfilled. 

I expound the relevant parts of the Ministry of Health decree of 16/2000. (VI. 8.) and the governmental 

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. 
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AZ ORSZĆGOS SUGĆREG£SZS£G¦GYI K£SZENL£TI SZOLGĆLAT 

 MţK¥D£SE, ESETEI, TANULSĆGOK 

 

Juh§sz L§szl·, Kal§szi P§l, Lajos M§t®, Dr. S§fr§ny G®za, Salik Ćd§m, V§radi Csaba 

 

Nemzeti N®peg®szs®g¿gyi Kºzpont (NNK), Sug§rbiol·giai ®s Sug§reg®szs®g¿gyi FŖoszt§ly (OSSKI), 

Budapest 

 

Az Orsz§gos Sug§reg®szs®g¿gyi K®szenl®ti Szolg§latot (OSKSZ) a 16/2000. E¿M rendelet 26. Ä alapj§n 

az orsz§gos tisztifŖorvos mŤkºdteti. 

Az Orsz§gos Sug§reg®szs®g¿gyi K®szenl®ti Szolg§lat az orsz§gban egyed¿l§ll·, a h®t minden napj§n, napi 

24 ·r§ban ¿gyeletet ad· k®szenl®ti szolg§lat, ami a radiol·giai esem®nyek kezel®s®re jºtt l®tre. Az esetek 

tºbbs®g®t tal§lt, lefoglalt, gazd§tlan sug§rforr§sok, vagy sug§rforr§snak v®lt anyagok okozz§k. A 

gazd§tlan ®s tal§lt sug§rforr§sokat, radioakt²v anyagokat §ltal§ban sug§rkapuk mutatj§k ki. Az elj§r§s c®lja 

a v®lt vagy val·s radiol·giai kock§zattal rendelkezŖ esem®ny mielŖbb ellenŖrz®s al§ von§sa ®s elh§r²t§sa.  

Az OSKSZ egy¿ttmŤkºdik a katasztr·fav®delmi szervekkel, akik az ®rintett ter¿letet biztos²tj§k. 

Mindemellett az OSKSZ a felelŖs a beavatkoz§s ir§ny²t§s§®rt. 

A sug§rforr§sok az §tfog· laborat·riumi vizsg§lat ut§n a telephely hullad®kt§rol·j§ba ker¿lnek, majd 

elŖk®sz²tj¿k Ŗket a v®gleges t§rol§sra. 

Az OSKSZ az NNK Sug§rbiol·giai ®s Sug§reg®szs®g¿gyi FŖoszt§ly§nak keret®n bel¿l mŤkºdik. 

 

 

 

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

 CONCLUSIONS  

 

L. Juh§sz, P. Kal§szi, M. Lajos, Dr. G. S§fr§ny, Ć. Salik, Cs. V§radi 

 

National Public Health Centre (NPHC) Division of Radiobiology and Radiohygiene, Budapest 

 

According to the section 26
th
 of decree 16/2000. E¿M the National Radiohygiene Emergency Service 

(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 country for 

the response on radiological emergency events. The main events are caused by found, confiscated and 

orphan sources, or material opined to be radiation sources. Orphan and found sources, radioactive 

materials usually are explored by portal monitors. The aim of the procedure is to put the event under 

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. However, the 

NRES is responsible for the guidance of the actions. 

After the comprehensive laboratory measurements, the radioactive sources will be emplaced to the waste 

storage unit of the site, then they will be prepared for final disposal. 

The NRES works in the framework of NPHC Division of Radiobiology and Radiohygiene. 
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HAZAI NORM/TENORM HE LYZET FELM£R£SE 

 

Anyiszonyan Art¼r, Juh§sz L§szl·, Lajos M§t®, Mih§lyi D§vid, Salik Ćd§m, 

Szark§n® N®meth Ćgnes 

 

Nemzeti N®peg®szs®g¿gyi Kºzpont (NNK), Sug§rbiol·giai ®s Sug§reg®szs®g¿gyi FŖoszt§ly (OSSKI), 

Budapest 

 

A 487/2015 Korm. rendelet tartalmazza az EU direkt²va (2013/59/EURATOM) szerinti minimum-

kºvetelm®nyeket: a term®szetben elŖfordul· radioakt²v anyagok felhaszn§l§s§val v®gzett tev®kenys®gek 

mell®kterm®keinek kezel®s®t, lerak§s§t ®s ¼jra hasznos²t§s§t, amelyekhez az Orsz§gos Atomenergia 

Hivatal (OAH) enged®lye is sz¿ks®ges. Felm®r®s¿nk, vizsg§lataink kiterjedtek a 487/2015 Korm. rendelet 

6. mell®klet®ben szereplŖ tev®kenys®gekre, ipar§gakra.  

Int®zet¿nk 2017-2018-ban m®r®seket v®gzett az orsz§g k¿lºnbºzŖ pontjain, hogy a b§ny§szati 

tev®kenys®g sor§n keletkezŖ NORM-anyagok §ltal okozott sug§rz§si helyzetet felm®rje, az anyagok 

mennyis®g®t ®s minŖs®g®t elemezze. M®r®seket v®gezt¿nk a Dun§nt¼li-kºz®phegys®g, az £szaki-

kºz®phegys®g ®s a Dun§nt¼li -dombs§g kijelºlt b§nyater¿letein, meghat§roztuk a mint§k 

aktivit§skoncentr§ci·j§t gamma-spektrometri§s m·dszerrel. A felm®r®sben seg²ts®g¿nkre volt a Magyar 

B§ny§szati ®s Fºldtani Szolg§lat is. 

A k¿lºnbºzŖ b§nyameddŖket - bauxitmeddŖk, sz®npernye, vºrºsiszap, flot§ci·s meddŖ - tekintve a m®rt 

mint§k aktivit§s koncentr§ci·ja a term®szetes ur§n- ®s t·rium-sor izot·pjaira vonatkoz·an nem haladj§k 

meg az 1 Bq/g ®rt®ket, a K-40 izot·pra pedig a 10 Bq/g ®rt®ket; teh§t a vizsg§lt meddŖk teljes²tik a 

mentess®gi krit®riumot. 

Javaslatot dolgoztunk ki a hazai NORM/TENORM helyzet besorol§s§ra: a sug§rz§si szintekre ®s 

aktivit§skoncentr§ci·kra vonatkoz·an a nemzetkºzi tapasztalatok alapj§n, valamint jogszab§lyi 

m·dos²t§sokra tett¿nk javaslatot. 

A felm®r®st az OAH t§mogat§s§val v®gezt¿k (OAH-ABA-15/17). 

 

 

SURVEYING OF THE HUN GARIAN SITUATION OF NORM/TENORM  

 

A. Anyiszonyan, L. Juh§sz, M. Lajos, D. Mih§lyi, Ć. Salik, Ć. Szark§n® N®meth 

 

National Public Health Centre (NPHC) Division of Radiobiology and Radiohygiene, Budapest 

 

The Governmental Decree 487/2015 contains the minimum requirements of Council Directive 

2013/59/EURATOM for using naturally occurring radioactive materials: the management, disposal, 

reutilization of the co-products of the activities, whereas the license of these activities is issued by the 

Hungarian Atomic Energy Authority (HAEA). 

Our surveying and investigation covers the activities of the 6th Annex of the Governmental Decree 

487/2015. 

During 2017-2018 our institute carried out on-the-spot measurements in the country in order to survey the 

radiological situation induced by mining NORM activities, and to analyse the amount and quality of the 

materials. The survey was assisted by the Mining and Geological Survey of Hungary.  

We have completed the measurement of the designated mining areas of the Transdanubian Mountains, the 

North Hungarian Mountains and the Transdanubian Hills. The activity concentration of the samples have 

been investigated using gamma spectrometry. 

Regarding to the various mine tailings (bauxite, coal ash, red mud, flotation tailings) the activity 

concentration of measured samples do not exceed 1 Bq/g for radionuclide from uranium and thorium 

decay series, and 10 Bq/g for K-40, so the investigated tailings meet the exemption criteria. 

We have prepared a proposal for the classification of the NORM/TENORM situation in Hungary namely 

for radiation levels and activity concentrations based on international experiences, as well as legal 

modifications to the Governmental Decree 487/2015. 

The surveying programme was supported by HAEA (OAH-ABA-15/17). 
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A 2018. £VI SUGĆRV£DELMI VONATKOZĆSĐ ESEM£NYEK KIVIZSGĆLĆSĆNAK 

TAPASZTALATAI NEMZETK¥ZI £S HAZAI SZINTEN  

 

Kapit§ny S§ndor, Vincze Ćrp§d 

 

Orsz§gos Atomenergia Hivatal 

 

Az elŖad§s ºsszefoglalja a 2018. ®vben ®s 2019. ®v elej®n tºrt®nt olyan sug§rv®delmi vonatkoz§si 

nemzetkºzi ®s hazai esem®nyeket, amelyek kivizsg§l§sa lez§rult ®s azok tapasztalatai, illetve tanuls§gai 

sz®lesebb kºrben hasznos²that·k.  

 

Bemutat§sra ker¿lnek a Nemzetkºzi Atomenergia ¦gynºks®g fel® jelentett esem®nyek INES sk§la szerinti 

eloszl§sa a legfontosabb alkalmaz§si ter¿letek ®s fºldrajzi r®gi·k szerint. Ezek kºz¿l sz§mos a 

munkav§llal·kra vonatkoz· d·ziskorl§t megs®rt®s®t eredm®nyezte (rendk²v¿li esem®ny), melyekhez 

vezetŖ legfontosabb okokat §ttekintj¿k. 

 

Ugyancsak §ttekintj¿k az OAH-nak bejelentett, vagy a dozimetriai hat·s§gi monitoring rendszer 

seg²ts®g®vel azonos²tott, nem tervezett esem®nyek statisztikai adatait, melyek kºz¿l tºbb esetben hat·s§gi 

kivizsg§l§s volt sz¿ks®ges. Az elŖad§sban r®szletesebben ismertetj¿k a legtanuls§gosabb hazai eseteket. 

 

 

LESSONS LEARNED FROM THE INVESTIGATION OF RADIOLOGICAL EVENTS 

HAPPENED WORLDWIDE AND AT NATIONAL LEVEL IN 2018  

 

S§ndor Kapit§ny, Ćrp§d Vincze  

 

Hungarian Atomic Energy Authority 

 

The presentation will review the most interesting radiological events happened in 2018 and early 2019 

from radiation protection point of view focusing on the causes and consequences as well as the lessons 

learned from their detailed investigation.  

 

The distribution of the events reported to the International Atomic Energy Agency by the INES scale, by 

area of applications as well as geographical regions will be presented. Some of these events resulted in the 

breach of the occupational dose limits, in which cases the main causes will be discussed.  

 

In addition the presentation will introduce the statistics of the number of cases which were reported to 

HAEA or identified by the dose monitoring system of the authority. In some of these cases regulatory 

review were conducted. The most interesting cases will be described in detail. 
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ALAPTALAN IJEDELEM A LISZT FERENC NEMZETK¥ZI REP¦LŕT£REN  

(EGY MEGT¥RT£NT ESEM£NY SZAKMAI VONATKOZĆSAI) 

 

N§dasi Iv§n, Tyukodi Lajos 
 

Izot·p Int®zet Kft, IZINTA Kereskedelmi Kft. 

 

Az elŖad§s besz§mol arr·l, hogy 2018. augusztus 15.-®n 20:30-kor a Kataszr·fav®delem riasztotta az 

OSKSz-t, hogy a Liszt Ferenc Nemzetkºzi Rep¿lŖt®ren egy sug§rvesz®ly jellel ell§tott k¿ldem®nydarab 

melegszik ®s magas sug§rz§si szintet (a csomagt·l 3 m-re 5 ÕSv/h-t) m®rnek. Mialatt a szolg§lat mobil 

laborja a helysz²nre ®rkezett a rep¿lŖteret 100 majd 300 m®teres kŖrzetben lez§rt§k. 

Az ijedelmet egy szab§lyos ñBò t²pus¼ csomagol§sban sz§ll²tott, 465,6 TBq aktivit§s¼ Ir-192 radioakt²v 

anyagot tartalmaz· izot·psz§ll²t· kont®ner okozta,  

amely a nagy aktivit§s miatt melegebb volt a szok§sosn§l. 

A m®r®sek igazolt§k, hogy nincs sem k¿lsŖ sug§rterhel®sre, sem szennyezŖd®sre utal· radiol·giai vesz®ly, 

ez®rt a z§rlatot feloldott§k ®s a rep¿lŖt®r forgalma 23:30-ra helyre§llt. 

Az elŖad§s rºviden ismerteti a nagy aktivit§s¼ radioakt²v anyagok csomagol§s§ra ®s sz§ll²t§s§ra vonatkoz· 

nemzetkºzi elŖ²r§sokat, majd a r®sztvevŖk elmond§sa alapj§n besz§mol a tºrt®ntekrŖl ®s annak sajt· 

visszhangj§r·l.. 

V®gezet¿l az elŖad§s megk²s®rli ºsszegezni a tanuls§gokat. 

 

 

UNFOUNDED ALARM AT THE LISZT FERENC INTERNATIONAL AIRPORT  

(THE PROFESSIONAL ASPECTS OF AN OCCURED CASE) 

 

Mr. Iv§n N§dasi Mr. Lajos Tyukodi 

 

IZINTA Trading Co. Ltd. Institute of Isotope Co. Ltd. 

 

The lecture reports that on August 15, 2018, at 20:30, the Department of Disaster Prevention alerted the 

OSKSz that a package - with a radioactive label on it ï overheats and a high level of radiation has been 

measured. (5 ÕSv/h from 3 meters of the package). While the mobile lab arrived at the site, the airport was 

closed down in a 100-meter-, later 300-meter area. 

The alarm was caused by an isotope transport container containing 465.6 TBq of Ir-192 radioactive 

material delivered in regular "type B" packaging, which was warmer than usual due to the high activity. 

Measurements have shown that there is no radiological hazard of external radiation or contamination, so 

the shutdown has been resolved and the airport's traffic has been restored by 23:30. 

The presentation briefly describes the international regulations for the packaging and transport of high-

activity radioactive materials, and then reports on the events and the press echoes based on the statements 

of the participants. 

