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SOCIETATEA ROMANIIDERADI OPROTECHI)E ( SRRP

LA ANIVERSAREA A 30 DE ANI
Maria SAHAGIA, C. MILU
SRRp 6ffice@srrp.ro)

é¢ Un f dsold@rspestetimp, intreun cutremur®o pandemi e é

In acest an aniversar Maria Sahagia a scris un artiaod, sa publicatin Curierul deF i z m « 87 uol

r e v ifoarte d r aRydfesorului nostru, Mircea Oncescuarticol c ar e a fost, d e assteeume n €
Soci et LJHww.srpBRRp na d eublicuud Untastfel de articol, curara’hi firesc, a atins mai ales
aspecteldl i i ndlda €Lt ¢ ®oadire. [Mh ¢ e @ |,tndvom referila amintiri dragi,lacolegimi n u pe@atdi

am intalnitH la locuri de neuitat pe care-éem vizitat,cap ar t i lama@ @& in fHepe taterISRRpéa organizat in
t o "Hi aceHti 30 de ani

Inprimulrand, ac e asetme mor are este un pri Hej o #emmmw SRROAHI o r
partilaapdniHhad ter e nidiisunta azi @intre noi: Dr. Gheorghe Dibg( R dfabor at or Kkt
Bihor), Dr.N. T. Racoveanu (IISBB 'Hi -Gerid&), DrSabi n Ci ur dtr eanhk ainSR &L+
Prof. Dr. Mircea Oncescu (+2005) din IFINH, DI. Traian Mauna d&a AR E N Hrecent,mRraf. Dr. Constantin
Cosma (+2016) dia UBB din ClupNapoca, FizDanGheorghe (DSB u ¢ u r, [r’Hazslg Toro (+2020) dia CISP
Ti mi Har.®an&aleriu, Dr. Enric Leon Grigorescu (+2028Dr.Ni col ae Mocanu ( +2®20)
IFIN-HH.

Oistoriep | idafLr u mu'hsageiteri.

30 mai 1990 intrun entuzi asm hadddiiommll incget ie egate td&Hsupravegherea

radi oactp rva tt e&cHHii e iproversad div lo dbpaitneaen aduatina mf i t eat r ul I nstif
Stnttat eBPub{INSBRIi de asttzi I' }ui Onsesch,s fpuoembazeteSRRp. &eindai

activi i n i "Hauafdsto Prof. Mircea Oncescu, Dr. Constantin Mifiz. Petricak a n diirDu. lon Chiosik. Se

ar gume netesitatedtn f | uneiBlorcii iet £ "Hi i N a "Hi o, dex |L @Dt #eO nRcaedsi coup. r oQ i et
opiniile sale a Heum au fost prezentatein articolul pe care -& scrisin anul 2000,Tn Curierul deFi zi c t
flnterdisciplinar i t at ea ré@adPopootuptwiéik ini Siale pentru real
faSt de atplieu meabkiilarainiume acel ea car e Jpaout rperuondiutc es peef
diferite discipline:fizica, biologia, chimia, matematica precum Ki di n KtiinSelle i
primele “"nto®©lniri-aaletaeeszotr cpeprabtupktrisle | or
cadr ul ablbaibkonruaittoar el oriinplosi s BNEA|l abraat wi ui de actiyv
e X p prefésionaé 0. Pet r i citt ek'lgtoiettrdebtatut alS RR p |l a el aborarea cti

esen’Hi al t, Soci et antree g ilesgl capasszenjtaup d id iCcdtt meldion arti col
saina c e h a iddl CurierululuideF i zi c t

OAsupraor i gi ni i Oi é.nfdni ntiokartie cSeRRep menSi onate au act.i
ingineri, militari, arhitetttlisgupbdr 81l algi dedi caSi radi oprotecSi ei
SRRp. |l deea de asociere profesiormalrte,al d gpeadmdinncita red LS
Ki-a s"ncununat cu Interhadsiom®adree a echtla®R@id &®iSd iel or (1 RPIA) ,
Romain 1966.Cadelegataa c e | congres, am propus o asociere prof
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di r £ a caerguatmaitérziu. Ldh enceputul asului 199 24 membr i fondatori
(C antin Milu, Petrict kantazal ,eglion 2QH i2as iplrk)n &wen't
19 februarie 1991 a Judecttori ei S e c t .oDela 15uuinie 11992 Bstec u r
asoclalaRRAé O .

ne d i din'B@mai 1990 afost nt r @anweptHt de primal die seria de trei cutremure, produse in acea zi
n Romanida adancimeale 89 km, cu amplitudinea de 6,9 gradesparaRichter.To "plia r t i c-ausEemattaui
fost olplkidastliascdalabd ¢ poddnoarea i t usa PEvenith astfelld d | sa platutincheiain mod
favorabil, cu aprobared n f i iSro"Elk reit it "Hi i Rom®©ne d e foRtaldsipamulrGorisibucdéli e
Conducereaal SRRp: Profesorul Mircea Oncescu a faksinf u n déRir e 'H ¢ Ori Qoristantin Miluki Dr. lon
Chiosik.-Vi c e p r @éiBlePetridnk’di n d Secretar.

n perioadal990i 1993a avut loc consolidardater natstructuriiS o ¢ i &itefififtac | a oMiectivelor
sale inclusivinceea ce priveHte caracterel emari figublicefadnsepu n a |
practicin anul 1993Hele seo r g a n cuzseceedila s t. Ih perioadal 99371 2009 acestea-aud e s f £ 'Hur a't
parte” mp r euart £Hi de instruie a personalului de specialitate din Laboratoardigiete®aR a d i al6Hizante o r

dinr e 'HMmisteruluiS L n L. Gt &#Hi @r t ur i | o refuldeabusceabdbaragorukildia ISFBu c ur e Ht
sauo b "Hia p w to kdé orgahizare dipartea conduceriiMinisteruluiSt n L' Hit "Hai e Comi t et ul u
Situa'H i -auergddicagha n THE gessrdarmp| oar e, cu | ar gt iparHiiiciHiar
cu duratade 5 zile,insumanda ¢ t i deiinsttuitdia personalului, cu Sesitti i i ndHi & i $ RARwpn LEHle | a

generale, dar beneficiintl dema n i f sosidlel gaiie au consolidat prieteitlec ol abor ar ea dn ntr
domeni u din 7~ ntmree aHjcaimaelele .d i |84 1 ie n id eliCaCosma mateRalele prezentate
au fost realizate 'Hi d i @, iariinbultiniii zeze api &lsuntieditdtegsubforidat! iop £ rpie
( A5 d&Hmou, A4) de activitatease edmcéHiparat iaz toc'Hip ©md ut de
Mocanu.

IlnacehahmalCurierul ui de Fmen Hilooimeptr, Marin 8dhagid @ publicat un
articol intitulat A Cr bdi i t at ea mbsurbtribordi de c aéaddS oacdidethiravtietaat B
RadioprotecSie (SRRpp,ropufsii mPatnt renBhda®, owii ective
activitate in domeniilsaled e i nt er es ,s apbrielcilatJeiili o @ noert eau prgpGsnamuall tee €S

de acSiune, printre care: a) Realizarea Ki di s emi
mtsur at e; b) Organi zarea unor C 0 mpsau rkirrii ;n daj)uncRawamoeer, e
metode de misurarea activittSilor foarte mici (" n f

DINTRE INTRUNIRILE DE NEUITAT:
Octombrie 1993.PrimaC o n f esraid B $HE taHBuLri ktig, la Hotelul Sindicatelorin organizaredSP

Bi hor ‘'Hi col ab ®wupptreag rcaumudlr .s tDriincctk . p r offuneoasasot naa il neareem v
bucurat de igcinat e r nraaertiber.Ne amintim” n f | £ cutcara vodbea Doctorul Dihaespre problemele
speciale deadioproe c ‘tHi @ i ndustria mineritului de wuranium, dir

Anul 1994. Co n f ea avu dala Cercul Militar B u ¢ u ri® diganizarea DS u ¢ u rhiecid apiortul
deosebital Dr. I. Chiosik. Cu acea ocazie atapu tprirftdic ar t e Rhdbagivitageanfia t uin Rdmania ,
foarteu t iH1n prezent.

Anul 1995. Co n f earfosto 'Ha a nde B3Pul tocal la Hotelul Traian dinB t i Hereulane Atmosferaera
deos,shiatHa uispeadidf + s fifost” nk b staparhagimd e acum. faptei vivoidbeatd
bucur at ctmabt ©@&Hbrei Alfesp u b | cadealt Ra di o a catritviifihiRomaam

Anul 1996. Co n f e sa "iHUH& Piatra N e a,niriHorganizarea DSAN e a.mAHost p u b | iba atHw r «
fiConcepteldR a d i o0 p r ,catit@ Miticéaddinaiscu, dndreptarconcis’H extrem de util tuturor celor ce sen i "Hi a :
n domeniu. Tofin anul 1996, cu ocazia Centenarului Descoperra d i o0 a c(HenrivBedqderel, 1896), SRRp a
organizat urre u ‘Biingozionla Institutul deCercetaredil Ingineria Mediului (ICIM)- B u ¢ u fingpildzent ANPM.

Anul 1997.Co n f esrad B ‘Hé HakCercubMilitar din Sibiu,in organizarea DSP Sibill Alba. Ce ocazie
mi n u,rvedentfrumosub r,anlg | ierfte r v eap ¢ e g tHhentru & fiCapitalaCu | t & u a b pzece ant
mai tarziu, in 2007!

Anul 1998. C o n f esraildaotel® £ i TlueH nHowlul T u 'H nirarda e X ¢ e brganitate a DSP Harghita.
Ca parte a programulubsial, sa organizat os i Zzim Muhicipiul Miercurea Ciucavandca obiective Laboratoarele
DSP’H Muzeul Secuiesal Ciucului din Castelul Miko, iafn ultima zi s-a vizitat LaculSfantaAna’iior e 'He dei n "H
vOnkttoar e

Anul 1999 A fostrandd DSPC o n s t(lx.rB’Hihe r € g IbthanizezeC 0 n f ¢ la Mam&da. Vremeara
" nbturdép | adartapaerarece pentru o baien Mare AHa-amtfAnect!| zit o prin d
margineac o n "Hi wiitoareldr Ndarme Fundamentale de Seéate Ra d i o (NSB-01; 4 d opdarmaulk ur mt
prin Ordinul CNCAN nr.14/2000.
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Anul 2000. Conf ea fostiéHa g a ndez & tt &Sk Prahovajn frumoasas t a "HBinaia. éDezbateri
interesante “n continuar e da pebHirotayie del aazitdisa aGiWMBANN &'t n r
Sinaiak, b i n e 7, @asteluPe=d. e H

In anul 2001, Co n f ea avut Teala Vatra Dornei, in organizarea DSFSuceavape problematicile de
radi oprotec™Hi e al el dcenlneeide ifnacd fusgivp prd e i mai hnbudatald u d
e mo 'Hi excwseaMt n £ s GuraHumorelui,V o r ohhMeo™ d o primp'Hat o rsaeHbticovinene.

Anul 2002 C o n f esraieinttrda B L iFklieina ¢ e ergahizarea DSP Bihor.

Anul 2003. DSPMu r @H Tokes) nea oferit prilejul de aparticipala Co n f ein minuikdtas t a "Hi u r
Sovata Hotel Danubius, acolo unde Lacul Ursump r e s iprinrsalinitatéall efectelesale curative. Ecourile
materi al el npez &t atnéBiofnif ccaudfgataitstratentr-un n u mapecial dinrevistafi En e r g i
N u c | CegadrittieaAREN.

Anul 2004. Este anulin care CISPI a ddaniversat 40 de anida” nf i ,iastfditncdeC o n f esai n "H
d e s f Hritprem &cu evenimentele aniversata,Ho t e | u | Unirea Hi GhiseH),idol
Ht i i n"Hi fprce gexotlapttdeecrlegidea CIlI SPCbahwiel ( Br Di a cFznClsgcau I'Hic o
Dr. Elena Botezatu) , completat de program social bogat, incluzand viziteQatedralaMi t r o paMb & &b & |
Sfintei Paraschevllla AnsamblulIMt n £ sCteit r,ickiorie a Domnului Gheorghauca

Anul 2005 Co n f ea fosto™Hag a ndie DSPT £ m tuHmportantul aporal colegilor de la institutul local
(Dr. Dan Popescu, Dr. Lazslo Tordl Dr. Mihaela Nodiki membriin acel momentai SRRp).Au fostd e z b £t u:
subiecte |l egate de efectel e doz &L &nag (briear Non dreeshodMT) a "Hi
‘H sevi zi fineafamtprogramuluprofesional CetateaT i mi HdéramoasaCat e dOr a | otd pyecum H
minunatele parcudle pe malurilgdului Bega.

Anul 2006c o n s @ rc a MujMNapoca, Hotel Sontdl (acum Grand Hotel Napoca), drepta zadCto n f e.r i n -
Impresionante catedrale@@r t o @l BomaAneC a t g avandatl t Grupul iStatuaMatei Corvin.

Anul 2007 a fost anul de glori@l S o ¢ i ,dirt caréHsaiorganizatC o n f eR d@ gni"H#RPA Ipdntru Europa
C e n t il delE&t,avandtemaA A s pect e (fGiobaledePa lo¢d Radi eb,dgs € LBr aHHhyv
perioada24-28 septembrie 200Ta care au fosp r e z380s"Hie ¢ idia Rdmahiall din alte 27 déH r RProgram

Htiin™H fic Hi soci ad memdrmratm ’ldie @dotgtazi, dertec™iatp it ir
Anul 2008 a avutcal ocaCloef eNaHiHenal e de Radi ooprradbiad,ditiieesy Hi SF
organizare a DS a | @OHi . Const an’™Ha sayptaco# u )pe R Dretinspeeliulcéaadu un vas
avando istorie de 100 de ani, imaginlenconj (Hi L tmoealraenc ol i ca mu t bt atmdfia Hik
i nter pr e Hi l ocal i
Anul 2009 a fost ultimulin care sa mai organizat Co n f eSRRm THkomun cu instructaj MSaBL i | e

Ol t ndetlt tDERATr ge H ( Dr . ;Sidlivni anoWo ilcaarng)a parti ci par e, pr
radiologict | a zi Hi un IpMbgt abBi sidiEpeZiam o au'girtSE Grigoden d
Decapolitul, cu picturi de Gheorghe Tattaredéila ML n £ s RintrdureLemn.

Incepandcu anul 2010Conf er RRpBel ed Scupl at de cele de instr.
reHel BriElee® L @ ul e s c uUHi'Hi muclo'Hia ba I, "Hi i ) rt monwnuwi “~'Hi coertd
activitt™Hi |l e noastre, din ce “"n ce mai el evat e 'Hi r
lipsesc unele din evenimentele sociale amintite maitnaingey pr i et eni alafdldapturt e.rmaoic £t o

Anul 2010. Co n f esraiorgditizata (acum) INSP B u ¢ u rSalddé Consiliu,in colaborareu Societatea
de Medicina Munciig r aefdrtuelor Dnei Dr. Felicia Steliana Popescu.

Tn anii 2011’H 2013 in spiritul foartei bune o | a bcwor rbg a@ n IARENHIWIN (Womenin Nuclear)in
special d a t oD-neit \teronica Andrei, Co n f e rsan tHe b & Lsdlu folema unor Workshopuri dedicate
radi oprio tadral"Simpobanelor| nt e r n a@éHenergieNluec | €SAENY, la Park Hotel Ramada,

B u ¢ u rAdcsittob u mportunitate de asigurao | a rvigildilitate Co n f e rnoastide | o r

In anul 2012'Hapoiint oceéiicare au urmaheam bucurat de ospitéditeaS.C.MB Telecom Ltd. Otopeni,
care neapusladi s p oziatliea e rde 459 docurib intreagal o gi s¢ ¢ edas L Hurck dnr i |
c o n direpigtdib i | e, mu | "Hu mi tSio ¢ M diltDe. @Mdetan eCaroiandi, oare afi £ cpaosibik a c e a st
frumoast col abor ar ec.latBatee d i e iohlh & wsiiestda Hf g ppildabais a fiirnd
integralocupatt de partici panHi

Anul 2015 a fost unul aniversain care ams £ r b fprimal jubileu, 25 de @i dela infiin"&feaSRRp. Tot
atunci, cu ocazia SIEN 2018 solicitarea Doamnelor din r g a n Wikl,aifilhapritate provenind din industria
n u c |, BraCohstantin Milu, DrFelicia Steliana PopescDy. lon Chiosit 'H Dr. Maria Sahagiau fostinvita "slit
s u s Ml o t uéldiitoarela fUtilizarea tehnicilor deme d i o U o L i@ procédurile de diagnosti®terapied ; a
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fosts u s "H o tu dhdiod te tci "Hit er o dar catdii votp, pemttueleviHlie fcedn scopulp r o m o dotaniului
nostu de activitatén randultinerilor.

A sosit’Ha 'Ht e Aniverdarg@ de 30 de anipentru care sé £ ¢ ugaauriari, pembLsuimpor t an
evenimentului, dar a p £ Pandemia cu COVID19n frumoasa r a ds$ 6Hi ie drcutuit pétitéimp'Hat enaci t |
membrilor Consiliului de ConducergceastaConf eAnhmnddaa tr aar gHh miomlibhe zdndoen
condieXitentt odar t ORGHING ZEIE |

Mult succesC o n f e iiliagétteai multea n i v eale SRRp]
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SRRP1 SOCIETATE ASOCI| ALANRPA
C.MILU (office@srrp.rg,Pr e Hedi nt e SRRp

Rezumat

Lucrarea prezintt istoricul “nfiin™HLr iSRRpP’-ns amiudt alt9e9 0 pm@r
speclalbi HromoOni din domeni ul protec™i ei radiologice, pr e
dupt 1992, "n membhthta AHeocioxzHee¢iatlent erna™ onale de Prot
Introducere

Societatea Roméan de Radi oprvovvernp.itgi ee (tSRRp , asoci a™Hi e profesi
protec™H a “"mpotriva radiaH ilor 1ionizant e, O organi

Mai 1990 Hie st e membr t nde Asa Hi aHa le e d e Protec™i e Radi ol
Societt™™ | or I RPA din Europa, din anul 2000. La 1 i

IRPA (Wwww.irpa.netle st e vocea iIinternaH onalt a pref asipagiofeasi
protec™H a radiologict, reuni "Hi prin societt™ I e na't
IRPA se poate face numai pririr s oci et at e 'Hi numa i O Ssingurdmissotci i
fiecare "™Hart. | RPA promoveazt dezvoltarea competen’
practici, “"ncuraj ©nd cel e mai "nalte standarde al

indivizilor 'Hi societt™ i. Astbzi |l RPA este constituitt di
individuali.

IRPA - scurt istoric

Anul1918di n punct de vedere al vi i t o#fnald inei prime iperibadeedtnasimi c¢
descoperiri “n domeni u, "nceputa cu descoperirea
Universitatea de Wurzburg, Ger mani a “n noiembrie
fenomenului de radioactiviet de cbLtr e Henr i Becquerel : precum
nceputulu n e i perioade de intense wutil i zmedidala a baadicé Hiair
ma i di ver se Hi ntstaplHeoiace. dBveresSaea Hdbmeni i ndacel e
riscur.i ale acelor wutiliztri pentru stnttatea pers
problema unor mbsuri speciale de protec'™H e.

Avenitanull928card a f ost organi zat pri mul Congres I nterna'

- a l uat fiinH Comisia | ntKERRE&EH ocanval fto sdte ePm
recomanddbLri de protec™i e radi ol ogi dbtuy gei vwia
ionizante.

- I CRP este asttbzi bine cunoscutt THi recunosc.t
generale interna™Hi onale " n protec™ a radiol oc¢
din 2007, in Raportul ICRRL 0 3, car e stau | a baza noil or
i nt er na Hordonatel d¢e AIEA/0 e n a, 2014) Hi Europene
2013/59/Euratom).

Dact " naintea cel ui de Al Doi |l ea RtLtizeb oriadMomldd quil ¢t er
de interes secundarHi'Hizi camaii , pordtat & -@aid Pallod piet ut a Mi
i mplica | ucrul cu cantittHi Hi ti pur i adusmare, andSUmdHost '+
constituit un grup de oameni de Htiin™HL care suh se
domeniu nou de activitat eHeparlotfhe 9B hgynsai lwds oldio nd eerr @ adHaf @
avut | oc “n 1955 l a Uni ver sai thaottetar Ce fStrariarcdcian u@te

i nti tHeladtteh Phy@HPs Hbociaeteyd n 1959 a ajuns | a peste
fii nt erinza€dieconcagt aneaounor soci ettt HHUSKmi | EneudaijnatFk a
progrese, HPS i a hot tr &dHoaprezidahde tKiZ.tMoirrgiain dHiuia p®d mia
ExecutivPro Tempore cu rol de a stabiln u me | e, structura Hi statutul une
Hedi n"Ha Co n sRrd Tiemporalin 11E 2 e ¢ wtniive 1964, l a Gatlinburg, T
societate nuAnseolce adid aa d tntt zir nRaawdi i oonl(adl dRiP dd)eoh ® ¢ & brgatifaieaz

unei A d u n tProiTenpaalacPars,3@novd3 dec. 1964, gtzduitt de Soci e

care “n acele moment e "nct era parte a sec™Hiunii i
Laintrunireaistr i ct de | a Pari s, del ega™i i partici panHi au
ExecutivProvizoriu,c ar e a f ost ~ mpuURPAmenti tatée dadfeictiaalakt ei Mt er
protecWwia radi éhogiact s memédntzelazti asocierea “"n

total de minimum 1000 membri
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La o intrunire a Consiliului ExecutiRrovizoriudi n 19 i uni e 1965, la Los Angel
au “ndepla ngttatfkciolnidtiéHi Hil prezentate mai sus Hi, “n ¢
IRPA :
- Societatea CeGetrrmealni RAillAudEpheraenit :a
- Societatea FranckerzandWa® Radioprotec ™i e:
- Societateddealth PhysicsSUA'HCanada
- Sodetatea Luxemburghezhuxemburg
astfel Tncatziua de 19 iunie 1965devine oficialdata de formare a IRPA
Primul Congresl nt er na"™Hi on allRPA)la rfooisit asod ctir aBbtna Hthiliq Trapermad® t 101 o ¢
septembrie 1966Au participat6 0 d el e g a Hi : reprezent CGnu aldt uSgoacti ect Lk 't
23 membri ai Consiliului ExecutiRrovizoriu.Tn prima Adunare Generala IRPA a fost ales primul Consiliu Executiv
IRPA, pentru perioada 19661 9 7 0, a fostositadHlet tHga vhiduhat ®t deéat
urmkitorul ui congres | RPA, la Brighton, UK, “n luna
ca invitat 'Hi Petrica Randru din RomOni a.
De |l a constituitrzei,, "202® 6&éu Hio PtOndr caasnti zate 14 Cong
de o data la aprox. patru ani.
Membrii primului Consiliu Executiv IRBA966i 1970:
Mr. K.Z. Morgan, President
Mr. Nishiwaki, VicePresident
Mr. Marley, VicePresident foCongress Affairs
Mr. BonetMaury, Executive Officer
Mr. Snyder, Publications Director
Mr. Courvoisier, Treasurer
Mr. Beninson, Council Member
Mr. L. Bozoky, Council Member
Mr. Horan, Council Member
Mr. Lindell, Council Member
Mr. Marko, Council Member
Mr. Polvani, Council Membr

€)™

T

Primul Consiliu Executiv IRPA(19661 1970), pe randul doi, primul din dreapta: Prof. Laszlo Bozoky,Ungaria, De
pe www.irpa.net/History

Formarea SRRpi scurt istoric

In lista membrilor primului Consiliu Executiv IRPA de mai aam subliniat doua nume; prdflorgan din SUA, ca

findpr i mul pr e’de dp caspo BoZekRRliA Ungaria, membru, yorieten al viitorului SRRp

L-am cunoscut pe prof. Bozoky in vara anului 1971, cand impreuna am participat laun TuHntermaa |l de s

domeniul standardi ztrii dozi metr-VeenaadpaHlulat a  de

“n 7 "Hbri Europene 'Hi Cu participarea a 27 f itaxdbici en

mult despra ITRPA dHiatm st formkm “n RomO©nia o organi

radi ol ogi ce, care ulterior st devi nt Saraaliza peatd 1® anh®o c
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30 Mai 199, cand, in Amfiteatrul Institutului de IgieldSELt ntt at e Publ i ca din Bucure
din “"ntreaga ™Hart | a Seminarul p r i praf. MidcearOacgdcupauc thiouvt ikt
transformarea SeminaruliSoci et at ea RomON$RRYe MWaedi dmorratadd RiteH | e
ocupatf i z . Petiract @ainmulu preHedinte al S RRmr eaHd doisnt "Hid eC
P. fandru.

Doua elemente de baza au favatitormarea SRR 1990:

- Noua situa™Hi e politict din Rom®©ni a "~ n 1990,
permis constituirea unei organi za'Hii profesic
- Existen™a " n Rom©nia a uneiariantfurats,t rpert uon alf
domeni ul protec™i ei radiologice relativ puter

nuclear din Aprilie 1986, la Cernobil, ih Ucraina.

ActiviteSHiciSRIRpt e Asociatt I a | RPA
SRRpeste o0 Societt e Asociatt |l a I RPA din anul -199%)9dar, cel sanelre p r ¢

sprijinit cel mai mult a fost MaHpmiéenwltSRRpi n Ger mani a
Din anul 2000 suntem flasddioa™Hi 0s olii elt & "Hun pAdRdarem adti |
Societtbtwilor ,I RRUA sidigrurBidr appd ca | a adoptarea hott
efectiv de conducere “"n I RPA !') st saipamtt patguona
Obiectivul se realizeazt prin “ntoOl niri consul tati

europene asoci at e, sanpaipri MPredead md il e natStR, R @pt rad angd gpav té
toate intrunirile organizate de aceasta asociere in ultimii zece ani-22Q0) Ceor donat oar ea ace
i ni"Hi ativked este Dr. Renate Czawi ns2016), Higkidénsa ® eputama n i
consideriaebebiunad PRRp.
Consiliul de conducere al SRRp
Este ales o data PRHS2W2Aar ancoiMpopeniHau perioada

- Milu Constantin. PreHedinte

- Popescu Felici&teliana, Vicepr e Hedi nt e, adunarea general t

- Simionov Vasile. Vicepr e Hedi nthteer miRa& HiadH al e

- Chiosil kprleo’rie diVvn tcemedia el a "Hi i mas s

- Saizu Mirela Angela, Secretar executiv

- Coroianu Anton, Me mbr u, rel a'™i i cCu au

- Stpoi Ruxandra, Membru, responsabil t

- Andrei Veronica, Membru

- Cherest etsiMevhbrug ar e

- CiurducTodoran Anca, Membru

- Mocanu Nicolae Mihail, Membru

- Szacsvai Kinga, Membru

- lvana Tiberiu, Membru

- Sahagia Maria, Membru

- Stochioiu Ana, Membru

- Popescu Anca Irina. Membru

- Simion Elena, Membru

- Obreja Doina, Trezorier

- Bar bu Ral usadecengosif ¢ o mi

Conferin’Hel e Na™Hi onal e al e SRRp.

Se organuialHeaal de fiecare datt o tematickt cOt se p
publicarea lucrtrilor prezentate | a Editura ETNA, a
Apar i "Hi a Oficral alUniuni Buropdne din 17 ianuarie 2014 a Directivei Consiliului nr.2013/59/Euratom,
care stShahntbeHtdele de Bazt de Radi ppnbotaecuiridddgeamd r u?

determinat Consil i ul arei zceozned upceetrreu ad o nSReRpi nsHe orogn s e

Directive, cu scopul dezbaterii Hi "n'Hel eger i core
- Actualitt™ " n Radioprotec™i e: Directiva Cons
- Aspecte practice CHi |l egislative c¢ce decurg d
privind optimizarea radioprotec™i ei popul a™Hi e
- Radioprotec™Hia "n expunerea profesionalt | a
- Radi oprotec™i aal tn lua irla dziaar™diai nmeodniczante, 2017

Congresele InternaHi onal e 'Hi Regional e | RPA

Dupt pri mul Congr es | mi9%6G, auautmato n a | | RPA, | a Ro ma
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IRPA 2- Brighton, 1970

IRPA 31 Washington, 1973

IRPA 471 Paris, 1977

IRPA5 - Jerusalem, 1980

IRPA 6- Berlin, 1984

IRPA 71 Sydney, 1988

IRPA 87 Montreal, 1992

IRPA 97 Vienna, 1996

IRPA 107 Hiroshima, 2000

IRPA 117 Madrid, 2004

IRPA 127 Buenos Aires, 2008

IRPA 137 Glasgow, 2012 si

IRPA 147 Cape Town, 2016.
MembriiSRRp au particiga | a t oat e cel e Hase Oangrdagode ICrotngrr reas Hil o
I n 2020 ar fii ur mdte as tCoaighrte sl dantcealn adli oalal 15 | RP A, I
cu COVID19 a fost amanat sub forma unui Congpiesid (offline/online), in ianuarie 2021.

Cmpreunt cu Ke
IRPA 9, Vienna, 1996 PredBedinte -2I00MBA IRPA 12:Buenos Aires, Argentin
Pr e Gedi R201R) la IRPA 020 Octombrie 2008
I ntercal at Congrelsa&l bor manea naRP Anahea, m&angrdseoRegionader g «
IRPAINEur opa, America, Affachali A®nhd Par Oiceiamamea | a a

al es "HLri “n curs de dezintromtasmue +t Gmécepr@ndce cwul K6
ur mat , pOnt " n acest an, SRRp a fost o Hatete €ondrtselea c t
Regional e Europene organi zat e, | qupasticippen iHit ¢ man a Hvemale
invitat, mai ales “"n ™tri vecine: Ungaria, Croa’Hi a,

Congresul European IRPA, Geneva, Switzerland, Dr. Constantin Milu, Cechair la Congresul European
lunie 2014 IRPA, Geneva, 2014
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2 Scene
it Decade

Del egawia UE ( A. Janssens, C. Milu)
l a Congresul I nter Radiohalgi pti vidgtidMeBi ci e Vi &

Congresul Regi onal | RPA pentru Europa Centralt &i d
Inpegicada24 28 Septembrie 2007, IConBrmraldav, ReRRmnal od REMAI
Oi dav@&sd, cantieAmsiptect e Regional e Oi Gl Rrhbaledidret e:r oldre

Milu. Au fost abordate problema o i |l egate de expunerea |l a radia'™ a i
radi ol ogi ct, de | a cerin™tHele interna™H onal e, | a as
stritinkttate (din @ani'Hme ) iHnt ebemed BlEAVIiewdceEE eQM3INb ur g 't
membr i i Consiliul ui Executiv I RPA " n funcZH Wd)e -Hi" n
preHedintele | RPA Ken Kase di n i®UIARPA.Congrestl RegipmalilRPA e n
de | a BraHov, Cu un program HtiinHi fic de mare inte
ajutorului dat de Dr. lulian Siminanedic stomatologl i n Br-aa HowqQ ursat , de |, scouti exram i n
de favorabil, este “"nct rememorat de participan'Hi

IRPA Regional Congress
for Central and Eastern Europe
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|l magini de | a Congresul Regi onal | RPA pentru

Pe siteul oficial www.irpa.org pe o0 pozi Hhe onorantt este prezentat
|l a BraHov:

European Regional Congress, Helsinki, Finland, June 2010

Asian Regional Congress, Tokyo, Japan, May 2010

Eastern European Regional Congres8r a 'HHRomania, September 2007

African Regional Congress, Cairo, Egypt, April 2007

Asian Regional Congress, Beijing, China, October 2006

South American Regional Congress, Acapulco, Mexico, September 2006

European Regional Congress, Paris, France, May 2006

Al te activittéHi
La solicitarea | RPA, SRRp a part i caegxmimat puactuldeviedemmlal t
proiecte ICRU, ICRP, IRPA s.a., cum ar fi:
- International Response to Bon Call for Action
- The Use of Effective Doss a Radiological Protection Quantity
The implication of the new ICRP equivalent dose limit in occupational exposure for eye.
- Ghidul practic privind implicarea publicul ui

Ce urmeazt 2?2

Congresul I nt er n a "HiBoidgiag RadialoR Rrotection Culiure tared Saienddening Public
EmphadaSeaulKorea aHa cum am ar ttat -15rMailR@20 dar asfdst amandt pentiu o c
ianuarie 2021, foarte posibil el va beneficia de o particifeare to facedoarpent r u uni i special i H
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Ne concentrtm acum mai naLiGtet Comgres RagionalpRPA pehtiu iEur@pacu t€hel u |
fiRadi ati on Pr ot e cdrdva aveafloa Centiivde Congraseed@Budapesta, Ungaria, in peioada
30 maii 3iunie2022 Del ega™i a SRRp | a Adun dea Emngres RagienaldRPA pehtik P A

Europa ( Haga, 2018) a avut O contribu™i e import:
congres European, dngar i a, l a Budapest a, “n 2022. PreHedint
Scientific Committee Hi al "Hi patru membri ali Consil

Sai zu, Kinga Szacsvai ‘Hktented Scemtific Canmiitéep oi ) f ac parte
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O RADI OGRAFI E CN DI NAMICIF A ULTIMILOR 30

PROTECSI E RADI OLOGI CIF CN SINIFTATE
Irina -Anca POPESCU (irina.popescu@insp.gov.jp
Mihaela N O D | %8Rita Burkhardt °, Olga IACOB*, ElenaBOTEZATU !
Linstitutul NaSioICRISPdé aRtinttate Put
“I'nstitutul NaSi eRa3P dTlei nStknotatraat e Pub |
%I'nstitutul NaSi oGR8FClule Stnttate Pub

REZUMAT

Lucrarea prekejnptoinoetti gl éetin tdeonmaetniicuisltephpodpeljdarfiee ar a S
radi aSiildesfitaouiraamt én cadrulparSed £udl deulsttinmitlacdre 3p0u bd e c
momente de isteei al e debutului acestor activittSi specifice “"n ¢

Publict din Rom®©ni a

1. Istoric

In 1956 a fost organizat in Romania primul curs privind utilizarea izotopilor radioactivi, iar in 1959.Tdr
Racoveanu publica “n Muncitorul Sanitar nr. 32 luc
nr . 3 AProtecSia sanitart “mpotriva radiaSiilor i o
i ni Si ataikv a eamd aulziiast dr . Racoveanu a fost constitu
l gi ent Ki Stnttate Pubdi cact(ilviStPadt daicuriexi st uadicelp ©n
[ p u n epersonalulli din seraidile de $adidlogia. [1].

, prin HCM nr. 20 se “"nfiinSeazt LIR, “'n
[ “n domeni ul protecSiei | a ir[H.dni1868 sai ~ind nii ma
rekt.i Centrul de ReferinSt OMS/ I AEA pentru
0, “"n coordonarea dlui dr. fiz. pr. expert
nia preocuptrile de radiobiologie au peste
a medical t, mi neritul uranifer K i “noooutili
tt “"neaBiia BGadsuPr off ek Dd. ktefan Milcu o
l ogi e Ki Utilizare a Radioizotopilor “n  Me
KtiinSei rom©nekti : Acad. k t .. Makimilian,uGonf. Dc. &Nd Cajal, ADr.iNc &. S
Racoveanu, Conf. CI. Ni col au, Prof . Dr. Costtchel,
conexe Ki st determine factorii decizionali st dote
PrinTnalt Decr et Regal “"n 1930 se “nfiinSa |11 SP Ilaxi, c
funcSiona ca Institutul de Stnittate Publictkt ki Cer
Medi cale (ASM), cu mccame peblpirotbl eéime Mel ddva dar K
cu Prof. Mi hai Ciuct. Cn anul 1964 se creeazt LI R,
cu scopul menSineri. subdcatiioli omai zanéekul ciundsc ©rF
de iradiere natural t Ki artificialkt precum Ki i n
preocufturielxd ismis chktre iradierea eaadpcaht di veadieer:
efectele contamintrii mediului “n urma activittSilo
Prin graSia | ui Dumnezeu Ki voinSa naSional t, Rege
infinSare a 11 SP Timikoar a, cu 23 de angalaG?2) Kiu b ulc
Conf.Dr.E. Andriescu (1962969) sa construit cltdirea LIR ki Medi cin
medi cina preventiuvtl Rjindubedefectopeniind absol ven
i mportanSa Ki ampl oarea de viitor a domeniului, Dr
cercetare kti i ni®dlflaicenducedea afdt Rrof. DDLieonidalGeatgescu, membru corespondent al
ASM, timp “"n care Centr u-lTi dne xf, £ KAtSraal ea dCtair vaikitutng®id o’am at
are “n componenSt specialixkti cu proelgetgii r ‘en durnk gvoesrts
specialitate. |l naugurarea LIR a fost “n 1965 | a APr
care amintim, cu nostalgickt emoSi e, prezenSa: .G . )
Di nct, Conf . Dr . Gh. Zamfir, Dr . chim E. Szabo, Dr
chim. Ariadna Ciubotaru, Dr. B. Tokes, fiz. Anton Coroianu, Conf. Dr. L. Pilat, Dr. lonescu Galbeni. Cateva dir
principal ela&i @pactoicwipttatiea rfaactoril or de mediu Ki ac
ni vel el or de radioactivitate din mediu generate de
influenSe posibil e iad e nf oentdiud puat ongaetnuiraa | b orlaidii ocaacntc e r «
a factorilor de medi u, dupt accidentul Cernob®©l | C
stknktESii; dozimetria bi-Bidngvetse smedi iu] imngestri gar
unor posibile malforma$Sii congenitale radioinduse p
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FLrt a avea pretenSia reproduceri.i unei organigr ami
dar disidceerhSae a ne onora foktii colegi, amintim
I 1 SP Bucurexti: Dr . R 4378, ¢héma FurnicaTGhed DOHEBIB chiono Toader Mari@ 5984
2002, biol . A 2000, ehimS @iubdtaruiBordeianli Ariadha 1965984, Dr. Draghia Angela 1970
1987, bi ol . N e-$902) fiz.LModoram GeBrgeta 19498D, fiz. Gheorghe Raluca 192010, fiz.

Carstoiu lon 1974992, chim. Dobrescu Elisabeta 19@000. [4]; personalulel s peci al i tate din
pr . Cotr au An-t976eing. chim.gif CPll.aMeisblich Bathna 19888, Dr.Diaconescu Cornelia CP |,
19662003, ing. chim. Pincu Anita 196873, dr. fiz. pr. lacob Olga CP II, 19@®07, dr. ing. chim.p Botezatu
Elena CP | 1962003, ing. chim. pr. Clain Luminita CP 11 19280 0 0 K i toSi col egil ne
spaSiului . [3,4];

Personal LIR ISP | axi ("n decursul &
colectivul LI'R ISP Cluj: D 1978 Cicihri dk r elarnauy SHaded,ifik. ok ek
Stoicovici Sabin 1968967, biol. Pavel Tudor 196868, dr. fiz. Ramboiu Stela 19459 9 4 | bi ol . St |

19661999, fiz. Bayer Marta 1966999, dr. fiz. Fulea Corina 196099, dr. FizMocsy Ildiko 19671999, dr. chim.
Olteanu Mariana 1967999, dr. Anca Lascu 1971082, dr. Burkhardt Rita 198&ezent.[4]; colectivul LIR

Ti mi Kkoar a: Conf .Wé&irss EBi Kk\smmdAn a&,s cdir,. dPav el Pl avoki n,
chim. N. Margocsy, ing. chim. Georgeta Herzog, ing. chim. Ruxanda Pomoje; img. m. Il eana Ati m.
erau 14 specialixkti cu o distribu$Sie echilibratt:

Claudiu Vesa, kchino, ing. chi@ LPordje rRuxarman CPIIID @r. fiz. pr. Toro Laszlo CP, fiz. Toro
Tiberiu CP, dr . G@GavrdciuGMihai@P2l.ael a CP, fi z.

-,

2. Domenii de activitbé$Si n stnktate publickt ki cer
LIRI la nivelul ISP- urilor a avut ca obiectivprotejac a st ntt L Si i popul aSiei faSt
K i de “"ndrumare metodol ogict ki coordonare a reali:
i nformaSi ei KtiinSifice ki eervcodtutSriial ocro ncctetprtee | roed eaf ii
i radiere Ki a efectelor i ndus e, astf el ct LIR a de
autorittSilor competente (CNCAN ki/ sau RENAR).

Structurileiomptememrtbdie@art monitorizarea nemijl oc¢
popul aSi ei “n relaSie cu radiaSiiludekHemezaonnhecbphtl
acoperind teritoriulMS ntrr.eg431/S2004 dceondogan iOzxar.e
comparti mentelor de IR din re$Seaua MS, cu modifict
asigurt implementarea prevederi liog| aDJirae crtdastir 2 0plr3
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nr . 111/1996 prin Legea nr . 63/2018 K i a al tor
StnkttESi i/ Ministrului Educa$Si ei K i Cer c et ENorme privind S i
cerinSele de bazt de securitate radiologict.

ConferinSa | AEA, Cracovi a, 1974 (poza sus

tivitktSi " n domeni2006: radi oprotecSiei “"ntre 1990
Temel e abordate de colectivuidubRel akicoleev
ei din sur se natural e: RN ( me-Thy daktare dseluri @gemttue r n
232Th; evaluare dozt efectivit anual t, individ
ia de radioel emente naturale din apa potabil!/
e de dozt de referinSt "n Rx diagnostic, cal.i
enltafibe pdipu surse natural e: centrale termoel
ria extractivtkt ki de prelucrare petrol / gaze
nt e: profesi onarmeadi(adls/cminneeorpil adziin d xap |poeartstornia |
c relativ ki atribuabil de mortalitate prin canc
biective nucleareni na Crucea (Sv) , mi nrao f @rsii miGeidtehaurarfiféiit & K u eXrpsuu
undu Mol dovei, Oi Sa, Ar ki Sa, Tol ovanu, Deal u Rusu
i nstruct aj anual pentru cadrele cu pregttRi r(el axuper
I ni Si ativ-elladbgirsalr&t ismeandarde, revizuire, propuner.i
Nor me Republicane de RadioprotecSie, etc.). [ 3]
212.LIRI SP Ti mi koara a avut pr eocuucp kirzii cous tteeonierloep:i cl oar
sudv est -vaalSadarida de indicator a dinSilor; stabilire ¢
EM BanaiOr avi $Sa; conSinut de Rn/descendenful manai bhei ntn
habitat K i cancerul respirator; stabilire nivel fo
potenSi al de iradiere a popul aSiei prin wutilizare
popul aSi ei de |l a CET Minti a; studiwu prospectlv al
Uraniu Ki i mpact “"n stnttatea popul aSiei; estimare
minerale " n iscopohsumpedbizcmetria b Iogch a expui
iradiere popul aSie datoritt 222Rn d ocuinSe core
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accident/incident n u cel radoinduse posfl efronronbaCgdi | " ncopgrewmli & @il a
iradiere internt a popul aSiei prin aport alimentar.

Instructaj Sovata, 2003

2.1.3. Activitt$Si def00&6rcenbafer mChepgeii oada dob9d@& St

for met odol ogi ¢ Ki asistenSt tehnickt “"n domeni ul f
interdisciplinare, continu®©nd tradi Si a ce-rkd e tptorsitia ds
Din 2006 Legea nr . 95 a StntktiESii Publice a per mi-s |
dezvoltare. Temele abordate de colectivele noastre in decursul ultimilor 30 de ani au fost: Nivelul radonului
| ocui n’'He, scalbii,]| i geladizmin"eld ocu caut ri sc de radon mar e

popul a™HLe®P3(1829R Cj) , St uRhidin diverseinpdi 109119 9 BRad & m Rl dim) ,
radonul ui din apa potabi lpricna cfaanccteorr pdued md983a&IR GN M

ConsecinSele expunerii K i evaluare efecte accident
evaluare dozt de iradiere internt; oase/fenw antan, aaful eozed 0
efective), (19941 9 9 8 , LIR I axki), I ncidenSa cancerul ui tiroid
Cernobal (19941 9 9 8, LIR Cj), ConSinutul de r ad-venilcvloa®a o0

de indicator-1a9%,i nSi RoMfmY19®6za "n relaSie cu diag
(19982 0 0 O, LI'R B), Software pentru standarde | AEA de |
- colaborare g Centrul Militar de Cercetare Mediddi | i t ar L, dr . fiz N. Mocanu) ,
expunerea profesi ol £ nl & erl aud iea ixif oil ®04il, HR Ishiuec o ast or
2.1.4. ACentrul Regional de Radiopatol ogieo

Confor m Or d. comun al MS nr . 1383/ 1995 ki Mi ni sterul u
Clinickt pentru toate cazuril e delSRu(LIg,dab@atof citmgenitid)eca t
Clinicile de Medicina Muncii di centrele Universitare:

Bucur@a&ntru Pilot, "nceput Ki organi zat prin abnega
Popescu “"n cadrul Clinicidi de Medicina Munci.i din
citogenetict condus de biolog Doina Obreja dawacar
funcSionat ni ciodatt, fiind conceput “n cadrul Cli
pentru a desertwi, PrjimdeDd abroormada cu | SP (LIR ki I
Munci i, coordonat de dr. -bliRI . nSparaersemi atadu ARip
monitorizeze medical orice eveniment cu expuneri deosebite la &adii |, avond Ki suport.t
tehnicile avangardiste “"n domeniu fiind printre pri
2.1.5. Altel &Ptilwaiki £t@i f olstRraportor & BNSCEAR priwirdtdateleC N (
de iradiere a popul aSiei din surse naturale Ki ar
ProficienSt organizate de -lleat& AursurilAE&2002i drrfie. jorf @lga maeob;e
valorificare ki di seminare rezultate: lucr Lri publ i
internaSional e; activitdbtsilidate nifof mamat edac araec/tcio
Curs/ |l actircie @Fizica radiologiei di agnosticeodo (an
di agnostict, medicint nucleart Ki radi oterapieodo (an
radiochimie (an Ill Chimie Industi al £) " n convenSie cu Univ. nGh. As a
pentru metodol ogi i naSional e; el aborare proiectéeé de
ISP Cluj a abordat studii privind: Aspecte privinda di erea inutilt "~ n cursul- pr
2000) , Estimare iradiere popul a-Bi aer @lae ofntiscapiltie
Evaluare doza internt prin con latiajudetula glej.i potabile s
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Din anul 2002 ki p©nt "n prezent | SP organizeazt pl

sesiuni de abilitare a medicilor de medicina munci.
ioni zante, conform Ord. MS nr . 1032/ 2002 pentru aprob
a persoanelor expuse profesional la radia$Sii i oni za
2. 2. ActivitktSi “~n de008 0021 radioprotecSiei "~ ntr

2.2.1. LI'R CRSP 1| axi a desfbtkurat activitdiesSi de as
Neam$S, Suceava, Vas!l ui , K i Vrancea “n Programel e Nz
expunee a popul aSi ei prin inhalare Rn “n locuinSe Ki
ocupaSional a radioactivitbtSii naturale din indus:H
doze de iradi enrSi nguatmar aedxitoeerlnekme nctoe naturale din sol;
tiroidian Tn Moldova: intre 19868988 ingrup @ 0 an i pe baza dozelor estimate
copii/adol escengSi ntscMosii tiomaizare ¢e oDdc 3986 7y a &iNo |
Expunere popul aSie datoratt conSinutul ui radi oactiv
exXpucki profesional la radiaSii eicogciezamt exprunkloldoypa
ionizante ' n radi oterapi e: indicatori citochimicil
i magi stict medicalt “~n RomOni a; I radierersop®i meanmnt
radi oinduse estimat e: 134Cs+ 137Cs “"n primii trei
“n primul an dupt accident; numbr estimat de decese
Al t e ac tportare UNSEEAR 1nR2A05, 2007, 2008: Nivelul actual al expunerii medicale diagnostice n
Rom®©nia (dr. fiz. Ol ga 1l acob); Expunerea popul aSi
Expunerea popul aSi ei di mbyguyr denpraatt wd alpopudraSi bnal
naturale din unele industri:i nenucl eare (dr. chi m.
radon “n |l ocuinSe (dr. fiz. Olga lacob). [3,4].