Finally, the lecture attempts to summarize the lessons learnt. 
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ATDR £S AMI M¥G¥TTE VAN 

 

Gal§cs G§bor, Feh®r Ćkos, M·rotz Marcell, Neogr§dy G§bor, Ottlik Gyºrgy ®s Szekeres Bal§zs 

 

Orsz§gos Atomenergia Hivatal 

 

Az elm¼lt ®vben az OAH a jogszab§lyi elŖ²r§soknak megfelelŖen elind²totta a teljeskºrŤ elektronikus 

¿gyint®z®s®t. A hivatal ºn§ll· ¿gyint®z®si port§lja az ĂAtomenergia hat·s§gi elj§r§st T§mogat· 

elektronikus Dokument§ci·s Rendszerò, vagyis az ATDR.  

Az ATDR port§l ®s a mºgºtte levŖ mŤszaki megold§sok egy¿ttesen elektronikus iratkezelŖ rendszert 

k®peznek, mely alkalmas a be®rkezŖ enged®lyk®relmek, beadv§nyok, bejelent®sek fogad§s§ra, 

feldolgoz§s§ra ®s kezel®s®re. A mŤszaki megold§sok kºz¿l k®t kºzponti kezelŖ szoftvert ®rdemes 

kiemelni, ezek az IBM Domino/Notes dokumentumkezelŖ ®s az IBM FileNet tartalomkezelŖ rendszer. 

A mŤszaki megold§sokon t¼l az ATDR mºgºtt egyr®szrŖl megjelennek az enged®lyesek, kiemelten a 

sug§rv®delmi szak®rtŖk, m§sr®szrŖl az OAH sug§rv®delmi fel¿gyelettel foglalkoz· munkat§rsai, tov§bb§ a 

hivatal informatikai ¿zemeltet®s®vel foglalkoz· munkat§rsai. 

ElŖad§sunkban a mŤszaki megold§sokr·l, az egy¿ttmŤkºd®s fontoss§g§r·l, az elm¼lt idŖszak 

eredm®nyeirŖl, a jelenlegi fejleszt®sekrŖl ®s a jºvŖbeni tervekrŖl sz§molunk be. 

 

THE ATDR SYSTEM  

 

G. Gal§cs, A. Feher, M, Morotz, G. Neogrady, Gy. Ottlik  B. Szekeres 

 

Hungarian Atomic Energy Authority 

 

In the past few years (according to the updated laws), HAEA has launched a fully independent online 

interface to support nuclear power authority procedures, the ATDR system.  

The ATDR portal and the technical solutions behind it form an electronic document management system, 

which is capable of receiving, processing and managing the received license applications, submissions and 

notifications. Of the technical solutions, two central management software should be highlighted: IBM 

Domino/Notes Document Management and IBM FileNet Content Management System. 

The ATDR system connects the licensees, especially radiation protection experts and the radiation 

protection supervisors of the HAEA with ease. The IT staff of the HAEA supports both sides to increase 

efficiency.  

In our presentation, we would like to talk about technical solutions, the importance of cooperation, the 

experienced difficulties of the past, the present developments, and our plans for the future.  
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RADIOAKTĉV ANYAG FOGALMA ï A KIZĆRĆS,  

A MENTESĉT£S £S A FELSZABADĉTĆS ALKALMAZĆSA  

 

Kapit§ny S§ndor 

 

Orsz§gos Atomenergia Hivatal 

 

Az atomenergi§r·l sz·l· tºrv®ny szerint radioakt²v anyag Ăa term®szetben elŖfordul· vagy mesters®gesen 

elŖ§ll²tott olyan ioniz§l· sug§rz§st kibocs§t· anyag, amely egy vagy tºbb olyan radionuklidot tartalmaz, 

amelynek aktivit§sa vagy aktivit§skoncentr§ci·ja sug§rv®delmi szempontb·l nem elhanyagolhat·ò. 

Fenti fogalom ®rtelmez®se ®s gyakorlati alkalmaz§sa nemcsak az atomenergia alkalmaz·i, de m®g a 

sug§rv®delmi szak®rtŖk sz§m§ra sem kºnnyŤ. Ez®rt az elŖad§s praktikus ¼tmutat·t k²v§n adni a radioakt²v 

anyag fogalm§r·l, annak ®rdek®ben, hogy az ioniz§l· sug§rz§s elleni v®delemrŖl sz·l· 487/2015. (XII. 

30.) Korm. rendelet vonatkoz· elŖ²r§sainak alkalmaz§s§t megkºnny²tse.  

 

Az elŖad§s t§rgyalja a radioakt²v anyag hat·s§gi fel¿gyelet al·li kiz§r§sa, mentes²t®se ®s felszabad²t§sa 

kºzºtti k¿lºnbs®geket, a Nemzetkºzi Atomenergia ¦gynºks®g aj§nl§sainak ®s a Tan§cs 2013/59/Euratom 

ir§nyelv®nek vonatkoz· elŖ²r§sainak ismertet®s®vel. 

 

Az elŖad§s a mentes²t®si ®s felszabad²t§si elj§r§sok §ltal§nos felt®trendszer®t a 487/2015. (XII. 30.) Korm. 

rendelet elŖ²r§sainak t¿kr®ben mutatja be.  

 

Az elŖad§s v®g®n p®ld§kkal ker¿l illusztr§l§sra a radioakt²v anyag fogalma, ®s a hozz§ kapcsol·d· 

hat·s§gi fel¿gyelet eszkºzrendszere. 

 

 

CONCEPT OF RADIOACTI VE MATERIAL ï 

 EXCLUSION, EXEM PTION AND CLERARANCE  

 

S§ndor Kapit§ny 

 

Hungarian Atomic Energy Authority  

 

According to Act on the nuclear energy, radioactive material is defined as "a natural or artificially 

produced substance emitting ionizing radiation, one or more components of which contain such a 

radionuclide, the activity or activity-concentration of which shall not be neglected from radiation 

protection point of view;". 

Interpreting and applying the above concept is sometimes difficult not only for users of radioactive 

materials but for radiation protection experts as well. Therefore, the presentation intends to provide a 

practical guide to the concept of radioactive material in order to make easier the application of the 

Government Decre No. 487/2015. (XII. 30.). on the protection against ionizing radiation, 

The presentation discusses the differences between the exclusion, exemption and clearance of radioactive 

material from regulatory supervision, based on the recommendations of the International Atomic Energy 

Agency and the relevant provisions of Council Directive 2013/59 / Euratom. 

The presentation provides the general criteria for exemption and clearance procedures prescribed in  

Government Decre No. 487/2015. (XII. 30.). 

 

At the end of the presentation, examples for the concept of radioactive material and the means of 

regulatory supervision associated with it are illustrated. 
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EGY EGY£NRE SZABHATč RADON T¦DŕDOZIMETRIAI MODELL  

 L£TREHOZĆSA £S ALKALMAZĆSA  

 

F¿ri P®ter
1
 

 

1
 Magyar Tudom§nyos Akad®mia, Energiatudom§nyi Kutat·kºzpont, 

 Budapest, 1121, Konkoly Thege-Mikl·s ¼t 29-33. 

 

A l®gzŖrendszer a bel®legzett radon le§nyelemek boml§s§b·l sz§rmaz· sug§rterhel®s®t sz§mos t®nyezŖ 

befoly§solja. Ezek kºz¿l a testalkatt·l, eg®szs®gi §llapott·l, az ®letkort·l illetve a nemtŖl f¿ggŖ 

param®terek a l®gz®si m·d valamint az adott egy®n l®g¼tjainak geometri§ja. Ezen v§ltoz·k realisztikus 

modellez®s®hez egy egy®nre szabhat· ny§ktisztul§si illetve sejtmagd·zis modell ker¿lt kidolgoz§sra a 

Sztochasztikus T¿dŖmodellben. Az elv®gzett szimul§ci·k eredm®nyei alapj§n kijelenthetŖ, hogy az 

orrl®gz®s sz§jl®gz®shez k®pest jelentŖs m®rt®kben csºkkenti a l®gzŖrendszerben tal§lhat· sug§r®rz®keny 

baz§lis illetve kiv§laszt· sejtek magj§ban elnyelt energia mennyis®g®t. KijelenthetŖ tov§bb§, hogy beteg 

(asztm§s illetve emfiz®m§s) l®gutak eset®n eg®szs®ges l®gzŖrendszerhez k®pest jelentŖs m®rt®kben megnŖ 

a bronchi§lis l®gutak sug§rterhel®se. Ezen eredm®nyek j·l demonstr§lj§k, hogy a radon le§nyelemek 

boml§s§b·l sz§rmaz· sug§rterhel®s meghat§roz§s§hoz egy olyan dozimetriai modellre van sz¿ks®g, mely 

k®pes az egy®nre jellemzŖ l®gz®si m·d illetve l®g¼ti geometria figyelembe v®tel®re. E c®l el®r®s®hez 

egyed¿l§ll· eszkºz a Sztochasztikus T¿dŖmodell Radact v§ltozata. 

 

DEVELOPMENT  AND APPLICATION OF A  CUSTOMISABLE  

RADON LUNG DOSIMETRI C MODEL  

 

P®ter F¿ri
1
 

 

1
 Hungarian Science Academy, Centre for Energy Research, 

 Budapest, 1121, Konkoly Thege-Mikl·s ¼t 29-33. 

 

The radiation burden originating from the decay of inhaled radon progenies in the respiratory tract is 

affected by many factors. The most important variables, breathing mode and airway geometry are 

influenced by the parameters of the body like health, age and gender. For the realistic simulation of these 

parameters a customizable mucociliary clearance and cell nucleus dose model was developed in the 

Stochastic Lung Model. Based on the results of the simulations performed, it can be stated that nasal 

breathing compared to oral breathing significantly reduces the amount of energy absorbed in the nuclei of 

the respiratory system's radiation sensitive basal or secretory cells. Another important outcome is, that the 

radiation burden of the bronchial airways is much bigger in a diseased (asthmatic and emphysematic) than 

in a healthy respiratory tract. These results demonstrate that for an adequate radon dosimetry a 

customisable dosimetric model is needed what is capable to simulate the individual breathing mode and 

airway geometry. A unique tool to achieve this goal is the Radact version of the Stochastic Lung Model. 
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A V£DŕCSŕBLOKK EMEL£S£T MONITOROZč DOZIMETRIAI M£RŕRENDSZER 

ĐJRAKALIBRĆLĆSA 

 

Bujt§s Tibor
1
, Csurgai J·zsef

2
, Kiss Mih§ly

1
, Makovecz Gyula

1
, Marusa Andor

1
, Nagy G§bor

2
, 

Solymosi J·zsef
2
, Zsille Ott·

2
 

 

1
MVM Paksi AtomerŖmŤ Zrt. 

2
SOMOS Kºrnyezetv®delmi Kft. 

 

A v®dŖcsŖ blokk (VCSB) kiemel®se a reaktorb·l a VVER-440-213 t²pus¼ reaktorok eset®ben az 

¿zemanyag §trak§s kezdŖ l®p®sei kºz® tartozik. Ha az emel®s sor§n fŤtŖelem kazetta tapad fel a VCSB-re, 

az a dolgoz·kn§l jelentŖs d·zisnºveked®st eredm®nyezne. 

A feltapadt fŤtŖelem kazetta monitoroz§s§ra kifejlesztett rendszer csaknem 20 ®ve tºrt®nt elsŖ kalibr§ci·ja 

·ta eltelt idŖ, valamint az ¼j, 15 h·napos kamp§nyban mŤkºdŖ z·na miatt sz¿ks®gess® v§lt az ism®telt 

kalibr§l§s. A feladatot 2018-ban az 1. blokk le§ll§sa alatt, a z·na §trak§si idŖszakban v®gzett m®r®sek 

alapj§n v®gezt¿k el. 

Jelen munka §ttekint®st ad az elv®gzett feladatokr·l ®s a kapott adatok ki®rt®kel®s®rŖl. 

 

 

RECALIBRATION OF THE  MONITORING SYSTEM  

 OF THE FUEL -CASETTE-FREE STATE OF THE CONTROL ROD SLEEVES 

 

Tibor Bujt§s
1
, J·zsef Csurgai

2
, Mih§ly Kiss

1
, Gyula Makovecz

1
, Andor Marusa

1
, G§bor Nagy

2
, 

J·zsef Solymosi
2
, Ott· Zsille

2
 

 
1
MVM Paks Nuclear Power Plant Ltd. 

2
Somos Environmental Protection Ltd. 

 

Lifting the control rod sleeves (CRS) is one of the initial steps of the refueling of the VVER-400-213 type 

reactor, which are operating at Paks NPP. If any fuel-casette adheres to the CRS during its lift, it can result 

in unplanned exposure of the workers. 

The recalibration was necessary, because the first calibration of the monitoring system had been 

implemented 20 years ago, and Paks NPP had changed the fuel cycle from 12 months to 15 months. The 

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 measurement data. 
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A LAKOSSĆGI čVINT£ZKED£SEK BEVEZET£S£NEK GYAKORLATI K£RD£SEI 
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Kapit§ny S§ndor ®s Vincze Ćrp§d ĂA lakoss§gi ·vint®zked®sek bevezet®s®nek felt®telei 

vesz®lyhelyzetbenò c. cikke (Sug§rv®delem, XI. ®vf. (2018) 2. sz§m. 1ï7 az ·vint®zked®sek bevezet®s®nek 

elm®leti k®rd®seivel foglakozott. Ebben ismertetik, hogy az ·vint®zked®sek bevezet®se a Sz§rmaztatott 

Int®zked®si Szintek (SZISZ) alapj§n tºrt®nhet. 

ElŖad§sunkban a SZISZ kºrnyezeti meghat§roz§s§nak gyakorlati k®rd®seit vizsg§ljuk, ezek kºz¿l is az 

elz§rk·ztat§st, a kitelep²t®st megalapoz· SZISZ1-et, amelyik a talajfelsz²n szennyezetts®g®bŖl eredŖ 1 

mSv/h gamma-sug§rz§s d·zisteljes²tm®nyt jelenti. 

A k®rd®s az, hogy ezt a d·zisteljes²tm®nyt a baleset kezdete ut§n mikor, milyen eszkºzzel ®s hol kell m®rni 

®s a m®rt eredm®nyeket hogy kell ®rtelmezni. Foglalkozunk azzal, hogy a Paksi AtomerŖmŤ 

kºrnyezetellenŖrzŖ t§vm®rŖ §llom§sainak adatait hogyan lehet felhaszn§lni a m®r®si ter¿letek 

kiv§laszt§s§ban. Fontos k®rd®s a felm®rŖ j§rmŤ (g®pkocsi, helikopter) alkalmaz§s§nak felt®teleinek 

meghat§roz§sa. 

A NA¦ dokumentumok alapj§n bemutatjuk a SZISZ1 1 mSv/h kºrnyezeti d·zisteljes²tm®ny 

megalapoz§s§t is nyomottvizes energetikai reaktorok eset®ben. 

 

 

PRACTICAL ISSUES OF INTRODUCING PROTECTI VE ACTIONS IN A NUCL EAR 
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The paper ñTerms and Conditions for Introducing Protective Actions in a Nuclear Emergencyò, authored 

by S§ndor Kapit§ny and Ćrp§d Vincze (Sug§rv®delem, XI. (2018) 2: 1ï7), addressed theoretical issues of 

introducing the protective actions, in which it is explained that protective actions can be introduced only 

based on Derived Intervention Levels (DIL)  

In our talk, we discuss the practical issues of the environmental determination of DIL, especially DIL1 

determining sheltering and evacuation, which means the 1 mSv/h gamma-radiation dose rate originating 

from soil contamination. 

The question is that this dose rate when after the onset of the accident, by what means, and where should 

be measured and how the measurement results should be interpreted. We address how the data of the 

environmental monitoring stations of the Paks NPP can be used in selecting the measurement areas. An 

important issue is to determine the conditions for using radiological survey vehicles (car, helicopter). 

Based on IAEA documents we also present the basis of the DIL1 1 mSv/h ambient dose rate for 

pressurized water reactors.  
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DOSE ON LITE ï DIREKT £S INVERZ BALESETI TERJED£SSZĆMĉTĆS 
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Az MTA EK kidolgozott egy rendszertervet a kor§bbi, hasonl· c®l¼ online baleseti terjed®ssz§m²t§s 

meg¼j²t§s§ra. A program rendszerterve h®t modult tartalmaz a sug§rz· anyag ¼tj§nak kºvet®s®re a 

hermetikus t®rtŖl a kºrnyezetig. A jelenlegi ¼n. lite (egyszerŤs²tett) v§ltozat csak egy r®sze a teljes 

programrendszernek, ennek a v§ltozatnak a bemeneti adata az erŖmŤ kºrnyezetellenŖrzŖ §llom§sain m®rt, 

a talajfelsz²n szennyezetts®gbŖl sz§rmaz· gamma-sug§rz§s d·zisteljes²tm®ny ®s a meteorol·giai 

jellemzŖk.  

A program D·zis modulja szolg§l a 30 km-ig terjedŖ gamma-sug§rz§s d·zisteljes²tm®ny extrapol§l§s§ra. 

Az §ltal§nos vesz®lyhelyzet akkor kºvetkezik be, ha a gamma-sug§rz§s kºrnyezeti d·zisteljes²tm®ny 

egyen®rt®ke meghaladja az 1 mSv/h ®rt®ket. A megjelen²tŖ t®rk®p ilyen esetben az adott ter¿leten piros 

sz²nez®sŤ lesz. A program TREX modulja meghat§rozza a 10ï10 perces idŖtartamok alatti kibocs§t§st Cs-

137 egyen®rt®kben ®s ezt az adatot §tadja a TREX terjed®ssz§m²t§si programnak. Az elsŖ ®s m§sodik 

modul folyamatosan fut oper§tori beavatkoz§s n®lk¿l, de adatot csak akkor ad ki, ha a szintemelked®s 

szignifik§ns. 

Az Oktat· modul a felhaszn§l· §ltal megadott forr§staggal ®s meteorol·giai adatsorral futtathat· 10 perces 

idŖl®p®sekkel maximum 24 ·r§s tartamra, a felhaszn§l· §ltal megadott idŖl®p®s gyors²t§ssal, ²gy a 24 ·ra 

ak§r 12 perc alatt is megjelen²thetŖ 
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The Centre for Energy Research (MTA EK) developed a system plan for updating the former online 

system for calculating dispersion of radioactive contaminants from accidental release. The system plan of 

the program consists of seven modules for tracking the pathways of radioactive material from the hermetic 

area to the environment. The current óliteô (simplified) version is only a part of the complete program 

system. The database of this version consists of gamma-radiation dose rates originating from soil 

contamination measured at the environmental monitoring stations of the nuclear power plant and 

meteorological characteristics. 

The first, so called Dose module serves for extrapolation of the gamma-radiation dose rate up to 30 km. 

General emergency occurs when the ambient dose equivalent rate exceeds 1 mSv/h. In this case the 

display map on the corresponding area will be red. 

The second, so called TREX module calculates, from data produced by the gamma-radiation detectors and 

meteorological data, the release in consecutive 10-minute intervals in Cs-137 equivalent. The first and the 

second modules run continuously, without operator intervention, but data output is provided only if the 

increase in the level is significant. 

The third, so-called Training module can be run with source term and meteorological data given by the 

user with 10-minute time steps for a maximum of 24 hours, with time step acceleration defined by the 

user. This way, the 24 hours can be displayed within 12 minutes. 
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A SUGĆRV£DELEM MOSTOHAGYERMEKEI:  

A NEM -IONIZĆLč SUGĆRZĆSOK 

 

Finta Vikt·ria 

 

ELTE-TTK, Kºrnyezettudom§nyi Centrum, 1117 Budapest, P§zm§ny P. s. 1/C 

 

Sug§rv®delmi szakmai kºrºkben kev®s hangs¼lyt kapnak a nem-ioniz§l· sug§rz§sok. Ennek oka tºbbek 

kºzºtt az, hogy eddig nem tal§ltak olyan nyilv§nval· eg®szs®gk§ros²t· hat§st, mint az ioniz§l· 

sug§rz§sokn§l. Hab§r ezen sug§rz§sok kvantumenergi§ja nem ®ri el az ioniz§l· szintet, azonban hasznos 

tiszt§ban lenni azokkal a t®nyekkel, amik m®gis n®mi aggodalomra adhatnak okot. 

Nem-ioniz§l· sug§rz§soknak a 3PHz alatti frekvenci§j¼ elektrom§gneses (EM) sug§rz§sokat (hull§mokat, 

tereket) nevezz¿k. Ide tartoznak az optikai sug§rz§sok, a r§di·hull§mok, valamint az alacsonyfrekvenci§s 

EM terek. A tºmeges h®tkºznapi haszn§lat ®s a mesters®ges forr§sok nagy ar§nya miatt a WHO kiemelten 

kezeli a r§di·frekvenci§s ®s mikrohull§m¼ tartom§nyt (RF-MH: 300kHzï300GHz), valamint az extr®m 

alacsony frekvenci§j¼ tereket (ELF: 3ï300Hz). Ezek b§r nem ioniz§lnak, de elektromos-, m§gneses-, ®s 

hŖhat§suk jelentŖs®ggel b²rhat biol·giai szempontb·l is, k¿lºnºsen, mert a term®szetes h§tt®r ebben a 

tartom§nyban gyakorlatilag nulla. R§ad§sul a nagy ®rintett n®pess®g miatt m§r egy kis eg®szs®g¿gyi 

kock§zat is n®peg®szs®g¿gyi kºvetkezm®nyekkel j§rhat.  

£ppen ez®rt §llatk²s®rletek alapj§n m§r jogszab§lyban rºgz²tettek vonatkoztat§si szinteket emberre n®zve a 

0ï300GHz kºzºtti tartom§nyra. Ezen fel¿l epidemiol·giai tanulm§nyokra alapozva az IARC mind a RF-

MH sug§rz§sokat, mind az ELF tereket besorolta a lehets®ges emberi r§kkeltŖ (2B) kateg·ri§ba. 

Az elŖad§s c®lja rºviden bemutatni ezt a ter¿letet ®s az eddigi kutat§si eredm®nyek alapj§n felh²vni a 

figyelmet a sug§rv®delem ilyen vonatkoz§saira. 

 

 

 

THE STEPCHILDREN OF THE RADIATION PROTECTION:  

 THE NON-IONIZING RADIATIONS  

 

Vikt·ria Finta 

 

ELTE-TTK, Center of Environmental Science, 1117 Budapest, P§zm§ny P. s. 1/C 

 

The experts of the radiation protection are usually less focused on non-ionizing radiations. This is partly 

because there are so far no such obvious evidences on their harmful health effects as the ionizing ones. 

However, the quantum energy of these radiations is below the ionizing threshold, it could be useful to 

know about all alarming facts about them. Electromagnetic radiations (waves, fields) with frequency 

below 3PHz are called non-ionizing radiations. Namely, the optical radiations, the radiofrequency waves 

and the lowfrequency fields. Because of the world-wide daily use and the huge rate of artificial sources, 

the radiofrequency and microwave (RF-MW: 300kHzï300GHz) range and the extremely low frequency 

(ELF: 3ï300Hz) field have been being handled with high importance by the WHO. Although they do not 

ionize, their electric, magnetic or thermal effects could be biologically significant, particularly because the 

natural background levels are almost zero in these ranges. Moreover, due to the large affected population, 

even a small health risk could have epidemic consequences. 

According to studies on animal, exposure limits for humans were determined by law in the 0ï300GHz 

range. Additionally, based on epidemiological surveys, both highlighted ranges were declared as possibly 

human carcinogen (Group 2B) by IARC. 

The aim of the presentation is to introduce these radiations and to point out this field of the radiation 

protection. 
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ALACSONY HĆTTERţ GAMMA-SPEKTROMETRIAI M£R£SEK  

SORĆN FELL£Pŕ RADON ZAVARč HATĆS MEGHATĆROZĆSA 

 

Pribelszky Csenge, Szab· Katalin Zsuzsanna, Kirchknopf P®ter, Vºlgyesi P®ter, Zagyvai P®ter, 

Barnafºldi Gergely, Nguyen Cong Tam 

 

BME Vegy®szm®rnºki ®s Biom®rnºki Kar, MTA Energiatudom§nyi Kutat·kºzpont, Sug§rbiztons§gi 

Laborat·rium, MTA Energiatudom§nyi Kutat·kºzpont, Kºrnyezetfizikai Laborat·rium, MTA Wigner FK 

 

A NORM ®s TENORM mint§k gamma-spektrum§nak felv®telekor a m®r®si kºrnyezetbŖl sz§rmaz· radon 

le§nyelemek v§ltoz· intenzit§s¼ gamma-sug§rz§sa zavar· hat§sk®nt l®phet fel. A projekt c®lkitŤz®se, hogy 

kapcsolatot tal§ljon az adott helysz²n radonszintj®nek v§ltoz§sa ®s a radon le§nyelemeknek a gamma- 

spektrumban m®rhetŖ intenzit§s§nak v§ltoz§sa kºzºtt. A m®r®seket a Sug§rbiztons§gi Laborat·rium 

alacsony h§tterŤ kamr§j§ban ®s a Wigner FK 30 m m®ly J§nossy Fºldalatti Kutat·laborat·riumban (JFKL) 

v®gezt¿k el.A JFKL-ban a radon-aktivit§skoncentr§ci· v§ltoz§sa jelentŖs: 6Ñ5 Bq/m3-1072Ñ139 Bq/m
3
 

kºzºtt v§ltozott az eddigi m®r®sek sor§n. A v§ltoz§sok itt sokkal ink§bb nyomon kºvethetŖek, mint az 

alacsony h§tterŤ kamra eset®ben, ahol 4Ñ3 Bq/m3 ®s 99Ñ27 Bq/m
3
 kºzºtt v§ltozott a radonszint. Az elsŖ 

eredm®nyek a fºldalatti laborat·riumi m®r®sbŖl ®s a 
214
Pb ®s 

214
Bi izot·pok legintenz²vebb (352, ill. 609 

keV-os) cs¼cs§nak intenzit§sv§ltoz§s§b·l sz§rmaznak. Am²g a radon-aktivit§skoncentr§ci· kilencszeres®re 

nŖtt (ez csaknem 1000 Bq/m3 v§ltoz§st jelent), a 352 keV-n§l 32,6%-kal, a 609 keVn§l 30,7%-kal 

emelkedett az intenzit§s. A tov§bbiakban az alacsony h§tterŤ m®rŖkamr§ban felvett spektrumok elemz®se, 

majd radoncsºkkentŖ m·dszerek (pl. foly®kony nitrog®nnel tºrt®nŖ kamraºbl²t®s) vizsg§lata kºvetkezik 

ugyanitt. 

 

CONTRIBUTION OF GAMM A-EMITTING RADON DESCE NDANTS  

TO BACKGROUND OF SHI ELDED MEASUREMENT CH AMBERS 

 

Csenge Pribelszky, Katalin Zsuzsanna Szab·, P®ter Kirchknopf, P®ter Vºlgyesi, P®ter Zagyvai, 

Gergely Barnafºldi, Tam Nguyen Cong 

 

Gamma radiation of Rn-descendants originating from the environment could have a disturbing effect on 

gamma-spectrum analysis of NORM and TENORM samples by their appearance and variable intensity. 

The purpose of this project is to quantify the relationship between variation of radon activity concentration 

at the location of the measurement and variation of Rn-descendantsô intensity in a HPGe gamma spectrum. 

Measurements were carried out in the low-background chamber of the Nuclear Security Department and in 

the 30-meter deep J§nossy Underground Research Laboratory, Wigner RCP. Radon activity concentration 

varied significantly between 6Ñ5 Bq/m
3
 and 1072Ñ139 Bq/m

3
 in the underground lab. Thus more trackable 

variations occurred than in the low-background chamber, where radon level varied between 4Ñ3 Bq/m
3
 

and 99Ñ27 Bq/m
3
. First results are presented for the underground lab and for the most intensive gamma 

lines of 
214

Pb and 
214

Bi (352 keV and 609 keV, respectively). While 
222

Rn activity concentration had a 

ninefold increase (almost 1000 Bq/m
3
) the intensities of 352 keV and 609 keV peaks increased with 32,6% 

and 30,7%, respectively. In the following background measurements combined with radon reducing 

methods (for instance flushing with liquid nitrogen) will be accomplished in the low background chamber.  
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FOLY£KONY RADIOAKTĉV HULLAD£K KEZEL£SE ADSZORBENS 

FELHASZNĆLĆSĆVAL 

 

Kºvendin® K·nyi J¼lia, Szab· Gyula 

Nemzeti N®peg®szs®g¿gyi Kºzpont,  Sug§rbiol·giai ®s Sug§reg®szs®g¿gyi FŖoszt§ly,  Lakoss§gi ®s 

Kºrnyezeti Oszt§ly, Budapest 

 

A Nemzeti N®peg®szs®g¿gyi Kºzpont Sug§rbiol·giai ®s Sug§reg®szs®g¿gyi FŖoszt§ly Lakoss§gi ®s 

Kºrnyezeti Oszt§ly kezel®s®ben l®vŖ eg®sztest m®rŖ berendez®s kalibr§ci·j§hoz sz¿ks®ges eg®sztest 

fantomot 90 liter egyenk®nt 1 liter t®rfogat¼ porflakonba m®rt hiteles kevert sug§rforr§ssal k®sz²tj¿k el. Az 

akkredit§ci·s elŖ²r§sok szerint a teljes energia- ®s hat§sfok kalibr§ci·t h§rom®vente kell elv®gezni. A 

kalibr§ci·hoz felhaszn§lt eg®sztest fantomot az ¼j kalibr§ci·ig, vagyis h§rom ®vig megŖrizz¿k. Az ¼j 

kalibr§ci·s eg®sztest fantom elk®sz¿lte ut§n a r®gebbi eg®sztest fantom radioakt²v hullad®knak sz§m²t. Az 

eredetileg 11 radionuklidot tartalmaz· oldatban lead§skor m§r csak a hosszabb felez®si idejŤ 

radionuklidok (Am-241, Pb-210, Cs-137 ®s Co-60 ) m®rhetŖek. 