"II.... =
¢
2 IR

Instructaj Cluj, 2006

2. 3. Actnvdom&mni ul intrea2009i02p200t ec Si e i

Prin H.G. 1414/08.12.2009 se creeazttbasteicel el 4Ne
devin Centre Regional e ndeBuStunr€etkatjimik Pladiatc tp e rCsRoSPa)l i
LIR e parte componentt din structura SecSiilor de S
subordoneazt Centrul ui NaSional de Monitorizarie a
derulate incepand cu 2010 sunt realizate inc&®iidl al e MS privind stnkttatea
medi ul de viaSt Pkiotmpacka eshnettiSvul ki prevenirea
Elaborarea nmtedologilor desupr aveghere a stnkttiLSii “n rel aSii c
i mpl ementarea | egisl aSi eiCoomr dwingaa aerae/ meaitorzated dotectue date a |
K i anal i z/kaportamea ampbemeat tr i i deetouwdmpr aowgd g H edorre K monito
Elaborareghiduri:
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AAudi tul Clinic “n practica radiologict o6 (LIR Cj),
asupra omului o (lal R ad@ji)a,SIiAiExpwnrnegrama e a femeil or gr a
ASupravegherea medicalt specialt a lucrttorilor exj
strategi ei de comuni chxtiviti dg mforinare) educarel comonicafELdIuRe a®)i ;a [
(20102015, LIR Cj), Expunerea la rador(2015, LIR Is);Pr est a Si i sstin Lguklidgawblaborarea dke

proiecte de acte normativd s i gur area raportbridi ¢ t te de=daté referitoard laif&tonii  n
de risc din medipAlte a c t i veivtatl "Hiat or i pentru “nregistrare | a MS
apt (Ordin MS 764/ 2005), respunsul de stniRBate publ
2.3.1. Proiecte LICRSP l aki , " n-201f:eMoi noiatdoar i 280 8 radi oprotec

i nt er v ecagiolagie/ardlogie)fval uare expunere paci ent Supravegherdi c
stare de stntitoanteel elxap ukadipaifiepst omi zaneeséenviMoil id o d

Evaluare modificktkri precoce ~n expunll6e ac oprr douf cektsti oorn as
st brili de stnttate a progpdila$Biiieii 0 nmmpzodirti adactasiodip pilbte s &
regional in 7 jud.B c , Br , Bt , GIl , | s, Shapt/,n dantismarae ed Rne aefr
adult/copil, evaluare stnttate public “"n relaSie cu
intre20092013 LI R part PASIQCEA Cenn tprruo i dezvaitader irv domeniul éactorilor de risc

fizico-c hi mi ci K i mi crobpbal| ogieci, dilnmmadjucu i mplicag$i
securitatea allCotheMISICISBNRO @bDBP2) 13Beneficiindfdeastsreumo
dotare cu aparaturt (spectrometru gama multicanal (
afabet a gl obal cu f ond mk site Rmdtmosfesid, sistem rdozimetric tuadoemehiu ektims

gamdalfab et a) , ni ke | &hinde; sunsecetalo. adi oc hi mi e

Al t e a cdborare prdp@eri: legislative penttsanspunereDi r ect i v L 2013/51/ Eur at
radi oact potabile fLegéar. 304/p045X i Directivei 2013/59/Euratom ~ ndr umar e tehni c
pentru LIRIDSRjud; ed uc a Si e/f comai eupr of esi O RA7, 2008, 20107 IBIN HHROO3, R P A
2008, 2019; IAEA 2010 K 2012 ¢gflanrsc L jt ohbinist fizio@ay, OL8 (Akara medic);intre
20122015co or d o n a t dtaskleaderi (dr.nrpaArica Bopescu) in FPHission 2011 RENEBRealizing the
EuropeanNetwork of Bi odosi metry), I NSP fiindnpadteedeorzi anet ir v e
participare |l a teste de intercomparare prin metode
Nodi 8ioygami zar e | aborator citogenetic (preluare d
impl ement are metMNdL retadndamrci zaitrtbt de ¢ BN;evhluatn pentrp e n |
"nregistrare I a MS a LI RI p e nt r;uxpertizd eadienretncie/mddicale; d e
valorificarddiseminare rezultatd: ucr L r i/c pomb hi cat e H ai nidMerdef est Lr i

2.3.2. La nivelulLIR Tmau <conti nuat preocuptrillceanpgiitwaitmd:e: detme

(naturalfartificiali) in probe lichide, solide (inclusiv probe biologiced;p ar L r i radi ochi mhbetae p
(naturaliar ti ficiali) “"n orice tip de probt; analize gen
de cromatide surori); studi i de eval dozareficace dkodradeere b s
procedur.i terepeutice/diagnostice cu surse de radi
dekeurilor ce amplifict fondul radi oact i v/artificake)ur al ;

mediu; reabilitare arii contaminate peste fondul radioactiv natural;
Alte acthdwumaBSe:tehnict Kiudmetkagd dtrlab iccecrpearicé Rl a DERt er «
(BIOMOVS, BIOMASS, VAMP, ERRICCA)int er veru3i ievemiareemt el or «Ki[2l./ sau a

3. Dinamica resurselor (1990 2020)
Resursa materi al L-adagpeceiaalmakit iilmpror'tnanactest domeni t

multe din colectivele LIR, in specialdinD&P i au " n prezent deficit de apar
3.1. Colectivul LIRCR S P : ih 490QDr. DiaconesclCor nel i a kef |l aborator poOnt
i ng. chimist Botezatu EIl ena, adanlyg. Olcdia mk e fQ0O0H, anh. cchinal tmé n

Grtdinar uGrM cfeiaz .C.prCncep©nd cu anul 2A0n0c3a pGaPn, £ d onc tporre
coordonator laborator din 2007, ing. chimn. Andreea Grigorescu CP, dr. fiz. Andreea €odor din 2008, dr. biol. Costin
Diana din 2015, Dr. Perju Nicoleta 20270 1 2 K i fiz. Di aconu Oana din 02. 202
3.2. Colectivul LIRCRSPT i mi kdra.r aMi hael a NoMeiddic Kkkeeff laab oGRS POTr,, dr
CP, expert 3 t@dhatdr M iufiel202)p £ r u

3.2. Colectivul LIRC R S P B u GizuAliraumiitrescu, coordonator LIR din 11.2019, Dr. Cristina May, fiz. Olga

G rjoabt, i ng. Anca Sorescu, bi ol . Doina Obrejay ct
(coordonator LIR p©nt ~ n -BNSP),Br, Siviameogoresca @aordonddar kIR @AM 0 n
2019, in prezent la CNMRMINSP)

3.2. Colectivul LIRCRSP Cluj:dr. Rita Burkhardt, coordonator LIR, fipr. Loredana Bogdariiz. pr. Teodeoa Dan,

chim. Edda Prodan
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Se poate considera eltNSaPct uanl ipiosstpuercai alloirk tac tauialltl Rd
succes predecesorii. Acexkxtia, de acolo de unumealosunt

(2]

4. Evol uSie | perspective

- Der ulPogranOper aSnbnastMaeDeuvbl t area unui |l aborator
monitorizkitrii substanSelor deovrmpcecmerrt & nr agiea Kiii @; c

- LI'R CRX*XPF IGlkdjabdbe itmare funcSi,oBiad wer ekkit i c okmp | Teit miekce
spaSii corespunzttoar e;

- Necesitatea investi Si ei “n meehiH @leadrggraa t hut Hae GRS
bazatt peSa usmiinneuwslcaetnt optic (OSL) ;

- Continut desf t Hur-daNSe & caaraltPN.UExtptuSielrera Iplr®f esi onal t
neionizante; M ni t ori zarea radioprotecSi ei paci e Supnadeghérea” n
StriLi de sitnttwae¢ ei mung aeaide augleaeej Supravegherea expunerii personalului medical
la radiaSupr avegjhameéa; c&nSinutul ui radi oactiv al a
2000/473/EuratomSupravg her ea conSinut ul ui radi oactiv al apel
stnttate; Supravegherea nivelurilor de referinSt °

REFERI NS E

1. C.Milui SRRPi Soci etate afoaif@rinlSa NRBApnal t aldSRRP, E «

2. DanPopescud 0 de ani de I giena RadiaSiilor “n Institut

3. Cornelia DiaconescuCer cet area de | g2i0eOn0a, R&AP a Sikidlndor de9 9ne d i
Ed. Dosoftej laki, -23000, pg. 76

4. Olgalacob Acti vittLtSi de |-g0edva Radiapéeal o8P 210080i , 2005
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RADI OPROTECHIEA CEARNAANWV ODI ,
EVOLUHI E nl REEQRIENOANT ERNAHI ONAL
|. POPESCUY(lon.Popescu@cne.J/. SIMIONOV ', Ct t Lt CHh & U
'Departamentul Retehnologizare Unitatea 1,
Departament ul Radi oprotec™i e, Securi
CNE Cernavodt

Rezumat

Operarea unei instalaSii nucl eameé chertst e prndeuderneae
convenSional enpeeoaeretla amner | pericole de naturt radiologi
de lucru speciale pentru asisgadarH&isi guranSei personalu
Conducerea CNR Gaorgmgwddists promoveze o politict ALARA
perfor man"™Hel or de radioprotec ™Hi e. AWANOa Hka Ipnto@muma Hisdn.
maxi mi zar éa Kkseduraibtid $it £ Si i centralelor nucleare din toa
performanS$Selor prin sprijin reciproc, schimb de informa$§
Aceastt lucrare ptrercéehetamt eseprievidred arsgpdcicopr ot ec “lgiear sopeect

independent t, prin ev-alungtmpulue mi siunilor WANO de

1. Introducere
Centrala nuclearoelectrict Cernavoddl| esrieguX L'Hif ua,
putere instalatt de produc™Hi e de 700 MW. Cel e dout

de energie aRoméniei CNE Cernavodt wutilizeazt tehnol ogia can
folosnd combusti bil pe bazt de urani oitoaoatrAdréal cMimbapst id
grea sunt produse “n RomO©ni a. Unitatea 1 a CNE Cern
1996, iar Unitatea 2 la thade 28 septembrie 2007.

fiPericolulo, hazardinl i mba engl eza este definit ca o surst,
efecte negative asupra sitntt it SRiscuiikiesd a&p adceiftitngditi cdae
probabi |l it L Hi de apari Hhe au wunor eveni mente cu pel
asigurtrii securitbtSii “n munct riscul este mbsurat
adver se, dnuiananaitpericolp us t

Operarea unei instal aSi . nucl eare pentru produce
industrial e convernnyircerzelnéHad eunaorre cpeerarceolleoade nat ur t
utilizarea unor practici de |l ucru s peacsi aAcestHpracicifacu
obiectulr adi opr ot ec Si edr goapneirzaaSHioan allnret er na™™i onal £t a Munci
(WHO) elaboreaz r ecomandtri generice privind organizarea p

Operarea unui reactor nuclear este autorizatt ki
explicit Ilimitedkopcend&Sbaapentru

RadioprotecS$Siae opazad&zbnalet principiile stabil it
Radi oprotejc®osti f(ilcCRrPga practicilor, opti mi za€Camfarmpr o
principiul uiteacpHirneantt Z Wirliiit aptreoa de apari Wie a unei e
mbLri mea dozelor individuale trebuie menWwinute | a ur
factori.i economi ©i @Aic es otcep apiuinsc i ML PRAsct i ct " n dout

icn pri mul rond prin aplicare “"n faza de proiect
personalului st fie redust "n mod prospectiyv

i Tn al doilea rand prin aplicare in timpalp e r &g ti fi e | “nc Ot practicile de

pentru reducerea expunerii personalului.
Conducerea CNBEB €epgpapawabdists promoveze o politict
centrala nucleart “~ n nt oppeurlf ocremma nr™dd led odre nruacdiecaprreo tHic ”
Aceastt lucrare prezintt cele mai i mportante asp
aHa cum au fost consemnate de echipele WANO de eval

2. Politica ALARA |la CNE Cernav o d t

CNE Cernavoda a stabilit Hi aplickt proceéeuspe bgzae nt
reglementtrilor na'™Hi onal e ki a recomandtindomeniu.i Astielt i t
cerinSel eedwer ibtamttke dreadi ol ogi ckt care stau | a baza pr
expus profesional sunt:

-ldentificarea prealabilt a naturi.i K i meEr i midi ri

- Asigurarea expertizei tehnice, prirtn un compartiment telic de specialitate;
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-Stabilirea zonel or cu risc radiologic semnifica
asigurt control ul contamintktridi prin bariere inginer
sisteme de uscare a aerului, echi pameiddmgersahaulumt sur ar e

-Monitorizarea radiologickt continut a mediul ui d
riscurilor radiambgieota(tebnteetdjardode contaminar e,

-Desf L kaiatairweiamt "Hiolncar radi ol ogict “"n baza wunor pro
pericol el or 'Hi ri scurilor specific Hi asigurarea u

-Monitorizarea indiekpgual prafpeisonbl deuckttre u

-Respectarea | imitelor de dozt.

Pentru realizarea obiectivel or de radioprotecSi e
responsabilitbtSi ckcarexpeuvipaeStohal doamkenfucat ki

S
n

3. Rolul WANO Hi COG "n promovarea excelen™ei “n

Dupt accidentele de | a Three Mil e | salaflanidtrun pfbees n o |
continuu de ~ mikwrtt ir'dHiarcd oamarsed wuridar Ki a radioprot e

World Association of Nuclear Operators WAN@) st e organi za Hpeoif nt ercma &li ¢
acSioneze pentru maximizarea securitbtSii rRdi evaluarea,b i |
i ntercompararea Ki "mbuntttSirea performanSel or pri
bune practici de |l ucru. WANO a fost “"nfiin™Hatt " n
operatorilordeacet r al e nucl eare pentru schimbul de cunoHti n't
"ntre organizaHi il e care opereazt reactori nucl ear i
de "Hbr i din “"ntreaga | ume.

Principile 'H ghidurile elaborate de WANO sunt destinatenb u n tptetrfliorriman Sel or me mb
“"n toate ariile funcSionale, inclusiv radioprotecgSi
- dezvoltarea proceselor / programelor curente,

- stabilireaecnowveaw$izeomid edr mi narea sl tbiciunil
- monitorizarea eficienSei practicilor de lucru
CmbuntttSirea performanSel or de radioprotecSie |
ndinSa «ewhidemd ta deozel or col ective, est e posi bil
curitate bazate pe conceptul Afzero accidenteodo Ki
CNE Cernavoda ca operator de centrale nuclearargajaintro cur st conti nukt spre
ograme mature de menSinere a expuneri. l a radia$
ograme implict " ntreg personal ul : Ildteate niketurder Principipl e r s
ARA este eficient numai prin promovarea unei pol i
CANDU Owners Group (COGe st e o copmpofriatHi fomadat £t " n mod volu
ereazt reactori nucl pamrea deanadpi alhA NNDulc,| ecaur pLaarbtoirc
adi H onal i de echipament eexHd elsenmwa cp.nd mCarGe!| sapfairj g rm
experien™Ht “ntre membrii stispminapioiepregcamen
special i Ht i pentru a susH ne acceptarea de cttre

wn
@D D

>>T T
= =

oo O
® ® T

4. Conclwuziile misiunil opeeli&hiélD, d'en epyad2ll@aca cd0 &Q i
Evau tr i | e TApleegi aleevi ewo , au ca obiectiv evaluarea
sunt efectuate de cttre o echipt multidisciplinart
Spre deosebiereorggenegsamelbbrilde regl ementare care
mi ni mal e, evaluktrile WANO compart performan™™Hel e <ce
(gap) fa™Ht de cel e mai b u n e ttoulemorhovat dea &/ANIGeestet i N i ndustr
iTrebuie st " nvewi din gredelile celorlal Wwio, Noam
Levenson, profesoril1l98utor Hi animator (1911

2006, WANO: Misiune de evaluare

Echipade evaluaremonsemnat o perf or man'™™Hb SOIRENGHEb i t £ | a ni v

Contaminarea i bert a suprafewel orn midgnam didentade r a
decontaminar e, care menwine |l a mini mum it l©¢ océamni mm@ia

W o zonkt a activitbt™Hi I or deiAFladi oprotec™i e care

DesftBurarea lucrtrilor cu risc radiologic ridi
radi oprotecwie calificatcppate dukcecthtexpluoerea ne

Pentru a “mbuntt £ Hi performan™el e pe aceastt zon:
ac'H uni care a vizat urmktoarele aspecte:
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- Clarificarea Hi “mbuntt & "Hasisterduluialér raidbd w pirelakorareawidioe r
materiale de pregttire “n acest scop;

- Clarificarea competen’™ei ‘'Hi responsabilitt™ii pe

- Revizuirea procedurilor pentru a include, conform ghidurilor WANO, reguli /réntentru:

U Definirea zonel or d ecarhpuribordie  rrard@ ranti lHe ¢ diedind arted u

extreme
U Clasificarea l ucr triil ®cul’uni fruandciidileo gd & incluss wpentzuw It |
pericoluldeconami nare internt cu tritiu;
- Stabilirea criteriilor pentru identificarea | uc
radi oprotec™H e din cadrul Departamentul ui de Rad
- Raportarea cttre conducefiExpuneéemidiicmadioviudwal € ea@
- El aborarea Hi introducerea " n programele de predg
LucruinCampd e Radi a™Hi i ( RWP) .

2010, WANO: Misiune de evaluare

AEf orturil e dee ae xrteedrunceecautorcpetizatéa eixpguaeri solective caresse t u e a z
printre cele mai scktzute "~ n cioRMpHPWR.a " HD@z & ut acted Il ta | éHi €
r edus 209bmtSk @ 2008 la68 omthSvin 2009. Contth u "Hi a dozel or i satedusdecla | a
31% "n 2008 la 14 % “"n 2009. O cont0i mo™Hii & oirmmgar tea
tr
Ra

i tiul ui din aer “"n Zona Radiologictopemnnter uapitd egmte

portul a consemnat urmktoarele aspect semnificat.i

1. Sistemul de monitorizare a tritiului din @efT AM per mi t e personal ul ui de r
l a di stmtnrHt’"Hiciooerit riabbkyi st i dentifice scurgerile
ofert instrumente de analizt pentru identificarl
corelarea cu parametrideu n c "Hiisise aneé or cu apt grea.

2.l mplicarea directt Hi puternickt a conduceri. T

management, de exemplu promovdaredOP 10 a problemei reducerii expunerii interne.
3. Cmbunttt™i rea f ac tunelardirnplasticpen uplizaceéd wnaer tomkinezohne antissopire.
4. Conform bazelor de date ale CANDUOwners Groug COG doza totalt “nregi st
f ost cea mai mict dintre centralel emkeattiop PHWR,
Echipa de evaluare a consemnat 'Hi STRENGET:f or man™HL
APrin activittWwile de decontaminare ¢éi ruenduso nntur
evenimentelor de contaminaress f L cu't podkd brndtiarctceadlul per sonal ul ui .
oper tridi normal e, cu echipamentul de protecWwie de b

20102011, COG: Schimb de experien™M “n radioprotec
Echipele formate diciHi epdei ahi Hifernteadeapr atine C,

centralele participante din Canada, Chidareea Ro m©ni a cu scopul creHterii S

pentru “mbunttit™Hi rea perfornmWANBel or de radioprotec’t
Raportul final al schimbul ui de experien™L a con

monitorizare a tritiul ui Hi d e ciimeriarubzbneiaadiolagioent a mi n t
Au fost de asemeneamsemnate alteune practicic ar e contri bui e | a perfor mar
- Suportul permanent amanagementului i alinierea “"ntregii organizaw
- Programul de pregttire al tehnicienilor de radio
- Monitorizareaded di stanwt a condi Wiilor radiologice sis
- Sistemul de control al dRoberiAlaami ML r icontmnokohekeud
fixatt.
Echipa COG/WANQaconsemnatHi c@®pg ervtauni t £t Wi "~ deuf mbuo éadtietlie r 2o n
- Programul de control al contamintridi cu radionuc
- Procedura de executare a gamagrafiilor.
- Programul de recalificarénr adi opr ot ecWi e a personal ul ui expus
- Procesul de eliberaredebu r egi mul de autorizare a dedeurilor
Pentru toate aceste aspecte auffdscmiteHi f i nal i zate ac™i uni corecti ve

2013, WANO: Misiune de evaluare

Misiunea de evaluare WANO din 2013 a apreciat performantefeaa i o p aleoGNE CeéHiawwdea fiind
solide, cu o dozt colectivt printre cele mai sctzut
monitorizarea continut a obiectivelor de dozt indiyv
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Ai T anul 2013 echipa de evaluare a conserin d o u t perf or man He debseb
STRENGHT:

AiPracticile de lucru G&i procedurile | aboratoarel
medi ul ui asigurt evahateat eaddodel den pgrexae zereanldti dca ‘u
Aceastt perfor man'HtL, l a nivel de excelen™Mt a f o:
I ndi vidual £ 'Hi de ContCmd o mjl urRkatdd mlaed i wiitw "H ar tMiedii p
de intercomparare internaH opnal.earHdeptHi nd aHtepttir
Preocuparea “"ntregi.i organi za'Hi i, SsusHi nutt de ct

generatdn procesele centraleia concretizat into pef or man™L apreci att de ecihi pa
i ndustria nucleart.

APrin aplicarea unor tehnologi.i inovative &i pri
de dedeur i radioactive a rezul tda de Geeudruic egeen esruabts,t
radioactive depozitate temporar, precum &Gi o reduce

Echipa de evaluare a formul at Hi 0O r-ecamahdar enp
activitate,ont r ol ul lucrtrilor cu risc radiologic ridicat

AAnumi te sl tbiciuni “n  pl aniufcictrsaradmlogic ddicat aurcontus la O
“ncasarea unor doze neplanificate. A wsona@utun h raplidanea t
fundamentelor de radioprotecwi e, acWiunile corectiyv
“n condiWwWii radiologice dificile.o

Departament ul Radi oprotec™i e a i nliéHi™diti luonr pdean” ncy
generice pentru “mbunttt™ rea procesul ui existent d
vi zat planificarea, control ul Hi execuHi a lucrtrilo

ARevizuirea procedilor pentru controlul nedistructiv au a d iga3di |

A Revizuirea responsabilitt™Hi lor asistentului de

A El aborarea unei proceduri pentru stabilirea ni

bine definite printbevd uar e i ntegr at t;
A El aborarea unei procedur.i dedicate stabiliri:i

de radioprotec’™Hi e;
A Revizuirea procedurii de planificare a opririlor centralei pentru a include analiza de impact de

radioprotetHe “"n t i mpul lucrktrilor.
Au f ost el aborate Hi emi se material e de pregktt
personal ul ui "Hi ntt:
A Fundamente de radioprotec™i e pentru personal ul
A Deprinderi Hiecoampertamenmpubhdlucrtrilor de n
A Consolidarea pregttirii asisten™i | or de radi c
radi oprotec™Hi e “n timpul l ucrtrilor cu risc ra
A Revizuirea materialuluide pregt i re pentru aplicarea principiil
analiza de impact radiologic;
A Pregttirea personalul ui de “ntre'Hi ner e pentr L
securitate “n munckt, securitate nucl eart;

Ac Hiluem au f ost monitorizate continuu prin proce
deficien™™el or .

2015, WANO: Misiune de evaluare
Misiunea WANO din 2015 a consemnatmb unt p & fHf o eman "Hel or de radiopr

apreciindi-l e ca fiind fAsolideo. Ni vel ul perfor man Hei | a
continut de “mbunktt it ™ r e b ainedlitarega € "Hs plpndidate pentru peducezea n i
dozel or Hi pentelor mdiologice.a eveni m

Doza <colectivt a rtmas printre cele mai sckzut e
presiunei P HWR . Au f ost eviden'™Hi at e, de asemenea, contr
reducereacomcnt ra™Hi ei tritiului "~ n aer cu rezul t-auireegigtratz i t
eveni mente de contaminare a personal ul ui deoarece Z
asigurat un control eficientalont ami ntri i cu monitori interzonali pe

Cn anul 2015 echipa de evaluare a cons&MWRENGHT:ca o

APrin concentrarea continut a “ntregidi or gaNEi z a
Cernavodt a obWwinut “n ultimii 8 ani rezul tate de

om@Svin 2007 la26006hSv  "n 2015. Ambel e unitt Wiunclasmgntabisueoa z t
centralelor monitorizate d@/WVANO. 0
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Alinierea “"ntregi.i organi za'Hi i, l ucrttori Hi con
termenul ui sur st, “n special reducerea tritiului p
e X ¢ e p:"Hiduweea dozei colective de la 520 GBv la 260 oSy, intro perioada de 8 ani, printre cele mai
bune performante ale centralelor nucleare capee r reagtaricu apa grea.

2018, WANO: Misiune de evaluare
Mi siunea WANO din 2018chaeneocoehesctcuti ceé¢t deehtar £lea n

"nalte standarde de securitate nucl eart, ur mbrind
deosebitt comportamentul ui l ucrttodadode denexocelaemn’
nucl ear. Pentru radioprotec'™i e:

APerformanWwa rtmOne exempl art. Expunerea col ect i
0O margine substanwial t, fiind printre TelExmanehbaa
ti mpul oper tridi normale este bine gestionatt. Cond
identificarea deficienwelor de comportament al e |1
conseei maei dprotecwi e. Este menWwinut contactul Cu |
experienwt. 0

5. Concluzii

CNE Cernavodt a ob"Hi nut “pnr i wékpoiiehdi colectimenintun clasament Bla t ¢

centralelor de ti’HWR. (fig. 1) Dozele colective anuale au fost sistematic sub valoarea medie a dozelor colective d
centralele CANDU 6.
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Doza colectiva om mSv
-
(=]
=]
(=]

600

400

200

0

2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
‘_CA.NDU 6 Mean value | 1530 1130 | 1734 1882 | 1122.2 | 1368 674 1058 | 1816 | 1316 | 1108 747 685 566 478 320 531 446 548 333

‘—I—CernavndaNPP 466.2 | 574.8 | §50.5 | 818.3 | 656.7 |731.589| 561.06 | 270.83 | 344.32 |242.625|393.645| 196.5 |458.935| 254.55 | 296.15 | 194.05 |433.965| 253.75 |247.015|216.315)

Figura 1. Doza colectivt anualt | a CNE Cernavodt

Evaluarea peeforamaonpeloorec H e ale unei centrale
cantitative, doza <colectivt fiind i ndi cator ul uzual
promovat o politict de radiomradteed Hiree gpzat tf agd oa m
angaj ament , i dent i fetcx arHe a pwulaenseirgabridried "Hf bac Hi onal
echipamentel or Hi procedurilor precum Hi stimularea

Ceamaimr e parte a expuneri. colective este “nregis
I ndicatorul 0dozt individualt maximbk (totalt 'Hi i nt
execut ktrii um@adi ologici rcdiciasc Figura 2 ilustreazt
a sltbiciunilor 7~ n pl anliJddcotdseradiologicaidicatt r ol ul  'Hi execu

Politica ALARA promovadat dloa e dCINtE i eCfeif annheurn™da. £ fHrir e
performan™el or de radioprotec ™ e.

Mi siunil e WANO au consemnat rezultate deosebite,
parcur sul dificil spre excelen™Ma nucl eart.
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2010
7.02
2.63
0.85

a

2011 | 2012 | 2013 2014 | 2015

| 613 | 8.11 681 761 663
[ 191 343 222 237 243

| 045 | 08 [0.53 059 | 043

2016
6.71

1.88
0.85

2017

| 672
| 198

| 0.57

2018 | 2019
584  7.23
2.56 | 3.25
059 | 06

CNE CerhavodL,
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30 DE ANI DE CONTRIBU HI | LA REALHRWAREADH RADON
ROMANIA

Ruxandra S | P &tuxandra.sapoi@dositracker.conMargareta CHERESTER?
'DOSI TRACKER, Laboratorul de Mbsurttori de |
RODOS LABORATORIES, Laboratordl e Dozi metrie I ndividual t, M

Rezumat

Prin prezenta lucrare ne propunem st realiztm un rezgmatl
ale htr ™Hii de radon “n RomOGniHa. cbuntrabedd skecpubkntataz:
specialitate sau prezentate “n cadrul unor conf eriini"He'Hin
contri bu™™i i, inclusiv rebDobiatabtkerst tudiiclaglrar preakcraet
activittb™ii de radon, stadiul actual al htr "Hii d e curriscd o0 n
crescut de expunere la radon.

1. Introducere

De Hi @stoperdt “"nctkt din 1900 de cttre Dorn [1], ra:d
for Research on Cancer) ca element cancerigen abia Tn anul 1988 in urma rezultatelor studiilor epidemiolog
realizate pe |l uceahbheodi2i] . diCu miomdlee aselt el , “nct de
|l egbtturt “ntre expunerea | a radon Hi a descenden’™
lucrtrilor publicate “~n salceoldid pllt M@®nlie aa pckur uptrei vliia e
din Saxonia Hi Bohemia [3, 4]. Aceste lucrtri, d e Hi
descoperirea radioactivitit™i i, a a baaaj prirmekor studii epalémiologide a
realizate cu privire |l a efectele radonul ui ‘'Hi ale d
“"nctkt din anii 1950 [5] Hi au condusdloa MHecasidaneéearf
risc ridicat de concentr a’Hii mar i de radon “"n aerul

2. Harta de Radon | adeilvalpiinmelreaaliHi oMiall a st adi ul
Cnct de la “ncepuceali aatid opr il@&OI0eg Htur "Hiosde rradon pe
deradon.Da | ungul ti mpul ui aceste htr "Hi au fost compl
"mbuntt tTHi ori ale tehniciltor Tdataeanategsteatati sbhdbuse

permit identificarea zonelor cu risc de expunere | ;
ni vel interna™Hi onal, ultimele actualiztri
Legenda Detalii « ‘

NE THERLAND "’,'3“!.,‘

= ‘
StatParCommune2020WEB3 3 >
3
s

Amsterdam

Glasgow  oEAnburgh

UNITEL L wonTyn
b KINGD OM B

S
v o Bellast - e
Dougtas Gtk 8
s -
0 7 oo Legend
P00k S 231 Dublin Liverpodl  gareiagter Maximum radon potential
)
Esri, HERE, G... (25 e i A }‘ ’.—,,',,,”,,;_,“ Lessthan 1%
o >
Y 1-3%
- EimingliSm
> ~k= o 3-5%
% 3’ 5-10%
et Londss 10-30%
g
. oy I Greater than 30 %
'E 4 © Crown Copyright | Esri, HERE, Garmin, FAO, NOAA, USGS
A -3
C_Js1% Probability [%] of exceedingthe reference value:
C2-10% \Vgagien, o e
2 11-20% . (= ' g “
I >20% L R -
o dal

FiguraliHE r "Hi compl eax®Bedgimaaddén, Marea Britanie [7], St
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Incepand cu anul 2006, Centrul Comun de Cercetare al Uniunii Europené (J6t@ Research Center) a lansat un

proiect pe termen |l ung de rveedl ieguwurrepeanurEi chriera™Hie ¢
Radioacti vitk ™ii Natural e. At |l asul include hitr ™Hi c
radonul ui “n aerul din interior, conoehatradbat ut an,i
datorat radia™H ilor telurice Hi permeabilitatea sol
interior, setul de date pentru o supr af a Hdardcaonedidi, n e
medi ana, mi ni mul , maxi mul Hi numtr ul tot al de mtsu
acti vitt™™io.i de radon a fost efectuatt | a peallkmxl0l (
km. RomOni a a transmis cttre JRC prin Universitatea B:
aer ul din interiorul | ocui nHel or

Indoor radon concentration @ -

Map Legend -~
M 0- 20 Bym*3
W 20-50
M 50-100

100 - 200
200 - 500
W 500- 1000
M 1000- 2000
M 2000-10120

Malta

Figwra2i Harta JRC a concentraHi ei de Radon n

inMai2019,Pantae1d) dpublc at o analizt calitativkt a tuturor s

a htr ™Hii radi oacti vitit ™ii naturale a JRC. Re faatorii t or
au constatat faptule crtadnoanj oaru tauv eta |lhaerWwazior midsur Lt «
unor popul awi i cCu [d&r acthlecreiassttitc i c asrpaecctiearliest i ckt a
caracterizare insuficientt a unalezooacedepaieee ac

mari decat in realitate, astfel supraevaluasduiscul de expunere la radon.

Cn Noiembrie 2019, EIlio &lurofpkhlnta ap Raldiomatl upr idma h

lucrare autoii esti meazt c¢ct evaluarea expuneri.i l a radon
evaluaresar baza doar pe mbsurarea concentra’Hi ei de r adc
esen’Hi al e pentraidHia detirmaooaonmenitmt eri or . Lucrarea
interpol ar e, printre care 'Hi regresia kriging, ut i
secundar e. Harta a fost resalritzari dmnnb&2adae IHL2 i mid
continent. Cn figura 3-Eesbepeankzantatdonpfiumadhartmn
activittk™ii de radon “n aerul dintenterubr cladbaizh

caracteristicilor solului.

Lucrarea prezentatt de Cinel |l al . [ 13], “n cadrul
simplt hartt a radonul ui ~ n emtroaevalua osculde expuneretlgoradonipéntouro
anumitkt regiune. Autorii aduc “n prim plan probl eme
activitt™Hii de radon, armoni zar ea p armanigadea procedarilor dé e
validare a valorilor rezultate Hi propune ca “'n | o
caracterizarea unei zone st se wutilizeze rmwai proulasi
sol , tip de roct, permeabilitatea solului, etc. ),
autorii propun ca mtr i mi de i eHire, pe | ©ngt ccenhc en
deasupra nivelului de referin™HL, poten™™i al ul geogen
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Figura3iPr i ma HBut ap®ant a concentra™Hi ei activitt

3. Harta de Radon in Roméaniai delaprime e contri bu Hi i la stadiul actu
Primele contri bu™i.i l a realizarea htr "™Hii de radon
de <cercetare “"nct de-alanguwiceponi blor amaiul dros u@red@.z v i
concentr a’Hi ei activitie™ii de radon, prin implicare:
IFIN-H H , Hi a Direc™i il or de Stnttate Publict din Rom
pentrurendscuaomcentr aHi ei de radon “"n diverse medi. |
capabilitatea de a asigura mbsurttori cu acur at e’ He
laboratorul de etalonare din catltGIN HH.

Cn continuare vom prezenta contribu™Hiile “n acest
proceduri de mbsurare a concentra'Hi ei de radon, “n
de radn In Romania.

31l nstitutul Nawi onal de Meteorologie i Hi drol ogi
Lucrarea DIl ui Cucul eanu [ 14] publicatt “"n 1992 pr
radioacti vitt™ii nMeldi8wl.u iMbdksiumr e ora td eed grrlau8 hhtesur ar e a
filtrelor pentru aerosol i idNiapostaa 'Hil ialHe: TiomicHo &Hi a ,Bu
a fost mbsur aM tetcaul awmatdSMi¥.ox sGur st de

3.2InstitutuldeCer cet Lt r i PNue Oeiar e
Tnperioada19841992, “n cadrul unui proiect de cercetar e,
de mediu din zona FCNE Cernavodt [15]. ProbelievirteacS
natur al e (activitatea radonul ui , toronul ui K i des
radionuclizilor de vi aSt -1Bly®@sy3k, S, K4kt 'emr mp mab & ad & alna
out murager e, f
Cn ceea ce priveHte mbsurarea-ac ®rfeeriturad Hipei fdd tmadc
cu o po#{EBERIBRNEScU debit reglabil /1/, utilizaneke un debit de prelevare de 25 I/min. Filtrele au fost
mt s u r aun eadianetru alfa tip RA EBERLINE SAG4 cu scintilator de ZnsS
determinarea radonul ui , toronul ui K i a descendenSi |
1984 ki poOnt "n decembal e d98®&2coWva¢otri & @i eniedi adanul
variazt ~ HHir e8 ,#515IB g gni m
Laboratorul de radioprotec’ ™i e -HidezvBltatpd fest ddtatecu echipamednte
performant e dadmc anttsrua Hireei aacct i vi t £ ™Hi i de radon, i ar
notificate de CNCAN ce ofert o gambi foarte variatt
diverse tipuri de pr oabecon rniuntturleuic adree r’Hid odne t” enr mai pnta
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Hi
e mi

deteconhaoaamda a Hi ei radonul ui “n aer ul at mosf
"HLt ori al fa [16].

33l nstitutul de Sktnkttate Publickt Bucur eOti

Tnperioada199®2006, col ectivul Il nsti tutul ui de Stnttate P
19] cu rezultate privind dout studii de mkbsurare a
publice:

9 Primul studiu &ost derulat in perioada 1987L 9 9 0 'Hi a fost realizat prin
119 | ocuinHe din Rom®O©ni a. Mtsurttorile au const
alfa globale a filtiehbe. cAnckaostathbseiuracei[@mt @
18]

9 Cel deal doilea studiu8 der ul at “n anul 2000 THi a constat
cl btdiri publice ('Hcol i ‘Hi gritdénprHelevartel a zOo st
iernii, Hi au f ost mtsurate valori a f, @ o cabarecneedid r a
de 146 Bgi Di ntre toate valorile mbtsur dHie, 2%, Bidt%d

valoarea de 400 Bg/hiil9].

34l nstitutul de Stnttate Publict din | adi
Tnperioada199®2006, colectivul Il nstitutul ui de Stnttate
23, 24] cu rezultate prinvimd indreage rotrrud "Hil @ caid tni"Heil tok "F

T Primele studid. au f ost realizate prin mbsurarea

aer ul din interiorul a 348 de | ocui n"Heeadkiaarosailpel d c
filtre Hi mbsurarea activitt™Hii alfa global® a
(valoarea medi@ 8,7Bg/nmi°  n | ocuinHe din blocdrn decaipmiHe aime
ceamaimarevaloaret sur att a f0st de 564 Bq/ m
1 Tnperioada19982002 au f ost reali zate o serie de mtsurt
de " nchbtperi “n locuin™He individuale din zona ru
Au fo st utilizate dout metode de mbsurare: met ode
scintilator THi metoda de mbsurare directt cu wun
concentr a’Hi ei descendendHidorri tdne deadoanl cHil appe nitcrau
echilibru a activitt™Hi i de radon. Suplimentar au
a stabildi 0O corela™ e “ntre conceaemttirvai’Hi ta™Hiaictdevin
|l ocui n'He. Dintre valorile mMisCuabeadbar a2&stawi d
prima hartt a concentra™H ei de raddiguradn aerul di
P ‘.,‘;g \ Bq/m’
T ’ri B 50100
‘ Hj_ _.! H : B 4050
S | 1 ‘ o 35-40
L[S | | L 30-35
IIH 11'1 J—l 25-30
AT R [ [ 1525
8 || | L] ‘
{ i l%
' - N
i u
g 1“‘.,
»
. .
|
Figuradi Hat £ a Concentra™Hi ei activitt™ i de radon “~n ae

anului 2002 [24]
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35l nstitutul NaWDeoznvaoll tdaer eC eprecnettraur eFi zi ct Gi I ngine.

Lucrarea Doamnei Maria Sahagiabpbi cat £t " n 2019 [ 25] p i eHBE iinndezvoltatea s

proceduril or de mbsurare a concentra'™i ei activitt™
introdus sistemul cu detectori de urme tip CR 39.

Inperioada207i 2011 au fost realizate o seenite adHe emtsler ktad,
| ocui nMHesurttorile au fost efectuate cu de-Bé&mwi{26]r i

Majsoritatea v a | oubiniveturde 10@ Batfr ad @&r aaiu ffosst smbsurate Hi
Bq/m”.

In perioada 2017 2016 sa der ul at proiectul O Rtend de etalbomare aa aparatorie dee i
mbsurare a concentra’Hi eif idreanriidadto np rHin dRelsacnreunld eddHHI O r
Inovarei | | . Proiectul a fost realizat “n parteneriat cu
principal al acestui proiectd consti tuit constrladINiH&, Laboratorul de Metelogee d
Radionuclizilor. Camera de radon este prezentatt
aparatelor de mbsurat concentraSia de radon “n aer,

Figura 51 Camera de Radon din cadrul IFIN HH [27]

De Hi acest proiect nu reprezintkt o contribu™Hi e dir
esen’Hi al deoarece este singur a i nsBHtabhasedHeckipaneateloe aste |
obligatorie pentru toate | aborataaueé&reedeit aineleadrc L
| aboratoarelor din Rom©nia Hi asigurarea trasabilit
Rezul tatele demseddrtwel odbcH sxtudie proi ect au fhrcut p o
proiect finan'™Hat prin programul Hori zon 2020, Eur
( EMPI R) . Proiectul se nume'Ht e ARABDON),odr ¢FNWHH éste rpartenerd o |
(finanSat din fonduri europene) “"mpreunt cu 16 inst
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36Uni versitatea Babed Bolyai Cl uj Napoca
Din anul 2000 poO©nt "~ n pr ez dyaidin Cly Ndpaea a realizatlo sedendie stedii dei t

mbLsurare a concentra’Hi ei activitti ™ i -adeoncentrat im speciahin a e
zona Transilvaniei. Aceste studiittdHi i daeleutraatdomr i'm
|l ocuin"Hel or din zona Bti Ha nAtei “n cadrul proiect
activitti’™ioi de radon “"n alte regiuni di n Tr acnesntlrvaa™d
activitt™Hii de radon “n regiuni d i -RAD&EN {81].aDe dsenzenes,iinl v :

cadrul proiectului SMARTIRAD-EN [ 31] a fost dezvoltat un proiect p
activiton™Hi i de ra

Principala metodt de mbsurare a concentra'Hi ei acti
“"nciktperi din | ocui n'He, "mptr Hhrea suprafe™el or " n
ur mbtoar eldd evalrartimetmet a valorilor mbLsur at e, med i
val ori mi ni me 'Hi maxi me ale concentra™iilor activi
concentra’Hi ei activilt tHHi ia desrmadosn i matdapitpeHimeami & 01
fost transmise ctitJroég n€Co rRiesieamarElhr cCeendrelr Hi au contr
activitte ™io.i de radon “"n interiorul clidirilor
} AT
, Asee~/ N
"l c‘,u;, ® 100 10 10000
b P ’
F ‘ £ x )
'--.l ~
5ot 7o T \
100000 ‘ﬁ..” g r,-:.: A\¥ rh]
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Figura5i Hata@ ncent r a Hi e de radon reziden'™i al, Harta con
apt [30]

3.7.Dositracker
Cncep©nd cu anul 2018, compania cu capital privat,
actiivi tdte'lHr adon | a | ocul de munct prin metoda de mi
Wav e. Detectorii Airthings sunt fabri ca Hi “n Norve
Detectoridi se cootnhecltee azn teli eof dod uce ot i p smartphone
desctrcate valorile mbsurat e 'Hi poate fi vizualiza
radon, temperatura aerului, presiunea, umiditat@al at i v £ ;). IiPc¥z0l@n, careCulilizatorii sunt de acord cu
di stribuirea | oca'Hi ei instrumentul ui, val oril e mt s
activitt™Mi i de radon “n aeruwhingdin interior, hartt g

North
Atlantic
Ocean

* Tynisig
Morocco

. :

Figura6i Har t a concentr a'Hi ei activittH i de radon

Alderia
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In perioada august 20i8d e cembri e 2019, “n cadr ul a dout proiect

fost derul ate sttiunmduiti ad ec onmtcsewnrtaraéHicedan acti vitt™i i de
parter/ subsol Hi compararea valorilor medii 2&é4oile nut
medi i pe “ntreaga p eupiincednire 18Bg/MmHNL slulria rEBq/ape fiosad caec d e
inregistrat valori maxime de 256 Bfm me di ate pe o perioadt de mbsurare
In perioada octombrie 201@a ugu st 2020 au fost reali zate esbodent
activitti’™ioi de radon “n 33 institu’Hi.i publ i ce 'Hi pr
monitorizate selectate |l a nivelurile inferioamadtpd
mbsurare cuprinkie 13nbt r®n/dn g iBxyt/ rMmar ea orart a concen
identificarea perioadelor cu o concentraH e mai ma r
19. Figuréeztzient/rt Hin 8epempl u de rezultate ce pot fi a
%
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&
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Figura8i Evol u™i a Concent ma Hineii na cectrii wirt ic'Hi ievd el emali & r e a
COVID-19

4. Harta de Radon in Roménia-pr ovoctri cu privire | a identifical
la radon

Radonul pttrunde “n interiblreldchtf8undbh®HrepHi npcihap

Datoritt diferen™Mel or de temperaturt existente “ntr

i ar nt, radonul din sol se va doerplHis as € nv anoao mcaet nutrr
Geol ogi e, geochi mia 'Hi permeabilitatea solul ui Hi
concentr a’Hi ei a-gcregiumei t £t 'Hii de radon "~ ntr
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Studiile realizateasp@nbazatpfezerth mai Rmm©eri parte p
radon “n interiorul “"ncktperilor din | ocui n'He. Cel e
Bol yai din Cluj Napoca ~ nf acmduruil eurodpene !l Bir déna
RAMARO 'Hi -REBDARR)T. Au f ost evaluate foarte pu'H ne |
delimitarea orelor de lucru.

Publica™Hia RP 193 a Comisiei Eurapgenel [ B3] |l ocnlH de
etape pentru identificarea zonelor cu risc de expunere la radon:

1. Realizarea stwudiilor de mbsurare a concentra
acces public
2. Dezvoltarea de metode de delimitareanelor cu risc de expunere la radon
3.l dentificarea tipurilor de Il ocuri de munct F
mbLsur bttori
4. St abilirea unei baze de date de colectare a r
5, Stabilirea pr ot ocacradenule Tndiferitedcentexte (falusia tipd de dozimetru,
recunoaHtere, autorizare Hi acreditare a | abc
O parte din etape sunt deja implementate in Romania, dar dezvoltarea de metode de delimitare a zonelor cu ris
expunere laradonestenct | a " nceput. Au fost realiza™i pri mii
- dezvoltarea metodel or de mkbsurare a concentr
construcHi e, exist®©nd umdinanii980r es pentru acest
- colaborarea dintre Universitatea BabeH Bol yai
interior
- stabilirea Metodol ogi ei CNCAN pentru deter mi
cltdirilor ®#He mendta [ D&uriprein care sunt i de
cltdirile cu acces publ i c pentru care sunt
mbsurare a radonul ui “n diferite contexte
- autorizarea | aboratoamkesoradea oaocprcehtiafHeai
- implicarea institu™iilor publice Hi private
concentr a’Hi ei activitdt™Hi i de radon | a deducrwl (
prin studiile realizate de Dositracker
Pentru etapa de dezvoltare de metode de delimitare
rezultatele ultimelor cercet tri l a nivel mondi al |,
- CmbuHWittda metodel or de eHantionare astf el “'nc
de risc identificatt.
- Caracterizarea geochimickt a solul ui Hi mLsur
sol.
- Aplicarea tehnicilor de intpolare cu variabile secundare multiple pentru a putea estima valoarea
concentr a’Hi ei actanvumifHLi zdektradadomni Satr
- Stabilirea mktrimilor de i eHire: S u pUtilizarea onora r
clasederiscsaupocent deasupra nivelului de referin’
existen™a wunui risc (da/nu/indecis).
5. Concluzii
Cn realizarea har "Hii radonul ui trebuie st |l uktmdé n c
radon, deoarece aceasta va fi -outanunziattit zpoenntt r'Hii perset
expuneri.i la radon at©t a popul a™Hi ei ¢ ©t C'Hi a lucrt
- Evaluarea incoegpubhenmerliacubdbnd®li astf el crear

supraevaluarea fie prin subevaluare
- Trecerea nejustificatt din expunere existentt

expunere la radon. Acest aspeuplic  Hi costuri nejustificate pentr
supraveghere medicalt specialt, l ocul de munct n
- destabilizarea pi e Heli de i mobil i ar e p dicande éxpuoesed r ¢
la radon.
Prin studiul noil or tendin™He ale JRC de stabilire a
htr "Hii de radon din Rom®©ni a, pot fi " mb u n tnetodeie dee '+
eHantionar e 'Hi metodel e de analizt statistickt a rez
caracterizeze cOt mai aproape de realitate fiecare
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Este foarte important paapttuldiot etmapBRom@mita i onp mamen

proiecte mar.i europene ‘Hi sunt | a curent cu ul ti mel
dezvoltarea procedurilor de mbipuirareumercoaselne r admn
realizate de institu™Hiile publice 'Hi private, prin
etalonar e. De asemenea, a fost creat tweilEURATOM 69/2018 g i s
prin: Nor mel e privind cerinHele de bazt de securit
na™™ onal de ac™Hi une | a radon, Met odol ogia de deter
desemnee alaboratoarelod e “ ncer cbri “n domeni ul nucl ear .
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SECHI UNEIAUCRI RTI | NHI FI CE
Moderatori: Elena SIMION GA. COROIANU

NOI A B OR D | RUROPENE PRIVIND PROBLEMATICA EXPUNERII LA

RADON
Margareta CHERESTES'(margareta.cherestes@rodteb.ro), Silvia ﬁERBANZ, RuxandraS | P &1
'RODOSLABORATORIES, Laboratorulde Dozimetriel n d i v Md g a rRerhasia
’DOSITRACKER,LaboratoruldeMt s u r deMemlio, Mt g u rRerhasia

Rezumat

Lucrareadef a "HHropuneo s c utreteteinr e v arsé¢ ¢ 0 ma nCorhisieil Ind re r n pefltuP mat Ra dHi elcwo gi c
privire la expunereda radon,in scopuldeae v i d modiHh Gareacesta e ¢ o maunsdfdrirmio d i fin f cuknrdeeloleHi a

c u n o Ht'Htni "HerAlldre€utapr@apelO0deanidela primeler e ¢ o mauwpdvire la radon,in careradonuleraconsiderat

e mi "Hiete/gamaH eratratatdoardin punctulde vedereal expuneriiexterne.In lucraresuntprezentateelemainoiabor d £ r
europenecu privire la problematicaexpuneriila radon’H sunt tratatedistinct d o uipuri de categoriide expunere:expunerea
populH&Xplinerépr of esi onal L.

E s e nirikproblématicaexpuneriila radonesteaspectuku privire la comunicareaiscului asociatexpuneriila radon,aspectcare
conducein modfiresclai mp o r ¢ calndHedintretsrpieic i aau ti oHit ints & firdissnédia™ p o p u Inardkdireeacestui
subiectdelicat. De ce spunc testeun subiectdelicat?Pentruc istatisticileeuropeneEurostatH statisticile furnizatede Institutul
Na "Hi aeB & ht a 6 &t botc useanf idaiar pe primul loc in ierarhianevoilorde b a aléoamenilor.Ori a folosi termeni
precumceidejac o n s goentrigdtthnHanunme o u ¢ i gnazWildin| o c u i0org "®erénjhaldinl o c u IO dlenaie r u |
p er e 8Hs époateinduceideeac ici in propriac a sute maip o 8Hi Mrildii g u rceeacédito v énHéveiadeb a at
oamenilori nevoiadea d t p @weataresdisfacenevoiade securitatef i zki securitatéin f a $ara me n i pne§umbolile
saudezastrelmaturale.

ComisiaEur o paemist e c 0 madaodebitde utile referitoarela comunicareaiscului; acestearebuie” n adaptatda
c i r ¢ u msutusate; BecialeH economicealef i e ¢Ht ringatestscop,am extrascatevadetalii interesantedin statisticile
furnizatedeInstitutulN a "Hi de8 & b t dirsRomaniapentruacreionap ar t i ¢ udecaretietbuiesHHIl ®seamapentru
adapareamesajuluilar e a | din"Ha'hi@aes t r £ .

Referitor la problematicaexpunerii la radon pentru persoaneleexpuse profesional, sunt prezentaten o u t tu'lgrivires la
armonizareda nivel europeara procedurilorreferitoarela evaluarealozelordin expunereda radonHla inregistrared ont r i bu’
acestordoze la dozeleefectiveinregistratede | u ¢ r £ X p tRitionulla locul de mu n colstituiesubiectulcelor mai noi

r e ¢ o maehrdceate DirectoratuluiGenerapentruEnergieal ComisieiEuropenein documentuRadiationProtectionNr. 193
publicatin ianuarie2020sunttratatec e r i refédtodraa radondin Directiva2013/59/EURATOMHI e | autHe a i IAEBe | e
GSR Part 3 pentruimplementareacestorain monitorizareaexpuneriila radon la locul de mu n intvedereae v a | dokefor i
pentrul ucr & k p tilditaded o 24 e c- reprezentdndumaexpunerilorprofesionaleanualeale unuil u c rekpusdim
toatepracticilepecareled e s f t-ttebaigsti n c I'Hcamponentaled o zih expunereda radon,in cazulincaree x i st t
risculcaunl u c rstbtroi rme anSvdih expunereda radon.

1. lIstoricul r e ¢ 0 ma n CRR du prigine la expunereala radon

Se” mp | iapreapkunesecoldecandComisial nt e r n peftiiuleran @ IcRHi dei o I( o g inte dtekmoment
Comitetull nt e r rpantHiPo o a fenpotHivaRazelorX 'Ha Radiului)luain considerarexpunereda radon'Hla
d e s c e nadestmidfti primeler e c o maale tCRP, {°Rn era considerate mi “Hieta/gara 'H idrept urmare
expuneredaradonafostp r i caexpuneree x t €1f. n £

De abiadin anul 1940 a fost | u drt dalcul expunerea n t darradén’Hila d e s ¢ e nadestuiddir primele
r e ¢ o male ICRPrdéedicateradonuluiau fost emisein 1977’ Hvizaup r o t re @ dHi @a noingriloc[2]. Tn anul
1993,r e ¢ 0 ma IC&R.cu prilire la radonaufost extinseH pentrup r o t e & dHi @impogivacadonuluidin
| o ¢ uHdalaMecuriledemu n BJk

P ©Otala p a rr ie"tlioana rdith ICRR 1D3ppentrumanagementd i t u adéblkpunkrdaradoneraufolositea 'H a
numiteleo n i v delaw rHi ' eraaldate in consideraredoar expunerilela radon care se aflau deasupraacestor
niveluridea ¢ "Hi Comigaarevizuit” n a ¢ e atordaréH a propusgestionareaxpunerilora radonprin aplicarea
principiului o p t i miceedce i mp | redackreaexpunerii la radon atat cat este rezonabil posibil, luand in
considerardactorii economici'H sociali[4]. O a | schimbareéi mp o r & chucke Rubi ¢ al®3 eateclasificarea
s i t u adéHexpuneve( p | a n iefxii csaHéda, bl £ g e cafelinjocuiesc clasificareaa n t e r (practcir Hi
i nt er gxpunéigdairaddonfind os i t dWeeXduneree x i st ent bt .
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Schimbareana j waakealoc”™ n ki f ©r aHdlut 2009, candprinr e ¢ 0o ma did R u b Il idt5aCélinisia

p ub IDiectd acupivite laradon,prin careesterecomandatin coeficientde risc nominaladaptata detrimentin
valoarede 5 A10* WLM™ a d i apréapedublu comparativcu valoarear e ¢ 0 maml@dRP6%(2,8 A10* WLM ™)

[5].

O a | modificarei mp o restefaptul& «CRP propunecaradonulHd e s ¢ e rackstuicsHieit r aimaacHi fela Hi
cu radionuclizii de interes'Hia n u ©c #tr mesatiep u b | ¢ o a fHii deideorecki | ¢ folbsmdhiodelele
dozimetriceutilizatein cadrulsistemuluidep r ot rea dHi ®l ogi c t .

Coef i dedeongiintruradonaufostp u b | in¢C®PH u b | i187d6HiVa precizac td e HHipu b |l i ¢c a’F
anterioarelCRP a folosit termenli de 6 f a aé¢ aomversiela d o z tedmenul folosit Tn prezenteste acelade
ocoefdedioe RrinPub | ilt9asdfacad i st C h dritthoac o e f ided cemvVHicaresurdfoo |l o s i |
doarin cazulexpuneriiexternéHo ¢ o e f idedi oezoatEsuntf o | @nsazuldikpuneriiinterne[7].

2. Comunicareariscului asociatexpunerii la radon

2.1. Despreradon: efecte statistici, comunicare imesajetransmisein massmedia
Radonulr e p r epriricipataic a u detcancerpulmonarin randul n e f u ntok {8p Cancerul pulmonar este
recunoscutaavandceamaimarer a demortalitatedintretoatetipurile de cancerdeoarecestedificil de depistatin
stadiulincipiental bolii, cAndnu e x i réct uh fel de simptome.ln momentulin caresimptomeledevin observabile,
cancerulestedejar £ s p Eindtept £ alé&dorpului,ceeacefacecapeste50%dintre persoaneleepistatecu cancer
pulmonars tmo a intprimul an de la diagnosticare.Doar 11 15% dintre persoanelediagnosticatecu cancer
pulmonarme u 'He b £ L imaisgltide5 anideladatad i agno[9]t i cbr i

In 2009,0r gan Me a tHiag L h t estiniati iadonulesteresponsabitie un procentcuprinsintre 3 14%din

n u mktdeceazuridecancempulmonarprocentulvariindinf u n déet rec e nmediedé&iadandin fiecare"Ha [B]L
Studii publicatein 2018 au avut ca scop estimareaatei de mortalitatea canceruluipulmonaratribuit radonuluidin

| o ¢ u[l0h fideul relativ in excesfiind calculatcu ajutorul a trei modelediferite;: modelulEAC 0 EX p eAg@&i r €
Co nc e n tBEIR VI (9999[11], modelulHunter (2013)[12] 'H modelul Kreuzer(2015)[13]. In cadrul acestor
studii publicatein anul2018,Romaniaa raportato c 0 n ¢ e medieka ftiielele "Ha in aloarede 84 Bg/n?, iar in
urmaa p | i noodletelormaisusme n "Hi proceantuldecancempulmonaratribuibil radonuluiafostde5,5 %, cuun

n u mestimatde 2.650dedecesg10].

Conform ultimelor date raportatepentruRoméania,c o n ¢ e nMeediealéladanr a p o la nigetultintregii "HL a i
crescutdela 84 Bg/m® [10] la 181Bg/m®[14] - a d imaimult decatdublu- ceeaceacondusdaa p a mir "elicaimp i t a
massmediaa unor mesajede genuld0 Ro mCcrimaie x p a &t tdik®&B lar a d ¢LB].0Trebuieprecizatc £
reaultatul raportatla un anumit momentestein s t r @arefatecu statisticamt s u r L é¢fastuatep © matacel
moment.Rezultateleaportate(84 Bg/m® 'Hrespectivi81 Bg/n?) trebuieprivite carezultatedee t agbebazandise

pen u mtdemdi s u rekistemtdadatae f e ¢ t a p b iPéntrucalcululvalorii mediilanivelde™a s u pr af a
Romanieieste” mp £ i Hb36dezonecus u p r defl@xXHA km?, in caretrebuieefectuateninim5me s ur £t o
[16]. Tn acestmoment,in Romaniae X i rieku unn u mmaredemt s u r (efécatein specialin zonelecu

p ot e aréstiutdd radon)dar e x i multetalte zonein carenu au fost efectuateniciun fel demt s u r ¢éeeacer i
desigurc tare un impactdirect asuprarezultatuluifinal. O valoarer e | e vadirotb £Hi atuncicindmbt s ur Lt o1
vor fi distribuite uniform pe toate zoneledin Romania.P © naLacel momentputem vorbi doar desprerezultate

p ar "Hiaradurgputernici n f | ude stakistitadin spatelelor. Aici intervine responshilitateas p e c i adii Ht
fiind aceiacarei n i ‘iHesajaladresatpoii n s t i rhagsthiedial o r

Cab a pdntrugenerareanesajuluiconformc £ r @i @ m&ntceimaie x p a ¢t tdil&Blar a d a fosi
folosit Atlasul European al Ra d i o dHi tlatwalet- LEuropean Indoor Radon Map, disponibil pe
https://remon.jrc.ec.europa.atdreestegestionatde Grupulde monitorizarear a d i o a enediulvidirt Geritulde
CercetarelointReasearciCente al ComisieiEuropene.

In raportul publicatanul trecut, Joint ResearctCentreH GermanFederalOffice for RadiationProtectionspunclarc
datelepublicatein Europearindoor RadonMap nusunt” n elevantedeoarecent s u r tefeauaténud aeopek in

mod uniform zonelede 10 x 10 km?, existandzonein carenue x i ricturtfel demt s u r tobetnicaree x i tt t

n u minicdemt s u r Hizorein tareaufostf £ c extremmdemultemt s u r (exenoplu:R3.993demt s ur £t o
intr-os i n @ wm&7).

Raportulp r e c i cawaanai fi nevoiede cel p u "HinntOtanide mt s u r 'H e ocotedtarea datelordeoareceo
estimarer o b wawdlotilor i mp luh © & méderminim 30 demt s u r Th fiecarez o rdé& 10 x 10 km?. Cand
raportulafost publicat,78%din zoneleh L relitdpénaleradonaveaumaip u "He20demt sur Lt or i / zont
Un alt aspecteprezentatim e n "Hitncacestraiportil constituiefaptulc thartalaradonnuester e pr e z penttua t |
expunereda radona tuturor c e t £ "HéEndedaecenu t oldduiescin | o c usituatéHe parterHi / sulzsal-
aproapes0%dintrec e t L Ed®peilocuiescin apartamentsituatein blocuri cu multe etaje.
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https://remon.jrc.ec.europa.eu/

In acestcontext,mesajeledespreradonadresatgublicului"Hi trabiies fie simple,clare’H la obiect.Ele trebuies t

"Hi melamade nivelul de ¢ u n o 'Hdl p @ pHe | Hitfelbuie & treprezinterezultatulc o n | uintrets pieic i al i
o r g a n'HimaasiHedia[8]. Rezultatelede e t aafe stadiilorde mt s u & edosuluinu trebuies tcon d ula t
intergpredad & r e amdwisinrgcateinducp an Hio & | i soplinkéhtardn randuluneip o p u dle@™Hi i
a g r ededtt negative.

R e ¢ 0 ma nGbrisiei Humpenea p £ riuR tieb | iRPA8BIO R i sk mmu n i @un bdcemtpedfaptul ¢ £
procesulde comunicarea riscului trebuies fa i . intr-un climat de incredereéH responsabilitatg18]. in lumina
acestor e ¢ o madedahlajuldintrec u n o 'Hts ip e ‘tié lakkci uhht oi 'H tpuiblictileploagefi diminuatdoar prin
constrirea uneir e | decrédereintre p £ r Tidplicaée In procesulde comunicare.Incredereanu ested a e

¢ u n o 'Hfinisinetlenai@lesde modul responsabiln care” n "He |s dcgoermu n iincréderease poateconstrui
doarpef u n duméH rao fkbirale carei mp Igir d émpatieH respectF L adestevalori, c u n o 'Ht ilgieftHe | e
consi Blipe o \Hanai entlt r £ decatbine. E bine cunoscutfaptul ¢ toameniinu suntf i i emikEmente

r aHi o ipeelre,é p (Hormdin caremesajelesuntperceputein ¢ o n Htf ii ie rc "Hap @uin éol) deosebitde
important.De aceesser e ¢ 0 maia d & prhesajlla” n "He'Hewilep o p u | fat'ldidceap,a n HE L s L
conducemspreteorii alec 0 n s p iatata€lt ved grkacestetimpuri (ex.: tehnologia5G, pandemiaSarsCov-2,

mi Hc a n & a v a ete)iPentrisatcieiona catevaaspectesemnificativecu privire la c i r ¢ u m<ultaraie]He |
socialeHeconomicalin"Ham @ a sainextrascatevadetaliiinteresantalin statisticilefurnizatede InstitutulN a "Hi o n a
deSt at dirsRomaniapecarele prezintinceleceur me a z t .

2.2. Statisticireferitoarelal o ¢ u irom@&nddr e

Romaniaesteo "Ha detproprietari.In anul 2018, 96% dintre familiile din Romaniaocupaul o ¢ uih calfatede
proprietar,in ¢ o n d iin'ldare Th alte "HL (sgre exemplu Germania)acestprocent este undevaspre 50% [19].
Problemaestec fin afaral o c u i propiethtepre r s aamérlii hu,au multe alte bunuri'H nici rezervefinanciare
cares tep e r mitreatcseniniprinp r o v o\ it elé&dilciezi [20].

40%dinp o p u Ram&thied o c u in epbrtamentele bloc’ HB0%n | o ¢ uindiriddale.Un procentde 60-70%
dintre cei carelocuiescin caseindividualespunc L o c u ilondiHeeVoreder e p acurantesaiur e p acaptdldH i
¢ tu auresursesuficientepentrua facer e p apreaéirtivasauremedialein regim continuu,a 'H a preblemelese
a g r a vndimpia: resurselemecesar@entrur e p avordi 'Himai mari,ceeace” n s e a fpmolianai n fntr-én
cercvicios.

Oal g rko b Hexardselovescromaniiesteaceea ocuiesc” n g h efimdi"Ha'BlindJE cu cel mai mareprocent
dinp o p u tasetHr & iind 'ldtc ausupmadddomeratf21]. Din cauzafaptului c #ocuiesc” n g h gosmeniitdivin
din cetn cemain e r viorHisaualépliesivi,iar d a aik” ‘ot permites fcumpereo ¢ a sai mareajungs fie
pesi i &s$ e nvn aaftgafamilii inghesuiténtr-uns p apidiamic conducda un fenomenpe carepsihologii
flnumescA n e aj U i o &endndchelplessnesgp2, 23].

Peacestfundal general,s p e c i teebuiesHti d uicrf o r oespidradohubexistentin interiorull o c ui ce™He |
esteradonul, deundeprovine,caresuntefecteleacestuiacumsepoatea ¢ "HiinsaolreduceriiacestuidH. a . m. d .
Mesajeletrebuies i o n "Hlivinté&H expresiisimple’H familiare publicului 'Hirebuies fsep o t r i sueamtextuk
psihological oamenilorc £ r mea d r e €usm.g u poafing Mts expgresiimai potrivite decatd u ¢ i gazii |

dinl o c uiomg aeranjhaldinl oc uiorc ddenaipp e € 8Hs €M .oar .Qup d "Hioma d e v Htr iuil n "Hi
poatefi = mb r T componentade g r iHjeropatief a ddis i t (HanéMoilap o p u | ReSHonsalitiateaemiterii

unor mesajesimple, conciseH bine structuraterevines p e ¢ i aHriektininiddulin carea c e 8ol a b cu e a z
i nst imassmddia. | e

3. Celemai noi recomandt reuropenecu privire la radonul laloculdemu n ¢ L

DocumentulComisiei EuropeneRadiationProtectionNr. 1930 R a drnowno r k p Ipabticatanolacestar e pr e z i |
un ghid deimplementareac e r i mefeletda@la expunereda radon[24]. Conform acestuidocumentjocurile de
mu n T taresuntnecesarent s u r deradonsuntclasaten:

1. Locuridemu n situatein zonecu expunerep o t e n i'Hil idatraddonia FHamiteled r a @gronea r €eiracare
statelemembresea 'Ht ecaymn & miemnificativdec | L sifd e p £ Hevalddet e f epentrarddéan.

2. Indepenént f a @dtzonele prioritare pentru expunereda radon, acelelocuri de mu n dadéntificate in planul

n a "Hi dea a THi undesepota Ht € p ih & e midicatedéiiadon. Acestetipuri specificede locuridemu n c L
includ, deexemplu,a c t i sulbtdrate,Wdrocentraley n i teritddiexploatares u b t eprelacnateanaterialului
NORM,i n st adeapHi @ M tersticé’H mineleabandonategrame linii de metrou,depozitede biblioteci etc.Tn
plus,c | £ ddu adcdspablic me n "Hi i Areexa&XVIIl din Di r e ccum sunt’H ¢ o Ispitdlede,muzeeleetc.
Acesteadinu r nmmte r o a tke & pHe eataipdntup r o t lewc CHi tatéoHpentrupr o t e pHi laa "Hi e i

45



In evaluareaexpuneriila radon, factorul de ocupareo ¢ u yndoc e s e ni3ireadmandare&C RP 183 esteca
locurile de mu n éntcareestede a 'Ht eup fador de ocuparemai mare de 100 de ore pe an s Hie inclusein
e v al etpunerilagadonal ucr Lt ori |l or .

Prin documentulEC RP193,ComisiaE u r 0 preeamd ma siraelie de comunicarecares tutilizeze campanii
adresatédn mod specificp £ r “lHietesateangajatorilor,intreprinderilor,proprietarilorimobiliari, pr o f e s ifroni
Cc 0 n s t gawserVitiilor de remedieredintr-o a n u M2 d rgte o g r Adestecapanii ar trebui s Haciliteze
comunicaredH schimbuldei n f o rintm@pHi ridldisind canalede comunicarebine stabilite, cum ar fi intalnirile

a s o c i @dksiondledn alt documentimportantcaret r a tseba&aulexpuneriila radonla loculdemu n este
ECRP1880 T e ¢ hRecommédndationt®r Monitoring Individualsfor Occupationalntakesof Ra d i o n ucaré i d e
¢ o n "tticap#oldedicatexpuneriilaradonal ucr tdop [@FHio r

Limita ded o 24 e csea v lLsumdiexpunerilorocupa "Hi oamumledin toate practicile autorizate,expunerea

pr of e dairadomlalbcuriledemu n pekesitanchotificare.

Pentruunloc demu n thkaredozae f e cdin expunereda radonestemaimi adlmSv/annuseimpuneluarea
demt s dereimediere. Pentrulocuriiedemu n gnbdedozae f e cestémaimaredel mSvdarmaimi aé6 mSy,
trebuiee f e c o notifitatec £ tCN@AN. Canddozae f e cdiniexpuneredaradond e p £ Bm3visd t wWa "Hi &
expunereestec o n s i slietr wlanikt etHéea p | d ecrki reléMentepentrus | t deeXdunargp | ani f i cat

D e 'Birectivanus p e ¢ in modexplicit cine va efectuaa ¢ e awluarea expunerii,y e ¢ o ma EARPr188l e

i n d sprein serviciu de dozimetrie recunoscutcompetentin evaluareaexpuneriila radon, pentru care Statele
Membretrebuies ispecificec e r i deiHe lc @ n oHaalitorirarefn cazurilein careexpunered u c r t poate i | ¢
depadHo 24 e cde 6 m3v pe an, evaluaredozeidin expunereda radontrebuiee v a | indavitual, pentru

| ucr &x ppeitiucaree x i risdulteaprimi 6 mSvdin expunereda radon[25].

Pentruunloc demu n tnkarec o n ¢ e mediea Hu ad d-t i ddardadandsiee g acl ivelul der e f edei n "H
300Bg/m’ un| u torekpuscarepetrecela locul demu n antn u mdeR000deorepeanvaprimiod o 24 ect i v
din expunereda radonde 4 mSv/an luandin calcul coeficientulded o éo & "Yi) Q& UQd  carecorespude
unuifactorde 6,7 20° mSvperBg hm' ® pentruun factorde echilibruF = 0,4 [6]. Criteriul de deciziede 6 mSv pe
ancorespundeneic o n ¢ e aa a tai"Hidiaddndeld50Bg/n.

Un caz aparteil constituieacelelocuri demu n tnicareested e s f L ¢Hactivimtefti zsubstd "Hi @atitcare

c o n c e rde 30a BdimA corespundeunei doze efective anualede 8 mSv, deoarececoeficientul de d o zdin
ICRP137estedublu (6 mSv permJ h m®) in cazulin carelocul demu n € mp lacticitatef i z pentlua c e as t |
s i t vbanicaespundineic o n ¢ e detradamdel22BBg/nT, pentruun timp delucru efectivde 20000ore/an.

Tn capitolulH 6 R a dvieasuremenandDosimetryfor Wo r k @in doéumentuEC RP 188 suntprezentateipurile

de detectoride radonce potfi f o | @entrutdi s u r tde radonir aer,find pr e z einmpaotrid lamoHaHt e
nivelului de radonin timpul orelor de lucru. Valoareamediea n u at & n ¢ e na o tai"Hilégtidoriidioin "Hi n ¢
c o nt rradonultiiingimpul zilelor de weekendH din timpul no p "Eandder e glud & r hutsuntlailocul de

mu n cdeaceconducda supraestimaredozeidin expunereda radon.

4. Radonullaloculdemu n cStudii pro-bonod e s f £ 'HaROBASEHDOSITRACKER

Pentruae v i d e miHb ad tamdHaiveldur de iadonin timpul orelor de lucru, Tn perioadaoctombrie20197

iunie 2020, Laboratorulde dozimetriei n d i v Rodlas'ld llalkoratorulde Mt s u r de Mediu din Dositrackerau
efectuatin colaborarecudiversei n s t dintRomBia,studii de cercetae careauavutcascopmt s u rcaornga n u t
C 0 n c e nd crtai"Hile eadbrn i aerul din interior in vedereac u a nt icfoind & rr ibid THREiemisede

d e s c e mave na HHkia radbnuluiasupradozeiambientalegamamt s u cuartddzimetu dearie.

La acestestudii au participatpeste30dei n s tdinime ‘tHi iel cercdtareStudiile efectuateau constatin:

-mt s u rl aurneeechivalentuded o arhbientaH*(10) peop e r i de@laht

-mL s u rcaornd dcrowntc e nattivita "idie riadionin aeruldin interior pentruminim 6 luni

- colectareavalorilor mt s u 'H eotelaredor cu valori raportatede A g e nN'ldi "ldi @ent@auP £ o t MeditHii sau
altel nsti t u™i i

Pentrudeterminareac o n ¢ e na cr tai "Hieeadbnslaui folosit detectoride radon Airthings Wave,f ur ndez a "H
Dositrackerdetectoricareaur £ nmpersnanenin” nc £ me n € & opet @ qdridadaded e s f t &btudiilarr e
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iar pentruevaluarealozelorambientalegamaaufost folosite dozimetreBeOSLde arie careaumt s uH*(B0) pentru
fiecarel uo&al endari sti ct.

In tabelul nr. 1 sunte v i d e cafBigtegidtidlecu privire la tipul Hienergiar a d i aefHisd dé m@don Hide

d e s ¢ e rddwinaHeiti ai acéstuiaH tipurile de detectoricu careaufost mt s u rcaotnd r if b e "tiip ddu e
radi a'Hi e.

TabeluINr. 1:1 n f o rdesprétddanHdespred e s ¢ e ruddewn i"Hs "l (tipul iHéenergiar a d i a&nttike) | o r

Radionuclid Tio Tlpuelrrnised : E&egsle, Detectorfolosit
29 . U 5,49 DetectorradonWave
Rn 3,82zile - 0,512 DozimetruBeOSLdearie
g 3,05min U 6,00 DetectoradonWave
b 0,67+1,02 DozimetruBeOSLdearie
214p 26,8min 0,295 . .
! - 0,352 DozimetruBeOSLdearie
0,786
b 1,42+3,27 DozimetruBeO3. dearie
0,609
2B 19,9min R 1,120 DozimetruBeOSLdearie
1,760
2,204
U 7,687 DetectorradonWave
2%pg 162.10°sec - 0,800 DozimetruBeOSLdearie

4.1. Asigurareac a | irdzultaidloiraportatei trasabilitateame t r o IGdafjditatedt e h rarezukatelor
Dozimetrelefolosite pentruevaluarealozeiambientalegamasuntetalonatein cadrullaboratoruluistandardsecundar
din cadrulHelmholtzZentrumMunich, membrual IAEA/WHO Secondarnstandard_aboratoryNetwork.
Detectorii de radon f o | gpenirdit s u r B Mmedacontinuu a nivelului de radon sunte t a | & ncadrbli
Laboratoruluide Metrologiea Radonuluidin cadrulInstitutuluiN a "Hi aeR e bt He ¢Hi €& 1 ImHRitol ogi
din Cehia.

4.2. Rezultateo b W i Gatevaexemple.
Datele rezultatedin studiile efectuatesunt” n éntprocesde a n a | ca aringre a volumului mare de rezultate
analizate.in cele ce u r me woi prezentadoar cateva aspectesemnificative, desprinsedin analizav ar i a "Hi i
temporalealeradonului.

Radonulin weekend:

D u pcumeradea Ht eilptbateit n s t iparticiffdintdal steidiu, nivelul deradona inregistratvalori mult mai mari

in zilele de weekend comparativcu zilele| u ¢ r t\Maloriée nmieelului deradonmt s uim zdete de weekend'Hin
perioadelede s b t imrcare nu sel u c r suatintkluse in ¢ o n ¢ e nmedieaa’ i uaank s u finactdtul

mt s u r tdedepistdrefsereening)H conducla supraevaluaredozelorprimitedel u c r & k p caiein acele

zile nuaulucrat.n figuranr. 1 estee v i @teimed¢mplual moduluiin carenivelul deradonf | u ¢ tinf euanzd€Hi e
Zilelel ucr Bletaptek MON i i

Weekend3 PERIOADA DE CRACIUN
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I nf | tempeftariiexterioareasupa nivelului deradondininteriorulc | L di r i i

Detectorulde radonc o n "BnrodgH pentrumb s u raklor parametriai ¢ a | iaerdluilde interior, printre careH i
temperaturaln tabelulnr. 2 esteprezentaexempluluneii n s t ih ¢canecéelicentraHimediea n u a& ¢t i dd t L~
radonaavutvaloareade 107Bg/m3'Hestee v i d enodidinaatrec o n ¢ e nrhediduitdirenléaec t i deraddn™Hi i
‘Hrespectiwalorile maximederadoninregistratén fiecarel u autvariatinf u n detdimperatua mediein exterior.

Cu céattemperaturanediein exteriorafostmaimi cctiatatnivelul deradonin interior afost mai mare.

Tabelulnr.2: D e p e n dikratédgeraturanediedin exteriorH nivelul deradondin interior

Lunain carea Temperaturanedie | Temperatura Conc ent|lValoareama x i ar
Nr. | fostefectuat n exterior, medie mediel un ar concent
Crt. | procesulde (accuweather.com] fininterior, acti da tfl act i deraddn’
mtsur ar ¢ °c mt s ucua radon, mtsur at
(zi/noapte) Wave, Bg/m’ Bg/m3
°c
1 Octombrie2019 20,4°C/5,8°C 24,7 153 375
2 Noiembrie2019 13,5°C/ 4,6°C 26,2 130 331
3 Decembrie2019 4,1°C/-2,1°C 26,9 198 383
4 lanuarie2020 0,8°C/-5,2°C 27,5 197 506
5 Februarie2020 7,6°C/-2,0°C 27,7 134 337
6 Martie 2020 11.6°C/0.7°C 27,2 116 472*
7 Aprilie 2020 17.4°C/1.9°C 26,2 32 246
*- staredeu r g &€ @ tdaSarkCov-2,r e f | Brc t a Hruivelullederadoncaurmareaneaerisiris p a "Hi i | or

INi nstiesfpHe@d n o & miediemiidh lada c t i \dé radorildifdst de 107 Bg/m?®. Graficul v a r i a "Hi
nivelului deradonesteprezentatn figuranr. 2.
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Fig.Nr.2:Var itae'ifipaac a h & e natcrt a "deraddn,Thipearioadaoctombrie201971 aprilie 2020

Valmedie Bq/m3

Radonulin timpul s tiitdeu r g ecaugatede SarsCow-2:

In martiea.c.,lumeas-a oprit in loc caurmarea pandemieiSarsCov-2. Unelei n s t ausistatétice fel de activitate,
alteleauf u n c "doaoperdriiasigurareaa c t i v e § & fHinled flpesa reflectatH in rezultateleprezentelor
studii,e v i d einfiglireent 3
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Nivelul deradonin timpul zilelorl ucr Lt oar e:

Pentrul u c r & k p prifdsionaltrebuiee f e ¢ o evaluades u c cd erpurieriila radon,pentrua stabilid a c £

e x i rsdulk H e p £ Hwlaaseede6 mSv/anin primaf a adestee v a | suntefedtuatén bazamt s ur tdeo r i
depistarecare sunt efectuatecu detectoride urme de tip CR-39. Un detectorde urmede tipul CR-39f ur nioz e a :
valoaremediepeintreagap e r i deand & u aradomului,f L a dferi niciunfel dei n d i cu pritktie fa valorile
maximealec o n c e matcrt a "dereiddnlHv & | wed a 4 ke cio hasarezultatelomt s u r Ldescreening r
vor supraevaluaemnificativdozadin expunereda radon.

In figuranr. 4 esteprezentatin exemplual moduluiin careradonulf | u ¢ tintresiz bt tdel@rut
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Fig.Nr.4:F | u c tcwa "tligednatcrt a "deraddnitHi u n deHielel u ¢ r laleotap tek MOnN i i

Din figuranr. 4 seo b s ecriunkd i mi migetul'Heradonestecrescut- 355 Bg/m3, (caurmareaa ¢ u mude £ r i
radonp r o dintispul weekendului) apoiscadeprogresivHincepanddema rd"Himi mieehul 8ikradonestemai

mic de 100Bg/m3,ajungandp © taivalori foartemici, situatein jur de 20 Bg/m3inregistratén zilele de joi 'Hvineri,
urméndcaincepanddes © mbd.it hi migedullde radons tc r e drsnwod constantp © rcdnd ajungedin nou,

d u mi selraldvalori maimari300Bg/m3.

Concluzii

In concluzie,putemspunec fin ultimii ani un interesdeosebita fost acordatexpuneriila radon.Multe studii au fost
realizate, multe documenterelevanteau fost publicae. In continuare,va fi mult de lucru pentruimplementarea

c er i rmuleMireola reducereadozelordin expunereda radon’H pentruc o n 'Ht i dmréndugpaor peual’ Hla™Hi e |
| ucr Ld o paecieadetorpecareradonulle produceasupraorganismuluuman.

Acest efort semnificativtrebuies ¢ o n dia final la un impact pozitiv asupras £ n L g d pHi liHairtbliceg ia
reducerea u mt rdechzuridecancempulmonarindusederadon.

Toatedocumentelda careamf & adfetirein prezentducrarepunaccentpei mp o r dtraegyidithe comunicarea
riscului ‘Hipe riguroasaimplementarea ¢ e r i niS@e 17025:2018,in termeni de trasabilitatemet r ol o g
incertitudinedemt s u msAgurerexr a | i dezuttakeldietd.

F i e cptirisiplicatein problematicaradonuluiii revine parteaei de responsabilitatgentrudezvoltareacadrului
optimin caretot acestefortal ultimilor anis £ o n dlaiua impactpozitivasupras £ n Lt obpHi lia "Hi e i

lar primul pasil constituiefundamentareaneir e | defidirederéntres p e ¢ i aaul ti oHhasspeddiHp o p u | a "Hi
pentruc ta,’HtamspunHi e ¢ 0 ma E@RPr184 |inerederepoatefi ¢ | £ doarpef u n duméid nao fiktirale

carei mp Igir deinpatigHiespect adelpubliculc £t rnea @ rne s £
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EVOLUHMADI OACTI V NATURALE Al ARTIFICIALE TN ROMANIA
DIN 199419951 ACTUALIZARE

- Elena SIMION *? (elena.simion@anpm.jpl. CHI OSf L |
'Agen™Hi a Na™Hi onal t pentru Pr oReefce'Hiian "Hee dRaudli wia,
’Soci etatea RomOnt de Radioprotec’

Introducere

Radioactivitatea medi ul ui ambiant din ulti mul S €
de activt &i | e desf tkurate de om,t ak©t cekbecoucanaateer
radioactivitatea natural t, deja existentt " n mediu,
prelucrarea minereurilor wuranifere,eaa umelror nrge rLaHLinc
roci fosfatice etc., apare pentru prima datt "~ n ist

PrezenSa radionuclizilor artificiald “n mediu s
energieinut ear e n diferite ramuri i ndust r i a-hlangul toneuui sa i
remarcat Ki prin numeroase accidente.

Prima aplica™Hi e a descoperiri.i fisiuni n u cificielia r e
(prin fisiune 'Hi prin activare), a f o s-tNew Meaico tBUA)j t a
urmatt de atacurile cu arme atomice asupra Japoni e
pentru capitularea Japn i e i , respectiv grtbirea “ncheierii cel ui

nucl eare efectuate de SUA Hi fosta URSS, Fr an"Ha, M
Nord, au contribuit la contaminarea cu radiolizi artificiali, mai ales a emisferei nordice (cca. 25 % din totalul

testelor nucleare efectuatede | ungul ti mpul ui fiind desfitkurate “n

Utilizarea energi ei nucl ear e, rezul tat t legrerpemiru f i
ob™Hi nerea de curent el ectri c, produce, de asemenea,
dact nu func™Hi oneazt | a parametri nor mal i . Printre

au fost cele petrecute la: Three Mile Islan@UA, la 28 martie 1979, CernoliilUcraina (URSS), la 26 aprilie 1986,
Fukushima Daiichi Japonia, 11 martie 2011.

Dupt accidentul de Ia Cernob” 1, ~ n af &auwfostcpatérrocr t
contaminate radioacti v, toatt Europa a fost ma i p L
nuclear sunt monitorizate Hi “n prezent
Monitorizarea radioactivittk ™. medi ului “n RomOni a

in Romania, supravegherea radioai vi t £ Si i medi ul ui Ki anegpeéettilwa
naSional “"nct de la “"nceputul anilor 0660, sub f or ma
Medi ul ui ( RNSRM) , afl att ~ nApsedboorr dkiin eRt dvirniilsatre rwil urn
Radi adatlL orn sasaibordinea Ministerul ui SEtntktt LSii

ReSeaua NaSionalt de Supravaghest anfRiaidn aatcktriuvlr
Sta™H il or de Supr aMedihelrei a( RaRIMoaaxzté¢vesdliH ide | a 4
Const[@nSa)20 " n anul 1970, ulterior | a 23 “n anul
ulterior st scadtinprezent3ld 58 deaniaih aln S200 RNBRM este fornm
(Laboratorul NaSi onal de ReferinSt Radioactivitate
Mediului, coordonatoruld i n punct tehni c, KtiinSific ki mgéenBoi b
pentru Pr ot ec $iaaopavireddoatelformele dg rejidfe Spernedarom rei8éa sd e Si i au

monitorizare de debitului dozei gama absorbite Tn aer (Figura 1).
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ROMANIA
MINISTERUL MEDIULUI

APELOR $I PADURILOR
: RETEAUA NATIONALA DE SUPRAVEGHERE A
SJ SV IS RADIOACTIVITATII MEDIULUI
‘ sN o o 4 o “
v.w. < R R e o . Legenda:
sH E CJ ) T NT r:.:; Statie de Supraveghere a Radioactivitatii
o "7 Mediului
Nop Y 3 3 i SR
A. MS "HR % .u > N .‘ A Staglg automata de monitorizare a debitului
Mg ¢ o ~n > dozei gama
e P Y % o
AR A Ao BC Vs
o AB i !
™ ok A TR GL. |
nhoora ’ HD A ey i#‘}':' = ‘1
W e ST Wiced
."’d y ¥ ”"Jﬂ'&t"“" » .A B &’x' iy ¥
{" % Rrrricupiceo PH ‘ > ‘
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Figural-Re Seaua NaSional t dieviSuipPiaiveddeir el @i Ra

De |l a “"nfiinSarea RNSRM ki p©nt " n prezent, numi
acoperi-trempraaHito a <crescut . Cu excepH a monitorizt
MinisteruluiSt ntt £t "Hi i ), structura Programului Standard de
[4]sa men™ nut pO©nt "n prezent.

Anali zele efectuate de RNSRM p-eprintaerasolifatsnastericic depuned e
amosferice umedmpriki apeade, sapraf aSt Ki freatice, S
gl obal e, beta spectrometrice Ki gama spectrometrice

Obiectivele declaratel@ RNSRM sau  me n ™Hi nut de |l a “nfiin"Harea r e
radioacti vitt ™ii factoril or d e maidactivitateaded iewclt wir e ®li o
promptt a factorilor idemadeci pirecmuanHi'Ho nal ip oldiul ianHi ern n

Supravegherea radioactiviti™i.i prin programul d
analize imediate, de screening, “n scopul deepninaréat r i
radioacti vitde™ii arti duircaireelae plreotbae | gt o bdaulpet, 5prizinl er
radioacti vitit™ii descenden™™i | or radonul ui Hi toron
i medi at eu&dlr ebharadnoacti vitt ™. natur al e, respectiv

Sub coordonarea Laboratorul ui NaSi onal de Refer
programe de monitorizare a radioactivitbiSidi medi ul u

T ProgramulstmanQiacgrdalde monitori zar e a, rdaeds fotakcutri avti tLr5
cttre toate SSRM din caédaruderRNSRM.peAamantenp r kg r aam

radioactivittSii factorilor de medi u;

1 Programul de monitdzare a zonelor cu fondul natural modificat antropic s peci f i ¢ -afderelatr e i
par al el cu Programul naSional standar d -alenguninpuluif o r i
programele cu aria deu rfteptOndeéelre adedi aneatie nmarei t or
mediu din zona de influen™Mt a CNE Cernavodt (cupr
CNE Kozl odui (pe teritoriul romoOneesttcedicnuidir)i.n zAIntde
cuprins printre altele zone de explorar-BHKkBueumpe¢w
SCNFCN Pitexkti), precum Ki alte unitt™Hi cu posriabi l
“"ngrtHEmintelor fosfatice, producerea energi ei el
petrol 'Hi gaze, i ndustria materialelor de constr uct

La nivelul Europei, Comi si a Eur op edmtinp r@al, EURDEHR. t u

Raportarea datelor de radioactivitate monitorizate
articol ul 35 din Tratatul EURATOM. Datele de scree

s

platfor mt , iar datele provenite de |l a analizele nt ©r z
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anual Dat &lag ktrraportate cttre EURDEP sunt incl use ‘'Hi
pentr u En e rRMISEIntetnatmmali Radiation Monitoring Information System).
Monitorizarea radioactivept®zi ntater pt uma " nabaj ure

radionuclizilor natural. K i artificiatlg dent emendiinut.r iC
dozei gama, determintri beta globale ki gama spec
depunerilor atmosferice totale (umede Ki uscat e) K
atmo$ eri ce umede (precipitaSii).
Determinarea debitul ui dozei gama furnizeazt o p
moment de timp. Tn acest context, incepand cu anul 2007, monitorizarea debitului dozeiayaeadizmt In regim
aae omat , | a ni vel -srea Saoinfaél, Sioxtse mu lui N i onal de A
Medi ului, componentt a RNSRM. Val or iulABPMf5.ni t ori zat e
Indiferent de modul de operare a sistemelor deitoigzare, manual sau automat, determinarea debitului dozei

gama absorbite inaefas ef ect uat cu frecven$St orart, "n situag$Si
maxi me.i anuale a debitul ui dopeii ngdmgpt[ud] auf anleniSmin]i
aceleaki tendinSe de varia$lio9®® cu cele " nregistrate

£ 7]

(?)0,97

20,8

0,7 |
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0,5 |
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0,3

19 @ @ Qe
8:? @ 2 @ g @ 2 a o @ e @ ® a0 0
0

1998199920032004200520062007200820092010201120122013201420152016201720182019
medi a anu@imh xi ma a n-==elinlita de avertizare

Not t: Il imita de avertizare pentru debitul dozei ga

Figura2-Var i a Si anaxmeicanualé a dehitului dozei gama [5], [6], [7], [8]

Prelevarea probelor geerosoli atmosfericka ef ect uat " n mod si st lahmtda ¢
lasol,pef i | tre din fibrt de sti-&dritzi ¢éwm 6 uhc&ceenPt pdeogp
Pe aceste filtre caressu e f ect uat determinktri beta global22) im
toronului (RR2 2 0) , princiopalidi contributori | a cadi akJi ag e
spectrometrice.