A legut·bbi nagyobb l®pt®kŤ hullad®k lead§si munk§k kapcs§n mer¿lt fel annak az ig®nye, hogy a lej§rt 

eg®sztest fantomokat adjuk le a P¿spºkszil§gyi Hullad®kt§rol·ba. A foly®kony radioakt²v hullad®kok 

szigor¼ lead§si felt®telei miatt tal§lnunk kellett egy j· megold§st arra, hogy a literes flakonokban t§rolt 

foly®kony sug§rforr§s t®rfogat§t csºkkents¿k, ®s szil§rd hullad®kk§ alak²tsuk. 

Az oszt§lyon kor§bban ®vekig folyt szorpci·s vizsg§latok folyt§n rendelkez®sre §llt sokf®le fizikai ®s 

k®miai tulajdons§g¼ EUROSOIL jelz®sŤ talaj. ElŖzetes k²s®rletek sor§n meghat§roztuk a legjobb 

szorpci·s tulajdons§g¼ talajokat, a szorpci·hoz sz¿ks®ges pH ®rt®ket valamint a szorpci· lej§tsz·d§s§hoz 

sz¿ks®ges idŖt. A c®l az volt, hogy a fel¿l¼sz· radioakt²v koncentr§ci·j§t j·val a mentess®gi szint al§ 

csºkkents¿k. Ezut§n literenk®nt kezelt¿k a tºbb sz§z liter t®rfogatnyi foly®kony hullad®kot. A 

v®geredm®ny k®t porflakonban ºsszegyŤjtºtt 1-2 kil· talaj lett, ami szil§rd radioakt²v hullad®kk®nt 

leadhat·. 

 

 
TREATMENT OF LIQUID RADIOACTIVE WASTE WITH SORBER  

 
J¼lia Kºvendin® K·nyi, Gyula Szab· 

 

National Public Health Center 

Department of Radiobiology and Radiohygiene 

 

The Whole Body Counting Device of the Department of Radiobiology and Radiohygiene is calibrated 

using a WB phantom. The WB phantom of 90 liters is prepared in our laboratory with a mixed source 

containing 11 radionuclides in 90 pieces of 1 liter volume beakers. The WB phantom used for calibration 

is preserved until the new calibration, ie for three years. After preparation of the new WB phantom, the 

older phantom is considered radioactive waste. At disposal in the radioactive solution only the 

radionuclides with longer half-life can be measured. 

Because of the stringent conditions for the release of liquid radioactive waste, we had to find a good 

solution to reduce the volume of the liquid source and turn it into solid waste. 

Due to former sorption studies conducted in our department, a lot of EUROSOIL samples were available 

in our laboratory. We determined the best sorption properties of different soils (pH, time, etc.). The aim 

was to reduce the radioactive activity concentration of the supernatant (especially of Am-241) well below 

the exemption level. 

We treated hundreds of liters of liquid waste. The work took months, but resulted in 1,5-2 kg of 

radioactive soil collected in two beakers which can be disposed as solid radioactive waste. 
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IVčVIZEK RADIOAKTIVITĆSĆNAK M£R£SE ï  

TĐL AZ ELSŕ 3 £VEN  

 

Osv§th Szabolcs, Bufa-DŖrr Zsuzsanna  

 

Nemzeti N®peg®szs®g¿gyi Kºzpont (NNK)  

 

2016 eleje ·ta az iv·vizekben m®rni kell a radon ®s a tr²cium aktivit§skoncentr§ci·j§t, tov§bb§ meg kell 

hat§rozni a v²z fogyaszt§s§t·l sz§rmaz· j§rul®kos sug§rterhel®st jellemzŖ ¼n. indikat²v d·zist [201/2001. 

Korm. rendelet]. Az az·ta eltelt 3 ®vben sz§mos termelŖ k¼tb·l sz§rmaz· illetve h§l·zati v²zminta 

radiometriai elemz®se tºrt®nt meg az erre akkredit§lt vizsg§l·laborat·riumokban.  

Az NNK-n§l vezetett HUMVI adatb§zisba (ami a v²zikºzmŤ szolg§ltat·k ºnellenŖrzŖ ®s a 

n®peg®szs®g¿gyi hat·s§gok ellenŖrzŖ vizsg§latainak eredm®nyeit tartalmazza) nagyj§b·l 4200 radon- ®s 

4400 tr²cium-aktivit§skoncentr§ci· ker¿lt be. Az indikat²v d·zis nuklidszelekt²v m·dszerekkel tºrt®nŖ 

meghat§roz§sa helyett a v²zmŤvek §ltal§ban ºsszes-alfa ®s ºsszes-b®ta aktivit§skoncentr§ci·kat 

vizsg§ltatnak. EzekbŖl kb. 4000-4000 tºrt®nt.  

Az adatokat vizsg§lva ºsszess®g®ben elmondhatjuk, hogy az eredm®nyek kifejezetten megnyugtat·ak. A 

vizsg§lt mint§kban a radon ®s a tr²cium aktivit§skoncentr§ci·ja eleny®szŖ sz§m¼ kiv®tellel mind a 

parametrikus ®rt®k (100 Bq/l) alattinak bizonyult, ahogyan az ºsszes-b®ta aktivit§skoncentr§ci·k is mind a 

vizsg§lati szint (1 Bq/l) alatt voltak. Egyed¿l az ºsszes-alfa aktivit§skoncentr§ci· l®pte t¼l kb. 290 

mint§ban a ï meglehetŖsen szigor¼an meg§llap²tott ï vizsg§lati szintet (0,1 Bq/l).  

A rendeletben megfogalmazott lehetŖs®gekkel ®lve tºbb v²zmŤ is kezdem®nyezte a n®peg®szs®g¿gyi 

hat·s§gokn§l a vizsg§latok ritk²t§s§t, illetve alternat²v vizsg§lati szintek meg§llap²t§s§t. Az elŖad§s az 

ezekkel kapcsolatos szakmai §ll§sfoglal§sok bemutat§s§val z§rul.  

A poszteren ismertetj¿k a meteorol·giai ensemble adatokkal v®gzett sz§m²t§s eredm®nyeit k®t fikt²v 

kibocs§t§si esetre. Az eredm®nyek megjelen²t®s®re ®s gyakorlati alkalmaz§s§ra k¿lºn is kit®r¿nk. 

 

 

 

MEASURING RADIOACTIV ITY IN DRINKING WATE R ï  

OVER THE FIRST 3 YEA RS  

 

Szabolcs Osv§th, Zsuzsanna Bufa-DŖrr  

 

National Public Health Center (NPHC)  

 

Activity concentration of radon and tritium as well as indicative dose (characterizing the radiation 

exposure caused by water consumption) has been to be determined in drinking water samples since the 

beginning of 2016 [Government decree 201/2001]. For 3 years radioanalysis of many samples (from wells 

and network) has been performed in accredited testing laboratories.  

Approximately 4200 radon and 4400 tritium activity concentration data were uploaded into the HUMVI 

database (which contains the results of measurements performed by waterworks and authorities) managed 

at NPHC. Instead of determining the indicative dose by nuclide-selective methods, waterworks generally 

let total alpha and total beta activity concentrations (ca. 4000-4000 of them) to be measured.  

In general, the results are very reassuring. In the tested samples, the activity concentrations of radon and 

tritium were (with a few exceptions) below the parametric value (100 Bq/L), just like the total beta activity 

concentrations were below the screening level (1 Bq/L). However, in ca. 290 samples the total alpha 

activity concentrations were over the (quite strictly set) screening level (0.1 Bq/L).  

In line with the options set out in the decree, several waterworks have initiated at the public health 

authorities the lowering of the testing frequency as well as establishment of alternative screening levels. 

This presentation discusses the related scientific statements.  
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METEOLčGIAI ENSEMBLE ADATOK FELHASZNĆLĆSA 

 A SINAC D¥NT£STĆMOGATčI RENDSZERBEN 
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2
Orsz§gos Meteorol·giai Szolg§lat 

 

A Magyar Tudom§nyos Akad®mia Energiatudom§nyi Kutat·kºzpontban kifejlesztett SINAC (Simulator 

Software for Interactive Consequences of Nuclear Accidents) program elsŖdleges c®lja a dºnt®st§mogat§s 

elŖseg²t®se az Orsz§gos Atomenergia Hivatal szak®rtŖi sz§m§ra. A programot az OAH, Vesz®lyhelyzeti 

Int®zked®si, Gyakorl· ®s ElemzŖ Kºzpontban (Centre for Emergency Response, Training and Analysis - 

CERTA) is haszn§lj§k. A SINAC terjed®ssz§m²t· programrendszer a nukle§ris balesetek 

kºvetkezm®nyek®ppen kialakul· kºrnyezeti d·zisok becsl®s®re lett l®trehozva, azonban a program 

leg¼jabb fejleszt®se sor§n elk®sz¿lt egy ¼j modul, a meteorol·giai ensemble input adatokat 

felhaszn§l§s§ra. Az ensemble meteorol·giai adatsorok a determinisztikus meteorol·giai elŖrejelzŖ 

modellek k¿lºnbºzŖ kezdeti felt®telekkel val· tºbbszºri futtat§s§val kaphat·ak, ²gy a kapott eredm®nyeket 

az ensemble tagjainak nevezik, a tagok ºsszess®ge pedig kiadja a sokas§got, vagyis az ensemble adatsort. 

Ezen adatok felhaszn§l§sa lehetŖv® teszi a meteorol·giai bizonytalans§g l®gkºri terjed®sre ®s 

d·zissz§m²t§sra vonatkoz· hat§s§nak jellemz®s®t. Ezzel el®rhetŖ, hogy a nukle§ris balesetek 

kºvetkezm®nyeit meghat§roz· program eredm®nyeiben kºzvetlen¿l megjelen²thetŖ legyen a meteorol·giai 

adatokb·l sz§rmaz· bizonytalans§gok hat§sa. Az elemz®sekhez felhaszn§lt meteorol·giai adatokat az 

Orsz§gos Meteorol·giai Szolg§lat biztos²totta. 

A poszteren ismertetj¿k a meteorol·giai ensemble adatokkal v®gzett sz§m²t§s eredm®nyeit k®t fikt²v 

kibocs§t§si esetre. Az eredm®nyek megjelen²t®s®re ®s gyakorlati alkalmaz§s§ra k¿lºn is kit®r¿nk. 
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The SINAC (Simulator Software for Interactive Consequences of Nuclear Accidents) program system has 

been developed in the Hungarian Academy of Sciences Centre for Energy Research and has been used as a 

decision support system in the Hungarian Atomic Energy Authority (HAEA). The SINAC is used in the 

HAEA, Centre for Emergency Response, Training and Analysis ï CERTA as well. The development of a 

new module in the SINAC system was started for the usage of ensemble meteorological data to investigate 

the uncertainties of the consequence analysis of nuclear facilities. The ensemble meteorological data are 

produced by running multiple deterministic meteorological prediction models with different initial 

conditions, where each result is called a member of the ensemble, and the whole set of the members is the 

ensemble. The application of meteorological ensembles makes it possible to characterize the impact of the 

meteorological uncertainties on the atmospheric dispersion and dose calculation. The advantage of using 

meteorological ensemble datasets in atmospheric dispersion modelling for the calculation of nuclear 

accident consequences is that the impact of meteorological parameters is directly reflected in the result. 

The meteorological ensembles for SINAC was provided by the Hungarian Meteorological Service 

(OMSZ). 

In this work, the application of the newly developed module to use ensemble meteorological data in 

SINAC will be presented. The visualization and the practical application of the results is also addressed in 

the poster. 
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LEVEGŕBEN L£Vŕ I-131 AKTIVITĆSKONCENTRĆCIč ONLINE M£R£SE K¥ZBEN 

ALKALMAZOTT RADON LEĆNYELEM ELNYOMĆS, £S LEĆNYELEM KONCENTRĆCIč 

NAPSZAKI VĆLTOZĆSĆNAK VIZSGĆLATA 
 

J·n§s J§cint, Sarkadi Andr§s, Eszenyi Gergely, Finta Vikt·ria, Bl§zsovics P®ter, Petr§nyi J§nos 
 

GAMMA MŤszaki Zrt.  
 

Nukle§ris katasztr·f§k vagy balesetek eset®n jelentŖs mennyis®gŤ radioakt²v anyag ker¿lhet a levegŖbe, melyek ak§r 

interkontinent§lis t§vols§gokat is megtehetnek. Az eddigi balesetek vizsg§latai ®s a szimul§ci·k eredm®nyei alapj§n, 

ilyen esetekben rºvid felez®si idejŤ (<10 nap) radionuklidok kºz¿l a j·d k¿lºnbºzŖ izot·pjai jutnak ki a kºrnyezetbe 

a legnagyobb aktivit§sban. Nukle§ris medicin§t alkalmaz· int®zm®nyek vagy izot·pokat elŖ§ll²t· ¿zemek eset®n is 

elŖfordulhat ¿zemzavar vagy baleset, ahol szint®n a j·d kibocs§t§s a legval·sz²nŤbb. Ez®rt a kºrnyezetben l®vŖ 

radioakt²v j·d m®r®se indokolt. A levegŖben l®vŖ j·d izot·pok aktivit§s-koncentr§ci·ja az elszenvedett d·zisok 

becsl®s®nek, valamint a hat·s§gok int®zked®s®nek (elz§rk·ztat§s, ki¿r²t®s, j·d profilaxis stb.) egyar§nt alapj§t k®pezi. 