&0 0,3
£ £
5 028
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Figura3-Var i aSi a medi e anw&l2t 80 dRmscenden$Si | @
din atmosfert [6], [7], [ 8], [ 9]
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Cn figura 4 este prezentatt vari-7ZaSlia muJaeliwln uad

evidend respectarea unor cicluri sezoni mevaral6lcu val ori
.57
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Figura4-Var i aSia multianual t -7a acti vitbLSidi n
in probe de aerosoli atmosferici [6]

FaSt de peirlp98,adhd valbrde8C837 erau semnificative [10], Tn prezent acest radionuclid
artificial nu se mai regbtsekte “"n probele de aer osc
pBg/mcpentruC4 37 " n aceastt matrice, pmatral probamaudal a
dotarea RNSRM. Excep™H e a fitcut anul 2011, c OGapdlie ur
2011, RNSRM a monitorizat traver s ac @mac eRetne@adéimi aud e

conH nut radielBl@a25 2 49armBfl mc al cul o i8B7didentificattdaadla n e
SSRM Toaca, SSRM Piatr a Ne a m™H, SSRM C ®,785 tmdBayriidacu i
incertitudine < 30%) [6], [11]

De asemenea, in anul 204tjn intermediul analizelor beta globale efectuate de RNSRM la 5 zile asupra

probelor de aerosoli atmosfarpuwd ’pmr edwivdaéHi "HE np fidi@z ean
in probe de aerosoli atmesf i ¢ i . Analizele gama spectrometrice ef
asupra probelor de depuneri at mosferice Hi aerosoli
artificial Ruw-106, exclusiv in probele de aerosoli pveie in perioad29.0903.10.2017Dat ori t £ fr ecv
prelevare a aerosolilor atmosferici stabilit prin Programul Standead, put ut det er mi na, -al t
106931176, 09 mBq/ mc) ‘'Hi i nt ervalturlavdeer [8ldliZhpHa rna.car e n
Prelevarea probelor ddepuneri atmosferice totalep ul b er i sedi mentabil sa Ki

efectuat zilnic, i ar ~ n c az +walinrggistattaentpuiatesteSprobel -aa dectuatn  z
determinbtri beta globale (figura 5) Ki gama spe-ctr
3).

30 1

N —

5 -

!07

1,5 1

1,0

0,5

0,0 I I B E B | 1 1 1 1 1 1 T 1

2003 2005 2007 2009 2011 2013 2015 2017 2019
Nott: | imita de avertizare pentru depunerile a

prin analiza bet amdgIMor. 497820i0nestelde 200aBgithc o n f

Figura5-Var i aSi a medie anualt a activitbtSili beta gl oba
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Cn scopul efectubrii anali zei g a ma rosdp pralevateximie $ r i ¢
au cumulat Il unar. Printre r adi#70 nHi2¢0,Rabzdintre cenadidiali, doarlCs p r
137 se mai gbkseHte sporadic, ca urmare a proceselor
In ultimii ani, la nivelul™dr i i , c ©t Hi “"n zonele de influen™t a
RomoOni ei) nu a fost identificatt prezenSa altor r
at mosferice total e, T apulie20kl¢ccarm, Himare paecidentulaidesla Fukushirasis én
evi denSt-13 (0@iedtb®RBg/Miz i , cu o incerflidttudiidend i 48%At Kic
SSRM Constan™a 'Hi S S R M2081Bgnézic cu o iacartitdine & 80,3 %P[6],716]4
Probele de precipitaSii at masuf e@biSd ey ut d e@pumerciol &t
de precipitaSii din 24 de ore. Dupt colectare ki [
determinkridi activiti™ii specifice a tritiului, a ¢
prezentatt “n figura 6.
-y 3,5
o
3
+ 29 L LY i N
2 r's S JRRY S A
\k —————— *’
1,5
1
0,5
0
2011 2012 2013 2014 2015 2016 2017 2018 2019
Figura6-Var i a™Hi a medi e anualt a activiti™ii
“"n probe de preecilpa tni"Niel antaddisofnearli,c excl usi
Determinarea activitt™i.i specifice a tritiului d
CNE Cernavefdleé¢t sat prin analiza indi vi doredin Zleledn carecso b e
au “nregistrat precipita™ i). Valorile activit gl
SSRM Cernavodt, sunt prezentate “n figura 7 [6], [ 7
__ 350 -
ESOO—
T ."“-q
250 A 4 -
I .
l'. \‘
200 - : .
e \
150 - A . = s e
, L . i LN
100 - - . Ry Ny \
‘ /'/ " 4 N ._.
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Figura7-Var i a$Si a aficetmedii aruale’He tritiu,s p e c i
"nregistrate “n probe de precipitaSii, |a
Monitorizarea r adi oact savefettdat Hiini supeayegherearprindipalels cuppsurialé e
apt din Sart. Probalte redlae vgaltoeb adu (famsatl i amaliimedi at

spectrometric (probe cumulate lunar).
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Cn figura 8 wveasrtiea Hieap raeczteinvtiatttb™Hi i medi i anual e a

probepr el evat e drei vcekrtarnee URM r i i (SSRM Drobeta Turnu
SSRM Ctl tr aHi, ISSRMpCrctnalvodlara fluviallt, SSRM Ga
Gheorghe). Domeniul de variaSie abléaBg/lt[6lvi t Lt Si i medi

6,

35 - * b

= ° ® “

T 4 | 8

8 g = ™
3 - @ o e g
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2 - § ® i ! § a
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0]
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@ Drobeta Turnu Severin @ Bechet @Zimnicea @Calarasi @Cernavoda @ Galati @Tulcea @ Sfantu Gheorghe

Figura8-Var i a™Hi a acti vittkt ™Hii medii anual e a
n diferite sectoarfg]

Cn probele de apt de Duntre analizate nu a fost

cktror surstnasvwodhi esa INECNKErKozl odui .

FaSt de peirlb98,aand valbrde8C&837 erau semnificative [10], in prezent acest radionuclid
artificial nNu se mai regtsekte “"n probele de apt d
RNSRM,va |l oril e ob™i nute fiind sub [-I3nitanda&caaedtelc Smat

cumul ate lunar) a spectrometrelor gama de " naltt re
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Figura9-Var i a™™i a concent r1a3Yi € in npfdfHBLiflea[tBiegd |l e a Cs
Tendin™Ha de variaHi e anrdulalHi ar esapdd cotniuve | d dadrdin o mu
probele de apt din Marea Neagzant gptriel grvaftiec
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Figural0-Vari aSi a medie anuat a activitiLSii
“n probe de apt Marea Neagrt, |l a Const:
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Pentru radionuclidul G& 3 7 , analiza probelor prelevate "~ n ul
ob™Hi rawd¢ euasat cu prectdere sub I imita de-adietoebcHHinauta ve

s-au situat in apropierea acestei limite.
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Figurall-Vari aSi a medie anual-k37a ‘actgrvdlte Sdeé apecdidt « kbaH

(71, [8], [10]

Monitorizarea r adi o asaefeatuattpdiniprelévarsaad puobeudin zomesecare hutau man
fost cultivatecepu $Sin 10 ani. Pentru probele prelevat 8zisdept t
la prelevare, iar pentru probele prelevate amal efectuat analize gama spectrometrice.

Din analiza gama spectr ometarui cotb Sa npt ob enlf @ ma&i E
nivel ul concentraSinbaorl abadabaaceéliail odhi n”" ncadoul
radionuclizilor natural:@ (figura 12) 'Hi Jamuw),iifprobeleal i
de sol necultivat prelevate edesope (tpeernittraur iruald i Stnruicil
particularittSile contaminbktrili radioactive din per

artificial Cs137).

50 600
5 _
£ =
=277 N g
= - 500 =P
£ 4o N —— 2
=N 35 2
= aoo I
< B — — -
o 30 — —_— -~
ol
I~ — -
& 25 300

20

200
15
10
100
5
o | || | || | || | | | | o

1991 1998 2012 2013 2014 2015 2016 2017 2018 2012
1 Ra-226 Ac-228 — - — K40

Figural2-Var i aSi a medi e anualt a activittk$Si
a Ra226 Ac-2 2 8 -40iin prdbe de sol necultivat [6], [7], [8], [9]

dioactivittb$Sii sol ul ui
in anuE CeB6obdle Hia pa
t grafic “n figura 13.

Urmare a monitoriztridi ra
Csl137 a sctzut semni ficativ d
Sctderea cohXendgtacSipperie Lesnt at
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Monitori zar eavegetaQlii enia cg p o re-t diebtéal frin @elebateq de prabee veget
spontant (iarbt) cu frecven™Ht stptiEtmOnal t, pentru
frecven™HHt anualt pentru detarmmh@dtearacprezeh™ i na
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Figural4-Var i aSia medi e anualt a activittbtSii beta gl oba
raportatt | a mast verde (m.v.) [6]

Din analiza gama spectrometriCcitarabbtpr obperledrevdee
Programului standard de monitorizare;a i obSinut informa$Si.i privind d
radionuclizilor “n zona | aboratoarel or din cadrul
veget a'H e, pr el ev0alt9%, “nnu pae rpiuwsa d'an 2e0Widden ™ML pr ez en’Ha
de detecH e a spectrometrelor gama de “"naltt rezolu
Concluzii

Monitorizarea radioactivittéHsamedinml sicopelpr ezio
popul a™Hi ei . Supravegherea sistemat i c-&lunbll a apraap€eldd dewani,t
a permis “"nHelegerea transferul ui Hatralitmspdauct i v a t e

Din punct de vedere al identifickrii prezen'Hei
capaci t it ™ii sale analitice de a identifica 'Hi det

monitorizare derulats unt adecvate obiectivelor declarate prin
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PRACTI CI ni ACTI VI TIF HI UMANE CE | MPLI CI

EXPUNERE LA SURSE NATURALE DE RAD
ElenaBOTEZATU (elena_botezatu@yahoo.cpm

SRRp

Cn ani.i 90, au “nceput st se dezvolte strategi
radioactivitat e enagtrwrgalatme inmsHiiotnuadtoed witat "Hiii v éHiu IMi Mii rsi
colaborare cu Institute de cermrceltardce siagii edrea "~ rnavcki"HL Hh
Direc™i il e de -&tsmhbilit progeamePde bucru énk caredlis caracterizat sugfe de poluare,
determinandtse:
-Nivelele de radioactivitate naturalt “n probe de n
Hi freatict, sedi ment , sol, vegeé¢ aHheelHt agp@aocodnbieuan
industriale Hi ctile de transfer a radionuclizilor
-Nivelele de radioactivitate naturalt “n materie pr
evab " nduse practicile de lucru pentru stabilirea zor
radionuclizilor ckttre personal ul l ucrttor.
-l mpact ul radiologic al depozitdbrii de Heams tl ouc Hie u
domenii.
Rezul tatel e muradundul adilerssf L Huo md¢ ree tdiez at “n lucrktri Ht
mani festtrile Htiin™H fice na'Hi onal e Hi i nt8e)r npar’tei counna
acordarea de sprijin specializat “"n rezolvarea prac

Industria “ngrtHEmi nit2008;2010 20023252 6,7 10,82, 13,04, F, 19]9 9 5

Cn fabricarea ~ nga utldatoa matedd pmt frosdtat f osf &t i ct s
concentr a’Hii tipice de a2zt2vkBatlkgaur amairiuatDé He wmoimle
de PG au fost transportate hidraul i c ‘'Hin dduesptorziiahuaft ces
format prin decantarea materialului transportat pe
domeniul 180i 1100 Bg/kg pentré®Ra, acesta reprezent©nd ~ 64%ntdlarn a
naturale din habhdefecasapranabtipaadse sec Ui tHRaén r a
“"ngrtHEmintele fosfatice ( NPK;1788Bqg/kiHriespectiy $22200Hiq/kg. oma Vv a

gamma exltrerchdaduwpra sol ul ui rezultatt din folosirea
utilizare, respectiwv di | u’Hi-&15 hGy/h sespéctiv 08309 rGiy/lh. LAealiza L
produselor agroalimentare prelevate de pe temu r i care au fost tratate cu
con'Hi nut radioactiv onormal o6 doar cu mici excep Hii
radioactivitatesar datora “n exclusivitate “ngrtHbimintelor.
Caoremart generalt pentru toate depozitele de PG ¢
medi ul ambi ent al acestora (sol, apt, veget a'Hi e, aeil
valorile acestuia in zonele limifroe f i i nd " n | i mitele de variaHi e pentr

iradiere sufp0Oj ménm8vitagpP, 0@zultatt pentru o persoan
batalurilor de PG, @ardtive cu fopdul oadupakede madigre dinj t@ate isurskle (2,4 mSv/an)
pentru Roméania. Dozele anuale efective suplimentare de iradiereQ(0,02 mSv) estimate pentru zonele locuibile

existente se situeazt sub | i mided mBwaglnlcdz agarte dl eondituie e f
utilizarea PG din bataluri car e araui nopblHichnautmarie znud Itt
I ui “n construc Hii ca I|iant Hi " 'n ad eameliorare tprenarit in u
construcH a de drumuri ca wusneulcodnisnt r 9tnrgaetru r idlee ddoez Lk
depozitele de PG pot fi ecologizate, respectiv acoperite cu membrane sfi¢tialétistrat compus din diverse
materialea s t f e | ct terenul poate fi utilizat “n alte sco

Producerea energiei el ectrice ~n ceiniov8allomw 2@04) ut i
[1,5,6,7,10,12,13,]

Studiul referitor la 1dma r i centrale termoelectrice din "™Hart
uHoart creHtere a radioactivitt™ii naturale “n zone
de filtrare, datorradi emusliziornatmoalfieri €Cee Hteer e a
un ordin de mbLtri me, la coH scbtp©nd particulele cel

colectivkt pentru popul a'™H andomeniul@&’é onmSv/Gwa, fiimdoda-&0 od mai i my
mari decét cele citate diéeraturade specialitate. Pentru CET modernizate cu sisteme de filtrare eficiente (99% pentrt

electrofiltre) doza ef-edoon$viGiva, valori ceroparagvct literatara. Ca wraredie
demersuril or noastre cttre institu™™i il e de-sefinespecialt
sistemele de filtrare. Toat e deapotzi t
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curgttoare. Datele noastre nu indict un i mpact rad
CET 'Hi a amplastrii depozitelor/ haldelor de cenuHL
acoperiteuciopt mPpaedatwe agricul turii.iOFo3n2d@Gy /dhe) iersatd
de 4 ori ma i mare “n zonele de depozitare a cenuHei
fondului radioactiv natural din Romani. D u p-areluatOstudiul rmmai asupra CET modernizate, (cele foarte
vechi fiind dezafectate), rezultatele determintril
di mi nuarea polutrii radi oactalacestoriCEIp| i cit a iradier:i

Expunerea |l ucrttof3j51bht416]i n UI P ‘'Hi CET

Am extins cercetarea 'Hi asupra locurilor de mu
lucrttor din unittH?Re HespesteneelntHixipauis emiecats 1 ‘an cTE
doza efectivt medie fiind de 0,1 mSv/an comparatiyv
este mai mare in CET (0,028 mSv/an) decéat in UIP (0,018 mSv/an). Valorile riscului de cancer datosati expun
externe au acel aHi ni vel " n c’petseanedRisout de cancgrudatdrat expuneriir
interne este mai mare pentru | rmersoane fda Riersahre in6 t ¢
CET).Prindet er mi ntr i LPOBgdipad via@0Z2xpunerea | a locuril
anual e efective, sctdere datoratt "mbuntt bLSirili
el iminarea instadmné&gi Kkl ordepeegdbtespguonallt o Recomanddbri
munct unde exista potenSial de expunere | a radia$Sii

I ndustria de pe2002)§10,12HI5] gaze (1997

S-a evaluat impéac u | radi ol ogic al industriei extractive
de Est a RomOni ei care reprezintt 25% din exploatt
gazelor este extrasabtki apphacdre zbekm®©ht. cAcdepozit
de radi oel ement e natur al e, existente datoritt reac
urani ul ui K i toriul ui suntubtnernaanj,or’in atiempg nce® | abimp
suprafaSt cu apa de ztctmOnt odatt cu extracSia $Si
anumite condi Sii de temperaturt, pH kKi presiune, ' n

Co nuidl de®®Ra al apelor de zbtctm©nt este mult mai ma
suprafa™Ht sau de profunzime din acel eaHi zone (ijud

10,25 Bg/l cu valorile celemaimarepnt r u ex pl oat Lri | e di n ?%Raating Udlor de BT + u
Bq/ kg “n crusta de pe instal a'Hi i?RHi d®m0 nBg/lakg mumh £mni

de petrol, “n ti mp eenteribare alezechipamergelordde gap sunt predpmiretfPRietie |

descendefPtouldestp©nt | a 3000 Bq/ kg [4,5]. De aceea
supravegheat pentru prezenHa unei Peenat maher irffai oa
efectuate pentru sol ul Hi vegetaHia din zonele pet
deverstri accidentale de apt de ztLctmOntafestateEvaluareaz o r
dozelor de iradiere pentru lucrttori nu relevi o e
dact nde ptmatneuaazZlt crustel e Ki Kl amurile contaminate
cut Sire poate avea |l oc crekxterea iradierii gama exte

I ndustria materi al e-199% 20e2012)p,Bs9t 18,4920Hi e (199 4

Comunitatea Htiin™H fickt 1 nter na Hune pradtid de enartagemeptr e
pentru deHeurile industriale care conH n radionucl:i
est e, per global, mul t mai l ungt dec©t cea o idcdéHie wal
astfel de produse trebuie dé&Rermh rf%.ileacesbcontert mrh incerddit i |
prin determinarea radioactivittie™i.i unui spectru | a
indug ri ale cu radioactivitate natur al t ptoethendeHixpagereca cr
popul a™Hi ei. Au fost analizate 600 probe medii, (rerg
precum 'Hi 380Qumpiropeovdenirteeidin diverse i ndustridi p |
mediu de radioelemente naturale n materialele ana
construc ™ i, am reuédgar isit flwenccHiaesidda cwanl d anr e3a ciantd e x
val oare care depinde de criteriul de dozt al es. Ut i
este < 1, nu duce | a depkHiameaUnivVvéelkzalreia dateef al ieh
radioactiv natwural (I CA >1 categoria II11), duce | a

Sa remarcat gradul mare de variabil it aizate n&bmanmiae z u
au concentra™ i masice med%X B3+B2BogkdRav iHi a8 e 88m BqgN
Val oarea | CA variazt de la 0,2 pOGnt Il a 0,9, pl as®©
indust i al e, respectiv zgura 'Hi cenuHa de |l a CET sau
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neferoase sau mineri-t ur aniil® eimai anari decat nete @la mateddleiori uzudleede a
constr uc Hioen,c ewnnd fREBHI feé i il consi derabil mai mark .4 Val
pentru steril ul urani fer, pl as©nd majoritar aceste
reziduuri/ deHeur idiiored wreantemit &l enada r@ad re'Hiaru rcaoncentir a’Hi
1100 Ba/kg* K, 197 258 Bg/kg®Ra  'Hii 1731Bhy/kg pentr®Th, a ctrui val oare est

bet onul al umi nos. Val oar e a lasa@dhacesta matedatetin tahte cele 8 cafegoBi. Trp
conseci n’™HL, mat erialele de construcHi e care includ
marca deHeul ui fol osit “"n funcHi ecldeppmndhdarea® adaldes:
corespunzttor “n re'Heta de f ab rarespetlivelCALlb o IOHartii it ude n

trebui e adoptatt fa™Hb de a relcand suat dastingteuar fiiutdiztl e ¢ @n e 'Blih s 't
| ocuMatHer. i al el e cu un conH nut radioactiv crescut p
radioactivitate, astfel ca I CA st nu deptHeasdalide val
referinH. de 1 mSv/ an. CreHterea activittkt™ii speci
interne (expunerea | a radon Hi descenden™i i sti).
Decizia privind reutilizareal/reepthdeeder mmml Huuf
Cn ce priveHte expu+aar e€d elcd uladc wreitlee mi @t mindie s
precum ‘Hi monitorizarea dozel or de i1 radiere gama €
prefar i cat e Hi o unitate de materi al ciredoraemiul 6,09 ORDWGEH e (
fiind “"n |imitele de var i-aUlHi ‘enrad gi dtornadtul 'dii v alda roiaclt
poOnt | a , d@roémaldGeg / B8 ori fondul natural. Concentra’™iil
i 21,7 Bg/m pentru radof222, respectiv 0,05 1,4 Bg/ni pentru radof220. Valorile maxime -awu fnregistrat in
| ocurile de munctlerfraotara. ndustria de materi a
I nhal area pulberilor care conSin radionucli zi nat u
lucrttori fiind asoci a®22bpngesatrieeicopvirabunbalar @©Ond e
umat. de iradierea gama externt 33% Ki i nhal area rado

Remarci conclusive

Considertm ct " n actwual ul cont ext de aplicare
industriale <care utiléezeodntH sauw agirodwc! inzait emataleal
NRN/ 2018) , rezultatele ob™HMinute de speciali Htii no’l
ac H uni viitoare.
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CONTRI BUHI CERCETI RI L ORaCGBAATLASUL EUROPE AN
DE RADON
Alexandra C U C O(@lexandra.dinu@ubbcluj.jo Bety-DenissaBURGHELE , Kinga SZACSVAI, T.
DICU, A nEENTHER, M. MOLDOVAN , A. LUPULESCU, |. PAPP, t. BLORICA , G. DOBREI
Laboratorul de Cncerctri Radon AConstantin Ci
Uni ver si tBalyaie GlurN&pobaeRgmania

Realizarea htr Sii de radon “n aer ul datonnecesartpentri o r
identificarea zonelor de ri sc, i nformarea popul a'Hi e
i mpl ementarea unor politici proactive de prevensSie

O versiune par Si allte rCealtiramdart gNetirtdr $1i ir eRo m@ni e
interior sa finalizat Tn cadrul proiectelor de cercetare implementate de colectivulUBER a CC K i a f o
Comi si ei Europene ki integratt (b pAe luvBumBeantCammission,a n

Joint Research Centiie JRC (https://remon.jrc.ec.europa.eu/About/AtiddNaturatRadiation/DigitaiAtlas/Indoor
radorAM/Indoor-radonrrconcentration).

Harta de radon “"n aerul d i fa reblinat Ta periocada 202M20 énccadiuln S e
proiectelor de cercetare implementate de LiR4IEB.
Met odol ogia aplicatt respectt toate cer i raQuidatetmetodar o |

uni formk pasivti, a r drdetaciou deturme @BUSr oepxepaunk, i floa olsdacma Si i | e
36 luni, “"n conformitate cu Metodol ogi aapltddesunor &itedi nt i
statistice, pentru a fi reprezentative pentru fiecare caroigjdinr i t or i u, “"n funcSie de d
geogr adfu cskel eSc Si onat pentru mbsurttorile cuprinawe I
desf bLtkur at la nivel ul parterpllausar efTap ak ie rceacauredizatrcd ae
i mplicarea cercetttorilor din echipa proiectelor fi

La moment ul de faSt (2019), pe baza rezultatel ol
colectivul LIRaCGUBB, dirmulnumtd al de 6374 cl tdiri (l ocuinSe t

sa mbsur at
cuprinst n
suprafaSa d

concentraSi-a dal caldan mediazr at i’i medwire ov a
trég P®nNki ¢ 26/, Aqum numbr total de 878
e 10 x 10 km au fost compl etate cu mts

mbsur ttori per celult de 1/ 426.
Un procent de 10% dinsnumteuldepeakaktal caelmeldéleor
de legisl aSkte Uhe p¥weB/ mMe 74,4% din total ul cel L
superioart va oirndi det 1 0de BQM® ca prag de risc pent

Rezul tatele obSinute, vizibile n Figura 1, i ndi
clasamentul polutrii cu radon "~ n aerul deRepablida®eht dki
Estonia, aspecerl i ef at de actualizarea htr Sii | a nivel eur oj
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FiguralHarta de radon “n aerul din interiorul |l ocui nSe
nivelul celulelor de 10adotaO Rmapeuntrdi oonhoeaetirafbue

,

n funcSie de: (a)}Ed,egveenrdsa ufnueraniizualtite-UdB® 1J8RC r e a
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ACTI VI DERFMROTECHRAEDERADI AHINEIDMZANTE
DESFI 1 URATENTRUL REGIONAL DESI| NI TARWEBL | ICANQ I

INCEPAND CUANII 690
C. GOICEANU (cristian.goiceanu@insp.gov.yoR. DI NULESCU, EugeniaDI NULESCU
InstitutuIN a "Hi de§ 8 h LR wklei c L,
CentrulRegionaldeS £ n LR walt leia dHi

Rezumat

Ra d i anéitinizahtecuprind cAmpurile electromagneticer a d i aptite 'H koea spectral dintre celed o uintu mir tatd i a "Hi
terahertzieneDeoarecautoriiaud e s f ta'ldu ri detp t & THEFepdhileeenin domeniulcAmpurilorelectromagneticea c e a s t t
lucraresef o ¢ a | peaeesttipider a d i PAOHINLL990, riscurile expuneriila canpurile electromagneticeu erau oficial
recunoscuteH inu existau normede pr ot € @ #i a#cester a d i RrifhBleia.c t i dd g rL oHi € a ik émpurile
electromagneticewu demaratla | a Thl &anul 1992.1n scopulf o r nprimilbris p e ¢ i salinceplttcu o e t adp dtudierea
bioefecteloraportatede studiii n t e r n’'H @broneloade expuneredin diverse™HE Ulterior, au fost demaratestudii proprii:

studii epidemiologiceasupral u c r £ & » p iHldtadii experimentalepe animale.D u panalizareanormelor de expunere

i nt er nautblii aupragusdimite noi de expunereuneleinglobatein normen a "Hi #inh alt e r n &ftpunosaulsa .
implicat Hinaltea ¢ t i pracumkdédvoltareale metodologiiH ghiduri, evaluareanivelului deexpunerdar a d deda’Bintane,
verificarea” n ¢ a drrlilitele admisea nivelurilor mt. s u deat teeH Blaluareajn scopula b i | & tlaldomatoairelorcare

mt s ocamptrielectromagnetice.

Cuvinte cheie:r a d nedoftiiantecdmpurielectromagnetice adi opr ot ec "Hi e.

1. Introducere

Ra di aéldinizahteceuprindu r me t oipun det a d i caniburileelectromagneticCEM), r a d i a "Hi
optice( i n f rvaibile Hultiaviolete),precumHEonas p e c ¢ u @ il Tiireceled o digurider adi a’'F
i nt it ad isedAditzieneln contextulin caree x p e r eéxmeniZilda ¢ t i vautoritor i donmeeniul

pr ot & addRNIsalimitatla CEM (0 Hzi7 300GHz),a ¢ e dusrdrasef o c a | doarpeaceditip

der adi a™i i .

Peplani nt er rmpa "Hioa npgplind ci ol nes e @suprasie In ¢ datbratbexpunerilaCEMaua p L r u't
spres f © rcelui de-alldoilear £ z tmaomdialcand,in StateleUnite ale Americii, a fost descoperiefectul
termic al r a d i de’Hiiceiunde.Tn anii 6 56 0r ganipdnele mani f &s i L rdédicdte c e
bioefectelormicroundelor,jiar 1n 1953 aparprimelelimite de expunerda microunderecomandatelec £ t r e
HermanP. Schwan[1]. Primul standardpentruexpunereda CEM der a d i o f iHenicrguadedphrein

1966 [2]. In anii 6 7 @parin URSS, SUA Hiapoi Hin alte "Ht. narme de expunerela CEM dej o a s t
f r e c HeampHitimagneticestatice.

In Romania,p © rirt. 1990, problemac o n s e ¢ éxputégiillacOEM nu a fost o preocupare
deosecbe x deymbHc a r c ieolate.Primele studii sistematiceasuprabioefectelorau demaratla
nceputulanilor 6 9 ¢and s-au concretizatHprimelep r e o cprpnd pr o t £ a GHCEM. Primele
r egl e nmeanHi tderemplnerela CEM aua p £ in @996 H au fost inclusein Normele Generalede
Pr ot &undii[3. Acestenorme preluauprevederiledin r e g | e mdrantekeiHivitaa expunerea
oc upa Hhpriawit o Hg @ pHi Ipamidlemoimen a "Hi apari &nal2002[4].

2. Demarareagr adaad¢ i v idepkr'idi t| éoer ddiRNI

Act i vdep t ¢Hi fe ®diexeuneredar a d ineaoftiiantg RNI) audemarata | aTiiklanul 1992.Prin
i ni Huikt iz voa& m u | reeslicdamedicinamuncii,ainceputo activitatede doaumentareeferitorla
efecteleCEM asupras t n t lamnéehnismelelei n t e r & a fidrmelade expunereexistentdn diverse
"HL Acestpasa fost necesapentruformareaprimilor s p e ¢ itnedbmeftiipir ot & a GHCEM, lucru
e s e rmlédareelin Romaniap r e o c amerioaidm demeniuaufostlimitate.

Du potp r i pretr i dedodumentareacestep r e o cstapfacalizatpe concepered efectuarea
destudiiepidemiologicegpel u c r ex pola GEHM, studii la careau participatechipe multidisciplinarecare
auefectuati n v e s medigakeCbinplexe Acestec e r c auteprezéentaprimelestudii complexeprivind
efecteleCEM asupras £ n tefettlibign Romanias, 6, 7]. In paralel,R £ z \D& m u | aefeatuatstudii
doctoralein domeniulefectelortCEM asupras £ n Lt Acksieltudiis-aufinalizatin 1998cutezadedoctorat
i nti fiCbat Ha studidlHiioefectelorundelor hertzienein expunereg r o f e s iaceastafiind. o ,
primat e deldoctoratin caresuntprezentateere t £ 10 im© rprvikid efecteleasupras £ n L datbrate i
expuneriila CEM.
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In ianuarie 1996, sa a | t t guupudui de lucru HiCristian Goiceanu, fizician specializatin
electromagnetisntiare,la scurttimp, a inceputstudii doctoralein domeniulbioelectromagnetismuluiind,
la momentulrespectiv,primul doctorandfizician din | a Al acestdomeniu.C e r c e ¢fdctuatepriend
pr opr ideledriddiale éHe s u t hioefedtete,mecanismelede i nt e r aHdipHi atndea "tk a
expunereda CEM s-au concretizatin anul 2003 printr-o tezade doctorati nt i A G b a t daistodiulHi i
i nf | céenpuiierelectromagneticasuprasistemelob i ol ogi ce o .

Tot in anul 1996,a fostd e ma analizad et a'Hit @i a raa teig Vv & meinnt tLerrild ao Hi
privind limitarea expuneriila CEM. Tocmaia p £ r yrénele normeromanein domeniu[3], iar analiza
normelori nt e r naa'li Lot gEatielenormen a "Hi ponfia | neb u n {8 9. in 20€0,aminceput
studii de calcularede limite de expunereuneleavandcarezultatpropuneride completarea unor standarde,
inclusivr e ¢ 0 ma Cainksieii h € e r n pefituPrMatl feadblR @ d | ANé&idinizahtgICNIRP) din
199810, 11]. Alte studii s-ausoldatcu inglobareade limite 'H prevederiehnceinr e ¢ o mdQNIRE dini
2014'H2020[12, 13].

La finalul anilor 6 9 ®au a ¢ h i z ipribiele aparatede mt s uHidm inceputs te f ect ut
d et e r deiniveLde CEM. Au fost efectuatent s u atdtpentrucaracterizareaxpuneriio c u p a "Hi or
cat Hila cerereabeneficiarilor. Ex per a @ m idadrirmam#s u r GEMgeim variatec o n d a fodt i ,

f r u c t prif elalooertede metode metodologiiH ghiduri practice.

Anul 2000 a fost momentulin careautoriiaui n i Stddiiltperimentalede expunee la CEM. In
prifmdzalfostpr oi eéHctoantstton wnis it tdel expiidiere14] cu care, ulterior, au fost realizate
experimentale expunereeplante[15, 16] Hpeanimale[17, 18,19].

In anul2003audemaratc o | a b © nt e r h earétu adosar pisdec u n o THsipre™Blé a | i
pe tehnici de interesprecum:dozimetriemt s u defCEM in c o n dspedifice,determinaredormelor de
u n detc.,

3. Principaleleact i des £ IHHur at e

In continuarep r e z eprincipatelea ¢ t i VH rézultatko Ib éHi degrupei e Hia domeniulpr ot e ¢
f a Adiexpunereda CEM, grupcarea ¢ t i iIneadmlinstitutuluiN a "Hi des & h L R wahl [@NIP),
CentrulRegionaldeS £ n LR walt [@GRER) a Hi

3.1  Studii privind efecteleexpunerii la CEM
Studii epidemiologice
Primele studii privind efectele expuneriila CEM, demaratein 1992, au fost studii epidemiologicepe
| ucréx muwhiiintdi aufostd e s f L dtudir pavine expunereda ~ n afl rt eec viae ultédbr, la
j odgtecvenHL.
Primelestudiile epidemiologicedeexpunerdar a d ideanieioundes-aufocalizatpe posibileefecteasupra
sistemelomervosH endocrin[5, 6, 7]. Sistemuluinervosa fost investigat,atatla nivel periferic, cat'H la
nivel central.l n v e s t endycariés-aufbcalizatpe evaluareanivelului de hormoniin scopule vi d e n "Hi
efectelorneuroendocrineUn studiul efectuatpe tehnicieniradare x p la iHicroundepulsatoriae vi d e n "H
simptomela nivelul sistemuluinervosperiferic indicatede modifick. relectromiograficg20], simptomela
nivelul sistemului nervoscentral- mo d i f psibotlogide H ielectroencefalografice precum H iefecte
neuroendocrindn speciaimo d i falele & Ir acalcidéosforHsemneded i s f @ m ¢ dlif2d].i ant
Studiile de expunerela campurielectrice’ Himagneticede | o af srte ¢ \alevizatiocuri de mu n dihk
centraleelectrice,s t alélfiarisformaréH ¢ tferateelectrificate.Rezultatelestudiuluiauindicatmo d i f i c
la nivelul sistemuluinervosperiferic( s ereas e mn i f aviteaetoidecbnduceren e r v Blalsat e n '’}
motoried i s tt & lets ¢28]t precumHimo d i f dardidvasculargaritmii, per t ulebbanducH
ischemiemi o c a {28].i c t)
Studiiexperimentale

in scopuld e ma deexpéerimentade expunerda CEM a unor plante’H animalein anul 2000a fost
pr oi éHdxtoantstton wunis tt Hdelexpliferda campurider a d i o f rPentrvae b "Hib exgunere
s i mi altuurotexemplarelovegetalesauanimaleexpuse s-a optat pentruun sisem de expunerede tip
c e |l ttahskersak | e c t r o &) Eigurad)t14] cu careau fost realizatestudiipe Ho a rpe c i
b r o &'pHomganismevegetale.
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Fig.1.1 n st delexgtineree o nt nacCcEMdet a d i o f dediccveel MBM,pro i e cCHcatnis t r u
lal a[HH.

In experimentelade expunerepe termenlung a unor’'Ho a faamicioundede nivel redus,am investigat
posibilelor efecte subtile asupracomportamentuluiHia ¢ t i \néntodséeknirale.Rezultateleaua r £t a |
mo d i falecompoitamentuluexploratorod e s ¢ r geHnt eintap'Ho e v o | fua'Ai[llé¢c 1B, 19].

Ev o | fudhiastel te gdep t e zaado BeadiideactivareHdei n h i psihorrbtogiecare,probabil,se
dat or @& et meErouvadeldtfun ¢ "Hiisteinudnervoscentral.

3.2  Evaluareaexpunerii mt s u r @aivelerior de CEM din mediu'Hdozimetrie( i nt er nt)
Odaduéd c hi zi Udoraparatgpentiumt s u rCEM,@amdemaraimt s u rnivalualar de campin

mediul de mu n §24, 25]. In 2006,d u p tmb u n t ¢ & tHiam puiut efectuaHimt s u complexe:
mt s uselectivecufiltre [26],a n a k p B £ [27] ldéndlizaarmonicilor[28].

Evaluareaexpuneriila CEMp r e zninlithe t i cdebsabitd & ddiHa d i @ridantelPemul pas
c o nimmiE s u rneelual@ de CEM din mediuHcompararedor cunivelurileder e f e Nivelurildide

r ef epotfidélp LdH g€ e mo n s ¢ usantdie p LliMitele de expunerecaresuntexprimate
prin cutotul altemt r ifizice[29, 30].

Calculareamt r i nmtetnepe bazamt r i nektdrnemt s ur a p e eum pracdsdomplexrealizabil

doarprin s i mudozimeiricepe calculator[30, 31, 32]. In anul 2003, Cristian Goiceanua efectuatun

stagiude dozimetrielafy c o R b b i t dinZorichouhdea studiata b s o tntbulimadelde capumana

CEM emisedetelefoanemobile (Figura2) [33, 34].

Fig. 2. Simulareaa b s o rintr-tim@delde capumanar a d i de fillcraundeemisede telefonul mobil
[34].
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In perioada2014 -2016, Cristian Goiceanua participatla proiecte de cercetareeuropened e s f L [Hu r a
Public HealthEngland,Centrefor RadiationChemicalsand EnvironmentChilton, HarwellFOxford, Anglia.
Cuacestrilej,ac © Hteix gaetrin neetodetiomplexeprecummt s uin éamereanecoidedeterminarea
formelordeu n @&dmplexeH a parametrilodor, precum’H generare&CEM cu sistemedetip c e | GTEM
(GigahertzTransversaElectroMagnetic)Principalelec e r c expgetimental@uvizat:

mt s u rn@aluglax deCEM emisedeaparatur@ | ect r B3,asni ct
A determinare@misiilor contoarelointeligente[36],
A investigareafectelor a d i teléfidniedmobile4G(peHo a r[¥F]c i )

3.3 Dezvoltareade metode,metodologii’'Hghiduri

ML s u rnavelueilar de CEM din mediuesteos a r © io mip Hémnahumites i t deseXplineredestul

des o f i sRentrmaajuta practicain domeniu,am dezvoltatmetode’'H metodologiipentrumt s ur ar
CEM pentruvariates i t deaxXplinerg38, 39].

Pentrua acoper golul existentin literaturade specialitatedin "Ha anhelaboratghiduri[31, 32] menites fie
utilizatecamanualedec L tpracéicieniiin domeniu,acestediind primelec £ deatiestfel din RomaniaDe
asemeneaam contribuit la elaborareaghidului europeampentruevaluareaexpuneriio c u p a 'Hi CGEMa | e
[41], conformDirectivei 2013/35/EU.

Activitateade dezvoltarede metode metodologiiH ghiduris-afinalizatcuu r mb& t ceaultaeel e

- Metodede verificareac o n f o r conhotmeléiin ¢azul expuneriila CEM cu multiplef r e c v e n
(32];
- Optimizareametricilordeexpunerdar a d puksétbriide microundeg40];

- Metodologiepentruevaluareanivelurilor de CEM generataeles t a ddib ia [Hetelefoniemo b i | L ;
- Ghid practicpentrudeterminaeanivelelorde CEM in mediuldemu n [81;

- Ghid practic pentru evaluareac o n f o r guindrrheléeln & "Hi @eexpumerea | ucr L taor i
campurielectromagnetic{82];

- Ghid facultativ de bune practici pentru implementareaDirectivei 2013/35/EU - Céampuri

electromagnetic@l].

Crintion Godosans  Vislets Calots  Racemn Dumvlescs
Andra Neante Lagares Camiwrc s

GHID PRACTIC
PENTRU EVALUAREA CONFORMITATH
CU NORMELE NATIONALE DE EXPUNERE
A LUCRATORILOR
LA CAMPURS ELECTROMAGNETICE
(ADOPTATE PRIN HG 520,/2016)
-

L v 1
o,

(a) (b) (c)
Fig. 3. Ghiduri elaboratesaula careaucontribuits p e ¢ | GRBRI 'HtHii i:
a) Primul ghiddin "Ha pehtrumt s u rC&M ia mediuldemu n [81];
b) Ghidul europearpentruevaluareaxpuneriio ¢ u p a "HiCaM [41]]; e
C) Ghidul INSP pentruevaluarea o0 n f o rcorormmelétt expunerd32].

3.4 Dezvoltareade limite 'Hde standardede expunereHdemt s ur ar e

Incepandcuanii 6 9 @rypulnostrua analizatstandardexpuneredemt s u 'Héeevaluarea expunerii. Pe
bazaacestora n a | in@zepandcu,anul1997,amp r e gcatdvacibrne de standardele expunereoropuse
MinisteruluiS £ n t dapodibilenormedep r ot ra"Mi enal e .

Analizando seriedenorme’ Hstandardé n t e r n amildbseraaturieleneajunsurin prevederileacestora.
inc o n s eiacepariiu anul 2000,am dezvoltatnoi limite de expuneréH hiveluri derivateH am propus
prevederitehnicepentrucompletarestandardelor nt e r n ®ékdixemplaperdrucampurilemagnetice
lent variabile am calculatlimite plafondependentelef r e ¢ pemtrubldhdadef r e ¢ 0,8inl"Hi [11]
careputeaufia d L umgad ter p rc eHi delvechiler e ¢ o mdGNERE ¥998[29].
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Activitate in domeniulstandardeloainregistrau r mt t cealtate:l e

- Propunereaestandarden a "Hi deexpunerd10];

- CalculareaH optimizareadelimite deexpunerd11];

- Completare®® e ¢ 0 ma nIEGNIRPi1998,2014'H2020;

- Dezvoltareadeproceduridemt s u aGEM e

- Dezvoltareale proceduripentrutestede conformitate[33].

Acestea c t | sa rdalizakhatat prin studii independentecéat H prin colaborarecui n s t 'Hdrganiidme

i nt er n &Hiartediatde @aile limite Hip r e c telnkce au fost deja inglobatein ur mbt oar
r e ¢ o maghiduti ' standarden a "Hi Blinmtd €er na ™Hi onal e:

Re ¢ 0 ma rMGNIRP din 2@14[12] Hdin 2020[13];

Ghidul europearpentruexpunere@ ¢ u p a "Hin 205§l ]L

Ghidul INSPprivind evaluarex o n f o rcorioimelél3R];

Standarde nt e r ndejidbcedaripantautestede conformitate[33];

StandardulEC/IEEE 631951 privind mt s u rdaernesaletputéiida CEM der a di o f dedac v e
ispozitivef t fir fwireless)[42].

Too oo oo o Do

[oX

35 Alteact i vi t & Hi

in anul 2012 CRSPI a &ifost inclus in sistemulde evaluareac o n f o r snti a "HEWI & zldr
telefoniemo b dith gunctde vedereal nivelului de expunereap o p u Ildia CHi e dimvecindtesite-urilor
cu antene.Tot din acelan,ssaa r mo n la miveltnta "Hi 'l actevitateade interpretarea buletinelor de
mt s udeEEMemisedet e préBtiatorinscopulv e r i fcio @ £ ro ir arpurterictHioimelein vigoare.

Incepandcu anul 2018,la CRSPI  a élemaratctivitateade evaluarea laboratoarelocaremt s o0 a r
CEMin scopule v a | expunai umaneA c e aesaluéresefacepentruo b "Hi a & 1 € Ministeruluii
S L n t pehtrildifectuarealemt s u deedmp,astfelincatbuletineledemt s ug ¥ o aitinterpretatede
structurileINSPTn sensule v a | expuneriiumane.

In toamnaanului 2020,la CRSPI addtemarata c t i dep t b tHie @ dii @ d i altiaNiolete.e
Cmp r eucoldgiidinB u ¢ u rseptétcii nad Het'Hai ib ioun ghia,zeferitorla utilizareains i guaan ™
| £ mpdetl @z i ndue a tHulealkblete,subiectde actualitatein contextulepidemieide COVID-19 H i
an e c e deatinactiacoronavirusuSARSCoV-2.

Speciiadlifddtriiniiazse astt e mMHhistdrului S £ n £ Th dofrniulexpunerila CEM 'Hi
sunt membri Tn Grupul de e x p eraspbinsabili cu elaborareapunctelor de vedere tehnice asupra
documentelomaflate in dezbaterda nivel comunitarH asigurarea e p r e zleereuhiunite $tructurilor de
lucrualei n st i UnwikiEuropenegGruptehnic58.R a d i naidHizante- campui electromagnetice).

De asemeneaferimc o n s uil n s tni"Hirmeldr 'H pubticulyi Tn domeniulefectelorexpuneriila CEM,
almt s u cémpurilorHalv e r i fcio o £ 10 icumdrmele.i

4, Concluzii

Grupuldes p e c iaiclCR$PH&aidomenulpr ot € addt a d i reiblizantesefost” n f i1 andHa t
1992 His-a implicat in diversea c t i wstudii epldemiologice’H iexperimentaleprivind bioefectele
campurilorelectromagneticent s u rcammperibor,evaluareaexpuneriHmb s derpir o t Awoidiae .
contribuit la dezvoltareastandardelode expuneren a "Hi &ih a t € r n préduro’Hhia ¢labagrareade
metodologiiH ghidurir o m© rHeuddpenageferitoarela mt s u rcampuaeribrH evaluareaxpunerii.De
asemeneaspecial ‘Hit @ 'Hefnearsti stt e mhistéruluiSEt n Lt ct b’ Hs u i b s n iHirmeldr i |
‘HpubliculuiHp r e s tlaeaerelserviciideverificareac o n f o rcomormelédd expunere.
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PROIECTE NA'HI ON A(T]LEEJROPEI\EE DE METROLOGIA RADI AHI I L OR
SUPORT PENTRU DIRECTIVA 59/13,IN ME D1 C I NSUPRAVEGHEREA
MEDIULUI

M-R. IOAN (razvan.ioan@nipne.jolleanaR | D UL E S\C ZADEHRAFI, L. COGULAN, Ct t £ BARNAa
INSTITUTULN A GO O NEAG-D PENTRUFIZ | GDINGINERIENU CL E ARIIORH WL U B HAINSHH)

Institutul N a "Hi de €exrdetareDezvoltarepentruF i z ' ladinerieN u ¢ | &Haria Hulubei” (IFIN-
HH) esteunul dintre celemai mari institutede CDI la nivel n a "Hi A atail v detekcathrdleasoltarece
sed e s f LiHeadrul acestuiasunt variate,acoperindmajoritateadomeniilor fizicii nucleare,cat 'H alte
domenii conexe.Printre domeniile asociatefizicii nuclearece au un puternic impact in mediul socic
economicsen u m eiimetrologiara d i a idtiizante dameniudet r a @hicadtullEIN-HH.