A GAMMA Zrt. jelenleg egy radioakt²v aeroszol ®s j·d m®rŖ §llom§st fejleszt, mely a levegŖben l®vŖ izot·pokat 

saj§t fejleszt®sŤ NaI(Tl) + PVT plasztik+ ZnS(Ag) detektorral online m®ri. A m®rt be¿t®seket a detektorba integr§lt 

analiz§tor dolgozza fel. Az §llom§sba szerelt alfa-b®ta-gamma szcintill§tor alkalmaz§sa lehetŖv® teszi alfa, b®ta ®s 

gamma sug§rz§s egyidejŤ m®r®s®t. Egy 2x2ò NaI(Tl) szcintill§ci·s krist§ly jellemzŖ f®l®rt®ksz®less®ge>7%, ez®rt a 

j·d gamma vonalai ®s a term®szetben mindig jelen l®vŖ radon (®s kisebb m®rt®kben jelenl®vŖ toron) le§nyelemek 

gamma vonalainak megk¿lºnbºztet®se k¿lºnºs figyelmet ®rdemel. A levegŖben l®vŖ radon ®s le§nyelemeinek 

koncentr§ci·ja tºbbek kºzºtt a ter¿let geol·giai form§ci·j§t·l, ipari tev®kenys®gtŖl ®s a meteorol·giai 

param®terektŖl is f¿gg. A jelentŖs napszaki v§ltoz§s miatt hosszabb integr§l· m®r®s eset®n sem adhat· meg stabil 

h§tt®rnek nevezhetŖ radon le§nyelem koncentr§ci·. K²s®rleteink sor§n a radon le§nyelemek koncentr§ci·j§nak 

napszaki v§ltoz§st vizsg§ltuk a meteorol·giai param®terek f¿ggv®ny®ben. M®r®seink sor§n j·d izot·pokat ®s a radon 

le§nyelemeket az NDI t²pus¼, alfa-b®ta-gamma kombin§lt szcintill§toros detektorral, a sz®l, nyom§s, hŖm®rs®klet ®s 

relat²v p§ratartalom ®rt®keket pedig a TVS-3 t²pus¼ meteorol·giai §llom§ssal m®rt¿k.  

Sz§m²t§saink alapj§n elmondhat·, hogy a vizsg§lat helysz²n®n a levegŖben l®vŖ Pb-214 ®s Bi-214 koncentr§ci· 

®rt®kek 50% napi ingadoz§st mutattak, hajnali maximum ®s d®lut§ni minimum ®rt®kkelé.   
A kutat§s az ĐJ GENERĆCIčS MULTIFUNKCIčS AUTOMATA M£Rŕ £S ADATGYţJTŕ RENDSZER CSALĆD KIFEJLESZT£SE, VEKOP-2.1.1-15-2016-00023 

azonos²t· sz§m¼ projekt t§mogat§s§val val·sult meg. 

 
 

INVESTIGATION OF THE RADON DAUGHTER ELEMENT SUPRESSION AND THE 

DIURNAL VARIATION OF RADON DAUGHTER ELEMENT CONCENTRATION DURING 

THE ONLINE MONITORING OF I -131 CONCENTRATION IN AIR  
 

J·n§s J§cint, Sarkadi Andr§s, Eszenyi Gergely, Finta Vikt·ria, Bl§zsovics P®ter, Petr§nyi J§nos 
 

GAMMA Zrt.  
 

After a nuclear catastrophe, or nuclear accident huge amounts of radioactive materials can be released to the 

environment. This radioactive material is able to spread intercontinental distances. Based on former accidents and the 

results of simulations, the dominant released short half life isotope (<10 day) is I-131. Hospitals using nuclear 

medicine and isotope production factories also have the potential for malfunctions and accidents, in this case often 

radio-iodine is the dominant emitted izotope. Therefore the monitoring of radioactive Iodine concentration in the air 

is justifiable. The dose estimation and the intervention measures (evacuation, Iodine prophylaxis) are based on the 

concentration of the radioactive Iodine in the air.  

The GAMMA Co Ltd. is developing one new online iodine monitor, which is suitable for the measurement of the 

radioactive contamination in the air. The equipment contains a self-developed NaI(Tl) crystal + PVT plastic 

+ZnS(Ag) scintillator. Therefore it is able to perform alpha, beta and gamma radiation measurements. The signal 

from the detected radiation is processed by an integrated analyzer. One of the common 2x2 NaI(Tl) crystals has 7 

%FWHM, this is the reason why it so important and difficult to distinguish the peak of I-131, and the peaks from the 

(always present in the air) radon ( and less from thoron) daughter elements. The concentration of the radon daughter 

elements is mainly dependent from the geological formation of the area, and the meteorological parameters. Because 

of the strong diurnal variation, it not possible to calculate the background with longer integration type measurements. 

In this study, the diurnal variation of the radon daughter elements was investigated in correlation with meteorological 

parameters. In our experiments the I-131 and the radon daughter concentration was measured by NDI scintillation 

detector, the wind speed, atmospheric pressure, temperature and relative humidity was measured by a TVS-3 

monitoring station.  

Our results show that in the investigated area has a 50 % daily fluctuation in the concentrations of the Pb-214 and Bi-214 

concentration, with maximum at dawn, and minimum in the afternooné.  
The research was performed with the help of the ĐJ GENERĆCIčS MULTIFUNKCIčS AUTOMATA M£Rŕ £S ADATGYţJTŕ RENDSZER 

CSALĆD KIFEJLESZT£SE, VEKOP-2.1.1-15-2016-00023 project. 
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A BME NTI OKTATčREAKTORĆNAK 2016-OS FELĐJĉTĆSA 
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Budapesti MŤszaki ®s Gazdas§gtudom§nyi Egyetem Nukle§ris Technikai Int®zet 

 

A Budapesti MŤszaki ®s Gazdas§gtudom§nyi Egyetem reaktora 1971-·ta mŤkºdik. Ez egy medence 

t²pus¼, maximum 100 kW teljes²tm®nyen mŤkºdŖ oktat· ®s kutat· reaktor, melynek hŤtŖkºzege ®s 

moder§tora kºnnyŤv²z, reflektora v²z ®s grafit.  

A reaktor fenn§ll§sa ·ta elsŖ teljes szerkezeti ®s mŤszaki rekonstrukci·ja 2016.03.11.-®n kezdŖdºtt el. 

Ennek sor§n g®p®szeti-, erŖs§ram¼-, m®rŖl§ncok cser®je ®s ¼j sug§rv®delmi ellenŖrzŖ rendszer ki®p²t®se 

tºrt®nt meg. A kivitelez®s tºbb h·napot vett ig®nybe. A fel¼j²t§s elŖtt tºbb biztons§gi int®zked®st kellett az 

int®zetnek megfogalmaznia, melyeket a kivitelezŖ c®gnek be kellett tartani. Legfontosabb feladat a 

reaktorban ®rv®nyes sug§rv®delmi szab§lyok gyakorlati alkalmaz§sa volt. Ennek ®rdek®ben a kivitelezŖ 

c®gek alkalmazottai munka¿gyi -, tŤz - ®s sug§rv®delmi oktat§son vettek r®szt. A reaktorb·l el kellett 

sz§ll²tani minden ®p²t®si tºrmel®ket ®s felhalmoz·dott elektronikus hullad®kot, melyek fel¿leti 

szennyezetts®g m®rŖvel lettek ellenŖrizve. 

A reaktor fel¼j²t§s rendben lezajlott, ®s a reaktor 2017 szeptember®ben megkezdte mŤkºd®s®t. 
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Budapest University of Technology and Economics Institute of Nuclear Techniques 

 

The training reactor of the Budapest University of Technology and Economics has been operating since 

1971. It is a pool-type training and research reactor the maximum capacity of which is 100 kW, its coolant 

and moderator is light water and its reflector is water and graphite. 

The first total structural and technical reconstruction of the reactor began on 11.03.2016. During this 

process, the mechanical-, high current-, and measuring chains were replaced and a new radiation 

protection control system was established. The procedure took several months. Before the refurbishment, 

the institute established a number of safety measures, which had to be observed by the construction 

company. The most important task was the practical application of radiation protection rules in the training 

reactor. For this purpose, all the employees of the construction company participated in an occupational 

safety, fire prevention and radiation protection training. All construction debris and accumulated electronic 

waste had been checked with a surface contamination detector before their transportation from the reactor.  

The renovation of the reactor had successfully been finished and it began its operation again in 
September 2017. 
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4
 Nuvia Ltd., Egyes¿lt Kir§lys§g 

 

2018 szeptember®ben jelent meg ĂTechnical Recommendations for Monitoring Individuals for 

Occupational Intakes of Radionuclides (TECHREC)ò c²mmel az Eur·pai Bizotts§g RP188 kºzlem®nye. A 

dokumentum a munkahelyi belsŖ sug§rterhel®s meghat§roz§sa ter¿let®n kidolgozott aj§nl§sokat foglalja 

ºssze.  

Az aj§nl§sok alkalmazhat·s§g§nak ellenŖrz®s®re ®s bevezet®s®nek t§mogat§s§ra az EURADOS 7. 

munkacsoportja nemzetkºzi gyakorlatot szervezett. A r®sztvevŖknek n®gy esettanulm§nyt kellett 

megoldaniuk, ezekre rendre 58, 56, 38, illetve 31 r®sztvevŖ k¿ldºtt be eredm®nyt. Az eredm®nyek ®s a 

tapasztalatok megbesz®l®s®re 2018. okt·berben munka®rtekezletet szervezt¿nk.  

Az elŖad§sban bemutatjuk a gyakorlat sor§n kitŤzºtt n®gy esettanulm§nyt ®s az azokra be®rkezett 

eredm®nyeket. A referencia megold§sok mellett a r®sztvevŖk §ltal alkalmazott ®rdekesebb 

megfontol§sokat is bemutatjuk. Rºviden ismertetj¿k a r®sztvevŖktŖl a gyakorlat szervez®s®vel 

kapcsolatban ®rkezett visszajelz®seket is. 
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The document ñTechnical Recommendations for Monitoring Individuals for Occupational Intakes of 

Radionuclides (TECHREC)ò was published in the radiation protection series of the European Commission 

as RP 188. Aims of the document are to provide comprehensive guidance and recommendations on best 

practice and to promote the harmonization of internal dose assessment. 

To check the practical applicability and support of the introduction of the TECHREC Recommendations 

an internal dose intercomparison exercise was promoted in mid-2017, within the Working Group 7 

ĂInternal dosimetryò of EURADOS, European platform for research in the field of the dosimetry of 

ionizing radiation. Four case studies, having different degree of complexity, have been proposed, results 

were received from 58, 56, 38 and 31 participants. A participants' workshop for discussion of the results 

was held at the Federal Office for Radiation Protection (BfS) in Munich on 18 and 19 October 2018. 

Case descriptions provided to participants and results will be discussed during the presentation. 

Observations and discussion on selected aspects and main findings of the intercomparison and also the 

overall summary conclusions of the ICIDOSE intercomparison exercise will be presented.  
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Am-INKORPORĆCIčS SUGĆRBALESET DOZIMETRIĆJA AZ ICIDOSE 
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Az EURADOS 7. munkacsoportja §ltal szervezett ICIDOSE2017 nevŤ programj§ban n®gy belsŖ 

sug§rterhel®ssel kapcsolatos eset dozimetriai ºsszehasonl²t· elemz®se tºrt®nt meg. Ezek egyike volt a 

haz§nkban n®h§ny ®ve tºrt®nt ®s l®nyeges belsŖ sug§rterhel®ssel j§r· baleset dozimetriai ®rt®kel®se. 18 

orsz§g 31 int®zm®nye vett r®szt ennek az esetnek a ki®rt®kel®s®ben. A n®gy vizsg§lt eset kºz¿l ennek a 
241

Am-inkorpor§ci·s sug§rbalesetnek az ®rt®kel®se k¿lºnºsen bonyolult feladatot jelentett, mert a DTPA-

val tºrt®nt dekorpor§ci·s kezel®s megnehez²tette a biokinetikai modellek alkalmaz§s§t. 

A bek¿ldºtt becsl®sek a lekºtºtt effekt²v d·zisra mintegy egy nagys§grenden bel¿li, 81 ®s 880 mSv kºzºtti 

®rt®keket adtak meg. Az elŖad§sban ismertetj¿k, hogy az egyes r®sztvevŖk milyen felt®telez®sekkel ®ltek a 

d·zisbecsl®s sor§n ®s ezek milyen eredm®nyre vezettek. Bemutatjuk, hogy a bek¿ldºtt eredm®nyek 

hogyan sz·rtak a statisztikai §tlag kºr¿l ®s hogyan viszonyultak az Eur·pai Bizotts§g RP188 kiadv§ny ®s 

az IDEAS Guidelines aj§nl§sait szigor¼an kºvetŖ megold§shoz.  
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Intercomparison of dose assessments for four internal contamination cases has been included in the 

ICIDOSE2017 program organised by the EURADOS WG7 Working Group. The evaluation of an 

accidental case occurred in Hungary few years ago and resulted considerably high internal exposure was 

one of them. 31 institution from 18 countries participated in the evaluation of this case. The dose 

assessment procedure of this 
241

Am case was especially very complicated because of the treatment of the 

person by DTPA decorporation agent that made the application of the existing biokinetic models more 

difficult.  

The submitted estimations in terms of committed effective dose varied within an order of magnitude 

namely between 81 and 880 mSv. The different assumptions made by the participants and their dose 

consequences will be presented. The spread of submitted results around the statistical mean together with 

the value obtained by strictly following the recommendations of the RP188 document and IDEAS 

Guidelines will also be shown. 
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K¥RNYEZETELLENŕRZŕ RENDSZEREKBEN HASZNĆLT DOZIMETRIAI 

M£RŕRENDSZEREK ¥SSZEHASONLĉTč VIZSGĆLATĆNAK EREDM£NYEI 
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MTA Energiatudom§nyi Kutat·kºzpont 

 

A KFKI Telephely sug§rv®delmi kºrnyezeti monitoring rendszer®nek a GM-csºves m®rŖszond§kb·l §ll· 

akt²v gamma-d·zisteljes²tm®ny m®rŖh§l·zat kieg®sz²t®sek®nt passz²v termolumineszcens (TL) dozimetriai 

m®rŖrendszerek is r®sz®t k®pezik. A passz²v d·zism®r®sekhez az elsŖsorban Ťrdozimetriai c®lokra 

kifejlesztett Pille (TL anyag: CaSO4:Dy) ®s a fºldi alkalmaz§sokra fejlesztett PorTL (TL anyag: Al 2O3:C) 

rendszereket egyar§nt haszn§lj§k. A munka sor§n az akt²v ®s a passz²v m®rŖrendszerek elemeinek 

ºsszehasonl²t§s§ra m®r®ssorozatokat hajtottunk v®gre. 

A m®rŖrendszerek ºsszehasonl²t§s§nak r®szek®nt a KFKI Telephely 13 m®rŖpontj§n, hozz§vetŖlegesen 

havi expoz²ci·s idŖ mellett p§rhuzamos passz²v d·zism®r®seket v®gezt¿nk, ebbŖl 9 m®rŖhelyen passz²v 

d·zis- ®s akt²v d·zisteljes²tm®ny m®r®sek egyidejŤleg zajlottak. Az egy®ves m®r®ssorozat eredm®nyeinek 

felhaszn§l§s§val a m®r®sek pontoss§g§t befoly§sol· kºrnyezeti param®terek hat§s§t is ®rt®kelt¿k. A 

m®rŖrendszerek kºzºtt tapasztalt elt®r®sek elemz®s®hez a rendszerek jellemzŖit ®s a TL anyagok 

karakterisztik§j§t (d·zisf¿gg®s, energiaf¿gg®s ®s annak viszonyul§sa a kºrnyezeti spektr§lis 

h§tt®reloszl§shoz, ir§nyf¿gg®s, termikus ®s atermikus fading hat§s) laborat·riumi k²s®rletsorozat keret®ben 

is vizsg§ltuk. 

A kºrnyezeti ®s a laborat·riumi m®r®ssorozatok eredm®nyeire alapozva korrekci·s elj§r§sokat, tov§bb§ 

m®r®stechnikai fejleszt®si javaslatokat dolgoztunk ki. A munka a sug§rv®delmi kºrnyezetellenŖrz®si 

c®lokra haszn§lt d·zism®r®sek megb²zhat·s§g§nak nºvel®s®t szolg§lja. 
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ENVIRONMENTAL RADIOL OGICAL MONITORING NE TWORKS 

 

Dorottya Jakab, Istv§n Ap§thy, Antal CsŖke, S§ndor Deme, G§born® EndrŖdi, L§szl· T·saki, 

Tam§s P§zm§ndi  

 

Hungarian Academy of Sciences Centre for Energy Research  

 

To supplement the gamma dose rate monitoring network, passive thermoluminescent (TL) dosimetry 

systems are operated as part of the environmental radiological monitoring network of the KFKI Campus. 

For passive dose measurements the Pille (TL material: CaSO4:Dy), developed primarily for space 

dosimetry purposes and the PorTL (TL material: Al 2O3:C) systems, developed for environmental 

dosimetry on the Earth are both applied. In this work a series of measurements were performed to compare 

the elements of the active and passive dosimetry systems. 

As part of the comparative analysis, parallel passive dose measurements were performed at 13 measuring 

points of the KFKI Campus, with an exposure time of about one month. At 9 locations simultaneous active 

dose rate and passive dose measurements were carried out. Based on the results of the one-year 

measurement series, effects of environmental parameters on the accuracy of the measurements were 

evaluated. To analyze the differences between the systems, system properties and characteristics of the TL 

materials as dose dependence, energy dependence and its relation to the spectral distribution of the 

environmental radiation fields, angular dependence, thermal and anomalous fading effects were 

investigated in a series of laboratory experiments. 

Based on the results of the environmental and the laboratory measurement series, correction procedures as 

well as proposals for technological improvements were developed. The work aims to increase the 

reliability of dose measurements applied for environmental radiological monitoring purposes. 
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A KFKI Telephelyen az MTA Energiatudom§nyi Kutat·kºzpont Kºrnyezetv®delmi Szolg§lata l§tja el a 

nukle§ris kºrnyezetellenŖrz®si feladatokat. A kºrnyezeti sug§rz§si szintek folyamatos monitoroz§sa a 

telephelyen fix pontokban kihelyezett 17 db GM szond§val tºrt®nik, melyek a Szolg§lat ¿gyeleti 

helyis®g®vel on-line kapcsolatban §llnak. A telep²tett GM szond§k mellett egy m®rŖaut· is seg²ti a 

Szolg§lat munk§j§t, de az aut· m®r®si eredm®nyeinek azonnali t®rk®pes megjelen²t®s®re alkalmas 

rendszerrel a Szolg§lat jelenleg nem rendelkezik. Az elm¼lt ®vekben az MTA EK a Collmot Robotics Kft.-

vel egy¿ttmŤkºd®sben olyan GM-csºves rendszert fejlesztett, melynek seg²ts®g®vel a telephely r®szletes 

d·zist®rk®pez®se szem®lyg®pj§rmŤvel megval·s²that·. Az egys®g kism®retŤ t§vir§ny²tott rep¿lŖ 

szerkezeteken is haszn§lhat·. A georefer§lt adatfelv®telnek ®s a val·s idejŤ adatfeldolgoz§snak 

kºszºnhetŖen a m®r®si adatok grafikus form§ban is azonnal rendelkez®sre §llnak; az egys®g saj§t 

fel¿gyeleti szoftver®nek megjelen²tŖ modulj§val ®s Google Earth t®rk®pen is megjelen²thetŖk. 2019 

m§rcius§ban a KFKI Telephelyen elv®gezt¿k az elsŖ g®pkocsis m®r®seket, melynek eredm®nyeit k®zi 

mŤszerekkel val· m®r®sekkel is ºsszevetett¿k. A rendszer alkalmas arra, hogy k¿lsŖ helysz²nen 

kºrnyezetellenŖrzŖ m®r®seket v®gezz¿nk, m·dos²t§sokkal egy®b mŤszerek m®r®si adatainak t®rk®pes 

megjelen²t®s®re is alkalmass§ tehetŖ. A fejleszt®s kºvetkezŖ f§zisa a g®pkocsival m®rt adatok val·s idejŤ 

megjelen²t®se ak§r tºbb, t§voli helyen l®vŖ kºzpontban. 
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The Environmental Protection Services of the Centre for Energy Research (MTA EK) is responsible for 

the nuclear environmental monitoring of the KFKI campus. The continuous monitoring of the radiation 

levels at the campus are performed by 17 GM probes placed at different points of the campus, online 

connected to the data centre of the Service, where continuous duty is provided. In addition to the GM 

probes installed, the Service is also provided with a survey car but it does not currently have a system for 

displaying the car's measurement results on a map in real-time. In the recent years, MTA EK, in 

cooperation with Collmot Robotics Ltd., has developed a GM-detector system that enables the detailed 

dose mapping of the site with the survey car. The unit can be also used on small-size remotely piloted 

aircraft system. Georeferenced data acquisition and real-time data processing make measurement data 

available in real-time in graphical form. It can be displayed both with the display module of the unit's own 

monitoring software and on Google Earth map. In March 2019, the first survey with the system was 

performed at the KFKI campus, the results of which were also compared with measurements by handheld 

instruments. The system is capable of conducting environmental monitoring measurements also off-site 

and it can be modified to display data on the map from other instruments as well. The next phase of the 

development is the real-time display of the data measured in multiple remote locations.  
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Ebben az ®vben, 2019-ben lesz 40 ®ve annak, hogy a legismertebb hazai, Ťrben haszn§lt mŤszer, a Pille 

elk®sz¿lt, bevizsg§lva v§rta, hogy a Szojuz-34 Ťrhaj·n egy magyar Ťrhaj·ssal egy¿tt felker¿ljºn a Szaljut-

6 Ťr§llom§s fed®lzet®re, ®s ott a magyar Ťrhaj·s m®rjen vele. De a Szojuz-33 majdnem trag®di§ja miatt a 

magyar Ťrutaz§s egy ®vet k®sett. A berendez®s elsŖ p®ld§ny§t 1980 m§jus§ban Farkas Bertalan a Szojuz-

36-on vitte mag§val a Szaljut-6 Ťr§llom§sra, ahol a Pill®vel, az elsŖ Ťr§llom§s fed®lzeti TL d·zism®rŖ 

ki®rt®kelŖ rendszerrel sikeres m®r®seket v®gzett. 

A Pille k¿lºnbºzŖ, elsŖsorban elektronikai szempontb·l tov§bbfejlesztett v§ltozataival az·ta valamennyi 

§lland·an lakott Ťr§llom§s fed®lzet®n v®geztek m®r®seket, sŖt, az amerikai Ťrsikl· fed®lzet®re is eljutott. 

Jelenleg a Nemzetkºzi ţr§llom§s (ISS) orosz szegmens®ben a szolg§lati dozimetriai rendszer r®szek®nt 

¿zemel, de Ťrs®t§k eset®n az eur·pai, amerikai, kanadai, jap§n Ťrhaj·sok is haszn§lj§k a Pille d·zism®rŖit. 

A mŤszer az Ťr§llom§s minden Fºld kºr¿li fordulat§n§l, m§sf®l ·r§nk®nt automatikus kiolvas§st is v®gez, 

ennek r®v®n tºbb t²zezer d·zism®r®si adat §ll rendelkez®s¿nkre. 

A tºrt®net pedig kºzel sem ®rt v®get. Legut·bb, 2018 nyar§n jutott fel a Pille leg¼jabb p®ld§nya, hogy az 

ott m§r 15 ®ve folyamatosan ®s megb²zhat·an mŤkºdŖ rendszert lev§ltsa. A tervek szerint a Pille rendszer 

eg®szen az Ťr§llom§s ®lettartam§nak v®g®ig, azaz legal§bb 2024-ig fogja szolg§lni az Ťrhaj·sokat az ISS 

fed®lzet®n. 

ElŖad§sunkban bemutatjuk a Pille fejleszt®s®nek szakaszait, eredm®nyeit, ismertetj¿k a k¿lºnbºzŖ 

v§ltozatok fŖbb jellemzŖit. Megeml®kez¿nk a fºldi unokatestv®rrŖl, a PorTL k®sz¿l®krŖl is, amit a paksi 

atomerŖmŤ kºrnyezetellenŖrzŖ rendszer®ben haszn§lnak. 
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As of this year, in 2019, it will be 40 years ago that Pille, the best-known Hungarian space equipment was 

completed, tested and waited for its delivery to the Salyut-6 space station, with the first Hungarian 

cosmonaut on board Soyuz-34, to perform measurements with the instrument. However, due to the almost-

tragedy of Soyuz-33, the space flight of the Hungarian cosmonaut was delayed by one year. The Pille was 

delivered to Salyut-6 by Bertalan Farkas, on board Soyuz-36, where he performed successful 

measurements with the first-ever TL dosimeter system with an on-board reader. 

Measurements have been conducted with later versions of Pille with upgraded electronics on board each 

permanent space stations operated since then. Moreover, a special version of the Pille system has also 

made it to the US Space Shuttle. Pille is currently operated as part of the on-board service dosimeter 

system in the Russian segment of the International Space Station (ISS). The Pille on-board reader 

performs automatic read-outs every 90 minutes, approximately after each full orbit around the Earth. 

Thanks to this, there are tens 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 replace the 

system already operating continuously and reliably there for 15 years. According to the plans, the new 

system will serve the cosmonauts until the end of the lifetime 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. The main 

features of the different versions of the instrument will be also given. We are going to briefly mention 

Pilleôs cousin on Earth, PorTL, which is also used in the environment monitoring system of Paks NPP.  
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Sok ®ves fejlesztŖi munka eredm®nyek®nt sz¿letett meg egy ¼j sug§rz§sm®rŖ mŤszer. Az SFK n®vre 

keresztelt Sug§rForr§s KeresŖ megalkot§sakor az volt a c®l, hogy egy olyan multifunkcion§lis eszkºzt 

hozzunk l®tre, ami kiel®g²ti a mai kor ig®nyeit. A detektor alapja egy 2" x 2" NaI detektor, amely 

rendelkezik neutron ®rz®keny r®teggel is.  

A mŤszer bekapcsol§skor egyr®szt sug§rkapuk®nt mŤkºdik, szignifik§ns emelked®sre riaszt, m§sr®szt a 

m®rt spektrumot megjelen²ti. Ebben az ¿zemm·dban haszn§lhat· detektork®nt vagy a kollim§tor§t 

r§szerelve pontforr§s keresŖk®nt is. A be®p²tett GPS seg²ts®g®vel a felder²t®s adataihoz koordin§t§t rendel 

®s a be®p²tett web szerverrel, amihez WiFi-n kereszt¿l lehet hozz§f®rni, t§volr·l vez®relni, t®rk®pen lehet 

kºvetni a felder²t®s ¼tvonal§t. A t§vvez®rl®s igen hasznos, ha a mŤszert kezelŖ szem®ly neh®z v®dŖruh§ban 

szennyezett terepen dolgozik, hiszen neki csak tartania kell a mŤszert, a m®r®st t§volr·l, biztons§gban egy 

szak®rtŖ v®gezheti el. TºbbszintŤ jogosults§gi rendszernek kºszºnhetŖen az alap funkci·k rºvid k®pz®s 

ut§n kºnnyen elsaj§t²that·ak, magasabb szinten a szak®rtŖk sz§m§ra is megfelelŖ eszkºz lehet.  

A keres®s mellett a legal§bb annyira hasznos izot·p azonos²t§si k®pess®g is megval·s²t§sra ker¿lt a 

mŤszerben. Az azonos²t§s sor§n tal§lt izot·pokr·l a mŤszer t§j®koztat§st is ad. A m®rt adatok szabv§nyos 

ANSI N42.34 form§tumban ker¿lnek t§rol§sra, ²gy az egy¿ttmŤkºd®s nem okoz probl®m§t ak§r 

nemzetkºzi szinten sem.  

Az eszkºzben helyet kapott egy 5ò sz²nes, ®rintŖk®pernyŖs kijelzŖ, amivel 800x480 felbont§sban erŖs 

napsug§rz§s mellett is j·l lehet dolgozni. Az elŖad§s a mŤszer fejleszt®s®rŖl, ®s az abban megval·s²tott 

¼j²t§sokr·l fog sz·lni.  
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As a result of many years of development, a new handheld spectroscopic radiation detection and 

identification unit is born. The goal of the development was to create a multifunctional device that meets 

today's needs. The detector of the radiation source finder called SFK is based on a 2" x 2" NaI detector 

which also has a neutron sensitive layer.  

When switched on, the instrument operates as a radiation portal monitor (RPM), on the other hand it 

displays the measured spectrum. In this mode it can be used as a detector, or when mounting on its 

collimator as a point source finder. With the help of the built-in GPS it assigns coordinates to the collected 

data. With the built-in web server, which you can access via WiFi, route of reconnaissance can be 

monitored on a map. Remote control is very useful if the person handling the instrument is working in a 

heavy protective suit in a contaminated area, he only needs to hold the unit, the measurement can be 

carried out remotely and safely by an expert. Thanks to the multi-level authorization system, basic 

functions can be easily learned after a short training session, at higher level it can be an appropriate tool 

for experts too.  