Ac t i v detmetiblogiae a d i doitizanté (aiét cele de cercetarecat 'H cele de oferire de servicii
specializatesed e s f tiHaadrul Laboratoruluide MetrologiaR a d i alddizange (@MRI) din cadrul
DepartamentuluRadioizotopi’tl MetrologiaR a d i a(IPRMR). bMRI esteun laboratoracreditatcei 'Hi
d e s f L ddtovitateaain conformitatecu ¢ e r i Btanddrdeluilnternational ISO 17025:2018'H este
totodataautorizatpentruefecuareadea c t i demetrblogiedec L tCongsiaN a "Hi @entaulCentrolul
Act i v iNudeate (CNAQAN). IFIN-HH, prin intermediul LMRI, r e p r eEtalonut Na "Hi aln a |
Roméanieipentrumt r i fmie Zactvitate"a unuiradionuclid,fiind,t o t odktsemrata niveln a "Hide n a |
c t tinstiutulN a "Hi de Metrblogie(INM) pentrua ¢ t i vdemelrdldgidr ea d | aoftizamtd(neembru
incadrulo r g a n regianaleeueopenale metrologieEURAMET - The EuropearAssociationof National
Metrology Institutes).Incepandcu anul 2020, IFIN-HH, prin intermediulLMRI, ao b "Histatwiulde SSDL
(SecondaryStandardDosimetry Laboratory)in cadrul WHO/IAEA SSDL Network Ht o t osthtutulde
membrui n s t i inoatHulBURADOS.

Fiind puternic implicat, in modt r a d i THia@n a Iv detcdrcétaré&ezvoltareinovare, LMR a
participatin cadrula numeroaseroiectede cercetarén domeniulmetrologieir a d i doitizantd(adatla
nivel n a "Hi @ariba In,t e r n & 'plezent,ia taflrullaboratorulii sea f in ktadiude implementares
proiectede cercetaresuportin vedereaoferirii desprijin'® i i m Hip fl ie enBiredtiieiEuratom59/13(1
n a "Hi'hbdewdpene)d u gdmu r me a z t :
|. Proiecten a 'Hi_ onal e:

PNCDI Illl, Program1 i Cr e Hiorepetetai vecdndmiikir io m© menkCtDil Supprogramull.l
AfRes Wmaa& @@y o ideaercetarepentru stimulareatinerelor echipei n d e p e (TEe2010)e 0
(https://uefiscdi.gov.ro/proiectde-cercetarepentrustimulareatinerelor-echipeindependente

1 TE13/2020'DOSImetroEYES"20202022,coordonatotFIN-HH.

Il. Proiecteeuropene:

EuropearMetrology Programmeéor InnovationandResearcfEMPIR)
(https://www.euramet.org/resear@hnovation/researctempir)):

1 19ENVOl1lAt r a c e RACGR@28,@pordonatoPTB (Germania);

1 19ENV02fi Re mot e A20P0IA0R®,coordonatoPTB (Germania);

1 19NETO3fA s u p p 0 Ra2@823,00prdonatoPTB (Germania);

1 19NETO4A M| R 202G02024,coordonatolCEA (Franta).

In celeceu r m evarifprezentatge scurtprincipalelerepereaferentef i e c dintreceleb proiecte
enumeratenai sus:

TE13/2020 DOSImetroEYES (PN-1ll -P1-1.1-TE-20190217) " Ob "Hi nle a ® dwlauHi ode a |
trasabilitate me t r o lasogidtdozimetriei de cristalin prin_creareade fantome dozimetricede” nal t t
precizie, utilizand tehnici de printare 3Ddeu | t gembh er a™Hi e "

Dataincepeii: 01 Septembrie2020,Durata:24 deluni.

Necesitategroiectului:

A 'Haum este cunoscut,sectoruls £ n £ publiddieste puternic abordat’i sprijinit de toate statele
membreale Uniunii Europeneg(UE). Unul dintre cele mai importanteaspectdegatedes t nt pab & a c !
Cc t riutrelauiea c o r aldaet ks @ b ie tre&kdiced legatde expunereda r a d iionizéhta.Cu toatec L ,
pentru a acordasprijin tuturor statelormembre,UniuneaE u r o p a&emis Rirectiva Euratom59/2013
( t r a msapHi polQadinul Ministerial 752/3978/136:2018kareo f estaridardutes i g u dedarzaHt
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(BSS)privind p r o t ienpotHapericolelora p £ mprintexpuneredar a d iioaiz&hte,implementareaa
p r a cesteo pravocarepentrutoatestatelemembreale UE.

In cadrulacestuiproiect,vafi dezvoltatun subiectce” n outa atinsgradulde maturitate cel referitorla
expunereaochiului umanla r a d iioaiZeinte. Unul dintre cele mai sensibilecomponentda r a d iala "Hi i
ochiului umanestecristalinul, careincepe s tprezintesemnede degradarecand esteexpusla niveluri de
dozechiar mai mici decatse credeaanterior(studii recente)in ¢ o n s e lomitane3irivind doza” nc a s a |
dec t ters@alinr e c 0 made Gamisial nt e r n de'lRiaodn aol ptr(IGRPgacfOdi set a bla ¢ i t +
valoarede 20 mSv/an,valoaremult s ¢ a 7 watdiceap r e ¢ edk &50 mEv/an( e x ppuofésianal).
Pentrua n g a gu &dildiasub 18 ani, nouavaloarea fosts ¢ a dellda 30 mSv/anla 15 mSv/an.Valoarea
r e ¢ o mgenttupublicul largar £ nmald mSvl/year.

Pentrua putealua celemai bunemt s dearia d i o p posiltileac iHh eea pit e @ deabitelorde
d o Zniplicate esteun obiectiv foarte important. Pentrua dezvoltametodetrasabilemetrologic potrivite
pentru acesttip ded e t e r rmpiicareainstitutelorn a "Hi densetrodogieestei mp e r Metads t .
met r o lp 0 @ iplwdsdstproiectpentruabordarealozimetrieide cristalin va aveaca rezultatprincipal
0 b "Hi lamuluema "Hi detrasabilitatene t r ol ogi ct

D u pdum se Hie, cataractaested e f ica Ap L e rtdrea resaplentiled a &He | B fneepecu
opacitatedentilei. Cataractasteceamaif r e c ¢ a ndedrbirela nivel mondial.

Incercands bferesuportpentrumonitorizareadozeilalentilao ¢ u |Carrgta,n | 7 & &i A pefittiu o n &
Standardizare emisISO 15382:2015A R a d i o praiegtiore Rrdceduregor monitoringthe doseto the
lensof the eye,the skin,andthee x t r e nimplementareaap r a ceste” sid b f iHo provacae,in
speciald a t d riinti disporitivalorrealedemt s u a @ozeih chiar din cauzalipsei protocoalelorde
calibrare.In acestmoment,pentrumt s u rdazeileiae de lentile oculare,suntutilizate p u "Hilispceitive
externe.

Cantitateal e g detexpunerealentilelor ocularela r a d i #friiantelcare trebuiec u n o sestel t L
Hreyelen( d 0Oezcth i v lalertilad ccu | Beragenened,(3) ( d oezckh i v la &déncirmneale 3 mm)
trebuiel u dan censideraredar numaica o cantitateo p e r a |I"Hhoar oatevadozimetresunt proiectate
pentruHy(3). Prin urmare Hy(3) esterar folosit, dardisponibilitatedor ainceputs £ r e aNsciuriul.dintre
Hr eyelenshl Hy(3) nuestec a n tdirectintHs u r (exprimbht&n SievertgSv]), fiind calculde din cantitatea
mt s u diractntu md b Bt s o (fobosind éonstante)Dozaa b s o (Dbel xt ptr iingeay[Gy]) este
in principiud e f icaenérdiad e p ulesrta d ii @ Hii afEaenxt fr iTmdauli PJ]) © mp L fa’idast &
materialuluiexpus(m,e x p r iinrk@).t t

Pentru a furniza mt s u r précigerale dozei absorbite, dispozitivele utilizate trebuie calibrate
cor es pHsi & Hivr&satda standardeleledozimetrien a "Hi dlin@ati e r n (@SHiutennaa™Hieo n a
de metrologie). Trebuie f u r n factoa 't calibrare fiabili, "lHand seamain principal de faptul ¢ t
dozimetrelautilizatenusuntp o z i "Hixartoadentieele ocularell deasemeneajaloareant s u treauiet
s fiec o r epkna&rdarbiiochi.

Rezolvandproblemeleme n "He mai aus, cercetareal i i n feferitoareld dozimetria lentilelor
oculareva fi puternica b o r deacetdreane t r o |ceraetareatetectoarelorcercetarea adi obi ol
cercetarea a d i o p riedrcetarénin eed i ®m punctde vederetemologic H sociceconomic,vor fi
disponibilenoi serviciidemetrologie.

Obiectiveleproiectului:

1.0b "Hi n eméral Hi detnasabilitateme t r o lasogaidazimetrieicristalinuluitie c hi val e
i nt er nasaddstaan a | L

2. S tofere sprijin pentru implementareap r a ca prevederilor Directivei Consiliului 2013/59 /
EURATOM ( t r a nlanivel 8 B "Hi poim@rdinul ministeruluinr. 752/3978/136din 2018, semnatde
Ministerul S+ n £ tMinisterul E d u ¢ aH'Hi reel He GNCAN (€omisia N a "Hil dépané&ru Controlul
Act i v iNtcledk))!l or

3. Stoferespriinor ganirza M @nh aolr e r n@l@dantehl adtoelor de decizie(CNCAN,
Ministerul S£ n £ SRRplt As 0 ¢ iR HiOpehtruP r ot anmpdidvadR a d i a IRPA -lAsro,c i a 't
Int er nadélP o a & Bnpdirvadk a d i a IAEA -l Aogre,nl’Hi tae r n peftiiu Bnergié Att o mi c t
ICRP-Comisial nt e r npefituPrnatl Ba& dHi @ | IGRJI- Comisiai n t e r n@eituuonni ai £ Hi
mEL surdet adiEUJRAMET - As o ¢ IEa Hio peelrestitutelor N a "Hi aeMetradogie, BIPM -
BureaulnternationaldesPoidset Mesures).

4.S toferesprijinOr g a n il na #ir e deFHandandazar@SO).
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Impactulproiectului:

Pentrua putealua cele mai bunemt s pasibile deradioprd e cCHi e g a pit e @ dabitelorde
d o zimplicate este un obiectiv foarte important. Metodame t r o |po @iptmtackestproiect pentru
abordareadozimetriei de cristalin va aveaca rezultatprincipal o b "Hi h @ n édaal "Hi de tragdbilitate
me r ol ogi ct.
Paginaweba proiectului:http://dosimetroeyes.drmr.nipne.ro/index.php
AcknowledgementThis work was supportedby a grant of the RomanianMinistry of Educationand
RsearchCNCS- UEFISCDI, projectnumberPN-111-P1-1.1-TE-20190217,within PNCDI I11.

EMPIR: 19ENVO1 traceRadon "Radon_metrology for use in climate change observation and
radiation protection at the environmental level"

Datainceperii:01 lunie 2020,Durata:36 luni.

Parteneridin proiect:

Nr. Denumireap r es c u Denumireao f | caioa g ni z ¢ ‘Hara
1 PTB PhysikalischTechnischéBundesanstalt Germania
2 BFKH BudapesfF R v §Kiorm&nyhivatala Hungaria
3 CMmI CeskyMetrologickyInstitut Cehia
AgenziaNazionaleperle nuove
4 ENEA tecnologie| @eegiae lo sviluppo Italia
economicaosostenibile
Institutul Nationalde CercetareDezvoltare
5 IFIN-HH pentruFizica’H inginerieNucleara'Horia Romania
Hulubei"
6 NPL NPL Managementimited MareaBritanie
7 VINS Institut Za NuklearneNaukeVinca Serbia
Oesterreichischégenturfuer Gesundheit :
8 AGES und Ernaehrur?gssicherhdﬁmbH Austria
CentralneLaboratoriumOchron .
9 CLOR Radiologicznej y Polonia
INESCTEC - Institutode Engenhariale
10 INESCTEC Sistemag ComputadoresTecnologiae Portugalia
Ciéncia
11 IRC JRC- JointResearc_ngntre European ComisiaEuropeana
Commission
12 LUND LundsUniversitet Suedia
13 SUJHBO Stétniustavjaderné,chemit;kéa biologické Cehia
ochranyv.v.i.
14 ucC UniversidadDe Cantabria Spania
15 UoB University of Bristol MareaBritanie
16 UPC UniversitatPolitécnicade Catalunya Spania
17 UVSQ UniversitédeVersail[esSaintQuentin Franta
enYvelines
3] IDEAS IDEAS HungaryBetétiTarsasag Ungaria

Necesitateg@roiectului:

Radonulr e p r eceamai mdres u rde @xpunerepentrupublicd a t orraad ito a madturalejat t t
h t r ‘idalizate pe bazamt s u r fatmostercceii a | upe dezvoltatori/autoritatis tse conformeze
RegulamentelolUE privind s i g u t & & tH{BUB$S). € 0 n ¢ e nradonalliHin anedul exterior «
outdoor» estemult maij o aisiktervalulli 100 Bg/m’. Deasemeneaa demonstrat fradonulpoatefi
un bun trasor pentru monitorizareae ma n ahti ceoi n ¢ e ngazelardti eéect de s e ratmpspheric
Greenhousésases(GHG), CO, HICH, dina t mo srésponsahilgentrumo d i f iclenaticeiglobale.
Acestaspecta sugeratc Int s u rparreeaa 8 h ¢ e nderadonblutdoori a rateisaledee ma n difHi e
sol poatecontribuis u b s tla’nrith wan L prdcidiide enek s u a ffuxuelor dee ma n aléldcestor
gaze.Din acestmotiv s-a impus realizareaunui nou proiect avand ca obiectiv stabilireal a n "Hie | u i
trasabilitatepentruc o n ¢ e n mici de'tdidandireaer, a fluxurilor dee ma n de’Hiden 'H a raportului
caree X iigtrecd.o n c e rhifluxal ddiereanarelin sol.

Scopul general al acestuiproiect este dezvoltareac a p a c metrdlogitie (monitoareder e f er i n
standardeale transferil o metodologier o b upentrda)nt s uiveluriles ¢ £ deradendin mediu,care
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pot fi utilizate pentrua determinastrategiilede reducerea emisiilor gazelorcu efectde s e H pentrua
mb u nptrt okt "Mngotkivaia a d i g@eRirupublio. r
Obiectiveleproiectului:

1. Dezvoltareametodelorde trasabilitatepentrumt s u rcanceena r de fatiloela unnivels ¢ Linu t
aerliber in intervalul 1 Bg/m® p © mat100 Bg/m?, cu incertitudini de 10% pentruk = 1, pentrua fi utilizate
inr e "Halé neohiterarea climei'Hip r o t ienpotHvaa a d i aAtéistenhetndeincludd o wndi sursede
emanarea Rn-222 trasabilesub 100 Bg/m®, un instrumentde transfercalibratcu acestenoi sursepentrua
asiguratrasabilitateainstrumentuluide transferii o p r o0 ¢ edd calibtarea d e c peattu & permite o
calibraret r a sassibténlelbide mtsurarearadonuluiatmosfericdin mediu.

2. Dezvoltareac a p a cderht SHi & fluxulei de radonin mediu,pe bazad e z v ounui disternde
r e f edeie mih aritiomuluiA p dete ma n allldiuruidstandardde transfer(TS). Dezvoltareaunui
prim protocolstandardgentruaplicareametodeiradonuluicatrasor(RTM).

3. Validareamodelelor’H inventarelorcurenteale fluxului de radon prin noile mt s u trakabileale
c 0 n ¢ e ndeactwit&teagadonuluiH alefluxului deradon.

4. Facilitareain preluaregehnologieiH ainfrastructuridemt s u deavoltatein proiectdec £ tl rae "Hu |
demt s u (ea laboratoaranetrologice),0 r g a ndareeal"Hi b ostardarddlde exemplulEC, ISO) H
utilizatorii finali Tn monitorizareagazelorcu efectde s e il r e "He dumperede avertizaretimpurie
radi ol ogi ct.

5. Oferireade h t rditkéimice,u 'H de utilizat, de radon 'H fluxului de radon utilizate in cercetarea
s ¢ hi mikchmaticd'Hgprr o t ienpotivarn a d i airidonfolnitatecu Directiva 2013/59/ EURATOM
a Consiliului.

Impactulproiectului:

Impactul proiectului va fi asuprac o mu n i industfiale, a grupurilor europenede observarea
schimbarilorclimatice H a grupurilorimplicateinp r ot e & dHi @ deegxemmuts,t a ddimionitozare
at mo s {A&NS),dGOS (IntegratedCarbon ObservationSystem),EURDEP (EuropeanRadiological
Data ExchangePlatform)’Hl EANR (EuropeanAtlas of NaturalRadiation).Prin” mbun tt & aHs a ke ial
mt s u r deradontarfluxului deradon,denivels ¢ £ acediproiectva sprijini colaborarealintre aceste
grupuri.

Paginaweba proiectului:http://traceradorempir.eu/

AcknowledgementTheproject 19ENVOltraceRadorhasreceivediundingfrom the EMPIR programmeco-
financedby the Participating Statesand from the EuropeanUnion's Horizon 2020researchand innovation
programme.

EMPIR: 19ENV02 RemoteALPHA "Remote and real-time optical detection of alpha-emitting
radionuclidesin the environment"

Datainceperii:01 septembri€2020,Durata:36 deluni.

Parteneridin proiect:

Nr. Denumireap r es c u Denumireao f i caioa g ni z ¢ ‘Hara
1 PTB PhysikalischTechnischeBundesanstalt Germania
BFKH BudapesF R v §Korm&nyhivatala Ungaria
Institutul Nationalde CercetareDezvoltare

3 IFIN-HH pentruFizica'H inginerieNucleara'Horia Romania
Hulubei”

4 ALFA RIFT Alfa Rift Oy Finlanda

5 LUH Gottfried Wilhelm Leibniz Universitat Germania
Hannover

6 TAU Tampereekorkeakoulusaatigr Finlanda

7 UPC UniversitatPolitécnicade Catalunya Spania

8 SZIU SzentlstvanUniversty Ungaria

Necesitategroiectului:

Dintret opHi o drueHa uih urmaa’dHie z i n traaigactivaa uniui nucleu,particulelealfar e pr e z i
cel mai marerisc la carepot fi expuse'esuturilemoi. Acestlucru estedatoratvalorilor mari ale energiei,
maseiH transferuluiliniar de energie spedfice particuleloralfa. Astfel, diseminaredn mediul” nconj ur
a nucleelorradioactivece emit particulealfa, in urmaunorp o t e ratdduraucleareteroriste accidentede
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transportsauprin avariereag r aawhori n s t rautleard}i @ p r ecal mai rhakerisc radiologic pentru
om,d a aucleelerespectivear ajungein interiorul corpuluiuman.

In prezent,nu existaun sistemde d et epeftfimt suruwmeieant armdée mi o p mariiHi i
provocatede un astfel de eveniment.Singurao p "Hidignoen i micdzdlyneiu r g e astdtwgcuarea
p o p u ldia Zbinekeafectatel diagnosticareaonelorprinmt s u r réatizatemanual,peteren,expunand
astfelechipeledei n t e rlavue nsCideosebide mare.

Chiar'Ha Hiezultatelemt s u r kreatizateil so t dea "Higiesunteemareambiguitatedel un gt
d u r 'Hfodrtegreuderealizat,d a t aazeide & ¢ "HidaicnCe Hientimetria particuleloralfa in aer.Prin
urmare,esten e c e deavoltareaunor instrumentetl metodecare vor so | u "Hismectedenegativeale
detectorilort r a d i fHL o @ @ # iidbtéclareaelad i s tapantiddteloralfain mediul” nc o n jiur &
acestfel, vor fi redusecosturile de d e t e dosddi la care este expus personalul’H timpul alocat
m& s torlok
Obiectiveleproiectului:

1. Dezvoltareauneinoi metodeh a instrumentelomecesaral e t eapfiekae imi "HL teparticuleo r
alfain mediuprinr adi ol u mdinnaerpeocer na'ldatd e t entaiHiare de doi metri. Acest proces
include dez\wltareaprimului prototip de sistemde d e t enwbHideexterior,pentrucartografierean timp
reala surselorde particulealfain mediu,prinintermediulr adi ol umi nescen Hei

2. DezvoltaredHl stabilireaunui sistemde calibrarepentrunoul sistemdede t e ar'ti cei ol umi ne
Acestprocesincludeon o u in f r a smhe turc d lewougstandarddedicatder a d | Wno'gr ode £
mediualfa-a ¢ t hined.ar a c t(lefr a mian d desdl,b r g a'lil Specikmerdep | a h mb o gcu "Hi t
e mi "Hbetparticule alfa), precum 0 s ¢ h ededalibrarev a | | pgrartidetectareadela d i s taa n "H
radi ol u miprmmtermedinlSideemyluioptic.

3. Introducered u n ¢ "Hi onmmegidtideih &istemulde d e t eocp’ipeotrua realizacartografiera
c 0 nt a micuparticuldalfa din mediu. Aceastancludedezvoltareainui sistemde monitorizaredin aer,

f £ petsonalUAMS i UnmannedAirborne Monitoring System)in carevor fi incorporatevehicululaerian
f L pildt (UAV T UnmannedAerial Vehicle) 'H noul sistemopticded et eac &lideé o | u mdescess c e
anterior,pentruascanaiio b "Hyimagineas u p r @dntanitate.

4.P r e g thirealizazeaunui studiude fezabilitatea uneimetodespectroscopicdef | uor e s de 13t
prin laserpentrua detectae mi "Hialfa.cArcieiansetttaestdc o mp | e nreandti aorl tu mdatedes c e
r adi afiHi pohtec r elibiitaea c t i \détectabilgp © datsub 1 kBg/cn?, in f u n célgarametrii
laserului,precumputeregoulsului,lungimeade und £ duratapulsului.

5. Facilitareaaccesuluila rezultatepentrup £ r iiterésatet furnizareadei n f o rorganidtnelorde
standardizareelevanteiia ut o r depk dlit e dHi @1 o § b ¢ prizvifidirezultageleproiectuluide
cercetarevor fi diseminatede partenericomitetelorde standardizaregcomitetelortehnice’ Hl grupurilor de
lucru, precum EURADOS, ISO, IEC, AIEA, BIPM CCRI (I)-(Il), ICRM 'H EURAMET TC-IR. De
asemene& u n o 'HD b fHiNerki &amsferatendustrieinucleare.

Impactulproiectului:

Rezultatelomproiectuluivor aveaimpactasuprasectoruluiindustrial’i a altor c 0 mu nde ttilizatbri,

C 0 mu n i metrdldgideld® i i n fHecimil@muiprastandardelorelevanteatatla nivel n a "Hi aattia |
i nt er Inkedtiernemed/or existaimpacturieconomice sociale’Hl asupramediului, pe termenlung, la
niveln a "Hi'ht maler na ™Hi on al

Paginaweba proiectului:http://remotealpha.drmr.nipne.ro/

AcknowledgementTheproject 199ENV02RemoteALPHAasreceivedfundingfrom the EMPIR programme
co-financed by the Participating Statesand from the European Union's Horizon 2020 research and
innovationprogramme.

EMPIR: 19NETO03 supportBSS "Support for_a European Metrology Network on reliable radiation
protection regulation”

Datainceperii:01 lunie 2020,Durata:48 deluni

Parteneridin proiect:

Nr. Denumireapr e s c u Denumireao f | caioalglani z a ‘Hara

1 PTB PhysikalischTechnischéBundesanstalt Germania
Commissariat I'énergieatomiqueet aux

2 CEA - . .

énergieslternatives

3 CMI CeskyMetrologickyInstitut RepublicaCe h t
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4 ENEA AgenziaNaziorygleperle nuov_etecnologie, ltalia
| 6 e nelo sgiluppoeconomicasostenibile
GUM CentralOffice of Measures Polonia
Institutul Nationalde CercetareDezvoltare
6 IFIN-HH pentruFizica’H inginerieNucleara'Horia Romania
Hulubei"
. . o . . BosniaHl
7 IMBIH Institut zamjeriteljstvoBosnei Hercegovine Her He g o
8 IRB Ru LRa g k tnstitute Cr oa Hi @
9 IRSN InstitutdeRadioprotgctioretdeSurete Fr an Ha
Nucleaire
10 IST Instituto SuperiorTecnico Portugalia
11 JSI InstitutJ o ¢Seefan Slovenia
12 NPL NPL ManagemenLimited MareaBritanie
Studiecentrunvoor KernenergieCentre
13 SCKACEN d'Etude Belgia
del'EnergieNucléaire

14 SSM Stralsakerhetsmyndigheten Suedia
15 VINS Institut Za NuklearneNaukeVinca Serbia
16 STUK Sateilyturvakeskus Finlanda

Necesitategroiectului:

Directiva Consiliului (EU-BSS)s t a b isttndakiielele b a -dds i g u pemtrujHt o t EnpotrHvaa
pericolelorcaredecurgdin expuneredar a d iomiZhiite,pentrul u c r p © p u H méHiu.Birectivase
apl orcicstirtedaékpunerep| ani €& k Cc a tab getulr gte.Dirddtivasec on c e nger e a
expunericarenu potfi ignoratedin punctdevederealp r o t @npotiivae ia d i adbin cetacep r i v e 'H
mediul,avandin vederep r o t = {c nHiulmandgetermenlung.

Acesteasuntsarciniprovocatoareu limite de expunereredusedrastic,cumar fi limita ded o zdntru
cristalin sauc o n ¢ e rde actait&te aaradonului. Mai mult, noile practicider a d iHanOed e z v o | t
tehnologiceduc la o complexitatetot mai mare a campurilorde r a d i RaifiHirmare,mt s u r det o r
radi opHevdaluvaredHe g@aedbzeiesteos a r extramdec o mp | Estenkvoiede eforturi durabile
in c r e Hn teatestatelemembrepentrua construisaua me n "Hi onnep e teeviciilblade metrologie.
Evaluaredimitelor de doz tH registrulasociatdee v i dadoZélbaresteacumop r o b ha i aara | t
| ucr ek psuktactivilaniveli nt e r npinHirntarealorile dozelorpersonalepentrul ucr £t o
e X p préfesionalcared e s f taHcotair'ikin alte "Hir trehpuiecombinateintr-o s i n graloare.Acest
lucru esteposibil numaid a evaluareadozeisee f e ¢ tinfeae® rcua ¢ e hiwelHe fiabilitate 'H
d a cdmbinareaalorilor dozeisefacepebazap r o ¢ ersnénizaten datelor.

Obiectivelepraectului:

1.Sist abiuUndiaogBdl e g tctounrskt rintrecptoiectitp L r iierésateder e g1 e me n't
din domeniulr a d i o p r AcdastavOHinelude (i) or g a n i de atdHdardizaeedl o r g a n i de a "Hi
reglementarelegate de Directiva Consiliului 2013/59 / EURATOM, (ii) organismelen a "Hi ¢hh a |
i nt er n aékix.daeaddofethe EuropeanRadiological ProtectionCompetentAuthorities (HERCA),
InternationalAtomic EnergyAgency(IAEA), the EuropearRadiationDosimetryGroup (EURADOS)), (iii)

p r o d u dddispoazitivedin domeniulp r o t eadidldgieeli (iv) personalumedical.

2. Dezvoltareaunei platforme web pentru p £ r ‘iHieresatedin domeniulr e gl empno t e ¢ it
Tmpotriva r a d i alidind Th oonsjderarefeedbackul acespra. Platforma va include accesu Hdar
C a p a c éutopeitdie matrologiehlac e r i defefglementarePlatformavafid e z v cilatdanti tn i st
deviitoarear e #les & o pdenaetmotogie(EuropearMetrology Network).

3. Dezvoltareaunei Agendede CercetareSt r a t(SRé)iHd i r e @éHiruisdrvizile de metrologie
carestaulabazar e g | e medm tomeniulp o 0 t @npotdvae ia di a "Hi i | or .

4.SE nf i iHs pl®mozezeun programde schimbdec u n o 'Hentrup He iiMerésatepentrua
sprijini diseminaredil adoptareaezultatelor.

5. Elaborareaunuiplanpentruoi n f r a sd u rua danaettdiogiec 0 mukidiu r a daied kiea
la bazaregulamentulueuropearder adi opr ot ec "Hi e.

Impactulproiectului:

Acestproiectva identifica, abordail integrap t r iiHerésa&taelevanteya dezvoltao strategiec o e r e n t
pentrurealizareaunuiangajamenintrer e "H@ & r ittierdsateya planificaintegrareastructurilorexistente
‘Hva stabiliun cadrulegal pentruviitoareaR e "Heirapea tdeMetrologie.A ¢ e B & Wdeoteri bazapentru
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implementareahl garantareanivelului calitativ al serviciilor de metrologiedin domeniulr adi opr ot
pentrut o ¢He t L &deopenijiprin armonizareaprocedurilor’ HH combinareac a p a ¢ iin fefiii I'Ho r
cercetare.

Paginaweba proiectului: https://www.euramet.org/researéhnovation/searciresearch
projects/details/project/suppefbr-a-europeanmetrologynetworkon-reliable-radiation-protecton-
regulation/?tx_eurametctcp_project%5Baction%5D=show&tx_eurametctcp_project%5Bcontroller%5D=Project&cH
ash=1ffc66241987af0dbc1cf09571efe26¢c

AcknowledgementThe project 19NETO03supportBS$as receivedfunding from the EMPIR program co-
financedby the Participating Statesand from the EuropeanU n i oHworizen 2020researchand innovation
program.

EMPIR: 19NETO04MIRA " Support for a European Metrology Network on the medical useof ionising
radiation”

Datadestart:01 lunie 2020,Durata:48 luni

Parteneridin proiect:

Nr. Denumireapr e s c u Denumireao f i caioalglani z a ‘Hara
1 CEA Comm|ssz,1r|aaI_energ|eatqm|queet aux Fr an Ha
énergieslternatives
CMI CeskyMetrologickyInstitut RepublicaCe h t
3 ENEA AgenmaNazm@leperle nuoyetecnologle_, ltalia
| 6 e n elo sgiluppoecanomicosostenibile
InstitutulN a "Hi de @eacktareDezvoltare
4 IFIN-HH pentruF i z’lleginerieN u ¢ | 'Haria L Romania
Hulubei"
5 IRSN Institutde Radloprote_ctloretdeSurete Fr an Ha
Nucleaire
6 NPL NPL Managementimited MareaBritanie
Studiecentrunvoor KernenergieCentre .
! SCKACEN d'Etudedel'EnergieNucléaire Belgiua
8 VINS Institut Za NuklearneNaukeVinca Serbia
9 VSL VSL B.V. Olanda
10 STUK Sateilyturvakeskus Finlanda

Necesitateg@roiectului:
Utilizarear a d i adimzantéimme d i esteintp | ierpansiunenecesitand a ¢ "Hicwroe d o n &
pentru” mb u n t tehnitllorde & ma g i sptimizarkea dozelor de r a d ipaniiiée de pacient H

n "He | edegtelarradmbilogiceasociatePentru” n "He | reegamisnmesladin spateleefectelorr a d i a "Hi
W™ mbunt et iHc atea@mmentiifiiestee s e n Ht a I adateldHadiobiologice. De asemenea
e x imaridi s c r mtpeadr "ddropenerivind accesula fonduriimportantedei nv e § faic iHlei t Lt
radioterapieH biblioteci de dateactualizate Acestlucrused at o c ® snp L ehkcostutildHie operarea
f a c i | deiratiéki,dbaocelemaidezvoltatéd ravandposibilitateao p e rakestara.

In prezentnu e x i rect uh puncteuropearde coordonarecares facopergoateaspectelee decurgdin
utilizarear a d i aofzantdinaodomeniulmedical,IAEA 'H catevacompaniioferind servicii de control in
radioterapieAstfel, seimpunenecesitatea r e dnein e “ldaréseasigurel e g tstturr@&@diaogulintre
toate p L r ‘iHiedesate( s p e c InarleidMtaiiurctl e a&mic,e p L b d v idéd écloipamente)H
comunitateade metrologie,s #faciliteze utilizareain comuna infrastructurilordemt s u ribliotecilor de
datec o n "HireauBateterelevantealec e r ¢ e fadcasuldi anrf ,0 rpmviadidieig | e ménmdmieniui | e
Hcursuridepr egttire.

Scopulacestuiproiect estedezvoltareaunei infrastructurimetrologiceeuropeane&eomune,sustenabile,
pentrudomeniulut i | 1 & d ir doizantéiromme d i cidretc,v mp k£ e merim intermediul unei
r e “"ldarbpenalemetrologie.

Obiectiveleproiectului:

1. Stabilireaunui dialog constructiviial e gt tcup L I tnterésate( p r o d ude dchipamete
medicaleg x p dimmiddiulacagmic,organismede standardizaregrganismen a "Hi ‘8l intarmagonaleale
pr of e s i dinnonddlogie| foirzme d i ccartetarep r e c | personal inedical etc.) pentru
identificareaariilor prioritarepentruutilizarear a d i @riidanteimmed c i n & .
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2. Dezvoltareaunei agendestrategicede cercetarel a foilor de parcurspentrudomeniulut i | i z &
r adi aoriizantdinonte d i cuiluarkain considerarea necesitatilortransmisede p £ r interésatel a
e v o | tehikcilerr e g | e ilare(MediealDeviceRegulation(EU) 2017/745)aplicabilein domeniucéat
‘Har e "Hedurepereexistentg MELODI, EURAMED).

3. Definirea modului in care serviciile metrologice existentesatisfacr e g | e mdmgaareikll e
c er i ptHe lHielesate Aceastava include mecanismeleexistentede asigurarea ¢ a | i’Hrie’Hiei | e
europene(RENEB, EURADOS) precum 'H dezvoltareaunei platforme web pentru informareap £ r "Hi |
interesatea d e c pertrurhe n "Hi dee kL wikoarear e #lela opeant .

4. Creaea’Hl promovareaunui programde diseminarec £ tp it & ifierésateac u n o Ht'hiceloHeal o r
noi rezultaterelevantein domeniulde interestiaut i | in3 £ g u ia a a HL adikzanté. Aceasta
includeog a nhta rdgatc t i garduiterégulat: schimburidec e r c eimtre drganizatii,workshopuri
demetrologie evenimentalep L r ‘iAtedesatecursuridepr egtt i r e.

5. Dezvoltareaplanului unei structuri europenede cercetarein metrologie, sustenabilejn domeniul
ut i | ri adirditiiantdinane d i prin intérmediuluneir e “ldarbpenalemetrologie.Planulvaviza
dezvoltareac o o r d dirstpreicii anteligentea c & p a c i dlitietEladu o e ;Heekigtehte( r e "He |
europenede metrologie, TC-IR), promovaread e z v o bktdatelor membre emergente’H extinderea
c ol a bcatr & fkfiHe
Impactulproiectului:

- asuprametrologieid®a ¢ o mu n i €t W inlgr rélialogut constructiveu p £ r Thiieresatede
utilizarear a d i aorttzantdinonte d i ® alinidreaact v i t din'Hietrolmgie,cercetaréiic o muni t Lt
medicale.Agendas t r a tde gpicetakeva defini p r i o r detcercédardheva asiguraarmonizarea
act i vianiveldurdpearina p| i o a Hii iadthi&antdinare d i cadioblolpgieHra di opr ot €
crescandstfelnivelul devizibilitate al Europeiincadrulo r g a n i izrat'H ri i @&EA, &CRG, ICBP,

ISO, IEC);

- asuprap L r vintelesatedin . r iedropeneorin accedacil la dateleH rezultateleultimelorc e r c et L
f a c 'HIH tehndlogii noi, metodede calibrare,cursuride p r e g fprini” mé ;u n £ H &rfikbinizageaa
procedurilorH protocoalelode radioterapieH radiodiagnoza;

- asuprastandardelorrelevanteprin armonizaregprocedurilor'’il dezvoltareade noi standade pentru
tehnici de i ma g i 'ld trataméntmai sigure 'H mai eficiente ( ¢ r e HtrearseaabekplnertlotifHi i
r adi od iradigiarapieHistudiideradiobiologiear e p r o d u aetzultdteio);i t £ "Hi |

- Impactuleconomicsocial & legal pe termenindelungatprin accelerearetransferuluinoilor tehnici’H
instrumentede radioterapieH radiodiagnostidn practicac | i m bendficiulpacientilorprin®” mbunat &£ 7
c al ivti tetdistora.

Paginaweba proiectului:https://www.euramet.org/resedrinnovation/searchresearch
projects/details/project/suppofor-a-europearmetrologynetworkon-the-medicatuseof-ionising
radiation/.

AcknowledgementThe project 19NET04MIRA has receivedfunding from the EMPIR programmeco-
financedby the Participating Statesand from the EuropeanUnion'sHorizon 2020researchand innovation
programme.

Elaborarea acesteilucrari de s i n taefasttp o s i da tl d&fr ii n & noletite deic L t Miresterul
Educ abTie & ic g@NICB-IUEFISCDI, proiectPN-IIl -P1-1.1-TE-20180217,in cadrul PNCDI Il1)

(® a celei oferite de ¢ £ tprogramul EMPIR cof i n ade® & tWr rei pagtitipante & programul de
cercetared inovare al Uniunii Europene Horizon 2020 (proiectele 1I9ENVO01, 19ENV02, 19NET03 &®
19NETO04).
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SECHI UNEMASA ROTUNDI :
Rolul culturiidepr ot era& il @ [Comgnicaree.f i cinteent Lt
speciian sitdmassumediaddbpopul awi e

Moderatori:I. CHI O S,IRuxandraS | P Ol

MASS-ME D1 AINBORMAREA CORECRIPOPUL AHIEEI TRE
SPECI| AL BRRPINICEI 30DEANIDELA CNFI | NHARHA AOR GA N
- . CHI OS t(lortkyos.2013@gmail.conC. MILU *, Veronica ANDREI? RuxandraS | P & |
ElenaBOTEZATU*
'Societated® o mCdeRadi opr ot ec "Hi e
’SocietatedN a "Hi dNuckedrelectrica

®*Dositracker

1. Misiunea SRRp

Scopul "nfiinTHEr i Soci etk Hii Rom©ne de Radioprotec
KtiinSifice, tehnice, medicale ki |l egislative din d
SRRp dezbate rezultatele cercettrilor obSinute “n
cadr ul "ntrunirilor anuabe sBAu pbaimophetinbepkbcohagr
dezbaterilor, oglindite “"n publicaSiile de speciali
de protec™Hi e radiologict de cttre popula™ a din Sar
Misiunea SRRp este st contribuie activ, prin dezbater.]

personal ului expus | auldepedsitad SRRp). Hi a publicului ( Mot

Ca societate asociatt |l a | RPAdJdi(Alsogiicatbi,a SRR raabaH @
Il RPA “"n mai 2004, unde se stipuleazt:

- membr i vor asigura ca rela™ ile cu ptr™Hi |l e int
Hi st reflecte cele maipr mfad gieo rsalaingdmridie «iend ertie
- membrii ar trebui, acolo unde este necesar Hi p
induc “n eroare sau sunt fLtrt acoperire, filrivgaut e
efectel or radia™ ilor,

- membrii vor f ol osi toate oportunitbt™H |l e pe care
radiol ogi dt fldicepesnt r m™Hel eagt aspiraHHi ile Hi obi e

2. Metode de informare a personalului de specialitattHa popul a Hi e
Cn perioada de “nceput dupt 1990, SRRp a organi zat

dezbateri au participat per mandmtn "Hli ad p g caicaloir’itliord i
simpozioanesmu finalizat Ki prin publicarea ~ n Radoddlvitatea 19
naturalt kRaloma@ritavitatea &ErpteicfiiadiixItimai mpRdie®kidH .i |
precum Ki numeroase articole “n presa centraltbt Ki

medi cal t.

Din anul 1997, SRRp a organi zat Conf er i n"Heexpanareadd e ,
radi a™Hi i Hi protec™H a radiologickt a personal ul ui e
Dat fiind necesitatea armoni zbtrii | egi sl a’™Hi ei i nt er
telmt i cil e conferinHel or au fost | egat e d eaudscutacaspedtey a
practi ce Hi |l egislative care decurg din alPriaasdsteh, Di
me mbr i i S-awcadest Lt Hont rHibu™Hi a |l a redactarea noilor N |
implementarea lor.

Pentru vitor, @ vom i mplica mai activ “n implementarea Nor:
de Radi a'™i i ( NRNu'plirii n" mprepegial ¢HHu debs din activi
sSupuHi unor asemenea reglementtri, pentru a “~n'Hel eg
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SRRp a publicat toate prezenttitrra | e deondat ictonifeer’i m Sre
referinSe bibliografice pentru specialixkti, dar 'Hi

I nformarea corectt a pmoaliadaa Heail i graitn dientserermeé @il ulHt ma

i

i

Publi carea wunor cLtr "Hi dee d me cd eaaticbilet ramt re’ple ebsrao Hue i s |
respective se gtsesc “"n biblioteci centrale, ale
Montarea a 3 monitoare de r ad i(asthitaneemNbndulai naturaude mt s
radia™ni cadrul wunui proiect al SRRp sponsori zat
“n 1998 (responsabil de proiect |l on Chiosil fc) . N
“"n Craiova (Laboratorul de |l giena Radia™iilor),
Massme di a Hi publ i cul au vizut evol u™Hia fondul ui
monitor de radia'divi iammsexustHauniunde@ahaiHel eger e
display-ul monitorului.
Site-ul SRRp, real i zat "nct dinMRelOpeal SRRpuesmet et s
dezbater.i Oi mani festtrpgundttitionawief iac ep ullai ciunfudr
radi awi i prin dezbad;e rdesteEdHctualizat parniaeeSdopulracestudsite dsta deiaf i
face cunoscute activitt™ | e SRRp, d es pae cctred 2 wnre
radi ol ogi ct, de interes pentru ~ ntr-eal@adnterssate inet :
problematica SRRp se pot adresa prin accesarea
per manent tede®©ta maspapdrativ, onest Hi competent
Dreptul flaHt eppé i chel e artimedial e sau emisiuni ~n m
-fa™L de Htirile aptrute | a mai multe televizi
cu Cs137 a tonului din conserve, Gaani de la accidentul nuclear de la Fukushima, a fost intocmit un
materi al care a fost trimis | a Antena 3 Hi I
afiromha ™H anul din consefl®& é&t & aoawient rhiat doea ac
radioacti v, informa™i a este total i ncorectt
Materialul a fost postat Hi pe pagina de FB (
- sa trimis punctul de vedere al SRRp legatdmi si unea ARE CURGNEKd@zoddiOR A L
Bul gari a; St op a’Hi pericol ul nuclear! Cerem pr
ca |l a emisiunile viitoare st fie invita'Hi 'H
concrete legate supraveghereairada ct i vi t £ Hi i ali mentel or THi m
reHel el e specializate ale Ministerul ui Medi ul
- pentru PROTViemi si unea ARom©nia te iubesco (28.03
popul aéHi en"Heiprhal dei de fosfogips din Bactu.
(medi ci sau f oHti sal ar i a'Hi ai Combinatul ui
dermatol ogi ce, creHt er ea ¢ az se datbrate fdedigsuluc eaan ¢ e r
subiective nefiind sus™H nute/corelate ™Htiin'k
expunere “ninacepsifttzomim prezentat ca 0 r ema
fosfogips de la patru mai combinat e, i ncchusefecBaatuexpgeéer
radi ol ogi ct, se poate aprecia c¢ct nivelurile
veget aSi e, aer ), care ar putea knnepreazeantia |lwen
indickt o crextere indiscutabilt a fondul ui r
prezentt nu ridickt probl eme, valorile radioa
cufondradicaci v. nor mal . Doza anualt de iradiere re
hal del or de fosfogips, este aproape ndngtbaiej ab
surseleé pentru Roméania (Elena Botezatu).
- a fost intocmit un matexil pentru GSP (redactor Tolontan)
mani f est anaHi Vioect @lnineiP din 2018 (primkbvara) da
la Institutul Geologic. & explicat ca valorile mari de radioactivitate natuta r ec | amat e/ p
eraureale;®u ci tit val or i “n mod eronat cu 3 ordi
pe FB (lon Chiosil&t).
Participarea | a emisi(ypmistmuadi o edii osal et s leecviimz dHi+
prezent ©nd punctul de vedere relativ | a problem
eveni mente sau persoane (Constantin Milu 'Hi al "Hi
radia™H il ompriodricZthret ¢ adii od@® gi ct:
- " n 1998, la PRO TV a fost discutatt probl ema
Fran™a (lon Chiosil t) ;-13n7 veerlau| d edset uclo ndtea ms ;mtaz
asupra stntt bt Hii popul a™Hi ei ,
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- inteven™Hi e | a Prima TV (2016)depamterle leixmightriktrrd :

Europei (inclusiv a Romaniei) in urma unom c e nd i i ‘apropigrea dostei CNEdCernobil
(lon Chiosilt),

- interviu (2018), in direct, la Realitatea T™Wupt pr i mul t est nucl ear ¢
Coreea de Nord. Au f ost pr e zpenctlozitatea mulOmhaemaee ad a
acestui tip de armk nucleart, comparativ cu c

U Realizarea unui film documentarHt i i NnfiHi 6 r ma wunei vizite “n zona (
Antena 1 (Sonia SIMIONOV reporter, Loredana POPOVICIc a mer aman) Hi l on CHI C
prezentat | a Antena 11Hi Fial @winf Hir i m&Ha e SIR&KRpuldi m
situaH a |l a 31 de ani dupt accidentul de |l a Cern

3.Preocuptri noi
Pentru viitor, SRRp = 'Hi propune crearea uneiFB,pagivedepear e &
i nformbri rapi de Hi corecte a popul a™i ei de cLt
radi ol ogice/ nucl ear e 'Hi aspecte de protec™H e radi ol
Date legate de pagina SRRp pe FB

- con'Hinutul pdaegtian iiii ppea gk Bk | prezentarea SRRp
contact SRRp,

- posibilitatea de a:Directvd5/2043 BEURATOM, NemepCAICAN&tg.,i n L

- distribuirrefiexrfigroma™i il a ul ti mel e mCRkRA,1AEAc, CN

- distribuire dereferitorelaima™i i corect e

1 incidentele/accidentele nucleared at el e i st orice relevante
despre incidente radiologice, care au avut loc vor fi prezentate pe FB (in fiecare an, cu une
dout zile “"nainte de data calendaristict

T diverse Htiri, dieygamassgdemediaai er i sau <co
sau “n alte "Hbri,

T locuri no.i de munct din, dopnemt wdi triatdii ol |
st uden Hi Hi c er c et ddctorat,idivefsen@ursuri etce.), doctor a

f nout Lt "Hi din domeni ul ‘uniildnddgtirii ee,nemeadiedi

i evenimente din domeniul radiologic/nuclear ( congr es e, conferi

seminarii, ateliere de lucru etc.).
- rezultate urmtrite:

T facilitarea accesul ui la infor ma'Hii Ht i i
pentru membri.i SRRp 'Hi pentru alte perso

T promovarea activitbt™ | or SRRp,

T promovarea informa'™iilor corecte Hi avi z:
incercarea de afma opinii corect informatesaud e a modi f i ¢ a aguma c e
aspectelor Hti i n"Hi fice, t ehni c ea Tmpotévd i ¢ a
radiaHi il or ionizante.

4. SRRp-surst de “"ncredere “"n domenCohtipnoaeedd er adt i ™Hr e

SRRp ~ Hi doreHte st acH oneze avOnd un obiectiv sir
implicar e cu publ i cul "n ceea ce priveHte radia™i a 'Hi r
st devint Aavoca'Hi publici o mai activi pentru prote
st ne aijusgt pevdmiHn mai efectivi Hi confortabili “n
I RPA afirmbk ckt am contribuit Hi noi |l a aceasta acti
juca un rol cheie "nraegdparparédeéH edpenpubliof oama
TotuHi , contextul Hi cultura au o influen™Mt puterni
de practici bune interna’Hi onal e, dar, rpeacc’HipdaHi mub Inidd
Hi beneficiul ui utilizeridi energi ei nucl eare este I
romGnesc, c¢ct ne plac sau nu, | a pachetaceud e m'EelcepeHi
pregttim mesaje cl ar-a& d&diutcaut HHAinsree dwa sajcwctets. N ne
transmise publicul ui de purtttori de cuvOntreacaptno
publicul ui, mass media etc., |l egate de radia’™i i Hi

ele prezente.
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SRRp are o tradi H e care este bine st-Ho vebartte ncuaep aHi

competen™Mel e de a crea mesajele adecvate Hi de a
Aavoca'Hii viitori o ai protec ™Hi ei la radia™i i. Pagi n
mare de tineriinto frumoast artt a comunickhkrii oneste Hi cu
prelu©nd exempl ul genera'i il or care au “nfiin'Hat 't
domeni ul p rogide.e ¢ "Hi e i radi ol
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COMUNICAREA RISCULUI PRIVIND EXPUNEREA LA RADON LA LOCURILE
DE MUNCI CU ACICESPUREREANEPROFESI ONALI)
Bety-DenissaBURGHELE * (burghele.bety@ubbcluj.)p Alexandra C U C G fKinga SZACSVAI?,
A n ¢ UHENTER', DanielaDOGARU?
Laborator ul de Cncerckhtri Radon oConstantin C
Universia t e a -Bblgalp EltfNapoca, Romania
2Comi sia Na™Hionalt pentru Controlul Acti

Radonul reprezintt principalul poluant al aerul
Totodat t, "Hi n ©nalc icaolnkt ad es urbeil eecvtaunl™ai ,s t rebui e cu to$S
controla Hi a reduce radonul «ki al $i poluan$Si chi mi

Calitatea aerul ui din intervdoawudes | publiriid oestca
deoarece numbtrul persoanel or expuse poate ajunge | a

Monitorizarea aerul ui de interior | a | ocul de mt
de aevaluaimpactul aeti t £ "Hi i umane asupra crekterii concentr a’'H
Calitatea aerul ui din cltdirile educa$S$Sionale are un
copiigdl 2 ore zilnic. Copi il crair er sugier &t arei ip,r opr eamem pal
traheobronHict ar ebui cu prectdere proteja'Hi de
Responsabil ittt Hi tru angajatori

-Asumar ea rea i or

-l nformarea t r angajaH | or de

-l nf ormarea t ror angaja'™Hi | or d
remedier e, dact pragul de risc este

-Lucrttorlilauidfepmare, dreptul |

-Asigurt supravegherea detectorilo

-Dact concentraHi a radonul ui dept HeH :
care vor evalua cltdirea (prin mbsuri speci fice de
reducerii concentraH ei de radon din interiorul cl&t

Pentru atingerea obiectivelor p rneRomamig, ect suportulJdBBin a
parteneriat cu CNCAN, pentru diseminar eoa nparnoibelretmapto z

H)prin contribuSii |l a realizarea | egisl aSiei de r
internaSional e ~ n Ro moOrFirsaEast BuropepmRadoon SymposiGBERAS 20dda SC lownja
Napoca; Si mp o z i Gument statusnof work maiv@iesamRomanid in relation to radon in homes and
workplaces (existing exposure sition) and building materials la National Seminar in Implementation of Basic
Safety Standards on Public Exposure due t qordeizdtae a
| AEA Ki CNCAN “"n ianuarie 2017nt ar CalldgmatidialSpmpasium ddho m
Natural Radiation SourceShallenges, Approaches and Opportunitesor gani zat £t de CNCAN
Rom®ni a; Parti ci PRCr ECa2012620 pentn fAasul BuBopelare de Ragdqgparticiparea la
conferinSele ERA Radon Week 2020.

2) Prin apari Sii "n-ucampantiri ddede aprexi matnvr 30 de
sensibilizarea popul a™i ei 'Hi i nformarea f actdenadoh. or

radon “n cl
e scopul K i
riscurile

i mtsur ttoril
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ROLUL CULTURII DEPROTECRIABD | OL OGN B3$IGURAREA
S| GURANSHEHNRDEIS I NI T AARERSONALULUI MEDICAL EXPUS

PROFESIONAL LA RA DI AIDNIZANTE DIN REPUBLICA MOLDOVA
Liuba C O R E 'H C(Ebretchiliuba@gmail.comAlexandra COJOCARI, Elena COBAN Mariana
PINTEA*
Age NN 'H @entauB £ n LR wktlei c L,
CentrulConsultativDiagnosticA s o ¢ MeditbTae r i t @entiuraun.€Ehi Hi nt u*

Rezumat

Tn articol suntprezentateezultatelesupravegheris t idesitin Latpersoraluluiexpusprofesionallar a d ioniZariteiceeace
repr ezaidina ttr i Isistéhiuluides £ n Lt uakt | du dokt c e r cipdicatdilihemogramecu formulal e u c o'dii t a
rezultatelei n v e s t bigchirftitie alé o e ¢ i ade categoridApir mp | Ingractitile radiologice (terapiacur a d i a "Hi
ionizanteH iadiodiagnostic)n perioadaa. 20182019.S-ae v i d o radidisendibilitatel i v éam € £EHi ruandei aaottiantdino r

f u n déHivedul dozei,sexHvarstas u b i e T 6H ¢ éuwfdstlanalzatedateledin registrulprivind e v i d reonitbtangului
dozimetric fizic al e x p u 'Hrofésmmal,efectuatde ¢ £ tLaberatorulMonitoring Dozimetric Individual (MDI) al Ag e n "Hi e
Na "Hi @enaulSé n LP wh lédecaluateind i na ma c £ i caxclinee ale patolbgiilbre x p u Kir la @ rioaiZétta:
mediciii ma gi #p [ indesafliicu r a d iioaiZBlinté’H radiodiagnosticC e r ¢ e in £ & u d&uégermis elaborareaunui
conceptde monitorizarea efectelor medicobiologice asupras t tde $ £ n L atadhla mvel individual, cat Hpop ul a "Hi o
considerandiwsecel maiadecvatlgoritmutilizat in evaluareaisculuipentrus £ n tatexpus@uiprofesionalar a d iomiZ#titel
Cuvinte cheie:supravegheranonitoringul,e x p prdfeisionalindicatori,r a d iomiZiditeis t n£ t at e .

Introducere

Efecteleasupras t n t indusetieexpuneredar a d iomiZ#titeaufost observatéH descris€ n dirLantichitateln

anul 1920 pentruprima o a seface asocieredntre cancerulpulmonarHiexpunereap r o f e «all e & k fliro r i |
minele,undeminereulde urariu estebogatin radiu'H respectivaeruleste” n ¢ tcu radort, GermaniaH.E. Muller

[1].

Ra d i afizamtdsuntaceler a d icaré&auproprietateale aionizamateriacucareint er a ¢ SR @ ¢ ie @ "Hit
i oni esteh b L dsmodd.b i 'Hmdiagnosticulmedical,iar avansareanetodeide diagnosticH & radiologiei
i nt er v eprodocatmiagtijaarecu privire larisculp o t e de@&itpumdrea personaluludin domeniuls i £ t £ "Hi
careut i | iacesemimalogii.A s t isupraveghereh u ¢ r L dinodoniehiwdsrt n £ € X fHirddiclar a d i a "Hi
ionizante,0 f enumaii n f o rdespréblipraexpunerea ¢ ¢ i d euitHdasprériscul realdeexpunerec r o ai ¢ t
dozemicider a d iomiZ#diteiPrinurmare,esteb i n e vegaminareld e t adpioa tetn "Hioalli € patmdgicei
c ondi 9riofesioralcareaparlal uc r & k p addiclar a d iioaiZéhte,cutoatec texpunerep r of esi o1
lar a d iioniZéditeése” n ¢ a din germeralkcu mult sublimitele acceptatén prezent( a d sulc20 de milisieverts
(mSy)), stabilitedeComisial nt er ndefRla d nh a p {IOGRPH2¢. "Hi e

Mai multe studii epidemiologiceprivind expuneregersonaluluimedicalla r a d iioaiZBtgau indicat un risc
sporitde” mb o | rlécarcar, i@ specialde cancerulcreierului. Expunereac r o rlaidoZemai micider adi a $
ionizantepoatecauzaa p a it ia $ id aanceruluf3].

Rezultatelestudiilor de cercetarel n di mp o r dpla o Hdmki si u meécésargpentruprotejareal ucr £t or
medicalie x p laiH&a d iioniZéhtd. A 'Ha dunadintre principalelep r i o deicercketariconstituiestudiile privind
efecteleasupras £ n t indusetieexpunerex r o maidazémici deradidHionizanteal u ¢ r Lt medlicali. Astiet,
evaluaress t tdes H n taparsoealuluiexpusar trebuis #fie c o n s i da® paastei tn t e gapragnaielorde
asigurareac a | imunciiMi. i

Efectelebiologice in urmaexpuneriiprofesionalela dozemici der a d iioniZalitdesteo preocupares e r i 0 a S
pentruunn u mmaredea n g adjn doideniuls £ n L[B].L "Hi i

D e ‘pdrsonalukexpuslar a d ineedtexpusdirectla ele,acesta a d isumtdtisarbitede corpulumanextrem
derapidcuo variabilitated i f ¢6r7i8]. L

In timp ceexpunerea r o f e dair ard didaififitéar L mia [Bnitele de dozeacceptatéH stabilitede ICRP
[2] afostraportatunrisc crescutde cazurideleucemieéH mielommultiplu saucanceresolide (pulmonare)9, 10].

Principalele grupuri de persoaneexpuseprofesionalla r a d iicmiZante sunt: - profesiile medicale, care
" n s u mepraxamativ 75% din persoaneleexpuseprofesional(medici, mai alesradiologi,s p e ¢ iTranhe dkitci n
n u c | eadiatetapiecardiologi, oftalmologi k brtopezi,echipeleasociateale acestorak & | $ imip || in telanigii
radiologice specialede radiologiei nt e r v exn.pa penmsandluldin centrelede cercetareceut i | ir a@a ats
ionizantesaumaterialeradioactive;- utilizatorii de surseder a d itnasd@puriindustriale;- | u ¢ r Hin domeiniul
industrieinucleare nu numaicei din centralelenucleareenergeticeci K ceii mp | ina @ Si viegatddedliferitele
faze ale ciclului combustibiluluinuclear;- | u c ri it mirrelie uraniferek din uzinele de procesarea minereului,
undesuntprezentec a n tsentinificgtivede minereuriradioactive.

Dozeleprimite de utilizatoriir a d i aoBizamtdinanre d i ¢ a n indimite largi K suntfrecventcaracterizate
printr-o d i s t rni ebuung i faemivelmltorganismului.in medie dozele efective individuale suntde ordinul 1 - 3

86



mSv/an,valorile fiind cevamai ridicatein cazulcelori mp | in prac&durileradiologicei nt e r v elm Qudao n a |
dozelormarider a di utidizgtein radioterapiegxpunereg r o f e ®stemh a L t

Supraveghereme d i s p & ecupmindétoatemt s u suplientarestabilite de medicul de medicinamuncii
abilitat, necesargentrup r o t ® fc IS hiltak cSri Hi precunkleaxra, mimedcaleicomplementareaplicareaunor
mit s medicalededecontaminare i /tratamentaleu r g ¢14,%3].

Supraveghereane d i penitéstabilireas t tdes L ntalavwcer Lt s opr ho engdeacapHi i v e Ht
capacitatedor dea’Hd e s f hctvitateain acestscop,serviciuldeme d i armundiareaccedaoricei nf or ma
rel epeganebt o | iinclusiviai, n f o r prigifilic io In @ amHientalekelaloculdemu n @4].

Expunereala r a d iioni&nte la doze mari, peste0,5 Gray apar efectele deterministicela persoanelecu
susceptibilitatea n d i v mal maaetlstdozemai mici r a d i po$producesancer;i n c i daecer§laic r ela t e
expuneride peste200 mSv la adult,20 mSv la copil; cancerelesolideauuntimp del a t derdi%> 30 ani; alte forme
decancer- leucemiacutimpdel a t dem@okkimativ5 anik cancerutiroidianla copil,cul a t deadgokimativ3
- 5ani.

Vizavi deexpunereda dozemici der a d iomiz8ntenusec u n o’arHdl e ¢ £ | ch GEfexctestel | nsaar L
d a e & i ub pragsubcarenu aparenici un efect.D e o ¢ a retddiilé epidemiologicesfectuatepes upr avi e St
bombardamentelatela Hiroshimak Nagasaknus u seSxi ins it & In & 8 #fedtin expunereda dozemici.

Intimpuli nt er a @'#ii @oSizaintdcwmateria,transferulde energiese produceextremde rapid (10-17
secunde)s i mtra n @estepurléutH anumeaciduldezoxiribonucleidAND) [5].

Radi #fzamtd @t er a dadivebcelelaaminparticule” nc L i o & te e @ectfce.Qaurmareapar
i oni zapoima dei, f ifizich-chimicex in final efectelebiologice.in momentuli nt e r aiot®f adi a Si
ionizantek atomiic o n s t aitmateriaigij areloc un transferde erergieced e t e riomizareasau excitarea
acestora.

Mecanismelelea c $ ialarnaed i aoBizamtdasupramaterieisema n i fprensatctS i duinreesapraAND.
Aceastaeste un efect fizico-chimic prin care apare ionizarea sau excitareaunei moleculecareant r em e a z
reorganizarea electronilor,conducanda susceptibilitated e g t tchimicellonizaread i r a admiorareloc ca
urmarea efectuluifotoelectrick @ efectuluiComptonfiind caracteristicgpentrur a d i eu 8dnsfelimearde energie
mare.Un altmoddea ¢ "Haruand i dofiifantdesten ¢ $ i iumndei gurie afettdreanoleculelordin preajmaADN
K producereade radicali liberi. Ca urmarea radiolizei apei radicalii liberi sunt atomi neutri din punct de vedere
electric,cuunn u mimpardeelectroni,cu reactivitatefoartemare.

Efectele biologice aparin urmai nt er a @3lii widizaénté co atomii cu N u matomic mic (carbon,
hidrogen,oxigen, azot), careconstituiemateriavie. Dina c e a ftt te r a € 3 o Bnkergiecareestec o muni c a
unuiatomsauuneimolecule,ceeaced e f i tnaasketuldeenergiek careconducdai o n i ezxtcrisdudcumulare
s i mgelenergiet er mi c L.

Efecteler a d i aoBizamtdfiiodrprivite prin perioadaa p a r potHliclasificatein imediatek tardive.Ele potfi
somaticesaupotfi transmisdad e s ¢ e ( t eekp@sin uter). Caracterizatgrin gradulde afectareele potfi efecte
benigne efectemalignesauefecteletale).

Efectele biologice din punct de vederea radiobiologieise ¢ | a s in fleteoministicek istocastice Efectele
deterministicesec ar a c t prinu 1z mia tz dspacteauagdea p a r(subfpdéespragnu aparefectebiologice);
severitateaefectelorc r e au tdoza; efectelesed a t o meraSeelilelor dintr-un "He sauw 6 d o pragdec ©Si v a
Gray;suntspecificeinf u n depie & afdctatl
Sademonstratc te x i et & | dediier @a tolp or Siinbendazaa b & ¢ ® ltipul, everitateaefectului
deterministic.

In cazuluneiexpuneriaintreguluiorganismpronosticulvital esteinf u n degraceildeafectareaS e s u tcu r i |
radiosensibilitatenare( mt d @ ¥ @ aubul.digestiv). CaexempluDL 50 (dozal e t @ehtrur) a d i 4 Sduoi sk e
si t uirdra3z bGy,a d i5@%4din persoaneleusupraexpunerlar a d maripa b s draanantuluf13].

Pentru estimarea dozelor efective 'Hia dozelor echivalente se folosesc valorile Hir e | a Skindaild e
Cor es p u mzazulroaadri eexXtdrnedefolosescc a n t iope & "Wi"Hidefimitaih see ¢ "HR.Adm@a bl i c a”
nr.116aComisieil nt er ndefHr o hrad& dHi @d IORP [14] (Tabelull).

Pentruefectelestocasticeseveritateaefectului estein d e p e n deed o Bttidoar probabilitateadea p a rai $i
efectuli c r eautoea,f L a dedemonstrae x i s uneipr§galed o zBfectelestocasticesec ar act prini z e
ur mit aspectenue x i wagded o zefectelepot s fa p akrid dozefoarte mici; probabilitateadea par i Si
c r e dora;severitatea@sted e t e r deaIp atrchn&erulaiseveritateastei n d e p eded @ rsédtat or e a
mo di f i aelulareld nivel de ADN Kk ip r o | i $pe boli maligne. Efecte stocasticesunt: cancerul, efecte
geneticd13].

Conform principiului just f i oricadeciziecarea f e c 5 € & rekplderidar a d itrebidea d o pd ad &
beneficiul este mai mare decatdetrimentul produs. Expunerile medicalese j u s t prifi analitac o mp araat i °
beneficiilor de diagnosticpe care acestede pot producein raport cu detrimentulpe careil pot cauza,luand in
consideraréoeneficiilek riscurile tehnicilor disponibile.Medicul practiciania Tn considerareeficacitateapeneficiile
K iriscurile mo d a | i atérn@tivdde diagnostic[13]. Angajatorultrebuies ik t ¢ tsupravegheremne d i sea | L
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ef e c tcondomz & g | e meaygaleinvigobrekrcuprindecelp u Saxamenumedicalla angajareainmu n ¢ £
care are scopul de a stabili aptitudineain mu n @t u c r £ peatruf U o c Kiiodurileede mu n prhpuseHi
examenulmedicalperiodici careare scopulde a confirmasauinfirma, la perioadede timp stabilite de mediculde
medicina muncii abilitat, aptitudineain muncapentrup r o f e s i rilodulude m& n @dntrucaresaf £ c ut
angajareai s-aeliberatf i deaptituding[13, 16].

Tabelul 1
R e | a dblixeefectin expunerealar a d iicaiddinté
Efectul deterministic Doza
absor
Gy
Sterilitatema s ¢ U leimptor ar Lt >0,15
Diminuaret e mp @an a mt rdeléucocite 0,2-1

Gr e "Hastenie.Modificarea hemogramei.lmunodepresieSub supraveghereme d i ¢ 17 2
revenireala normalester api dt

Sterilitatef e mi ni nt >25
Sterilitatema s ¢ Wleifritni t i v L 3,51 6
Hipoplazie,aplaziei ns uf f o h e 8 S& b entelr fripdifetite S e s & tbrgane >4,5
Afectareo ¢ u I( & a & dail-a0@nidela expunere) >5
Afectaregastrei nt esti nal Lt 6
Afectarepul monar t 8
Coma,moartec e r e MMpaatd. t . 10

Se presupunec tsuntt a n g éintréHareade s £ n L& persomallui 'Hiexpunereda r a d i #rildantel e
Expunereame d i estelexdpunereda r a d iioaiZantés u p o dd irdivizi din p o p u Icaap&rte a propriului
tratamensaudiagnosticExpunerea r o f e $ ie @ m @jarédximatiNvo,2%.

Medicinamuncii presipunepromovareaHme n "Hi celeima&inaltgraddebunt $§ i ametHslotc i al
a muncitorilor din toate profesiunile,prevenireao r i cpiejudiciu aduss £ n t dcestotiadie ¢ £ tcroen d idéHi i |
mu n @rbtejarednmu n © adeltiscurilerezultatedinp r e zfactofildanocivi cepotafectas £ n L loraplagagea
Himen™Hi hec elafint-o mu néad e c apttadinilor salefiziologice 'H ipsihologice,adaptareamuncii pe
mtsproai bidmuldi'dpefietateom,c o r e s p samciziituit o r

Sec u n o hirtdtc émetodeleradiologice contemporanepermit optimizareaprocesuluide diagnosticareal
tumorilor Ha altor procesepatologice1].

Scopul c er c efh £ & U & tonstatin stabilreap ar t i ¢ u indicatoriot.délisk ok d ex gu Hi |
profesionalar a d iomiZ#ditei

Materiale 'Himetode

Pentrurealizareastudiului au fost analizatedateledin registrul medicalale e x p u profésiomal,i mp | inc a "H
practicileradiologicea f llaa "ii die @efttulCorsultativDiagnosticAs o ¢ iT a THi aCentrunauh.€h i 'Hi n £

Evaluareas t tde s fi n ta neediodor s-a efectuatin d i n a pd peribadaanilor 20182019.1n studiul de
cercetareau fosti n ¢ medikiiradiologi, medicii ma g tehHitianiradiologci, tehnicienid o z i mdin diférite t |
i ns tmeticaldHimp | interapiBtur a d iom@iZ&dhiteH radiodiagnostic.

In a.2018aufostc e r c304padldi i EORfieirHL07b £ r Hrea’R019aufostc e r c 251 paa'tdii HN "Hi
femei’HB4 b L r 1 soffidiciii n v e saveauydasibit u p r intne 22k 82 ani (varstamedieab £ r b a 48i6% o r
12,8) Hia femeilor - (50,5 £12,8). S-au studiatrezultateleanalizeigeneralea sangelui: He mo g | &fitrocitel ;
Indicele de culoare; Neurofile nesegmentatelNeutrofile segmentateEozinofile; Leucocite, Limfocite, Monocite,
VSH. Hemoleucogram#éanalizag e n easangdui)o f eoli in f o rgnean’ldidespiestareade s £ n L'H baetrok
importantatatin cazuldiagnosticuluipatologiilorhematologicei n f e c iitliaroatosi,el e r e g Unbrsistemede
organe,cat’Hin cazulaprecieriHmo n i t ocorectedsrtitiesi ti n L T @t @ dwfdsttanalizateH rezultatele
analizelorbiochimiceale personaluluimedical: Ureea,Creathning Bilirubinal i bHtrott All &ni nami not r
(ALAT), Aspart at ami(ASAT)rPeobasnfole r a z £

Concomitent,in cadrul studiului, au fost analizatedateledin registrul privind e v i d rezultatalordozimetriei
fizice Tn cadrul monitoringului dozimetric al e x p u 'Hioflesional efectuat de ¢ £ t Labmratorul Monitoring
Dozimetric Individual (MDI) al Ag e nNHa "#lii pen@ulSée n L R wh lguerdriinregistrarealozelorprimite de
c L te x @ profésionak-auutilizat echipamentelélarshowHDTU.

Au fost evaluate datele monitoringului radiologic, expunereame d i énaRepublica Moldova, expunerea
pr of e daroandadibatZitdin RepublicaMoldova, monitoringul dozimetricindividual al expuneriiexternela
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r a d iioaiZutd. S-auevaluatind i na miac L i ¢ uclinee aletpdtolbigiiloree x p u profésiomallar adi a"H
ionizantexmediciii ma gii g li i terapiBtur a d ioriZ&hteH radiodiagnostic.

C e r ¢ edutost efdcteatdn bazametodelor.compartive, des i n tHéetetminarear e r i d iPeluctatedHi |
st at amauliateléra fost e f e ¢ tomputetizatconform programului Microsoft Excel cu calculareaerorilor
standardvaloareamedie,deviereastandarderoaresstandardecea s i geprezitativitateamaterialului.

Rezultate'Hd i s c u "Hi i

Hemoleucograma f eoli I f o rgnean’didesplestareades £ n Liara t & | minkatoiildder e f ed @ mOoHLL
pr ezen HaHieavhos|eanlhtitiar a f e ¢ "AWnaliza ig € n e A gandelui are rol important atat in cazul
diagnosticuluipatologiilorhematologicej n f e c iiiarnatosi,@ e r e g Lnbrisistdmede organe,cat’Hin cazul
aprecieriiHmo n i t ocoréctedles t tdesitin L[I7h t e

Rezultateleanalizelordelaboratorvizavi dearalizag e n easangeluisuntprezentatén Tabelul?2.

Tabelul 2
Analizag e n e asarigeluilae x p prdfesionallar a d iiocaiZantd,a.a20182019(femei)
Nr. Indicatorii Anul Valori de
d/o. exami na Hi 2018 2019 referi
x+0 x+0

1 Hemog!l @bi nt, 118,0+ 10,2 119,2+ 5,44 120,01 140,0
2 Eritrocite,-10"/I 4,3+0,2 4,22+ 0,33 4,07 5,0
3 Indiceledeculoare % 0,9+0,02 0,86+ 0,10 0,8-1,05
4 Trombocite,-10°/I 207,6+ 68,0 255,25+ 13,88 | 180,01 320,0
5 Leucocite-10”/I 6,5+1,5 6,67+1,17 4,07 9,0

6 Neutrofile nesegmentate] 07/l 22+12 3,00+1,0 1,06,0

7 Neutrofile segmentate 10"/l 56,8+ 5,8 55,71+ 5,96 47,01 72,0
8 | Eozinofile,-107/I 1,6+1,0 3,40+ 0,89 0,51 5,0

9 Limfocite, -10”/I 32,5+4,9 28,5+ 3,83 19,07 37,0
10 | Monocite,-10/I 6,721 4,83+ 2,03 3,01 11,0
11 |VSH,mm/ or t 15,9+1,8 16,0+ 2,32 2,01 15,0

Dateledin Tabelul2 d e n o dirhinuaren e s e mn i & hencoglabinedatfemei’'Ho ¢ r e HatVEBH (eiteza
s e d i meéematitor).iVEH a constituitin anul20187 15,9mm/ dar th anul20197 16,0mm/ ocedagenuse
" n c a din brategdetadmisibile. Concomitent,s-a observatc tla persoanelecu varsta peste50 de ani valorile
hemoglobineiau fost subnivelul valorilor der e f e ceeane'stte,x p Iprin€aptul ¢ tcu Thaintareavarsteiomului,
indicii des £ n td eavt iele Ia b o r radtfel organismulpierde capacitateade r e z i dat dderitéHboli, scade
imunitateaH creH trisculdecomplicdHidds t n £t at e .

Concluzionandcele expusemai sus, putemme n "Hic dindiaatorii hemoleucogrameia grupul investigatau
prezentatvalori Tncadratein limitele normei, cu e x ¢ e lpefhbiglabineima ni f erntdatcd a mrdmiioe a
Factorul eritrocitar, precumesteanemiaa c ¢ e | giteza desddimentarea hematiilor, ceeace a t e valdare
r i diamdicataruluivVSH in sange.

Incadrareaindicatorilor s t u diri lienitidie normeise e x p Ipiincrdspectarea e r i méHed diro p ot e
structurile me oribte: dotareacu echipamentmodern, utilizat in timpul orelor de mu n ccare contribuie la
desf L fhsri grueaamt’Hiv iadiotoditie.lA @ e it & 'IHidsia ob3ekvatH pentrus u b i degeftdimasculin

(Tabelul3).
Evaluareaindicabrilor biochimici la personalulmedical a relevatin anul 20180 c r e 'Hatvalariler probei
timol, iar in 2019 a creatininei’H probeitimol. Probacu timol esteo p r ode laborator,u t i | pergraverificarea

f un c Tidatuldi, e f e c pelb & tdéreactivtimol. Prina ¢ e a gtalde sangeses t a b mbdal id taeesunt
sintetizateproteinelein ficat. Modificareao r i craportaliproteinelordin p | a $ mid faptukc tin organismse
d e z vamalf tetc “térepaatefi, inflamatorie(Figural).

Deobiceic r e 'Hvaleriloepaobeieste” n r e gin cazulbdilor deficat (hepatitav i r ta d » medicamente
sau alcool etiologie, ¢ i r ‘bl ficat gras,t u mdHricampromitereaf u n ¢ "Hiaaestutadin cauzasteroizilor sau
contracetivelor); bolilor de rinichi: g1 o mer u |l pinelf o rsaufamii tl to iird pawlbgii reumatismale
sistemiced e r mat o ani torizdi ut rha sawlupus eritematossistemic;in boli ale sistemuluidigestiv,in special
pentrup a n c r 'leeant ti etutiareas e v énmielpmmultiplu [18].

In cazulsintezeisporitea creatininei,de obiceised e p i satf eeacz#fialeatitesaucronice,0 b s t @mle ¢ "Hi
tractului urinar (azotemiepost r ema i r ar damédcd e'dd fi e dikliseularePrincipalautilitate a
d e t e r roreatinineigericeestediagnosticarea n s u f irendle€Credtmirias e r dsteuh indicatormai specific
'Himai sensibilal f u n aéhrkleglécatureealn generalcreatininas e r d rce.sdceurt otkitichii nuf un c "Hi o n e
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cum trebuie. Cauzelevalorilor mari ale creatinineipot fi: boalac r o rriecnta damd rinichii suntd et er i or
0 b st rrurecnHiliblocaj in fluxul deu r i cur ar fi prostatamt r saud.p i alé rinkchi ar puteacauza

0 b st rram @ Iidieshidratared estebine s tHt ic wnleshidratares e v esteun factor de risc pentruafectarea
rinichilor, ceeace va afectavalorile creatininei;consumulcrescutde proteinei alimentelepe care pacientulle

c 0 n s aumrtimpactsemnificativasiypra valorilor creatininei;antrenamentele/x e r dizicéHintenkeé creatinina
estepr eziamt HdHhiia j wstipkr o demardie;e x e r dizicéHiigurbasepot ¢ r evilorige creatinineiprin
faptul ¢ fcrescgraduldedescompuneramu 'Hc¢ hanudmdemedicamentesum ar fi uneleantibioticece pot cauzao

cr e Hteenrpadnrcaprrii walddle aeatinineiserice.

Tabelul 3
Analizag e n e asarigeluilae x p préfesional,a.a.20182019( bt r ba Wi )
Nr. Indicatorii Anul Valori de
d/o. Ex ami na Hi 2018 2019 refer
X+ 0 X+ 0
1 Hemogl glbi nt, 143,6+ 3,2 154,0+ 2,82 | 1307 160
2 Eritrocite,-10/ 4,4+0 4,40+0,14 4,01 5,0
3 Indiceledeculoare % 0,9+0,02 1,0+0 0,8-1,05
4 Trombocite,-107/l 232,6+8,0 242,5+0,70 | 1807 320
5 Leucocite-107/1 6,2+0,5 7,7+1,27 4,01 9,0
6 Neutrofile nesegmentate1 0/l 2,0£1,0 40+1,0 1-6
7 Neutrofile segmentate, 107/l 61,3+ 6,0 55,66+ 5,13 471 72
8 Eozinofile,-107/I 2,0+1,0 3,66+ 0,57 0,515
9 Limfocite, -107/1 34,0+ 3,6 31,0+ 2,64 197 37
10 | Monocite,-107/I 5,3+1,5 6,0+2,19 3711
11 VSH,mm/ or t 53+1,5 3,42+ 1,39 2110

w2018 m2019 wmVal or i de refe
150 -

100 -

50 - /I
0...-/1 ..,-,,..r/,I’AI,,._
1 2 3 5 6 7

Fig. 1. Analizab i o ¢ h aemxi pcuL@rofésiomallar a d iiocaiZamntd.
17 Ureea,mmol/L; 27 Creatinina, mmol/L; 31 Bilirubina t o t mrhollL; 47 Bilirubina | i bnemollL; 57
ALAT, U/L; 67 ASAT,U/L; 7 - Probatimol, un Sl.

4

Un aspecimportantal studiuluia constituitcontroluldozimetricindividual al personaluluiexpusprofesionala
r a d iioniZamtd.Rezultatelein acestsenspentrua. 2018 au demonstratc Ha cei 1221s u b iiencv'idi sdbzelg a "Hi
efectivemedii anualeauvariatin limitele 0-1 mSv/an.Personalubxpusprofesionalar a d iomiZditeaureprezentat
i n s t metiaeSHNitargn=838),cabinetestomatologicén=197),altei n s t (h=tL6k),Bbigctiveindustriale(n=18),
i ns tdeceeétdrdit i i M3A)(Fid. 3.k
La 81 subiedtozele efective medii anuale au fost cuprinse TrgeniSv/an, inclusiv 64 din ei au fost reprezéraa
institu'lHor medico-sanitare, 7 din cabinete stomatologice (insfitlcomunale), 10- din alte institiiH (Obiectele
Speciale, ANSP, UMSF Nl est emi "Heanu, SRL Mol dova Transgaz, SA
Data Control, Institutul d "Hi o n a | de Metrologi e, SA Lusmecon, Ser
Protec ™ ei CivileDéelpaSi amaiHi ol ExeocepiH oiHai leor Penit e
Sec™Hi a medi Rall deHaé n Dieprak X .
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Fig.2 Distribuireae x p u @rofésiomallar a d iioaiZantéconform dozeipersonaleHp(10)ini nst i t u W
cuprinsecu MDI 1n a.2018

Dozeleefectivemedii anualedeterminatepentrupersoanelexpuseprofesionalin a.2019(Fig.3) au variat intre 0-1
mSv/anla 1448persoaneinclusiv912- dini n s t metdiecoSdnitare462- dini n s t dorhundldjl8 dinaltei nst i t u
17 - din obiectivede transport,36 - din obiectiveindustrialeH B - din obiectiveleagricole.Dozeleefectivemedii anuale
determinatepentru persoanelexpuseprofesionalau variat: intre 1-6 mSv/anla 35 persoaneinclusiv25-dini nst i t u
medicasanitare8 - dini n s t dorhundldil  din obiectivedin transportHL - din altei n s t intte 6-28imiSv/anla 3
persoaneinclusiv2 - dini n s t cormuonale ii- dinaltei nst i t uHi i
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Fig.3 Distribuirea e x p u @rofésimmal conform dozeipersonaleHp(10)ini n s t i tuprifisedu MBI in anul
20109.

Nivelul de iradiereal e x p u profésiormals-a situat sub valoareade 1 mSv/an,d o =to mp a rcafondul £
radioactiv natural in RepublicaMoldova. Cazuri de suprairadierea personaluluiexpus profesionalpe parcursul
a.a.2018019 cu dept K iateidozei maxime admise (20 mSv/an) conform A N o r m&undamentalede
Radi op rCetrexkaiR@&jelel .g i e (NFRPREOD0)nuaufostdepistatd19].

Concluzii

1. La persoaneleu varstade peste50 de anivalorile hemoglobineaufost subnivelu valorilorder e f e ceeapeddt ,
e X p lprinfaptul ¢ tcuinaintareavarsteiomului, indicii des £ n tdteavtidalanto r wschde e z i $atbbdi n "Ha
d at dareif ti tcsistenmulQienun.

2. Peparcursula.a.2018019,cazuride suprairadiere persamalului expusnu au fost depistateNivelul deiradiereal
e X p u W mareamajoritates-a situatsubvaloareade1 mSv/and o z o mp a rcwfdndul radioactivnaturalin
RepublicaMoldova.
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C 0 n s eaplicanedtibr In toate domeniileimportantede activitate din Roméania.Aceste tehnici au fost
abordéaeinii Pa v i Omn o @ satHam estecunoscuthl in prezentin cadrulii S e caMi-ad iAp | i c a’l
aleizotopilorr a d i o dexttitmersldrii F a miOln ic e ispe aar@Rrofesorul, apelatdet o duméa
simplud Do mn u 6 Oaforrmasochiadoordoatocumu | ctobmp e H dragokte.

Radi o p inatcestdoridnigspecialesteop r o b t e mp lilphcandmt s u rdezelade
r adimbtH U raart @ agurseldradioactive calcululdozelorpentrudiferite tipuri desurseur made t
luareade mt s pantrup r o t persodnediH & mediului. In acestscop, Profesorula” n f i primelela t
laboratoarede metrologiar a d i aoftizamtd,” onrdiLanii 6 6 Pentrumb s u rmekrr @ afundarmentale:
d o ab s o rHladtivitateauneisurseradioactive.
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Profesorulad e s f to'Hun it aattivstdted i d a @thtin¢ b v £ "Hisoperiot,cét'Hin IFA, in cadrul
nou” nf i i mépartanobehde instruire a personaluluidin domeniul nuclear, cunoscutin public sub
denumireade Curs de Utilizare a Izotopilor Radioactivi(CUIR),ac L rt wia dac’dineg Hmut'Ha i |,
fosti n i "HiCarnisier pantruindrumareal n i t tNidie&re(@ICUN), precursoareaC NCAN-ului de

a st A fpstunremarcabilc o n d u deHoctorateincepand din anul 1970,indruméand mu | dddtoranzi
careauabordatsubiecteder a d i o p, ma tdécedimembriai SRRp.Ad e s f toHn t adtvitate

de scrierede ¢ £ déstinateacestuidomeniu,cu un maretalent pedagogicextremde bine documentte 'H i
riguroase.

O preocupare o n s tnaatvtateaProfesoruluiafostmt s u raacrt @ anediului drmbiantpentru
carea fost ©~ n f i isob’daotdénarealFA, prima r e “Heoar mdint cinci laboratoare,iar in urma
accidentuluide la centrda Cernobil,Profesorula fost solicitat s preia coordonareauturor echipelorcare
efectuauH raportaumt s ula IEIN {continuatorullFA Tn domeniu).D u patc e & X tp e r Damnidda ,

a ~ nf i Semifldeuiide RadioactivitateaMediului, d e s f LIBHEBIN &ntperioadal986 -1990. la care
participauunmaren u mders p e c idiat o dtHalddintoatei n s t iimplicaté. A Hsan L s ideed
de ase continuaa ¢ "Hi Totmod @ r ok g a n iiazla data de 30 mai 1990a luat f i i SoCktate
RomO©delRa di o p r(BRRe)cPHifesorul Dr. Mircea Oncescuafostprimul pr e 'Hea $RRp e
ol u npgetr i detnptiard u geasaretrasdinf u n e He a a fostdekemnap r e 'Healdonacareaé
SRRp,p © datd i s p aa;m dhlil 2005.Sunt de me n "Hidoonlaut ¢ detsri in telalotatesub egida
SRRp,publicatela Ed. Horia Hulubei, privind radioactivitatedn Romania.subcoordonaredomniei Sale,
‘He x i s wneinibiita dedicateSRRpin revistaCurieruldeF i z al ¢ L redactortéf afost.

intre anii 199071 1992 Profesorul Mircea Oncescua fost Directorul General Adjunct al
re’” nf i ilnstitda dedrli z iA € & miHDitector al IFIN, Haf £ d wtCHibriolatoate” ncer c £ |
prin careatrecutinstitutulinacead i f per I badt .

D u prétragereda pensie,Profesorula avut genialaidee de a reuni fostasafi Fa mOh ¢ e Snc u O
i Soci AsuladTerae delpdMalul L a ¢ u tareseteuneain Ci 'Hmindeacareprimas © mbdint t
| u rdeaauaderatulteriormu la"Hcdt#egidinalteDe p a r t a medm ingitlt SistfelCHI L @bereHi
o gustarda MonteC a r lumeaveneacumultdragHses i mcHaraaintr-o Familie.

La Co n f e BRRp ditaanul 2015, Profesorul a fost omagiat la implinire a a 10 ani de la deces,iar
acumesteun nou prilej de anereaminti cudragosteHi e ¢ u n odelProfesoHi nostru!
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Fiz.Pet miAdD

. CHI OSI LI , ,EBkEnaBRTEZATU
Omagiu deosebit fizicianul ui Petre cHi AANDRLU
deHeuril or radi oacti ve, cu activitate deosebitt

Petrict NANRRO4}J1931zician, a lucrat ca specialist
InstitutW!l i dgi Ried Heia HNilwbzill e ar L

A lucrat “n Sec™H a de Aplica™ii ale lzotopilor
de Aplica'™i i “n Geol ogi e. De IladsuemareHi e aGo na r fod s tadarmeUmb
(CICUN), precursoarea CNCAN.

Ca Hef al St a'™Hi ei de tratare a deHeurilor radio
tratarea deHeurilor din fostul AForto de eet datne ad e
istorice, de |l a “"nfiinHarea Institutului, l a redeol v
contami nkri din afara institutul ui; a ajut aabinuilttaet
i mportan™Ha acestui domeniu de cercetare aflat | a “n

Ulterior a devenit Heful Departamentul ui de pro

contr isheudhinti I|dee per f e c "HormcargHie ae vsiidsetnelHau lau ipedresonal ul ui

Fiz.Petrict RAANDRU altturi de al Hi colegi din SF
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Ca expert | AEA, a fost memibupeaht Gnupuwualbuanadd or
a accidentului nuclear din 1986 de la Cernobil.
A publicat dout ctr™™ cu un foarte mare i mpact a

Radionuclizi, “~n col ab or aA HElitua Academiei R$Ri, EO6¢
Cu o] interesantt Hi l audati vi [
Hul ubei , cartea prezintt scheme
maj oritatea radionuclizil or argereaf
mbsur ar ea Hi utilizarea radia'™i il
Radi onuclizii, radi oai t2D00;i tastdae reia
compl eteazt THi actualizeazt date
Datele din aceasta lucrare sunt necesare pentru capl "Hi i | e
radionuclizilor Hi radia™ il or ic¢
deHeuril or radioactive, dezafecte
mi nereuril or de wuraniu Hi t olrucrarea
este destinatt tuturor acelora ce
“n domeni u: ingineri, fizicieni,
i nter es a’Hi de aplica™i ile radia’l
reconstruc Hi ei ecol ogice, profeso
A fost conferen™H ar | a CPSDN pentru principidi de
n caz de incident/accident radiologic/nuclear, impactulapc a "™Hi i | or sur sel or radioact
Dupt pensionare, a lucrat ca director ciuBuacnuerneaHtal
Ca membru fondator al Soci-at to'HiuipaRod@n e nite geRa d
"nscriere a societt™ii conform |l egisl a™Hi ei. A part
Consiliului de conduceré f unc Hi e “~ndeplinitt p©nt " n 2004. A fo
deosebite/remarcabl e | a acti vitatea soci ettt ™ii
A fost o fire joviallt, cu multt deschidere Hi
perfec™Hi oneze " n domeni ul utilizerii energi ei nucl
pr obl emel e profesionale de radioprotec™i e, tehnol og
sociabilt, discut®©nd cu multt pltcere despre famild.@i
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Prof. dr. Constantin COSMA

Kinga SZACSVAI (kinga.szacsvai@ubbcluj.ypAlexandraC U C QKDMOLDOVAN, T.DICU, Betty

DenissaBURGHELE, An ¢ \GEN T E R
Laboratorul de Cncerctri Radon o0Constantin Cosn
Universih t e a -Bdlgah ElifNapoca, Romania

Pentru noi , cercetttorii, K i col egi i ma i tiner
Uni ver si tBalyaedn CBiflaa@ Bl c a, a fost “n pr-amdrinatr ©rd s0s Pik
cercetar e, c Ot K i “n viaSt. UN MODEL de demnitat e,
fost un deschizttor de drumuri "~ n fizica nucleart K

Domnul ProfUn i v . Dr . Constantin Cosma a fost o persor
di stins Hi apreciat dasctl care a format gener a’Hii

A absolvit Facultatea de eBdlya dicQuiNhpoca incaautd1©a9, findunul v e
dintre studen'Hii emi nen Hi ai gener a'Hi ei s a l-oein cadtut t i
Facul t £ Hii de Fizict Hi al Facul es¢tHei 4@ded@§tanhn'Hde HE
"n cercetarea radiaH ilor nucl ear e 'Hi 35 de ani d e
numeroase proiecte de cercetare europene ( aeaaxade pe a
studi.ii de radon, tehnici de mbsurare a radonul ui, e

Experien™a relevantt: cercetare aplicatt axatt
mbLsur are a ecatdeolneu |l aux p uHi e reifi l a radon asupra popul a't
interna™Hi onale de cercetare de “"naltt valoar e; mo n
pasive Hi active), taxXpwmareama i pmppwlta™Hiudi aksiupauwamnm adon
exalaaHiaedonul ui (din sol 'Hi materiale de construc ™Hi e
comunicare a riscurilor; implementarea tehnicilomrde medi er e a radonul ui “n | ocu
“n timpul proiectul ui POSCCE | RART Nr . 160 / 15. 05
nucl i zi radi oacti vi natural. “n doliwrigalmaalHi e armdt
asociate.