In addition to the search, the isotope identification capability was realised in this instrument. The 

instrument also provides information about the isotopes come up during identification. The measured data 

is stored in standard ANSI N42.34 format, so the cooperation does not cause any problems even at 

international level.  

The device comes with a 5ò colour touchscreen display that has a resolution of 800x480 and works well 

even in strong sunlight. The presentation will be about the development of the instrument and the realised 

innovations. 
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Egy r§kos sejt kialakul§s§hoz tºbb mut§ci· sz¿ks®ges. Mivel egy-egy mut§ci· kialakul§s§nak kicsi a 

val·sz²nŤs®ge, ez®rt l®nyeges, hogy az elsŖ mut§ci·kat megszerzŖ sejtek mennyire szaporodnak el a 

szºvetben, ®s mennyire nºvelik a r§k kialakul§s§nak val·sz²nŤs®g®t. Ezt a mut§ci·terjed®si folyamatot 

prom·ci·nak nevezz¿k. Sz§mos epidemiol·giai elemz®s szerint a radonle§nyelemek elsŖsorban a 

prom·ci·ra gyakorolt hat§s r®v®n nºvelik a t¿dŖr§k kock§zat§t. Ennek egy lehets®ges magyar§zata, hogy 

a sug§rterhel®s miatt tºbb sejt pusztul el, ®s ez§ltal a mut§ns sejtek gyakrabban oszt·dhatnak. A 

sejtpusztul§s miatt megnºvekedhet a progenitor sejtek sz§ma ®s megvastagodhat a h§mszºvet, vagyis 

hiperpl§zia alakulhat ki. C®lunk, hogy megvizsg§ljuk, hogy az epidemiol·giai elemz®sekben l§that· 

prom·ci· radonkoncentr§ci·-f¿gg®se magyar§zhat·-e baz§lis sejtes hiperpl§zi§val. Ennek ®rdek®ben 

ºsszehasonl²tottuk a numerikusan meghat§rozott oszt·d§si gyakoris§g radonkoncentr§ci·-f¿gg®s®t a 

prom·ci· radonkoncentr§ci·-f¿gg®s®vel. Felt®telezt¿k, hogy a sejtoszt·d§si gyakoris§g ar§nyos a 

prom·ci·t jellemzŖ terjed®si r§t§val, amit epidemiol·giai adatok matematikai anal²zis®vel becs¿ltek meg. 

Ezt felhaszn§lva a vizsg§lt mennyis®gek (oszt·d§si gyakoris§g ®s terjed®si r§ta) radonkoncentr§ci·-

f¿gg®se fel²rhat· ugyanazzal a f¿ggv®nnyel. Az oszt·d§si gyakoris§g becsl®s®hez numerikus 

szimul§ci·kat v®gezt¿nk a megl®vŖ mikrodozimetriai modellel. Az irodalomban nem egy®rtelmŤ a 

hºrgŖkben l®vŖ baz§lis sejtek oszt·d§si gyakoris§ga, sem a ny§kvastags§g, ez®rt k¿lºnbºzŖ ®rt®kekkel 

v®gezt¿nk szimul§ci·kat. Az elŖad§sban bemutatjuk az §ltalunk el®rt numerikus eredm®nyeket, amelyek 

alapj§n azt tapasztaltuk, hogy van olyan ®sszerŤ param®ter-be§ll²t§s, ahol a k¿lºnbºzŖ m®rt®kŤ 

hiperpl§zi§kb·l eredŖ oszt·d§si gyakoris§g radonkoncentr§ci·-f¿gg®s®re hasonl· gºrb®t kaptunk, mint a 

prom·ci· radonkoncentr§ci·-f¿gg®se. 
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Several mutations are required for development of a cancer cell. The development of a mutation has low 

probability. So it is important, how much the first mutated cells proliferate in the tissue and how much 

they increase the probability of cancer development. This mutation expansion process is called promotion. 

According to several of epidemiology analyses the radon progeny increase the risk of lung cancer 

primarily by effect of promotion. A possible explanation for this is that more cells are killed by exposure, 

thus the mutated cells can divide more frequent. Because of the increased cell death, the number of 

progenitor cells can increase and the thickness of epithelium as well, so hyperplasia can occur. The 

objective of the present study is to investigate that basal cell hyperplasia can explain the radon 

concentration dependence of promotion from epidemiology studies. For this purpose, the numerical 

determined radon concentration dependence on division rate was compared with the radon concentration 

dependence of promotion. It was supposed that cell division rate is proportional to the promotion 

characterizing expansion rate, which was estimated based on numerical analysis of epidemiological data. 

So, the radon concentration dependence of the examined quantities (division rate and expansion rate) can 

be described by the same function. Numerical simulations were made with the existing microdosimetry 

model to estimate the division rate. The division rate of bronchial basal cells and the mucus thickness are 

not clear in the literature, therefore numerical simulations were made with different values. The numerical 

results are presented, on the basis of which have found, that there is a reasonable parameter setting, where 

the radon concentration dependence of the division rate, resulting from different measure of hyperplasia, is 

similar to the radon concentration dependence of the promotion. 
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A Semmelweis Egyetemen 2017-2018 ®vek folyam§n jelentŖs orvosi izot·p alkalmaz§si ®s ezzel 

p§rhuzamosan sug§rv®delmi fejlŖd®sek tºrt®ntek. A Nukle§ris Medicina Kºzpont elkezdte ¿zemeltetni a 

PET-CT kºzpontj§t, tov§bb§ szoros egy¿ttmŤkºd®sben megkezdte az Onkol·giai Kºzponttal ®s a 

Radiologiai Klinik§val az orsz§gban elŖszºr az Y-90-el tºrt®nŖ radioemboliz§ci·s ter§pia bevezet®s®t.  

Az Y-90-el v®gzett radioemboliz§ci· egy k¿lfºldºn kºzel 10 ®ve v®gzett ter§pi§s elj§r§s, amely haz§nkban 

csak a 2018-as ®v folyam§n lett el®rhetŖ. Ezen munk§k megkezd®s®t komoly felk®sz¿l®s ®s kipr·b§l§sok 

elŖzt®k meg (elsŖsorban a transzl§ci·s kutat§s ter¿leteken). A PET-CT beruh§z§ssal siker¿lt beszerezni 

egy TLD rendszert, amelynek hiteles²t®se ut§n relev§ns inform§ci·khoz jutottunk a tervez®sekhez. A 

ter§pia elv®gz®se szoros egy¿ttmŤkºd®s ig®nyel tºbb szakter¿let r®sz®rŖl. Sug§rv®delmi feladatok nem 

csak a meleg laborat·riumi ter¿letre, hanem az intervenci·s mŤtŖ ter¿let®re is kiterjednek. 

A jºvŖben tºbb olyan orvosi alkalmaz§s is v§rhat·, amely m§s sug§rv®delmi szeml®letet kºvetel majd 

meg az alkalmaz·t·l. A sug§rv®delmi fel¿gyelet akt²van be kell, hogy ®p¿ljºn a napi beteg ell§t§sba ®s 

folyamatos jelenl®t®vel kell t§mogatnia az alkalmaz·kat. 
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At the Semmelweis University during the 2017-2018 years, medical isotope application and radiation 

protection developments significant were carried out. The Center for Nuclear Medicine has started the 

PET-CT center, and began the close cooperation with the Oncology Center and the Radiology Clinic 

introduction of a first radioembolization liver therapy with Y-90 in the country. The liver 

radioembolization with Y-90 has been a therapeutic procedure for nearly 10 years abroad, but available in 

Hungary in only 2018. The preparation of these works was preceded by serious preparations and 

experiments (mainly in the fields of translational research). With the investment in PET-CT we obtain a 

TLD system, which we obtained relevant information for the radiation protection planning. The therapy 

requires its need close co-operation from several disciplines. Radiation protection cover not only the 

isotope laboratory area, but also the area of the intervention surgery room. 

In the future, there are several medical applications that will require a different radiation protection 

approach from the user. 

Radiation protection supervision should be actively built into the day-to-day care of the patient and should 

be supported by ongoing presence. 
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BESZĆMOLč AZ ĆTV£TELI £S ĆLLAPOTVIZSGĆLATOK,  
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1
Nemzeti N®peg®szs®g¿gyi Kºzpont, Sug§rbiol·giai ®s Sug§reg®szs®g¿gyi FŖoszt§ly 

2
Debreceni Egyetem Ken®zy Gyula Egyetemi K·rh§z, 

Kºzponti Radiol·giai Diagnosztika 

 

A 21/2018 (VII.9.) EMMI rendelet (11. Ä), valamint a 487/2015 (XII.30.) Korm. rendelet (8. mell®klet, 

Munkahelyi Sug§rv®delmi Szab§lyzat) sz¿ks®gess® tett®k egy olyan ¼tmutat· ºssze§ll²t§s§t, mellyel az 

§tv®teli, az §llapot- ®s az §lland·s§gi vizsg§latokat v®gzŖ szakemberek munk§j§t egyr®szrŖl t§mogatni, 

m§sr®szrŖl egys®ges²teni lehet. 

Az ¼tmutat· a bevezetŖt kºvetŖen a diagnosztikai k®palkot· rºntgenberendez®sek vizsg§latait foglalja 

ºssze ®s k®t fŖ fejezetben taglalja a helyi szem®lyzet §ltal v®gzendŖ §lland·s§gi vizsg§latokat, valamint az 

orvosi fizikusok §ltal v®gzendŖ §tv®teli, valamint §llapotvizsg§latokat. Ezeken bel¿l a k¿lºnbºzŖ 

modalit§sokn§l tiszt§zza az egyes vizsg§latok c®lj§t, illetve azok mik®ntjeit, gyakorlati ®s ®letszerŤ 

tan§csokkal kieg®sz²tve azt. Az eredm®nyek ki®rt®kel®shez ®s a helyesb²tŖ int®zked®sek meghozatal§hoz 

is t§mpontokat ad. 

A megjelen®s alatt §ll· ¼tmutat· c®lja, hogy elŖseg²tse a gy·gy§szatban alkalmazott k®palkot· 

rºntgenberendez®sek biztons§gos ®s hat®konyabb alkalmaz§s§t. 

Az ¼tmutat· az OAH t§mogat§s§val, Ăaz atomenergia biztons§gos alkalmaz§s§nak hat·s§gi ellenŖrz®s®t 

szolg§l· mŤszaki megalapoz· tev®kenys®g (ABA MMT)ò p§ly§zat keret®n bel¿l val·sult meg. 
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National Public Health Centre, 

Department of Radiobiology and Radiohygiene 
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 University of Debrecen Ken®zy Gyula University Hospital, 

Department of Diagnostic Radiology 

 

The Decree of the Minister of Human Capacities 21/2018 (VII.9.) (11. Ä), and the Govt. Decree 487/2015 

(XII.30.) (8. appendix, Local Radiation Protection Rules) necessitated the compilation of a guide which 

could be used to unify and support the work of professionals carrying out constancy, status and acceptance 

tests. 

The guide, following the introduction, summarises the test methods of diagnostic imaging modalities in 

two main chapters, one dedicated to the constancy tests to be carried out by local staff, while the other 

describe acceptance and status tests to be done by medical physicists. These encompass the clarification 

for the aim of the tests, while describing their how-to, adding practical and sensible advices on their 

performance. It gives further basis for the evaluation of the test results and to implement corrective 

actions. 

The guide being issued has the goal to accomplish the safer and more effective use of diagnostic X-ray 

modalities used for imaging. 

The development of the guideline was supported by the Hungarian Atomic Energy Authorityôs Technical 

Support Activity for the Regulatory Surveillance of the Safe Use of Atomic Energy. 
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A R¥NTGEN ĆTV£TELI £S ĆLLAPOTVIZSGĆLATOK MĐLTJA £S J¥VŕJE 

 

Porubszky Tam§s 

 

NNK Sug§rbiol·giai ®s Sug§reg®szs®g¿gyi FŖoszt§ly, Budapest 

 

Mint ismeretes, a lakoss§g mesters®ges eredetŤ sug§rterhel®s®nek kºzel 90 %-a az orvosi 

rºntgendiagnosztik§b·l sz§rmazik. E sug§rterhel®s optim§l§s§nak (nem el®gs®ges, de) sz¿ks®ges felt®tele 

a j· rºntgeng®p, amit viszont csak megfelelŖ technikai minŖs®gbiztos²t§ssal lehet el®rni. ï A diagnosztikai 

rºntgenberendez®sek hazai §tv®teli vizsg§latainak elŖk®sz²t®se 2001-ben, majd kezdetben (2002-2003-

ban) v®gz®se is egyszem®lyes feladat volt. Az·ta m§r mintegy 1700 §tv®teli vizsg§lat tºrt®nt. Ma az NNK 

SSFO keret®ben ezt a feladatot egy 5-6 fŖs team l§tja el, b§r a munkat§rsaknak m§s feladataik is vannak. 

Ez a team m§r fel van szerelve vizsg§l·eszkºzºkkel ¼gy, hogy ak§r tºbb m®rŖcsoportra oszolva, 

p§rhuzamosan is tudjanak m®r®seket v®gezni. Az ut·bbi ®vek folyam§n ï nagyr®szt a team tagjainak 

munk§jak®nt ï elk®sz¿lt az MSZ 824:2017 rºntgenszabv§ny, ĂMammogr§fi§s sug§r-eg®szs®g¿gyi 

minŖs®g¿gyi k®zikºnyvò, §llapotvizsg§lati protokollok, a legut·bbi h·napokban egy ĂĆllapot- ®s 

§lland·s§gvizsg§lati ¼tmutat·ò, tov§bb§ ï magyar kezdem®nyez®sre ï jelenleg van elind²tva a rºntgen 

§tv®teli vizsg§latok nemzetkºzi szabv§ny§nak meg¼j²t§sa is. ï Mindezek j· alapot k®peznek arra, hogy a 

rºntgenberendez®sek minŖs®gellenŖrz®s®t kiterjessz¿k ®venk®nti §llapotvizsg§latokra is, amit ï EU 

direkt²va alapj§n ï a 21/2018-as EMMI rendelet kºtelezŖen elŖ is ²r. Ennek megval·s²t§s§hoz sz¿ks®g 

lenne egy kb. 20 fŖs orvosi fizikus csapatra, tov§bbi vizsg§l·eszkºzºkre, g®pkocsikra, szervezeti 

felt®telekre, valamint egy hosszabb §tmeneti idŖszakra, hiszen az ¼j munkat§rsak toborz§sa ®s betanul§sa 

egy tºbb (legal§bb 3) ®ves folyamatot jelent. Sajnos azonban a rendelet nem gondoskodott sem a szem®lyi 

®s anyagi felt®telek, sem az §tmeneti idŖszak biztos²t§s§r·l, pedig ezek n®lk¿l a feladat v®grehajthatatlan. 