Pont " n 2002 a condus activitatea de pr ed-Balyai, ac
Facultatea de Fizict, Departamentul de Fizict Bi ome

Din 1985, a fost numit responsabil penfPur ot ec "Hi a Radi ol ogict "~ n UBB.
nucl ear t, fizica radia’™i il or Hi fizica medical t. Di
din Rom©nia a fost pentru dGneuhafdr omal esemn al rec

Cntre 19%4spHEcil®dl9i7zast ca profesor invitat | a Uni
la Neuve, ambele din Belgia.

A coordonat dout proiecte internaSionale “~ nubcad

egida NRPB (National Radiological Protection Board) England, intiilgtur se de r adon, nbidel
un grant PECO altturat ARadem s Ot tiHi scdi nid Geu altfmeie n t
subven™i i ,staudinuc eppruetl ium nar privind corela™ a dintr
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un studiu pilot Tn cadrul Ardennései f f el . Al te finan™™tri p e n-2002isubsfdarnoiad i i
st

unui proiect de colaborarecu Universted di n Gent pentru un udi u al rad

Cn 2002, a |l uat parte |l a “nfiin™Harea Facult &™Hii
Bolyaa fMiutai ~ntreaga acti vit atxactepacaredacdndus.lin perieapaa20a2 a m
2008, a fost He f al Departamentul ui de Fizict, Chi n
radiaHH ilor cu acelaHi nivel de dtruire, responsabi

Incepand din anul®@0 O , a pus bazele unor | aboratoare de e
Centrul ui de RadioactivitatdabMedituwlrwil ’‘die Dat are Nu
(singurul |l aborator de aaae sito atsitp L9 g maladto rfad roa il 6 el
|l e cu aparaturt performant t ‘Haboratomiscompkede madoa peatru studii e x
sistematice “~n ,toawdt ufaalcmeonrtiei Ldaecb omeAddauh sttanCinoe €o & ma

poartt numel e.

Real i ztr i -repermia cadesaliui Peofesor Cosma Constantin
- Premiul AHori a Hulubei 06 al Academiei RomO©ne pent
- Organizarea cu s uc c-Bayai tlirmClutNapocaia septenibaet 2612 a BirapgnzoRului
I nternaSionalFifrlSERAESas20 1Rur opean Radon Symposi umo,

contribuit | a conktientizarea necesitbtSii i mpl ement

- Peste 200publ i caSii relevante “n domeni ul radi oact.
recunoaHtere interna™ onal t; 3 Brevet e; numer oase ¢

- Implementarea cu succes, in calitate de Director/ Coordonator a numeroase proiecte de cercetaee(gurop
8 ca investigator principal), concentrérglle pe st udi i de radon, tehnici de
pentru expunerea |l a radon. A coordonat Hi organi z:
Ati i n'Hef ipclogr&Mmedna™i onal e;

- A fost membru “n echipa Proiectul ui I nterna’™i ona
Geneva, in perioada 20@50 0 7, contri buSiGhlied ud alset rfaitiergd cc iOtMsSt eA WHT
radon:apublicheal t h pereaeexpeed® rom©n " n cadr ul grupul ui

- Brevete de invenSii: (1) A/ 00510/ 2008 cu titlu
piscinele publ i ce “n vedeirleoar 0¢r e(kt)er Ni . sO§uMarmr$ &®i0
di spozitiv pentru mbsurarea potenSial ul ui de radon
control at to, C. Cos ma, V. Cos ma, B. P a mgtizatkde mopit®r)zareN r .
Hctontrol a concentratiilor radonul ui rezidential 0, R

- Ini "Hherea “"n Rom©nia a primelor ac$Siuni pentru I
| NSP, Mi ni st er uilul M8diuliit t £ "Hi i Hi Mi ni ste

- Col abortri profesionale interna™Hi onal e Hi activi

- Membru “n comitete Her ganpfasoidicie | a Asoci aSii
Societatea RomOntit ddn2004di oprotec H e SRRP
European Radon Assotian (ERA)T membru fondator in 2012 la constituire
Romanian Radiological Protection Society din 2004
International GedHazards Research Society din 2008
European Physics Society din 2002
Indoor Air Quality and Climate Society (1928004)
Balkan Physial Society din 2006
American Medical Physics Society USA 262206
Balkan Environmental Association (B.EN.A.) din 2004
Radioprotection Clinic Health Center din 2000.
- Cndrumarea prin activitatea didactict pesiezidOa
fervoare 'Htiin™i fickt Hi di dactict.

Profesioni st de mar ct, creatorul unei ﬁcoli de
Radioactivitatea medi ul ui Hi Dat area nuch eluiea HED
i nt er n &ridesorul €dnstantin Cosma a fost imaginea unui profesor universitar moaake a imbinat n
mod exemplar partea de educaHi e Hi cea de cercetar.
Bolyai.

Membrii colectivului pe care-& f or mat Hi coordonat sunt dej a c
fondatorului. Domeniul de cercetare Tn care a excelat profesorul Constantin Cosma va fi in continuare unul de var
Uni ver si tBaljgaea BabeH

=4 =8 -8 -8 _8_8_9_9_9_-9
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Laboratorul de Cncerctri de Radon AConsH

Laboratorul de Cncercktri Radon AConst-Balty ai Croepm
pOnt "n prezent, uni cul | aborator comptlreex @ad mi sRioan©
pentru Controlul T QNMGAN I (t @EHtliofri dNautc | kearccesemnar e CNC,
actualizat prin Nr. LI0O7 _Li RaCC_UBB/ 2020) st desf Lk
din factori de mediu (aer, apt, sol ), prin adoptarea sta
procedurilor specifice.

LRaCCsa " nfiinSat "~ n anul 2016 "n cadrul Facul tt$Si
regretatuu Pr of . Univ. Dr. Constantin Cosma, pionier ' n

ExperienSa ki recunoaHterea interna™H onalt de pe
in valoare de 1.000000 Euro, dezvt at £ pr i n i mpl ementarea Ccu succe:
internaSionale au consolidat “n cadrul Li RaCC un
cercettrilor de radon. Patru diinRRar@&€mbarui i e xcpeerrci eetnt’Hto
proiectelor de cercetared e zvol t ar e, cu administrarea unor bugete
Printre realizktrile LiRaCC amintim 4 premiibtrde i poes
in domeniul Smart HeakB mart Ci ti es, 4 ctr Hi , patru brevete Ki
invitate |l a conferinSe internaSionale “n domeni ul |
d ntre care 80 articole indexate | SI publicate "~ n |
medi ul ui , cumul ©nd un numtr mare de citdbtri internas$

Exemple in acest sens symbiectele finalizate/in curs de implementare carane adus r ecun
domeniul radonului:

l.realizarea, |l a aceastt datt, a pri mei baze de ¢
mtsurare “n aerul dRom@nnitae,r icoonudi nc@nkdd iarprlcoxri ndaitni v 1
parterului in perioada 20082020;

2. el aborarea htr ™Hi Il or de radon pentru 25 jude™e (
regiunile de Centru, Ve$i Nord-VestaleRo m©ni ei , i ntegrate “n coordonat el

standardel or BSS r ecoman ddRCg indaerul Groientulsi PH-PTPOQCAQL E32N + |
1064, Contract Nr. 73/ 02.07.2012 cutthilHar t a de riaadlo,n e egd dien,S apt) pel
Vest westad®ombnieR A MA Ri® perioada 2012 2016;
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3. dezvoltarea Ki i mpl ementarea cu succes, “n premi

radon “~n cas®@t@diwmd.z oBiah oBrt)i,Habr evet ar ea s ol u Sdezvdlitarer
experimentalt, finanSat prin Axa 1 a Programul ui 0 [
European de Dezvoltare Relgd4oia,l tContD/ac3IMIdSe CSiNRa n558
tittlul Al mpl ement area tehnicilor de remediere ailRARImMNuUI
perioada 2010 2013 (vww.irart.ro);

4. dezvoltareai premi ert europeant, testar ea, val i dar ea
inteligent de monitorizare Ki remediere a calitb$Si
umi ditate) cu tr arosimcatra praiectuld deddrcetéréd n & & a a e Bistame intelipente |
privind siguranWwa popul awiei prin control ul K i re
energetice a locuinSelor di@naedMaoReEr RADI b S@ae ipmp o
POC cu I D P_37_229, SMI'S 103427, “n baza Conit2028ct u
(www.smartradon.rp

5. elaborarea pentru zonele metropolitane@le ak el or BNapoeati | akl pyj Ti mi K¢
hitr Si interactive cu rezoluSie ridicatt pe baza re:
interior Ki indicele de ef iigatedmcadtul peorecdugSMARTCRAD [EM, fint 1 |
perioada 20162020 (vww.smartradon.rp

6. realizarea primelor rezultate sistematice Ki hir
din Romaniaprin Proiectul inten a Si o n-dRRRCENDR0131-0259 cu titlul AMoni t ori zar ea
antropic “n-predtect piurotstasepra protocoalelor de m
turistice din Ro m@uperiaadd 2014201 KitpIVisitEsyBogle.com/site/cavemonjitor

7. constituirea in anul 2020 a primuluisgnf f , cu spri j i ABudl yUanii,v e rns id otn$e nii
cal i ttSieir isoerr upleunit riunta realiza transfer tehnologic
l or “n K cttre comunitate. -oRADOMCONTROLROSN@M.i ae sctag
cercettbtrilor real i zatmc €rnc tcraid rRid d olna bAQ aart otr aurd tuiin d@o s
BabBRH yai, Cu experien’™a, vi zi unea 'Hi capital ul un
specifice in domeniul radonuluwvivw.radoncontrol.rp . SC RADONCONTROL SA reprezi
servici. specifice de calitatea aerul ui interior,
capacitat ea -howeuhlnisckt ekfie citnubetwoer iatpCetntmius par ametrri i de
st i mplementeze solu$Sii de remediere.

Cn acest mo ment , suntem singura echipt din Sart
cadr ul etapei de Adiomgnoesprn eane retdatliav wne ekalntde c |l
identificarea surselor ki proiectarea tehnicilor de
dezvoltat K i i mpl ement at “n cl tairemedi erriesc’” ndpeot e X
poluanSilor chi mi ci din i nterior. Cn Rom®©ni a, ’
(www. smartradon. ro ) K i | RART (www. irart.ro), au f
radonumSipodhi mi ci de aer interi-dapadd¢a, jBuUeHud iBii hk
aplicat «Ki dezvoltat metode de remediere combinate,
de ventil are mat iczt & dente iedemetcf duaimpad arhitectural minim, prin cage redus

concentraSia de radonrlasue50Bgrival ori de |l a 1200 Bqg/ m

Echipa LiRaCC
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Dr. LaszloTORO

ElenaBOTEZATU,C.MILU Gi CHI. OS1 L |

Laci, coleg,prieten adewt r giofesionistden £ d e'lfudh ©M deosebit

Sastinsdinv i da’ifimai66 deani (19541 2020)inp | iactivitatep r o f e SHiHoinianl "Hi f i ¢

A absolvit Facultateade F iz ii Spdcialitated-izica corpului solid la Universitateadin Ti mi 'Ho a r
pro mo Hi7&

A lucratin cercetaredtl i i nifHiadrdlLabdoratoruluide lgienaR a d i al6Hizantedindnstitutul
deSt n LR whb I€ii aonti 'Hazi&en@w/RegionaldeS £ n LR wali I&1i anti 'Hio siructaralnstitutului
N a "Hi derSa.In t PublicteB u ¢ u rca fitician, c e r ¢ et it it mididi 1885)cc e r ¢ el L it o Hi
principal (1990).In 2000” 'ditdoctoratulinf i zni ucckl I altimii anidev i & fédt tful Laboratorului
delgienaR a d i alddizantedinrCRSPT i mi 'Heeeum'ld coordonatoral R e "Held IggehaR a d i a "Hi i
lonizantedin MinisterulS £ n £ t £ "Hi i

A fostunomde’d i icur’ldbc u N ;ma'FHi dline i & r niadbineninl@d &t eadidldpicei

A participat/absolvinumeroaseursuridespecializaréns t i & iaapredatcursurilaf a ¢ u Ide £ "Hi
fi zdnBtaHdvmi Hoar a.

A f L opartedin Comisiades p e ¢ iaaMinistétuldi S £ n £ pehtrirfdlaborareade StandardeH
Procedurdelucru pentrudeterminareaadionuclizilordin probedea p’Halimente.

A fostexpertCNCANTnp r ot e & dHi @ sopgei cci Larbdiodiagnbistitradiochimie,control
nedistructiv,centralenucleare retratarecombustibilnuclear.A fostp © fintultimac | idipeétork t 1 ila Si f
Mate Fin,companiea ¢ r e ¢el@ ra@ehtralaNuclearE| e cdelaCe t navodt.

inanul2012,a | t delomG H I O S H Valsile CUCULEANU, a participat/r + s pleun contract
cu Ministerul Mediului P £ d u rcu titlub A A s i stt eemfi¢gbtrdtA.N.P.M. In vedereastabilirii "H
imple me n tprbgramélorde monitorizarear a d i 0 a & tuir 6 it loGHiogalizareaProgramuluide
monitorizarear a d i 0 a surseladert & dHiomiZhdite,aufost efectuatanstruiri teoreticel practicecu
personalulcarel u c r @ & 2 a/l&bonatbrelde r e f e deisupiBegherea r a d i 0 a antediului, t £
precumH publicareeb r o wRraidii o a enediuliii h a b 8 ji aspettdeoreticellpr act i ce 0.

A fostmembrufondatorin 1990alS o ¢ i ®amiarfedeR a d i o p (SRRpy,sodetatea s o cla at !
Asocil ma$iea ndePirmn Rlatdi e I(IRRA) kcrhembruactiv al Consiliului de conducereal
SRRpint oaSci eakit i

A sprijinit sponsorizare€ o n f e r anumléddelSo c i KRonareieRa d i o p PrNtMATE-HI e
FINBu c uir e H
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A maifost membrual S o c i ®ontaredeiF i z k membruregularal Uniuniil nt er ndeSi o
Radioecologie.

Cmp r eulratdéles tfizician Tiberiu Toro, a ajutatla organizarealec t tSocietatedR o m Cde £
Radi op aGo et EHRegiondidRiPAdelaB r a Hio2007.

S-ar puteaspunec tLaci aavutd o umlari pasiuniin domeniulprofesional:Radonul’H Modelarea
ma t e m#®drmaoenkapreocupaty £ s iunorenatodecatmaicorecte accesibiléll adecvatenediuluiin
caresee f e c tdetensirareac o n ¢ e ngazulairatlioactivRadon(**Rn H ?*Rn) in diversemedii Hi
c o0 n dA dotfit mults tHcreezecuf o prafeii unlaboratordesemnaCNCAN pentru” n ¢ e Raddn,in i
prezentexistanddoarcinci laboratoaralde acestfel in RoméaniaUltima lui a p a rininfiiiocels peci al i
n Radona fost la UBB Cluj-Napocala 7 nov 2019 cu ocaziaA Z i EumpeneaR a d o n Wlparticipat
activlad i s c priindiproemaradonuluiin contextulnormativeloreuropenéil n a "Hi dersecuriate
privind expunereg o p u llaaddtin.e i

Interesademi g r radibluelizilorin mediu,ar e usHoireezemodelematematicgpentrutransferul
radionuclizilorin ecosistemacvaticehiterestremodelecua p | i pecaetiddin domeniulr adi opr ot ec

D e 'diavut foarte multe r e a | prafekionale,a fost un om foarte modestnedorinds & a !t
e vi d e {HHia publicitate.Ca OM a fost un excelentcoleg’il bun prieten,r e u 'Hilcreezel e gt t u
umaneintre diverselecolective ce colaborauin re "He&Chiarin d i s ¢ wooitfradictorinuridicani ci o d a
tonul. Nurefuzan i ¢ i e # adjuteuncolegdeb r e acbidrd g oikerafizician, sau,d a akte putea
ajuta pe loc cu rezolvareaunor calculede d o zauproblemeder a d i o p rHiaitcédte VHiajata cu
S i g u caadarédedecandvafi disponibil.

A sprijinit numeroase o mu nHl ptoilectidi mai aveamulte proiectepel i DAIRE é é
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Dr. Leon GRIGORESCU

Maria SAHAGIA, A. LUCA

Domnul Doctor Enric Leon Grigorescu(30.03.1932- 25.08.2020)s-a n £ s ka Balcic (Bulgaria). A fondat
Laboratorulde Metrologia Radionuclizilor(LMR) din IFIN-HH, Tn anul 1967, pe carel-a condustimp de
patruzecide ani 'Hl-a adusH me n "Hia nivelul standardelomondiale.A i n i ré&dilizareah punerean

f unc &unom en st delmd $iuia & 5 ed auct tLi Hidézvoltdreametodeloraferente,in special
MetodaCo i nci dde nGdatbr®r o p o r “Hi yimallcilarep u b | idatéaddib anul1962,Hi
metodaScintilatorului Lichid - RaportulC o i n c i drapte Hédubte(LSC-TDCR). Printrer ea |l i z t
saleseme n "Hi oHdensemitonexemt s u raacrt el av jodsapfiidispectrometrigama,a p | i atea "Hi
metrologieir a d i doitizanté.@ preocuparep e r ma a ®st valldareain t e r n adHi nosnt aal Hia "Hi
metodelorelaborate prin participareda c 0 mp a rntt reir n de'#lalaameadioactive. A publicatpeste
150del u c riak lista gdec i tektesie mn i f incaaut 2000 & primit premiul i Ho Hiu& u lle i o
Academiei Romanepentru anul 1998, pentru lucrareafi Cr e G preciziei ataloanelor radioactive Qi
asigurareat r a s a Hor ». cab £ & ¢ u n cadutdoragestorezultate IFIN-HH, prin LMR, a devenit
membrual Comitetuluil n t e r nde Métralagia Radionulizilor (ICRM) Tn anul 1980; DI. Dr. E. L.
Grigorescuafostmembrutimpded o u L deangHV i ¢ e p r al IERM timp depatruani, 1991-1995.

In afaraacestora c t i Wi it it AHiaplidativede e x ¢ e PI’Hdr.eéE, L. Grigorescua creato
sw at & mO n deanetwlbgiaradionuclizilorHa p | i ale Hiatprin enstruireamembrilorLMR care
i c o nt activitateacat'Hin calitateasadec o n d udedottaratepentruunn u mde® p r e zdectoiHi
inf i z'Hreférentde specialitag Tn multe alte comisii de doctorat.in ultimii ani de activitateas u s "Hi n
cursurila Centrulde P r e g H Bpediakzarédn DomeniulNuclear(CPSDN)Haavuti ni "Hoab i vat
uneic t cujptinzandextelecursurilors u s "Hileh olée@rii certrului, utile tuturorc u r s a peddrehuo r
a apucats o finalizeze;in schimb,laov ©r s & i & publitatd, o wct e Mic e p "HA & h @ bfie n t
Mathematical Statistics for Researcheis ,Ed. Horia Hulubei, 2015 Hifi E| e mef rRiadonuclide
Metrolog vy, &d. LAP, LambertAcademicPublishing,2018.

A fost o personalitatee 0 mp luafizitignd e s £ vposeddmndtv,a sctutl g e n £ una®nt ,
deosebidegenerosHgentil. Prind i s p aatDi. Giigaescual & siregdl imenscamentor,sfetnicbunin
momentedificile 'H punctde sprijin pentrunoit o G#i careamavut’Ha ndseao s & # fint dolegi, nul
vomuitani ¢ i ®dmanezéis Lodi hniemaacd! 0

Dr. LeonGrigorescuafostmembrual S o ¢ i &dmianetieR a d i o p dedaindiic"Hdi rsseHa
participatle multedintrema n i f esaldHt ri ii InéHi f i ce.

Membrii Laboratoruluide Metrologia Radionuclizilor,IFIN-HH

Tr i s h e aHsHaprécieregpentruDomniaSaaufost™ mp L r detmiltep er s o rdem | i t
domeniul nostru de activitate, din "Ha Hidin s t r £ i dirtdleactte npesajevom reproducecéateva
fragmente:
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MesajeprimitedinS ar Lt :

0 A rfost intotdeaungrofund impresionatde nivelul e x ¢ e p tdicaumaeol’Hat domnildei dr.
Grigorescuin domeniulmt s u r deprecizie, atatin ceeacep r i vaspeltekteoretice,cat’ Hin ceeace
pr i vientbtteade mEHs wattiddtatead-lui dr. Grigorescuaducandc o n t rei sbeun'HHdeavbltarea
ambelordomenii. Dar expertizadomnului dr. Grigorescua fost mult mai larg tacoperindintreagaf i z i c |
n u c | dfézicatin general.imi amintesccup | t aé rs & peldared-aen avut cu diferite ocazii, fie
pentrua dezbateproblememai subtilealeunore x p e rsauenh ‘e fietpentrual £ muneleprobleme
teoretice mai complexe,d i s cpurtéte la un Tnalt nivel 'Ht i i wadHdebchi€Hip | £ voitp.L st r ¢
ntotdeauna amintiref r u mdcmautuidr. Leon Grigorescu,un specialistdee x ¢ e pn'spirieinalt Hi
un profesortalentat.
Cumareregret,daramintiide o s elgi t e, 0
Prof. OctavianSima,UniversitateadinBu c u r e Ot i
€ 00 vestedeosebidet r iHpdnttumine,fiind unomcarem-a ajutatHsprijinitinv i a "HL 0 é
Dr. ConstantinMilu, Pr e Oe dGiorcti eRiindanieRa di opr ot ec Wi e

Dins t r t i aufod paimite multemesajegxprimanda ¢ e | caldedprecieri

- Scrisoarea r a n sDmectsrtilui Generalal IFIN-HH, dec t t Ofi@alii ICRM:

P r e k e MriBnan ZimmermanNationallInstituteof Scienceand TechnologyNIST)} USA

Secretar,Dr. DenisG | a-Cindro,J o ¢Stefaninstitute(JSI),Ljubljana, Slovenia

- Dr. GuyRatel,InternationalBureauof Measuresand Weights(BIPM), SévresFrance

- Dr. UweWatjen,UE- JointResearclCentre(JRC),Geel,Belgium

- Dr. StefaarPomméUE - JointReseach Centre(JRC),Geel,Belgium

Dr. Marie i Christine Lépy, ResearchDirector; Dr. Mark A. Kellet. Head, Radioactivity Metrology

Laboratory. CEA-Saclay LaboratoireNationalHenri Becquere(LNHB), France
- Dr. Philippe CassetteCEA-Saclay LaboratoireNational Henri Becquere(LNHB), France
- Dr. JeanMorel, CEA-Saclay,LaboratoireNationalHenri Becquere(LNHB), France
- Dr. Pierino De Felice, DipartimentoFusionee Tecnologieper la SicurezzaNucleare Istituto Nazionaledi
Metrologia delle Radiazionilonizzanti, ENEACentroRicercheCasaccia/talia
- Dr. Marco Capogni, DipartimentoFusionee Tecnologieper la SicurezzaNucleare Istituto Nazionaledi
Metrologiadelle Radiazionilonizzanti, ENEACentroRicercheCasaccia/talia
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SECHI UNEAUNAREA GENE RAA MEMBRILOR
SOCI ETIRBMANE DERADI OPROTECHI E

Moderatori: C. MILU G Mirela AngelaSAIZU

PROPUNERE: CREAREA UNEI PAGINI DE FACEBOOK DEDI CAT

SOCI ETF HI'I R ORVBAINNEO DREEOT ECHI E
Ruxandra S | P &lluxandra.sapa@dositracker.comd er oni ca ANDREI |, | . C
Soci etatea RomO (officec@serp.rg adi opr ot ec "Hi e

1. Mot i va'Hi e:

SRRp este o asociaHie profesionalt a speciali Htilor
- st contri bupaepdlaaHireit,ejmagdciaul ui Hi a bunurilor
l ocuri de munct cu expunere | a radia'Hii ioni za
- St dezvolte Hi st fackt cunoscute aspectel e 'Ht
"mpotriVvarrhbhdi aiHv el naH onal
- St implice societatea civilt “n analize de ris
Pentru a veni “n sprijinul SRRp de a " ndeplini obi
socializare Febook cu scopul principal de a disemina infc
membri ai SRRp.
AvoOnd “"n vedere faptul ct domeni ul nucl ear este wunu

eronat ( neiprotad re'Hif din mddg rne(fideritpnrt eetaaiiinkd e g tHiden atbkt r e per s o
sau din propppudrméHn e¢ca pagina st fie administratt de
conducere al SRRp @&Giu o'rni creu npeol set ap s @vizal icdnsiliBeRde mondiitere,a i |

'

respectiwv n situawi.i bine justificate c¢c©nd o pos
PredBedintel ui sau “n |lipsa posidintiehbwiirdepamwmnd@icl
media.

2. Il nforma™Hi i generale referitoare | a paginile Fa
Spre deosebire de grupurile create pe Facebook, paginile au un caracter privat, similar unui cont personal
Facebook; acestea permit administratorilog pan i i st deH nt control ul asupr
Facebook pot avea acces |l a acest conHinut “~n ur ma ¢
pot doar st comenteze | a post bvriizliet apaogi,niiiars au e tnip
aceste comentari.i / posttLri (st aten™H oneze persoa
Ht eargt comentarii, posttLri, st opr e perspaneleccarerea @mtitudimi i i

nepotrivite.)

3. Con™Mi nut pagint
31. Detal i pagi nt: Prezentarea, pe scurt, a SRRy
32 Posibilitatea de a “"nctrca fi Hiere pe pagint:
- Directiva 59/2013 EURATOM

Norme CNCAN etc.

3.3. Distrbui re i nfor ma'™i i referitoare | a ultimele no
etc.

34, Distribuire infor ma’Hi.i Cc 0 r e dDutele igtodcE eclevanteo despre |
fiecare acci dent , radicdogice Gire adaeus Ipcrver fi prazentatk e EBe(in
fiecarean,cuunr@l out zile " nainte de data calendari st

- Scala INES

- Windscale Pile (Anglia), 10 octombrie 1957
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- Three Mile Island (SUA), 28 martie 1979
- Cernobil (URSS Ucraina), 26 aplie 1986
- Fukushima (Japonia), 11 martie 2011

- Davis Besse (SUA) 2002

- Tokaimura (Japonid) 1999

- Istanbul (Turcia) 1998

- Accidentul radiologic din Goiania (Brazilia), 13 septembrie 1987
- Idaho (SUA) 1961

- Jaslovsca Bohunice (Slovacia) 1976

- Tomsk (Rusia) 199

- Chalk River (Canada), 1952

- Kyshtym (Rusia) 1957 etc.

- I ncidente radiologice “"n Rom®©ni a: VI Lsi a |
35, Distribuire informa'Hii corecte Hi avizate de
media, legate de expunerea ladi a "Hi i a persoanel or din pop
radioactive “"n Rom©nia sau “n alte "™bri
36. Distribuire infor ma'Hi referitoare |l a | ocuri
pentru studen™i ‘Hi t postdoc,divetsd carsuii). ( master, doct c
3.7 Nout tHi din domeni ul utilizktrii energiei nucl
38. Distribuire i nf or ma'Hi i referite@cenglraeseyerci

simpozioane, seminarii, ateliere de lucta.e

4. Modul de lucru

41. Se vor propune 3 persoane, me mb r i ai SRRp <ca
di scu™iile “ntre membri.i paginii. Aceste per
l ucra prin rotsadi € nl & un csHi pet tdne©rdtomeni ul de a
42. Pagina SRRp va posta cu frecven™Ht stpt tEtmOnal
unul din subiectele de I a capitolul 2. Co n "Hi
cttre imonpd@irni i va fi avizat de cttre con
preHedintele/vicepreHedi ntele SRRp “"nainte de
T revine persoanei responsabil ec Hilee peaegitntp u’l
specialitatea persoanei care dezbate/ anali zec

4.3. Orice comentariu va fi postat In numele paginii SRRp doar cu avizul consiliului de conducere sau ¢
preHedintelui/vicepreHedintel ui SRRp.

4.4. Orice membru al pagini SRRp poate adtuga, din contul Fa
pagini.i SRRp declar®©nd ct sunt puncte de vede
45. Cn cazul “n care administrat or i ilaconestagirce du suntt |
“n linie cu standardel e noastre de comport ame
ex. comentari.i rtrutktcioase, fErt scop, nec.
administratorii pot lua decizde a Hterge <comentariile respec

postarea respecti vti.

5. Rezul tate urmtrite

51. Facilitarea accesul ui la i nfor ma’Hii Ht i i n"Hi f
membrii SRRp ‘'Hi p e @ate dewcest lomeniuper soane i nteres
52. St promoveze, st sus™H nt CHi seéulctowmnirii bdeirr & d
rondul expuHilor profesional 'Hi popul a'Hi ei
53. Promovarea activitt™H |l or SRRp
Promovarea informa’™i i | or ’Hidimdomdnig, inlparticldar in incercaeea deeanfac t t
opi ni i corect informate sau desaembel 6di cat ipiemn @iepiH
|l egislative | egate de protecWwia “"mpotriva radiawii/|l

106



S ECHI UNIEXARIA (OUT-LINE)

THE CONTRIBUTION OF THE
ROMANIAN SOCIETY FOR RADIOLOGICAL PROTECTION TO THE
IMPROVEMENT OF THE SAFETY CULTURE IN ROMANIA

C. MILU (office@srrp.rg, N. M. MOCANU, M irela-AngelaSAIZU
Romanian Society for RadiologicProtection
(Present ed Intetnationhl €onferArieetod Radiation Safety, Vienna2@ November 2020)

The RSRP is an Associate Society to the International Radiation Protection Association since 1992.
The paper intend to make a preseptatof the Romanian Society for Radiological Protection with the
occasion of the 3¢h anniversary of its official establishmergspecially to show the activity of developing
the safety culture in Romani a i n rcand Safety @ Radiation w
Sources Basic Safety Standards GSR Part 3 and the Council Directive No. 2013/59/EURATOM.

The society is an independent, ranmofit, norrgovernmental organization of Romanian specialists in
radiological protection involved in nlear activities from industry, hospitals, research, waste management,
radioactive source production, nuclear security, Cernavoda nuclear power plant operation and maintenat
research reactor operation and decommissioning. RSRP is permanently engaggxoicing radiological
protection culture among its professionals following a fundamental desiderate to protect the population a
radiation workers against the harmful effects of ionizing radiation, to develop and make known th
scientific, technical, madal and legal aspects of radiological protection on a nationwide scale and to imply
the civil society in the benefit/risk analyses for the ionizing radiation uses.

INTERNATIONAL COOPERATION

The specialists from RSRave hadh good individual collaborain with IAEA since the early time of
our organization and before. Beside the fact that first two authors of the presentation were in the roster
IAEA experts, the second author, after an IAEA fellowship at Lawrence Livermore National Laboratory
was impied, aside some IAEA personalities as A. J. Gonzales, R. V. Griffith, M. Gustafsson, G. A. M.
Webb in developing computing pr o-4l5abngish veosion, dnA E
diskette (1997, ISBN 9P-1009976) and on CD (2003, ISBN 92106M3-3 [ 1] , | ABBAOQ s
Spanish version (2004) and i-61031008)AAtugORIaEd hdvE |
these programs have played a significant role in spreading and deepening the notions contained in the
BSS and even in the exhawst approach to the changes that led to the new BSS (GSR-Patil%78
2014). Also, directly or through the Romanian National Regulatory Authdt, Romanian National
Commission for Nuclear Activities Contr@CNCAN), there weranade several observati® regarding the
transposition in Romania of the new regulations contained in the new international and European BS
issued by IAEA and EURATOM in 2014espectively.

RSRP is member of the Central European Association of IRPA Associate Societiea0§id@nd has
a memorandum of cooperation from 2001 with American Nuclear Society (ANS). Also it has a goo
collaboration with about all European Radiological Protection societies, Canadian Radiation Protectit
(Joint Association) and Japanese Society fadiBlogical Protection. Members of RSRP participated at all
IRPA Congresses beginning with the¢t held in Vienna in 1996, at many European IRPA Congresses and
some National Conferences (Croatia, Slovenia, Hungary).

Particularly appreciated was the angaation by RSRP in Brasov on 28 September 2007 of the IRPA
Regional Congress for Central and Eastern Europe, with the theme "Regional and Global Aspects
Radiological Protection” [2]. New issues related to exposure to ionizing radiation, regudatebpslicies in
radiological protection, from international requirements to regional issues were addressed at this congres:s

Two images from the Conference and the cover of its book are showed in Fig.1
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Fig.1. IRPA Regional Congress for CentraldaEastern Europe, 228 September 2007, Brasov, Romania

RSRP ACTIVITIES

Also, the specialists from RSRP published few books, as well as numerous articles in environmental &
radiological protection journals and also participated in numerous raditedewision shows where they
presented and debated radiological protection issues. Special attention was paid to the effects of
Chernobyl Accident (1986) in Romania, problems related to the Fukushima Nuclear Adécigkgrdn in
2011, as well as the omion of nuclear energy or research reactors in Europe. The 1st author visite
Belarus after Chernobyl accident and then Fukushima, publishing his impressions in the ANS Globe r
21 from June 2014.

On the occasion of the annual conferences organiz&SRP, there is a good exchange of information
between its specialists, as well as with other invited persons/personalities from Romania and abroad.

RSRP publishes all presentations from the annual conferences in proceedings. From 2014 until 2017,
topics of the National Conferences were related to the Council Directive 2013/59/EURATOM. RSRP work
intensively on organizing various scientific manifestations or popularizing knowledge related to the use
nuclear energy for various peaceful purposes nsuee radiological protection, including high school
students from Bucharest schools and organizing joint scientific events within International Symposium f
Nuclear Energy (SIEN) and with the Society Romanian of Labor Medicine, Woman in Nuclear (WIN),
CNCAN andthe Romanian Association for Nuclear Energy (AREN).

More about RSRP activities can be seen in www.srrp.ro. Several covers of the books issued a
published by RSRP, a8 Nat ur al Radioactivity i n Romani ao,
i N @rali Conference regarding the Concept @uiture of Radiological Protectioand his role in the
protection of population and environment o, Nat i
AEvol ution of Radi opr ot ectnfoenr einrc e Rd ma nd (alo9 aond
ALARA principle in optimizing radiological protectohn ew | mpl ement ati onso ar e

CENTENAR

1918 - 2018

SOCIETATEA ROMANA
RADIOPROTECTIE

RADIOACTIVITATEA NATURALA
iN
ROMANIA

ECTIE CONFERINTA NATIONALA
RADIOACTIVITATEA ARTIFICIALA ROTECTIE ERINT ATIONALA

IN
ROMANIA

CONFERINTA NATIONALA

PROGRAM
NATURAL RADIOACTIVITY LU GRARE . Evolutia radioprotectiei
IN ARTIFICIAL RADIOACTIVITY in Roménia ultimilor 100 de ani

IN ~ABSTRACTS-

ROMANIA ~-PROGRAM -
ROMANIA

Fig.2. Few Romanian books and RSRP national conferéncegers
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EXPERI ENMMAERNA HI dNRROGRESULCOMUNI C IIRRSICULUI
EXPUNERII LA RADON

Liuba C O R E H C(Ebretchilivva@gmail.com Ala OVERCENCO
LaboratorullgienaR a d i akSRadiobia@ogieA g e nN'ldi "ti @entauS £ n LR bkt lei c b
RepublicaMoldova

Rezumat
In articol esteprezentatevizuie x p e r ii retnéHe i ia CHiaredhl prd mevaregrogrameloide comunicarea riscului expunerii
la radonpentrus £t n £ p a b elina i a laimp &ufost utilizate surseHt i i rHptacticein acestsensdin "HL rRiediuaii

Europene CanadaH BUA, carea ¢ o ppeogrameleH politicile lor n a "Hi pemteu toeunicarea riscului expuneriila radon,
recomandatspreimplementarale Directiva EURATOM 2013/59.S-a concluzionatc teforturiede” mbu n td¢ anHHr iea@an t |
publiculuiauavutanumitsuccesn unele"Ht darsa constatatH dificultateade a convingerez d eimi“hihnp o r coraroluldide
radonHieo b | 3§ ig it s pentiuaatenuaefecteleadversePoliticades £ n tpt uabt lieidemeniulrisculuide radonar trebui

s tHi seamaeresponsabilitateguvernuluiHar e z i d me &Hi U tHiaaeseiprobieme.

Cuvinte-cheie:expunereda radon,comunicareaisculuiexpuneriila radon,politicin a Si onal e

Introducere

Radonul (**Rn) esteun gaz radioactiv incolor, inodor Hif £ gust, produsin ¢ o n dnitiifilein rezultatul
d e zi n tuegiulub(F2W)i Acest gaz radioactivesteomniprezentin specialpoatefi prezentin sol, roci, apele
subteranestc. Gazul de radondevineun risc pentrus £ n td sagda ¢ u mu Ine @ nic e sportedn'sipia "Hi i |
inchise,cuv e nt i Ina dHie eum artfi Lsubsolurile,parteruldin caselesauc | £ dih care bamenii,conform
r el atQMs,i” I'Hietrec circa 75-80% din timp. Expunereala radon pe termenlung esteprincipalac a ua t
d e ¢ | acariddrulupulmonarinranduln e f u mi'Ho r edithinatc ' Ha n sl Imeb o | decancemp@dmonar
laf u mi[i3d Btudiileepidemiologiceaufurnizatdovezic o n v i n glduhetasociegiintre expunereda radonin
interior 'H dezvoltareacanceruluipulmonar,chiarH la nivelul relativ diminuatal radonului.Eforturile de a combate
i nf or ma fHiHi 'Hiearteducen u mi de cancergpuimonare cauzatede expunereda radon,sau incununat
cusuccegloarinunele™HE r i .

in a.2005,0r g an Mp a Hia& L h £ (OMia lansatProiectull n t e r nRAMNO(IRR) In vederea
d e z v oghidutilor pentrus £ n L p a b Ebazatépe doveziatatpentrua ajutastatelemembres dezvoltepolitici
‘Histrategii de promovare;protocoalede mt s u fHaemedierea radonului; cat 'His tdezvoltea b o r pehtnu i
comunicareaiscului expuneriila radon.in a.2009a fost publicatun manual A O MBandbookOn Indoor Radon:A
PublicHealthP e r s p ecaresew @ 0 ¢ e npe eéxpuaezeda radonulr e z i ddepuhtitdeledereals £t n £ t £ 7
publiceHo f eatatt e ¢ o maletalidteprivind reducereaiscurilor pentrus £ n t da@zatede expunereda radon,
cat’H noi politici pentruprevenireaH diminuareaexpuneriila radon[21].

Multe "Ht alei lumii au Tnceputs tdezvolte'His timplementezeprogramen a "Hi dencanitra 'H reducerea
riscului expuneriila radonpentrup o p u |loab Hili ediverseduccesen a ¢ e ad tr tein fHU e @élgradul de
pr e g hltsistemelorde s £ n Lt p @l leCondomitent au fost implementatemai multe strategii, inclusiv
"mbuntc¢ aHHT e aubliculuz ¢artografiereaadonului, testareaH remediereac 0 n ¢ e n tde radddiin | o r
| o ¢ uHcn "HeuubliceiH oferireadec o n s u despaamlititeln alte,inclusiv in StateleUnite ale Americii Hinai
multe "HL euiopene jmplementaregrogramelorn a "Hi dnrcantrodul expuneriila radon s-au soldat cu succese
semnificative.

In bazacelor susme n "Hi 'BliiHa t @ntde faptul ¢ ¥'Ha n a a dricapadoars Ha c grimii p a pentru
dezvoltaredH implementareainui programn a "Hi deredaiderea pericoluluideradon,scopulacestuiarticol estedea
revizuie x p e rii netn€’'an i daeaeaHaptomovaregorogramelorde comunicarea riscului expuneriila radmn
pentrus £ n £ p a b eAstiel sa efectuato a n a laimz & rezultateloro b "Hi Tn acésesensin "HE rRiediuaii
EuropeneCanadaH BUA, studiindprogrameldor celemai avansatén acestdomeniu,Hideasemeneaad e zvo | t L
teoreticeH pracice in F e d e Ra ‘$peraruceamai c o0 mp keprézéntare s i t uaatlidledin lume H pentru
c L u tunaretno r addcvatgpentru"Ham @ a $nduareéadecizieiprivind dezvoltareainui programde comunicare
a riscului expuneriila radon,recomandiade Directiva EURATOM privind s i g u impatritda a d i gDHectiva o r
2013/59/EURATOM).A c e alrareafostr e al la & @ ¢ ANHi "ldi @enaulSE n L P @l led partea unui
proiect de cercetaredin cadrul Programului de Stat (a.a.202e2023) fin a n ‘ta ANCD (cifrul proiectului
20.80009.8007.20).

Material 'Hmetode

Studiule x p e r nondialklel iin, deosebia "HL r eutomeneprivind comunicareaiscului expuneriila radon
pentrup o p u | aafdkli efegtuatutilizand vizitarea pe Internet a diverselor surse’Ht i i nifiElusiviplati®rme
cunoscutgrecumResearchGaté&2ubmed BioMedCentral RSCI, Webgatea ComisieiEuropenep u b | ONSetEli |
Au fost studiatecirca 50 diversep u b | iaatual@din ultimii 10 aniin limbile e n g | feazcez, Hr u drtbaza
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materialuluistudiata fostr e a | ¢ zian e s ic r a gpht d rvdactudlevizavi de elaboraregprogramelorde
comunicarea riscului expuneriila radonin CanadaSUA, F e d e R a $8luediaMareaBritanie, RepublicaC e hHi
alte"Htaurbpene.

Rezultate

Modelelet r a d i "Bzatepad wen o a idicaeneile c u n o 'Ht ri enefigegiunepentru adoptareaunei
politici nu suntidealepentrus o | u "Hiprobiemeirad@nului. Avand in vedereefectelepentrus £ n Lpe @rmen
lung ale radonului,p r o f e sdinodomehritl $ L n £ publidditrebuie s texploreze'His tintegrezerezolvarea
problemelor,precum’H modeleinteractive’H politice de formulare a politicilor, prin sintetizareadovezilor dintr-o
varietatede surse,implicareap o p u |valrielia®le’Hic r e Hgradulde c o n 'Ht | pemttua ereap e | i mt
s o ¢ f a Vv b rpaliticii. Pantrua reduceexpunereda radonH & prevenicancerulpulmonarsuntnecesare ¢ "Hlau n i
mai multe niveluri.

Niveluldec o n 'Ht i @ priviie ladscud estee s e rpéHtruaxtinderegrogramelopreventivgl. Per ¢ e p "H
riscului r i dingrijorare 'Hid e t e rimdivinits tia decizii proactive pentru diminuareariscurilor. Studiile
d e mo n sd k& e & kzdidenadiuirural cuveniturimicinuc o n 'Ht i ecrotniszeetbitzni’ hé #lexpuneriila
radondin cauzalipseideaccedai n f o radeevatd8]. Dezacorduke x i detademenedntree x p &l cultil laic,
cu privire la gravitateariscului expuneriila radon.La randuls t estemaiu Hpentrua ut o rdes$ & fHipi uabtlei c !
s IncurajezaestareaH iemediereatuncicandproprietariisuntc 0 n vad {grddiietatedor 'Hlocuitori acesteiauun
risc sporit[7].

In ultimul deceniu,Programulde s £ n tperdrtineediu (EHP) in Canadaa folosit o varietatedea b o r id £ r i
comunicareariscurilor expunerii la radon prin intermediulr e "He dle esdcializare,seminare,webinare,forumuri
publice,concursuridea f i hHerdéldii s t rairadanthi,anchetepublice, targuri’H evenimentedec o n f eHii n”
parteneriatcu diferite j u r i sHdir @ Hinnegueeifkrianientali8]. R £ s p © mlknului degestionarea riscului
expuneriila radonin raportcudist i b p &Hp a Ipeatetiineinuai n c i dagunldrde cancerpulmonarla nivelul
p o p ul[EOJHPentru a identifica mt sile accesibilela nivel de p o p u | dasiiiates tp r e vdeavditarea
canceruluipulmonar,indusde radon,in Canadasea p | unmadelintegrudea n a la$ & b L dpgHi |Tnerapiorte i
cu gestionareaxpuneriila radonulinterior (figura 1).

[ Sanatatea populatiei |

«4——  Interventii multiple ——

Analiza politicilor de risc pentru sanatate
Politica bazata pe dovezi

Stiinta riscului pentru sanatate

Determinanti si interactiuni

" Interactiuni
biologie - mediul ambiant -
mediul ambiant sociale

. : Mediu Mediu
Biologie ambiant i social
S ocupational si compor-
genetica tamental

Figural. Modelulintegrudea n a las &z i tpt oL p'Hi linaCatiacke]11].

Modelul seb a z epa retseturided e t e r nai sntannt'@id pHi li (B Biblogie Hg e n e (i) ncediy H i
factorulo ¢ u p a HHiiipfactorii sociali’'H comportamentaliCaracteruintegrata modeluluicadrude asemene& in
considerareH ivalorile s £ n t publiddj economiade s £ n L'H idete & i precum H iprincipiile de gestionarea
riscurilor [11].
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Cutoateacesteap p o | ietf ii awHepraveniteH controlas £ n Lpt cpHi larrdbiuie iutilizeze mai multe
a b o r hzatege dovezi, negociateH acceptatede p L r itterésateyiabile din punct de vedereeconomic’H ktic.
Managementutiscului expuneriila radonar trebuis £ n ¢ la ¢ dHdeprevieniremailargila nivelulp o p u lcarédr e i
puteafi extinsepentruamaximizabeneficiile[14]. n tabelull suntprezentatenesajea ¢ t i Mirdtegiietirev i z e a z
familiile cuvenituri mici, carepot contribuila sporireaamplorii programulii controlului expuneriila radon(Tabelull).

Tabelul 1. A ¢ "Hipneventive[10]

Cu n o aiddul e

Fiecare c a safde radon. Este d £ u n tlat ooiae nivel,
iar efecteleadverseasupras £ n £ suhtiidversibile.

Di s c'Hsthimd | F a cdntdidonunsubiecind i s cswHii G | etiube

de opinii detestderadoncaun cadou.

Ri d mai&us! E v i aparthéinentela subsolHiasol.A mp | amaiau$
dormitoareléH zoneledej o aaledopiilor.

Di scuau a™Hi|Dactnc hi o atHn SHe cutpragk#tarulsaucu

proprietarul administratorulp r o p r idespretniHisiu r rAveldu

radonuluiinterior.

T e s t -Haagat

Intr e aphoprietariid a o ¢ a estet e s larmdondeun
profesionista fiecaredoi ani.