 

 

 

PAST AND FUTURE OF ACCEPTANCE AND STATUS TESTING OF DIAGNOSTI C 

RADIOLOGY EQUIPMENT  

 

Tam§s Porubszky 

 

National Public Health Centre, Department of Radiobiology and Radiohygiene, Budapest 

 

As is known almost 90 per cent of man-made ionizing radiation burden of the population is originating 

from diagnostic radiology. A ï not sufficient but ï necessary condition of optimization of this radiation 

exposure is the good X-ray machine, which can be assured by the appropriate technical quality assurance 

only. 

Preparation of acceptance testing of diagnostic radiology equipment in Hungary in 2001, moreover, its 

implementation in the initial period 2002-2003 was a one-man task. Since then about 1700 acceptance 

tests were performed. Nowadays for this task there is a team of 5-6 members within NPHC DRR, although 

they have other tasks, too. This team is provided with testing equipment enough even for performing tests 

simultaneously in several groups. During the last years ï mainly by efforts of team members ï a new 

diagnostic radiology RP standard (MSZ 824:2017), a ñMammography Radiohygiene Quality Manualò, 

status test protocols, and ï in the last months ï a ñStatus and constancy testing manualò were written. 

Moreover, elaboration of a new international acceptance testing standard ï based on a Hungarian proposal 

ï is now under organization. 

All these form a solid basis for extending technical quality assurance of diagnostic radiology equipment to 

annual status testing. It is required ï based on EU directive ï even by 21/2018 EMMI decree. Its realizing 

would need an about 20 member medical physicists team, further testing devices, cars, organizational 

measures, moreover, a longer transition period as recruiting and training of new colleagues needs a longer 

(at least 3 years long) transition period.  

However, unfortunately, these are not assured by the decree although without them implementing of the 

task is impossible. 
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A HAZAI ORVOSI CIKLO TRONOK SUGĆRV£DELM£NEK ĆTTEKINT£SE 

 

Sarkadi Margit, Vincze Ćrp§d 

 

Orsz§gos Atomenergia Hivatal, Budapest 

 

Az onkol·giai, a kardiol·giai ®s a neurol·giai diagnosztik§ban a legkorszerŤbb hibrid k®palkot· 

m·dszerek kºz® tartoz· PET-CT vizsg§latok sz§m§ra a jelzŖ pozitron boml· radioizot·pokat jelenleg 

h§rom hazai ciklotronban §ll²tj§k elŖ. A hazai PET-CT Kºzpontok sz§m§nak nºveked®se miatt a PET 

radioizot·pok elŖ§ll²t§s§ra vonatkoz· ig®ny egyre nagyobb. A negyedik hazai ciklotron l®tes²t®s®nek 

enged®lyez®se az Orsz§gos Atomenergia Hivatalban jelenleg folyamatban van. 

Az elŖad§s §ttekinti a magyarorsz§gi orvosi ciklotronok sug§rv®delmi kialak²t§s§t, az ¿zemeltet®s 

sug§rv®delmi felt®teleit, kºrnyezeti kihat§sait. Foglalkozunk a l®tes²t®s enged®lyez®s®nek sug§rv®delmi 

szempontjaival, valamint az OAH sug§rv®delmi ellenŖrz®seinek m®r®si ®s egy®b tapasztalataival.  

ElŖad§sunkban bemutatjuk a PET radioizot·pok elŖ§ll²t§s§nak folyamat§t, az orvosi ciklotronnal 

elŖ§ll²that· radionuklidokat. Rºviden kitekint¿nk a PET izot·pgener§torok kºzeljºvŖben v§rhat· 

alkalmaz§s§nak sug§rv®delmi ®s enged®lyez®si felt®teleire.  

 

 

 

OVERVIEW OF THE RADI ATION PROTECTION  

 OF CYCLOTRONES USED FOR MEDICAL ISOTOPE PRODUCTION 

 

Margit Sarkadi, Ćrp§d Vincze  

 

Hungarian Atomic Energy Authority 

 

Currently there are three cyclotron facilities applied primarily for the production of positron emitting 

radionuclides used for PET-CT diagnosis in oncology, cardiology and neurology. As there are new PET-CT 

centers being established in the future, the demand for PET radioisotopes is increasing. The license 

application of the fourth of such a centre has been already submitted to the Hungarian Atomic Energy 

Authority and is currently being evaluated. 

The presentation will overview the radiation protection requirements of the design and the normal 

operation as well as the potential environmental impacts of this type of facilities. The radiation protection 

aspects of the construction licence application evaluation will be introduced together with the experience 

gained during inspections of such centers. The isotope production process and the range of possible 

isotopes producible will also be introduced. We briefly address the potential use of PET isotope generators 

in the near future with special focus on the radiation protection license requirements. 
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 Semmelweis Egyetem, 

2.Marhot Ferenc oktat· k·rh§z ®s rendelŖ int®zet 

3.B®k®s Megyei kºzponti k·rh§z 

 

A Semmelweis Egyetemen 2017-tŖl jelentŖs szakmai fejlŖd®s vette kezdet®t. Tºbbfajta izot·p 

alkalmaz§s§ra ny²lt lehetŖs®g¿nk ®s ennek kºszºnhetŖen a sug§rv®delmi fejlŖd®s sem maradt el.  

A Nukle§ris Medicina Kºzpont elkezdte ¿zemeltetni a PET-CT kºzpontj§t. A PET-CT beruh§z§ssal 

siker¿lt beszerezni egy TLD rendszert, amelynek hiteles²t®se ut§n relev§ns inform§ci·khoz jutottunk a 

tervez®sekhez. 

Jelenleg is folyamatosan gyŤjtj¿k a dozimetriai adatokat ®s ezek alapj§n tervezz¿k a v®delem kialak²t§s§t 

®s a d·zismegszor²t§si szinteket. 

A m®rt ®rt®kek felhaszn§l§sa az oktat§sban jelentŖsen nºvelte a biztons§gkult¼r§t. Az eredm®nyek alapj§n 

m·dos²tottuk a d·zis megszor²t§si ®rt®keket a Nukle§ris Medicina Kºzpont enged®ly®ben. 

Tov§bbi felm®r®seket v®gz¿nk az intervenci·s radiol·gia ter¿let®n is. 

A szem®lyi dozim®ter haszn§lat§ra egyre nagyobb a felhaszn§l·i ig®ny. 
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2
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Since 2017, Semmelweis University has begun significant professional development. We have had the 

opportunity to use several isotopes which disappear, the development of radiation protection services. The 

Nuclear Medicine Center has started the center of PET-CT. 

With the investment in PET-CT we managed to obtain a TLD system, which we obtained relevant 

information for the planning. The dosimetric data are continuously collected and based on these data, we 

plan radiation protection and dose rate levels. The use of measured values in education has significantly 

increased the safety culture. Based on the data, we adjusted the dose constraints in the permission of the 

Nuclear Medicine Center. We also conduct further surveys in the field of interventional radiology. There 

is a growing request for the use of personal dosimeters 
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FOTONEKVIVALENS EGYE N£RT£KDčZIS 

 

Botos Ren§ta
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1
Budapest FŖv§ros Korm§nyhivatala, Metrol·giai ®s MŤszaki Fel¿gyeleti FŖoszt§ly, Sug§rfizikai ®s 

K®miai M®r®sek Oszt§ly 

 

A sug§rv®delmi gyakorlatban a fizikai elnyelt d·zisb·l k¿lºnbºzŖ (§ltal§ban energiaf¿ggŖ) 

s¼lyt®nyezŖkkel tºrt®nŖ szorz§s seg²ts®g®vel sz§m²thatunk d·zis®rt®keket. Gamma sug§rz§s eset®n a jogi 

szab§lyoz§sban az ICRU aj§nl§s§nak megfelelŖen a kºrnyezeti egyen®rt®kd·zist (H*(10)) alkalmazz§k. A 

nyolcvanas ®vekben, N®metorsz§gban kidolgoz§sra, majd alkalmaz§sra ker¿lt az ¼gynevezett 

fotonekvivalens egyen®rt®kd·zis. Az elŖad§s sor§n bemutat§sra ker¿l ezen mennyis®g, illetve 

ºsszehasonl²t§sra ker¿l a kºrnyezeti egyen®rt®kd·zissal. A nyolcvan-kilencvenes ®vekben, (fŖk®nt) n®met 

nyelvter¿leten gy§rtott sug§rv®delmi m®rŖmŤszerek eset®ben felmer¿l a k®rd®s, hogy milyen 

egyen®rt®kd·zis mennyis®gben m®rnek, illetve, hogy ezen mŤszerek elfogadhat·ak-e a sug§rv®delmi 

gyakorlatban.  

 

 

 

PHOTON-EQUIVALENT DOSE  
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1
Goverment Office of the Capital City Budapest, Metrological and Technical Supervisory Department, 

Section of Radiation Physics and Chemistry  

 

In radiation protection practice, dose values can be calculated by multiplying the physical absorbed dose 

by different weight factors (usually energy dependent). In the case of gamma radiation, the ambient 

environmental dose (H * (10)) is used in the legislation as recommended by ICRU. In the 1980s, a so-

called photon-equivalent dose was developed and applied in Germany. This quantity is presented during 

the lecture and is compared to the environmental equivalent dose. In the eighties and nineties, (mainly) 

German-made radiation protection measuring instruments raises the question of the equivalence of dose 

measurements and the acceptance of these instruments in radiation protection practice.  
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A DOZIMETRIAI M£R£SEKKEL KAPCSOLATOS FON TOSABB NEMZETK¥ZI 

SZERVEZETEK £S PUBLIKĆCIčK  

 

Csete Istv§n
1
 

1
Nyugdijas IAEA alkalmazott 

 

¶ Az elŖad§s rºviden ismerteti a vonatkoz· nemzetkºzi szabv§nyokat, ®s egy®b kiadv§nyokat, 

¶ a fontosabb nemzetkºzi szakmai szervezeteket: BIPM, CCRI, ICRU, ICRP, IAEA, ISO, IEC, 
AAPM, EURADOS, 

¶ a m®rŖeszkºzºk vizsg§lat§hoz sz¿ks®ges sug§rz§si terek kºvetelm®nyeit,  

¶ a m®rŖeszkºzºkre ®s vizsg§lati m·dszerekre vonatkoz· aj§nl§sokat, 

¶ a m®r®si bizonytalans§g meghat§roz§s§ra vonatkoz· ¼tmutat·kat, 

¶ a kalibr§l§ssal ®s vizsg§lattal foglalkoz· szervezetek minŖs®gbiztos²t§si aj§nl§sokat.  

 

  

 

WHICH PUBLICATION TO  USE AND WHEN IN THE DOSIMETRY MEASUREMEN TS 

 

Istvan Csete
1
 

1
 Former IAEA employee  

 

The presentation gives an overview about the:  

¶ Main type and status of International Standards and other relevant publications related to the 

dosimetry measurements  

¶ Relevant international organizations: BIPM, 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 calibration uncertainties and their estimations  

¶ Requirements for quality management system 
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A MOLDĆV NEMZETI RADIOAKTĉV HULLAD£KTĆROLč BIZTONSĆGN¥VEL£S£HEZ 

KAPCSOLčDč ELŕZETES SUGĆRV£DELMI ELEMZ£S 

 

Baksay Attila 

Sug§rv®delmi szak®rtŖ 

 

Mold§via egyetlen radioakt²v hullad®k elhelyezŖ l®tes²tm®nye 1961 ®s 1995 kºzºtt ¿zemelt. A telephelyen 

h§rom k¿lºnbºzŖ felsz²n kºzeli radioakt²v hullad®kok v®gleges elhelyez®s®re sz§nt t§rol·t®r ®s kettŖ 

felsz²ni §tmeneti t§rol· ®p¿lt. A Radon t²pus¼ t§rol·ban elhaszn§lt z§rt sug§rforr§sok, szennyezett talaj ®s 

vegyes ºsszet®telŤ szil§rd hullad®k ker¿lt elhelyez®sre.  

A Nemzetkºzi Atomenergia ¦gynºks®g tºbb szak®rtŖi k¿ldet®st finansz²rozott, melyek c®lja az volt, hogy 

felder²ts®k, milyen §llapotban van a hullad®kt§rol·. A misszi·k jelent®sei egybehangz·an a t§rol· 

biztons§g§nak nºvel®s®t ®s a ter¿let rekultiv§ci·j§t szorgalmazt§k.  

A feladat v®grehajt§s§nak elsŖ l®p®se egy megval·s²that·s§gi tanulm§ny elk®sz²tse volt, melyet a TS 

Enercon Kft. v®gzett el 2015-ben. A megval·s²that· tanulm§ny r®sz®t k®pezte egy elŖzetes biztons§gi 

®rt®kel®s, melynek a sug§rv®delmi aspektusait k²v§nja bemutatni az elŖad§s. 

A feladat elv®gz®se sor§n mind az ¿zemeltetŖi, mind a lakoss§gi d·zisok elŖzetes ®rt®kel®s®t el kellett 

v®gezni, ehhez szennyez®s terjed®si modellek ºssze§ll²t§s§ra, a k¿lsŖ sug§rterhel®s becsl®s®re volt 

sz¿ks®g.  

A koncepcion§lis ®s adatokban rejlŖ bizonytalans§gokat sztochasztikus m·dszerek alkalmaz§sa tette 

kezelhetŖv®. P®ld§ul a diszkr®t aktivit§s ®rt®kek helyett a val·sz²nŤs®gi v§ltoz·k alkalmaz§sa seg²t 

m®rhetŖv® tenni a hullad®klelt§rban v§rhat· bizonytalans§got ®s ezek hat§s§t. 

 

 

 

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. There 

are three different subsurface structures and various above ground buildings at the site. Disused sealed 

sources, contaminated soil and solid waste in various forms were disposed in the Radon type facility. 

International Atomic Energy Agency financed multiple expert missions to the site in order to clarify the 

conditions in the facility. The missions concluded consistently that the site needs a safety upgrade and the 

area has to be remediated. 

First step of the safety upgrade in 2015 was the preparation of a feasibility study, that was conducted by 

TS Enercon Ltd. One of the annexes of the 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 migration 

and gamma irradiation had to be built up.  

Uncertainties from conceptual design and from data were dealt with applying stochastic approach. For 

example instead of using discrete activity values for the isotopes, probabilistic distributions were taken 

into account. This approach made the uncertainties and their affects to be more measurable. 
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