V e d eeZditate

Ce r ®He dreZidiatelent s u r & radonuluipeotnu
'Hc o deicapiieH pentrucentreledezi

R e n u nldHa "Hi
fumat

Dacado n c e nradonduiHeste mai s p o rf iat'di
normeleadmisibile,esteun motiv in pluspentruar e n u
la fumat!

Cu r t-\HméHil

Punemd schi r u pegteventldtotuldesktopului.

Cuptor/sobacu C u mp tunfétriHdeaerportabil

lemn

Deschide D e s c hui 'Hiilei&eestrelede cateori permitevremea
u'Hi | aréld er

Ut i | duptcauTHi
dvs.

Filtrelede” n ael ftitch le m ¢Hhartawwetederadon.

Ut i lunz a "Hi
ventilator

Cuunmotorelectroniccureglajcuv i t reizcdularea
unuiventilatorpoatecu r taéHddin interior.

Renunddar e
r £t m@moea s t

Candesteposibil,| u &n'ddinsiderares p et reac e 't
mult timp Tn aerliber

Deschidefisurile
deventil a”

ML r vitéktdev e n t ilalsubSbipria deschiderea
orificillor deaerisireafunda "Hi e i

Fisurideet a n 't

Co nt rrandnainkdriorprine t a n fisaritoetai
deschiderilodela subsol.

Pun e Hi Di mi rcwan tlie matdonwduiptinamplasareanei
me mb r a nt | peliculesubfundamentucasei.

antiradon

F ko singur Testareasteu ¢Ha rc & ;u videoElipuripe YouTube

Pentrua identifica nivelul de c u n o 'Hatpubliciiie despreriscul expuneriila radonuldin aeruldin” nc t per
c e r c e tahatieniau efectuatun sondajasuprar e z i d dimOHawa,capitalaCanadei[9]. Rezultatelei nd i c Lt
faptul ct (i) locuitorii auo b "Hii m d to rdespréradondin diversesurse,careinclud massmedia,e d u csalHi a
0 ¢ u plar,’Hie dHs ® @ #Havenimentale renovarea casei,Hieferiri limitate la ProgramulN a "Hi de Raadn;(ii)
i nf or dasgpielc a reitizareariscului expunerii la radon erad i v eiarsctu,n o 'Htuhon FHe z ie éraun "Hi
insuficientepentrua’H protejain mod adecvats £ n L t(ii§ tactivatpriipentrualuamt s deapir o t eowstitliiee
c on Ht i eisctlui gzeatnu® fan La eapinerii la radon,grija pentrufamilie 'H icopii, depistareacelor care au
contractacancermpulmonar.Obstacoleleau constatin: lipsac o n 'Ht i eastullipsadmreptuluide proprietarasupra
| o ¢ u'Hidifitidtateain vanzareaasei.A fostconcluzonat,c ¥ e r c eripciiflii SumtseibiectiveHsunti nf | ue n 'l
ded i v éactdr.ilnducereauneia ¢ "Hidaprmrio t gentritiedeicereaisculuin e ¢ eisn tt eermajera,litfind in
consideraraspectelelublecognitiveHeé mo "Hi alep & r € @iguuldi. e i

Laranduls £ 8UAa c t i inémglenmentaregprogramuluin a "Hi ab aordrblului expuneriila radonde mai
mu | afisprijinind Hincurajandcercetareae d u ¢ @ 6Hn ‘Bt i etestared eemesliareaadonului,d e $tiportul
programuluivariaz tconsiderabila nivel destatHiocal [13]. In 2011,a g e npalitenek din SUA aua n u nrilfan
Federalde A ¢ "HiTnucontrolul expuneriila radonpentrua spori eforturile de reducerea radonului'H de remedierea
| oc ui WdHe I'Hoéntyrede ingrijire a copiilor ( g r £ d pracumiH&aY o n s t r aulcEHl radorobzistente.
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Strategian a "Hi @anme acopgul s ts p o r ecaosncHt i erisdului de a te tpubdic, s tpromovezeo po | i t i
g u v er n aarmeindaadnttalutuiradonului,s promovezdestarearemedieredHt o n s t a lutc dHezesiehte r
laradan cap r a cstamdardin industriai mo b i'Haic @ mis t r Hsciofdireil | o a 'K alastineulentepentrua
ajutaproprietariis diminueze nivelurile sporitederadon[20].
Planulde A ¢ "Hiinicanirolulradonuluiseb a z epatmilstrategiigenerale:
A demonstrarea mp o r f & a & Hialorii tt€'Hi Hiemeadieric o n c e n daraadki i | or
A oferireade stimulenteeconomicéH sprijin financiardirectpentrutestaréH iemediere;
A ¢ r e Heereriiperaruserviciidin industriap r o f e sniad’Hi aakeksidiilér deradon.
A g e npatlitril® r o t Medilii @PA)din SUAf i n a rpfblgraanede reducerea riscului expuneriila radon
la nivel destat'His p r icampanilede informare’H educare precum’H parteneriatecu state,triburi, ONG-uri 'Hi
industriaserviciilor deradon.Site-ul web EPAradono f emultiple servicii, sursedei n f o rHiirk-iti cerec o n "Hi n
i nf o rdesprdiddoin,inclusiv:
A H L rEmAazonelorcurisc sporita expuneriila radoni hartazonelorderadon/hartgp o t e n “Bjpodtteu | u -
radon.
A Publ i maariditep u b | ine a tHI'He 7 $spaaun inotusivt. |
V Ghidulc e t t "Hdespraadlon:Ghidul pentruprotejareaa’H afamiliei taledela expunereda radon.
V Ghidulc u mp £ r tHalo rOwn Iz & itd@bunurlimobiliare despreradon.
V Co n st Hiadofhil: Ghidareapascu pasdesprecum s tconstruiml o ¢ ucu n éHe i sntirdonHtE
ceeacep r i wranmkldieeeaGhiduripentruc h i rHic @ ‘hhip £ decase. r i
V Radoni Ghidul pentrumedici:Risculpentrus £ n tctiestod s iHmp | L
V StandardenodelHiehnicipentrucontrolulradonuluiinnoilec | tdé zii den"™Hi al e.
V RadonulinHc o | i
A Link-uri de i nf o rimianHi o r spexifide HL rcarfografiere’Hii nf o rdespréd € c o maimd £ r
C 0 n s t 'HpuoeCtdreacaseloretc.

La nivelul Uniunii Europaie,deasemenea x i psotedtede reducerea expuneriiu ma la kadon.in conformitate
cuDirectivaprivind s i g u impotritida a d i #@Diréctivd Consiliului Europei2013/59/EURATOM) statelemembre
aleUE trebuies ElaborezeinPlann a "Hideat'ldi | ypenteucontrolulexpuneriila radon.

Astfel, in Suediain a.2018a fost elaboratun PlanN a "Hi dea a THpemtruabordareaiscurilor petermenlung
aleexpuneriilaradon[12]. Planuldea ¢ "Hic © m é&iigestd,cumar fi:

i Stabilireaunei c 0 o p eficiale legatede activitateape radon,” mp r ewailt o r competétitesule
corduceredA u t o rSudadezédiSécuritattRa di ol ogi c Lt .

9 Derulareaunei campaniide radonca partea unui programde comunicarepe termenlung pentrupromovarea
m+t s u radonuluiHincurajareaa ¢ "Hi pemtruteducere o nc e n daraaohli i | or

9 Coordorareai n i "Hi deinfovrare dinr sectorulpublic referitoarela radon pentrua face o comunicare
cupri nzMd maexi bi |l L.

MareaBritanie afost unadintre primele"HLdinilume, careaintrodusop o | intai"Hi tderamtrolal radonului
ha.l9&.Ag e npddirilP r ot ®ic AHL ERAYE 5 t | o dramdantlesteresponsabipentruaproximativl.100de
decesale cancempulmonarpeanin MareaBritanie [6].

Siteul AgeniHU i a d 6 potigta mta rdgitn f o rdespréadon,inclusiv link-uri ¢ £ trap@arteH i
buletineinformative publicatetrimestrialde HPA cu privire la politica 'H practicileradonuluidin MareaBritanie [16].
Siteul o f esenticii de radonpentruproprietarii de case’'H angajatori,inclusiv vanzareade rapoartede risc asupra
uneip r o p rHvénzakedtt detectoarale radonpentruproprietariide casesau pentrulocuriledemu n &hvernul
din MareaBritaniead e s f tcdipaniégdéc o n 'Ht i Hiestarede k& migocul anilor 1980, cu rezultatemixte, in
locuriundesec o n s ic thieetultgazelorestecel mairidicat[15].

In a.20101n "HL. reurdpenea fost efectuatun studiu privind managementuh a "Hi abax@uheriila radon. Au
participatl7 "Ha Arinenia,Belgia,C r o aRepublicaC e hQanemarcakinlanda,F r a G&raaniaGrecia,lrlanda,
Italia, Lituania, Slovenia,SpaniaSuediaE | v & MareaBritanie[4].

Re gl e meelgieheprivihdg r o t iengotiiraeadonuluiaufost introdusein a.2001H un plandea ¢ "Hiinu n e
controlul radonuluif u n ¢ "Hi~ onndeba@.2@5. Ministerul S £ n L dintBélgiaad e s f taku ri antteriodreidi
cercetareaadonului:campanidemt s u rcaatogefierec o n 'Ht i apobliculd, b r e Bta Cartografiereaonelor
predispusda radonafostf i n a liar & att ikvde ¢ & AHH1 ie & pultliculmi,ccampaniilede mt s u th aursee
desf t'Haa "Hirdeprevénieeac | £ d suntdelinbeanualin cadrulplanuluidea ¢ "Hiinewamteolul expuneriila
radonH axatpe specificulregiuni,bazategpeh £ r ¢H n @ dlor deradoim

El v erdingrogramn a "Hi de radohincepandcu a.1994.L e g i dokr sefHe &la limite, laboratoareH i
programedemt s u rr &rgé ,e npavind d.a i s t rHiancc "Hii iddiper o ¢ e ¢ "Hi éHestomaraiscusilore
prin centul tehnic'Hi n f o r mal MMdooutugihclusiv bazade daten a "Hi peradbnt'Hie duc a™i a/ i n
c ons ul tSiteulHorloof re)rntf o remtiaséileicartografiere,i n f o rdespréHdinpactul asupras £ n £t £ F
i nf o rdespréHio in s trezistentéradon,i n f o rHim&uHimunicipaleetc.
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Programulcontrolului expuneriila radonin RepublicaC e haffost elaboratin u r neck mai bine de 20 de ani,
vizindelaborared e g i $nldaniklniecio n 'Ht i erotpiud’ldaestareaioncenta "Hi detadoninl o ¢ uHin "He
c | t plublicei Programulo f entkts u g a a EHBiutbtv pentfhlieinedierea o n ¢ e n tde raddAiin pofiola
acestoreforturi, eficacitateaprogramuluiradonparea fi d i mi r5).dnt irhplementareaacestuiprogramau fost
determinateimpedimente,inclusiv resurse financiare insuficiente pentru a sprijini administrareaprogramului,
efectuareasondajelorHip o t e péitiua lu b v e n "Hi eosnthtreriedierii. Leg i s | trabide s tsprijine, de
asemeneap o | ietf ii @ daresnttontribuiela reducereaivelului deradon,dar,in primul rand,factorii dedecizie
trebuies fie c 0 n vdemetésitateacestel e g i prihfarfiiiaieadedovezic onvi ngtt oar e.

Pentrua” mb u neficaditdtdgprogramelodec o n Ht i e R { dcsx @b @ r, pobdibilei

AEduc kedHiitamilor, a meserilordec onst ap c tHf & s i dnndonienidl 4 tomr £ inkEHEI oétc,i
Acesteasunta b o r eficiente,darpetermenlung;

A Marketingul social utilizand tehnici de marketingpentrus £ n t gemtrt & promova mesajul'H ipentru a
schimbacomportamentulRealizaredorc o r e et ¥ rerhii ti e n "Ha .

In Romaniaproblemac o mu n iriscilui expuneriila radonai e Minivel noui e x i wdietétul RadonAir,
care face parte din startup-ul romanescDosiTracker,companiece o f esenticii integratedeu | t § emmh e ina "Hi
monitorizareaexpuneriila radon.RadonAiro f esrot intétigenteH U 'H derutilizat pentrua gestionanivelurile de
radoninc a daloculdemu n &linc | £ dcu accedpublic, iar pe paginaweb al proiectuluiestei n f o rdespréHi a
riscului radonuluipentrupublicul. Misiunealor esteaceeade a ajutaocamenii'Hi n s t idin Roriamids ép 0o at L
evaluacuu 'Hu r’Himoiktle momentnivelulc o n ¢ e nderadarildiaerdlpecareil r e s p t al& deryiciusauin
c | £ ddu actebpablic, cu ajutorul celor mai noi 'H performantes o | de'iidonitorizareutilizate la nivel european
[17].

In a.2011 in cadrul proiectului A R a d Praventionand Re me d i dRADRPAR)0al UE sa efectuat
intercompararedaiverselorsondajeeuropenedec o n 'Ht i & publiculnia riseului, cauzatde expunereda radon
[18]. In realizaregroiectuluiaufostantrenatéHt. reirdpeneBelgia, RepublicaC e hGermaniaGrecia,NorvegiaH i
E | v eSetipaa constatin elaborarear e ¢ 0 ma nrelevanteih wvedereai mp | e m stnategtilor deiradon'H
identificareaindicatorilorutili, carei n f | aseprestritegiilorradonului.

Analizandc u n o 'Htdesprékeldn se poateafirma ¢ tpublicul din "HE rcu & stratege n a "Hi dewvadont
St abdun asdibinrei nf o r desprétadan, decatin "HL rfi Ll peastfel de strategie.De-a lungul tuturor
sondajelorse percepec fradonulpoated £ usntan £ D t fHe i eultufbleih evaluareaiscului expuneriila radmn
pot fi atribuite comportamentuluu t i | furzatuluiinidiferite regiuni. HL r ¢u breprocentmai maredef umtt or
tind s isubestimezenai d e g rrigdolicauzatde radon.n plus,r t prédusde radonestedestulde subestimafn
c 0 mp acualtelriseuri. In generalseparec tc un o a plo & i & & Hilispdnibilitateade aintrath a ¢ "Hi u n
pentrumt s u r'Hcongradul radonuluisunt,de asemenea;orelatepozitiv cue x i s s$trategiilbde comunicarea
riscurilor stabilite. Pentrua identifica disponibilitateade a p | pentruacestemt s @rrtrebui efectuatun sondaj
suplimentar.Costul pentruun kit de mt s u a @domruluiparea fi aproximativ0,16%din PIB-ul n a "Hi © t & Hi. |
interesaterelevantepentru campaniilede comunicarea riscuilor suntmedici’ Hif a r m adim puHdt de vedereal
s £ n L'Hdin fHindtde vedereimobiliar inspectoriHa r hi t e ¢ "Hi

Ob s e rgenardhdin rezultateld mp | e mperoiectiluiRADPAR:

A Comunicareaisculuis p o rnevéfllien f o r rivea "Hildtsthombare@omportamentului.

A Tngeneralj nf o r despidiadohtrebuiecomunicatecontinuu’H trebuiedepuseeforturie s e n peintrad e
puneradonullaA | o atl r deexerhpluradonulesteprivitcaopr ob Aemt al £ 0.

A Publicul poateH tdespreefectelegraveasupras £ n Ldereritalé radon,daracestriscinc o mp aaualttHi e
riscuri estesubestimaStrategiileviitoare de comunicareriscurilor s-ar puteaconcentrgpe acestaspect.

A Posibilelemt s derdducereac o n ¢ e nderad@ribitrebuiadaptatdac o n d loéHie,ddoaeceepare
¢ tpublicul din unele™HL (dd exemplu,Germania)estemaid i s psupsltt t e a 8 omkai mare de bani pentru
| u c dekemedieradec t te x ¢ aarfialte "HE (deiexemplu,in RepublicaC e hdameniisevor bazamai mult pe
prieteniH pepropriilelora c t i vi t £ "Hi

A Oabordareap t r ‘iHiedesatertrebuis seaxezepemedici,f a r mairspedddria domiciliuHar hi t ec

InF e de Ra $adrulprogramuluifederalA A's i g secwit "#iadleareHi a d i o Ipenguiaac261®
2020 'Hipentru perioadap © nica . 2 0 Bitfbducereade noi tipuri de cercetarecu doze mariin me di ci n!
con'Ht i a@n tmi zegpragau |desfitp e ie z'ld gratidde pericol al unor sursenaturalederad i acitizante
face ca cercetareas tfie r e | e wizdndtdézvoltareaunor metode eficiente de comunicarea riscurilor pentru
rezolvareadiverselor problemein domeniul” mb u n Lst it gHi rraliologieea p o p u | iatfdtlueeieaacestor
metodein practicaz i | adrganuluide reglementardROSPOTREBNADZORH iin,celedin u r nik construirea
uneis o c i ceigntatédit trisc@iin F e d e R a 3 prezentterminologiar u & domeniulc 0 mu n Fiscutilori i
nuafostf o r mideskorinu esteintotdeauna versiunebinea d a péa traduderiitermenilorin limbae n g | e z L .
a.2018,cer c et b &limlato d e f i andoriekptelorde b a Ak ¢ 0 mu n iriscdriloriin domeniula si gur t
s i g u radioldgleeap o p u Ipentiia ®rimao teminologieu n i f mwveadted mp | e macesteimled tit r e
S p ecidelaROSPOTREBNADZORnp r a C[19]. c t
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Cer c e trus M@A.rBiblin in a.2018a fundamentatH ia dezvoltatun model de comunicarea riscurilor cu
publicul cu privire la s i g u r a d iHaifHtaie suat identificate cinci etapesuccesiveH iciclice: (i) cercetarea

‘Ht i i niDHinkisteandemt s practicefundamentaiHt i i (iiyHin progamregionalde comunicarea riscurilor
privinds i gur ad’iHa apa@p « k()i cetii;practicepdditu implementaregrogramului;(v) cercetarea
‘Ht i i pémntrud evalubeficacitateac 0 mu n riscutilor [2]. Pebazamodeluluidezvoltat,a fost realizatun studiu

‘Ht i i pildHlaRegnealeningraddin F e d e Ra $iimatrudomenii- 1) c ar a c t reedilwsrt d ccita "Hi o
igienic; 2) s i t wWeae Hioag r'Hiistaieade s £ n La pad peu | 3 Aitudinile r e s p o n dlespréksclrip4)
caracteristicilecampuluii n f o r ma tlin @ rHa publictlei ldespres i g u rraaialdflac got fi descriseca
fragmentateH incerte. Sursap r e f deri antf to rpena&rdidublic a fost Internetul. Mai mult dej u mt dirdré e
r e s p o nid regiutidid_eningradnu auauzitdeo r g a npuldtice Chitieresponsabileler adi o pp @ p @ lc dHHie
ceceaced enef L cdiemi'Haa a t L adedtol "Hig ia npuldice. Riezultateleo b "Hi imoadruéc e r c aut L r |
permis fundamentareaunui sistem de mt s pradtice: determinaread i r e ¢ 6Hm & m irischrifon; eévaluarea
n e ¢ e sdietzkvididrogramelorlocale in cadrul celui regional; evaluareanivelului dec u n o 'HH pi enr’ldeglep "Hi i
p o p u |l dasptepedibilele sursede risc radiologic; identificareap £ r “Hitekesatein d e s f £ 'Huor naurnei ac L
privind riscurile; determinareaipurilor 'H a listei materialelor/resurselar n f o r m aofiimepanarddigersegrupuri
alepopul a’™Hi ei

In RepublicaMoldovain a. 2019aufost elaborateStrategiaH Planuldea ¢ "Hin gomtiolulexpuneriip o p u | a "Hi
"HO la fadon,careu r meadiaprobdedea u t o rin domemi.ih @acestedocumentede asemeneaster e f | e ¢ t
realizarea&c 0 mu n risculurexpuneriila radon.

Concluzii
In general,analizas i n t @ert @ z darsursaloractualeprivind comunicareriscului de radonpentrus £ nedat a t
publriezhdovezileHt i i péhtrufundaneentarealeciziilor politice 'H demonstrarea e ¢ e s inttte"Hivie n 7l

pe mai multe niveluri. Surseledei n f o ramakzétid ie t e rcese’hittd et ¢ef U n ¢ "Hi'HLeane eordpunde

cu celemairecented e z v oHt ti ki rnbirhteliile poétice din diferite "HL o fi edifekiter e ¢ 0o madaa & "Hii u n |
Acesteainclud mt s tentabilela nivelulp o p u Icar€plbt & promovateprin dezvoltareaunui programn a "Hide n a |
radonsub auspiciileministeelor des £ n L'H popumericarepot fi aplicatedirect pentrug o s p o dcdniveluril e
diferite de venit. Punctulcheieal acestopolitici estenecesitateainei acoperirimailargiar e z i d eum Wif loo ma”’
despreiscul radonuluiH modulde atenuae a acestuia.

Unelee v a | matkrecénteale programelorradonau concluzionatc teforturile de ainformap o p u husaidt a
succesn” mbun t¢ & AHHT ie publiculuzHim ihcurajaread e s tdsaloflaic o n ¢ e ddraden’Bu toate
acesteaeste” n dificil deaconvinger e z i ithie mpHo r coraroluldide radonHleo b | § i@t s pentrua
atenuaefecteleadverse.Politicade s £ n L wh Ién domeniul riscului de radon ar trebui s £'Hi seamade
responsabilitateguvernuluiHar e z i d s dHi U Hieaesteprobéerme.
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Abstract

The global pandemic of coronavirus disease 2019 (C@MPhas upended the world with over 6.6 million
infections and over 391,000 deaths worldwide. dksstranscription polymerase chain reaction (RTR)
assay is the preferred method of diagnosis of COY@0nfection. Yet, chest CT is often used in patients
with known or suspected COVHD9 due to regional preferences, lack of availability of PCR assayb
falsenegative PCR assays, as well as for monitoring of disease progression, complications, and treatm
response. The International Atomic Energy Agency (IAEA) organized a webinar to discuss CT practice a
protocol optimization from a radiation giection perspective on April 9, 2020, and surveyed participants
from five continents. We review important aspects of CT in COV®nfection from the justification of its

use to specific scan protocols for optimizing radiation dose and diagnostic itilorma

Key Points
A Chest CT provides useful i nf or malO pneumonian pat i e
A When indicated, c hest -C9pnaeumonianmousttbe gedotmedt with son w

contrast, lowdose protocol.

A Al t h o § has bigh esensitivity for diagnosis of COVID pneumonia, CT findings are non
specific and overlap with other viral infections including influenza and H1N1.

Keywords: COVID-19, Pandemics, Radiation protection, TomographyayXcomputed

Since its idenfication in the Hubei province of China in December 2019, the coronavirus disease of 201
(COVID-19) has exploded into a pandemic with more than 6.6 million confirmed cases and at least 391,0
deaths worldwide 1]. With prolonged shutdowns, the economic fallout may also prove devastating,
especially on the most vulnerable sections of the population. To slow and halt the spread of infectic
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widespread testing of the populatiaith suspected COVIEL9 infection followed by isolation is the most
critical step 2].

Direct identification of ribonucleic acids (RNA) of the SAR®V-2 virus from respiratoryract specimens

with reversetranscription polymerase chain reaction (RTR) assays is the standard for testing of CQVID
19 infection B, 4]. However, chest radiography, computed tomography (CT), and ultrasonography ar
commonly used in the diagnosis of COVID pneumonia¥q, 6]. Out of concern over the use of CT and
associated radiation doses to patients with suspected or known CIOVIBfection, the International
Atomic Energy Agency (IAEA) orgnized a survey and a webinar to discuss CT practice and protocol
optimization for COVIBD19 pneumonia on April 9, 2020. We review important aspects of CT in CQ9ID
infection from the justification of its use to specific scan protocols for optimizingatiadi dose and
diagnostic information. We present the results of the survey of 137 registrants from 84 sites across fi
continents and answer pertinent queries related to the use of imaging in €©\iiection. Participants
attending the live webinar we given the opportunity to share their experience and ask questions.

RT-PCR, immunoassays, and imaging in diagnosis of COVH29

PCR is a simple and commonly used molecular biology method used for the detection of specific sequen
of DNA and RNA. The SRS-CoV-2 is an RNA virus. The RPCR assays start from the messenger RNA
(mRNA) as a template for producing a complementary, sisiggexd DNA (cDNA) in a process called
reverse transcription. Then, cDNA is converted to dogbiend DNA and then amplifietb indirectly
detect the presence of specific mMRNA sequences in the tested sample. AltheBR§giRRIEsays have high
specificity, their sensitivity depends on the quality and content of the original sample. Studies suggest tl
nasopharyngeal samples (séngy of 70%) are more sensitive than the oropharyngeal swabs (sensitivity of
60%) for detection of COVIEL9 infection [7i 9]. Although sputum samples have reported positive rates of
751 90%, less than orthird of patients produce sputurhd. While reattime PCR for COVIDB19 infection
takes up to Bnin for a positive result, immunoassays can provide diagnostic informatiori 1rd tn [11].

The latter exploits the antibodéintigen recognitionusing either monoclonal antibodies or cloned viral
antigens) to provide evidence of prior viral exposure with reported sensitivitie§ @%8and specificities

of 90 100% [L1]. In early infection (daysi4l0), a lower sensitivity is noted (up to 70%), which increases
substantially with time.

Falsenegative results, as well as limited access or availability td?BR and immunoassays for COVID
19, have increased the use of imaggim particular CT, in patients with suspected COMI® infection.
Several studies have reported on the use of chest CT in diagnosis as well as in the evaluation of severity
complications of COVIB19 pneumoniaf, 121 16]. These studies reported high sensitivity for @ir
COVID-19 pneumonia, earlier detection of COVID pneumonia with CT in patients with negative-RT
PCR assays, and ability to differentiate COVIBD pneumonia from other viral pneumonia on chest 121 |
18]. Conversely, others have opined that chest CT findings in C&@Ipneumonia are nespecific;
overlap with other infections such as influenedN1, SARS, and MERS; and further limited due te co
occurrence of COVIEL9 pandemic in the current flu seasd®][ A more recent study with 1014 patients
reported positive ras of 88% for chest CT and 59% for fCR assay for the diagnosis of suspected
COVID-19, and a sensitivity of 97% for CT with RACR as a reference standa2@][ Another studywith

51 patients who had chest CT and-RCTR assay within 8ays reported 98% sensitivity for chest CT and
71% for RTPCR R1, 22].

Chest radiographs have a high fatemative rate, especially in early and mild dise@28g A few studies
have reported on the successfsé of lung ultrasonography (US) for diagnosis of COMMinfection R4i
26]; however, its apptation remains limited in many countries.

Justification for CT

A recent study from the New England Journal of Medicine demonstrated that 86% of chest CT examinatic
were abnormal among patients at the time of admission, and about 18% of patients vegivarerdisease

had no radiographic or CT abnormaliti&y][ Likewise, a multicenter study from China in patients with
chest CT at the time of initial presentation with COVIB reported a 53% specificity and 42% negative
predictive value19].

117


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7332743/#CR2
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7332743/#CR3
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7332743/#CR4
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7332743/#CR5
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7332743/#CR6
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7332743/#CR7
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7332743/#CR9
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7332743/#CR10
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7332743/#CR11
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7332743/#CR11
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7332743/#CR6
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7332743/#CR12
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7332743/#CR16
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7332743/#CR12
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7332743/#CR18
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7332743/#CR19
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7332743/#CR20
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7332743/#CR21
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7332743/#CR22
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7332743/#CR23
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7332743/#CR24
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7332743/#CR26
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7332743/#CR27
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7332743/#CR19

The United States Center for Disease Control (CDC) does not recommend the use of chest radiograph
CT for diagnosis of COVIBL9 [28] since imaging findings are nespecific and share commonalities with
other infections such as influenza and H1IN1. On March 11, 2020, the Am&aikeye of Radiology
(ACR) recommended that CT should not be used to screen or diagnose Q¥ that its use should be
reserved for specific indications in hospitalized, symptomatic subjects. Update on March 22, 202
acknowl edged thahedi|l oeabbyceosdsmay play a rol e
diagnosis of COVIBR19 infectionP9 . The Royal Coll ege of Radi ol oc
forr CTO in susl@e cotne dMaGQwl D1 2, 2020. It l ater re:
absence of rapid -29%esteis theacutety il patiemtse requifin@ &labdominal CT, and
possibly needing emergency surgerdJ[ Guidelines from Spain recommend that imaging can be
considered in emergency patients when-FROR assays are either limited or suspected of being false
negative B1]. Although recommendations from China and Italy suggested the use of imaging (ches
radiographs and/or CT) with RFCR assay, the World Health Organization (WHO) advised against the use
of imaging as the only mean of firdine diagnosis 2, 32]. In areas with insufficient RPCR and
immunoasays, or with high prevalence of COVD®, CT can be considered as a diagnostic method. This
was suggested in the interim guidance for diagnosis and treatment of €@VfiDeumonia from the
Chinese General Office of National Health Commit&8.[

The multinational consensus statement from the prestigious Fleischner Society on the role of chest imag
inCOVID-19 stated that Ai magi ng i s19nfection with dnildcclinicaé d o
features. The statement supports the use of imaging in CQYIpatients with worsening respiratory status
as well as in those with suspected COMID and moderate to severe presentation with a highepte
probability of infectian [34].

Thus, there is substantial evidence on when the use of CT in patients with suspected or knowrl@OVID
infection may be justified. When RPCR and immunoassays are #aale, and patients have mild disease,
most organizations do not support diagnostic imaging. When these assays have limited availabili
diagnostic imaging (chest radiographs or CT) can be used in patients with at least moderate to severe clir
features supportive of COVIEL9 pneumonia. Finally, although CT has been used in assessing the severit
of COVID-19 pneumonia, its routine use is not recommend8d3l].

Along with the justification of diagnostic imaging, radiology services must ensure strict infection contro
measures to prevent infection transmission across imaging personnel andatihr@s pvithout known or
suspected COVIEL9 infections 84, 35. These measures include thorouglbaning and disinfection of
imaging equipment after each use and personal protective equipment such as masks, face shields, glc
and/or isolation gowns for imaging personnel.

Scanning techniques in COVID19 pneumonia

There are less clarity and guidanon specific CT techniques and protocols for imaging of patients with
suspected or known COVHD9 pneumonia. However, most publications on CT in suspected or known
COVID-19 pneumonia report a singbdase, norwontrast chest CT without the need for cositiajection

or postcontrast series (Fid) [36i 38]. Because the findings in namomplicated COVIB19 pneumonia are
limited to lungs with rare involvement of pleural and mediastinum, there is little use efqusist CT
images. In subjects with suspeattpulmonary embolism or necrotizing pneumonia from superimposed
bacterial infection, direct posbntrast arterial phase CT can be performed. There is no evidence to suppo
the use of routine multiphase chest CT in patients with COGMOpneumonia. Whenaogsible, chest CT
must be performed with an inspiratory brehtid, extending from the lung apex to the lung base without
the need to cover the adrenals. Patients must be given clear instructions ohdlckathbefore their scan.
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Fig. I Transverse, lovdose, norcontrast chest CT image demonstrates typical peripheral, bilateral ground
glass opacities in a 6gearold man with RFPCR positive COVIBE19 pneumoia (CTDIvol 2.2mGy)

When selecting the scan parameters for chest CT protocol in patients with @\iBeumonia, one must
remember that a substantial proportion of patients are either short of breath or have coughi)g (Fig.
Therefore, protocols with faster scanning should be preferred in these patients with the use of faster gau
rotation time (0.5 or less) and higher pitch values (greater than 1:1). Diigyao implement faster
scanning depends on the type and make of the CT
because most patients need a shpylase, londose CT acquisition, regardless of patient body habitus,
users can applyakter scanning to avoid motion artifacts in patients who cannot hold their breath durin
image acquisition. This will help minimize suboptimal imaging and reduce the need for repeat scanning.

Fig. 2 Extensive motion artifacts in transverse, idase, norcontrast chest CT image of a-y&arold man
with RT-PCR positive COVIB19 pneumonia (CTDIvol 4.60Gy). Despite motion artifacts, it is possible to
detect multiocal bilateral pulmonary opacities. Although suboptimal, chest CT was not repeated
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There are few studies on the evaluation of-tlege CT protocol in patients with known or suspected
COVID-19 pneumonia. Kang et al reported adequate assessment of pulmpaecities related to COVID

19 pneumonia at 1KV with tin filter (spectral shaping filter, Siemens Healthineers) and iterative
reconstruction technique with a volume CT dose index (CTDIvol) off@># versus standaidbse protocol

at 3.4mGy [36]. Another study applied 10KV with tin filter and 0.6s exposure time using a high pitch and
fast gantry rotation time to acquire chest CT examinations in C&MPneumonia at 0.6Gy CTDIvol,
which were comparable to chest CT at®@y [36].

The choice of specific scan parameters depends on the type and make of CT scanners. In general, most
dose chasCT can be acquired at less than or equal tokblO@nd low tube current. The use of automatic
tube current modulation technique should be preferred since it will allow automatic adjustment of tuk
current based on patient body habitus while accountindafors that enable faster scanning. Automatic
tube current modulation techniques require users to specify an image quality parameter to ensure that |
dose chest CT exams are performed at lower doses when compared with routine chest CT protogols. Fi;
low tube current can also be used for idese chest CT but may require some adjustment for patients with
very large body habitus. While selecting the tube potential and tube current, users can target a CTDIvol
3 mGy or less on most scanners for dmalaverage size patients (up tolgf), which is recommended for
low-dose lung nodule followp CT or for lung cancer screening. The radiation dose can be reduced furthe
based on scanner technology or reconstruction method (iterative reconstructioa fikesed back
projection). Conversely, for larger patients and patients requiringcpostast chest CT, a higher radiation
dose may be needed.

On some scanners, the choice of section thickness affects scan time (thinner beam collimation and slo
table speed) as well as the applied radiation dose. While thin sections (less than or equainy) arg
optimal for assessing pulmonary opacities, for patients with trouble holding the breath and high
probability of motion artifacts, thicker sections @y optimal on older scanners where thin sections require
longer scan times. When available, iterative reconstruction techniques should be used so that lower radia
doses can be applied without compromising diagnostic quality.

In summary, a singiphase noncontrast, low radiation dose chest CT is sufficient for the evaluation of
most patients with COVIEL9 infection. Postontrast chest CT may be helpful when there is a clinical
worsening of cardiorespiratory status or suspicion of pulmonary embatispatients with COVIBEL9
pneumonia. Such pesbntrast imaging should be performed without a-oontrast or native phase and
with a single arterial phase CT. Taflablellsummarizes important scan parameters fordose chest CT

on some CT scanners.

for low-dose chest CT on some CT scanners.

Table 1: Summary of proposed scan parameters for some multivendor CT scanners for acquidogdow
chest CT

Canon GE Philips Siemens
Scan parameters Aquilion ONE Revolution IQon Spectral |Definition Force
Scan type Helical Helical Helical Helical
Tube potential 120kV 120kV 120kV 100Sn
Image quality paramet|SD 20|NI 20|DRI 5/QRM 10(¢
(AEC) (*“R%Exposure) (SmartmA) (DoseRigh} (SmartmA)
Rotation time 0.275s 0.35s 0.4s O &.5
Pitch 0.813:1 0.992:1 11 1.2:1
D. config (mm) 80 | 0.5 (128 1 0|64 I 0.¢€¢96 I 0.6
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Canon GE Philips Siemens

Scan parameters Aquilion ONE Revolution IQon Spectral |Definition Force

Thickness (mm) 1 Prospective 5 ||1 1

(Retro 1.25)

Interval (mm) 0.5 0.5 0.5 0.7
Kernels Body andlung Std |Lung or bone | YA and A Br40 and Br64
Reconstruction AIDR 3D STD ASIR-V (30) iDosé' level 5 ||[ADMIRE level 3

AEC automatic exposure contrd). configdetector configurationSD standard deviatiom\I noise index,
Retro retrospective section thickss,DRI dose right index100 Sn100kV with tin filter for spectral
shapingQRMquality reference mAs

Survey results on imaging in COVID-19

Of the 1633 registrants from 100 countries, 977 from 84 countries attended the live wel@yan19

and Ches CT: Protocol and Dose Optimizatioon April 9, 2020. The professions represented included
radiologists, radiographers, medical physicists, radiation protection specialists, and students. The registre
were encouraged to respond to a survey questianbafore the webinar (Europe, = 76 parti ci
n = 23 participamts23 Npopathi ;AAime a/n tpaa,r tAfcriipcaant= ;5
participants). Information regarding the country of survey participants was not obtainedagndave
influenced the survey responses due to cultural and economic factors. Among the 137 responses,
registrants (80%) responded that their healthcare sites had received patients with known or suspec
COVID-19 infection, while the remaining 7% (A37) and 12% (17/137) either did not know or had not
received such patients. About 51% and 48% of registrants indicated that chest radiograph and (
respectively, were the most frequently used imaging tests at their site in CIpBtients. Most respeas
(66%, 84/127) suggested that they used CT for diagnosis of CQ¥YIpneumonia, followed by evaluation

of disease severity (62%, 79/127) and complications (51%, 65/127). Most responders indicated that tf
often (53%, 69/130) or always (20%, 26/130) wdeest CT for diagnosis of suspected COMID
pneumonia. A slight majority of responses favored the use ofcontrast chest CT (53%, 62/118) over
occasional use of contrashhanced chest CT (42%, 49/118) in patients with known or suspected €OVID
19 pnewnonia. Fortunately, most respondents noted that they always or usually acquired only one chest
scan series (82%, 101/123), although 18% (22/123) acquiedcan phases in COVHDO pneumonia. The
noncontrast phase was obtained at most sites (86%1208/although others acquired2lpostcontrast
phases. A majority of responses indicated that chest CT exams for CIMIDtheir sites were associated
with the same dose as a routine chest CT (55%, 64/117; CTDIv6l16mGy), whereas lovdose (43%,

50/ 117, C TMBY) amdl highdcko e ( 3 %, 3/ 1 inGy) CT(oioddolg wdre used dt the
remaining sites.

Pertinent queries on chest CT in COVID19

In this section, we address some important questions submitted by the registrants on theagteCdf th
patients with COVIBD19 pneumonia.

Should we use higkresolution CT (such as for diffuse lung disease with scanning in inspiratory and/or
expiratory phases) in patients with suspected COVIEL9?

A low-dose, singlghase (inspiratory breatiold if possible), thirsection, norcontrast CT of the entire
chest (apex to the base) is the most frequently applied protocol reported in prior SBid3&k [To our best
knowledge, no previous studies have reported benefits or need foresigtion CT in COVIB19
pneumonia.
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Can radiation dose be reduced when there is an additional need to perform Cangiography (for
pulmonary embolism) after the initial non-contrast CT?

For CT pulmonary angiography in patients with known or suspected CQ9Ipneumonia, it is prudent to
exclude norcontrast phase CT and directly acquire CT pulmonary angiographyaisingle postontrast
phase CT protocol. A negative chest CT does not exclude CQVlihfection, and therefore, in this
situation, such exams should be tailored for pulmonary embolism. When present, most findings related
moderate or severe COVAIDO preumonia can be seen on direct posttrast images.

Should we consider chest CT or radiography in healthcare workers to diagnose COVHD9 when
other recommended tests are limited or unavailable?

There is a growing body of recommendations that imaging {d@&sand radiography) should not be
routinely performed for diagnosis of COVAD® pneumonia. When access or availability to-FROR and
immunoassays is limited for the healthcare workers, it is prudent to restrict use of imaging for primai
diagnosis due tassociated radiation exposure as well as lack of sensitivity in early disease. Instead,
regular surveillance (daily or weekly) of COVAD® symptoms must be performed in all healthcare workers
to identify early disease. Imaging should be used with cautiohealthcare workers unless they have
moderate to severe disease, have other comorbidities, or experience worsening of cardiorespiratory statu

Is it acceptable to perform chest CT with arms by the side of the patient to minimize patient contact
with CT technologists or other healthcare workers?

In the absence of contraindications (such as suspected trauma, immobility, and pain at the shoulders),
not acceptable to perform chest CT with arms by the side of the patient since arms impair the atitgge qu
cause artifacts, and are associated with a substantial increase in radiation dose with an otherwise lower
chest CT. Ambulatory subjects should be instructed to place their arms over their head for chest CT. |
subjects who cannot follow insttions, the operator must manually place the arms over the head usinc
protective gear (gloves).

What is the correct dose for chest CT for patients with COVID19?

Justification is the most crucial step when it comes to radiation protection. In relatioset@gtimization,
although there are no recommended dose levels for chest CT in patients with -C@¥yH2umonia, most
studies B3 35| report singlephase, lowdose, nort ont r ast chest CT, wBy it h
most small and average size patients.

How do we perform chest CT for suspected COVIEL9 in pregnant patients?

Chest CT must be aided in pregnant patients for the diagnosis of suspected CQ9YIPneumonia.
Although there are no specific publications or guidance on this matter, in pregnant patients with suspec
complications or worsening respiratory status, a chest CT may betedlaad, when necessary, performed
with singlephase, noftontrast, lowdose CT protocol. An exception to this rule is a suspected pulmonary
embolism in COVID19-positive, pregnant patients who will need intravenous contrast and higher dose. |
such patiets, direct CT angiography must be performed from lung apices to lung bases (without extendir
the scan into the upper abdomen).

How to scan children with suspected COVIB19 infection?

Children are more vulnerable than adults to the effects of radiatien d&s in adults, chest CT in children
must be only performed when FACR and immunoassays are not available and/or urgent information is
needed in children with severe disease. When indicated, chest CT in children can be performed at CTDI
as low as InGy (up to 5kg body weight) with a singtphase, noftontrast acquisition.

Conclusions

Most national and international organizations recommend against routine use of diagnostic imaging for t
diagnosis of COVIB19 pneumonia unless there is a lack ohikability or access to RPCR or
immunoassays in patients with moderate to severe disease, worsening respiratory status, or a sSuspicic
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cardiopulmonary complications. When indicated, a chest CT should be performed witidasiewsingle
phase protocalsing fast scanning technigues to minimize motion artifacts.
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Key Results

1. Of 62 healthcare sites in 34 countries, 76% of sites used CT to assess severity oflO@viElimonia and while
22% used CT for initial diagnosis.

2. CTDlvol for chest CT varied by vendor-{fAmGy, p<0.001), number of detector rows9f8Gy, p<0.01), year of
CT installation (710mGy, p=0.006), and reconstruction techniqgu&é@mGy, p=0.03).

3. Single phase noncontrast CT was reported in 86% of countries, whereaphasd#tiCT was reported in 14% of
countries.

Summary statement:CT use, scan protols, and radiation doses in patients with COM® pneumonia show wide
variation across healthcare sites both within the same and between different countries.

Abbreviations

COVID-19: coronavirus disease 2019, RTR: reverse transcription polymeraseichaaction, IAEA: International
Atomic Energy Agency, AEC: automatic exposure control, CTDI: CT dose index, DLP: dose length product, IQR
interquartile range, FBP: Filtered back projection, IR: Iterative reconstruction

Abstract
Background: There is laclof guidance on specific CT protocols for imaging patients with coronavirus disease 2019 (C@VID
pneumonia.
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Purpose: To assess international variations in CT utilization, protocols, and radiation doses in patients with-I80VID
pneumonia.

Materials and Methods: In this retrospective data collection study, the International Atomic Energy Agency (IAEA) coordinated
a survey between May and July 2020 regarding CT utilization, protocols, and radiation doses from 62 healthcare sites in
countries across fiveontinents for CT exams performed in COVID pneumonia. The questionnaire obtained information on
local prevalence, method of diagnosis, most frequent imaging, indications for CT, and specific policies on use of CT in COVIL
19 pneumonia. Collected datxiuded general information (patient age, weight, clinical indication), CT equipment (CT make and
model, year of installation, number of detector rows), scan protocols (body region, scan phases, tube current andapdtential),
radiation dose descriptor€T dose index (CTDIvol) and dose length product (DLP)). Descriptive statistics and generalized
estimating equations were performed.

Results Data from 782 patients (median age (interquartile range) of 59(15) years) from 54 healthcare sites in 28wermtries
evaluated. Less than ohalf of the healthcare sites used CT for initial diagnosis of COl8pneumonia and thrdeurth used

CT for assessing disease severity. CTDIvol varied based on CT venddm@y, p<0.001), number of detectows (8

9ImGy, p<0.001), year of CT installation {fTOmGy, p=0.006), and reconstruction technique4QmGy, p=0.03). Multiphase
chest CT exams performed in 20% of sites (11 of 54) were associated with higher DLP compared wihasgyhest CT
exams performed in 80 (43 of 54 sites) (p=0.008).

Conclusion CT use, scan protocols, and radiation doses in patients with GO¥lftneumonia showed wide variation across
healthcare sites within the same and different countries. Many patients were scanned multiple timegthnaldtiphase CT

scan protocols.

Introduction

Beyond healthcare, the coronavirus disease 2019 (C&¥)bandemic has rippled the financial and social wellbeing
of the wealthiest to the most underprivileged sections and parts of the wofld{lbst healthcare and government
policymakers agree that screening of both suspected and asymptomatic population with early isolation, cont
tracing, and quarantine slows the transmission of this highly contagious virus [6,7]. But disparities exist in th
availability of the preferred diagnostic test, reverse transcription polymerase chain reacti®@CfTor COVID19.

Also, the high falsenegative rate of RF-PCR in early disease and its inability to assess disease severity and
progression have led to the grangiuse of crossectional imaging such as CT for diagnosis and assessing disease
severity, progression, complications, and treatment response [8]. Although a fewcsimglestudies reported use of
chest CT for diagnosis and weudp of patients with CO\D-19 pneumonia [9,10], a recent survey suggested that only
a very few sites use reducddse scan protocols (with lower radiation dose compared to routine or general chest C
protocol) for imaging patients with the suspected or known disease [8]. Desttsron chest radiography and non
ionizing radiationbased imaging with ultrasonography [11,12], CT remains the preferred imaging modality in
COVID-19 pneumonia.

Because >95% of patients with COMD infection survive and the use ofr&y radiatiorbasel CT is high, it is
important to understand the utilization of CT and its associated radiation doses in different institutions. To ol
knowledge, there are no comprehensive studies on CT utilization, scan protocols, and radiation doses on
internationallevel in patients with COVIEL9 infection. Therefore, the Radiation Protection of Patients unit of the
International Atomic Energy Agency (IAEA) coordinated a study of CT use in patients with CO8/[fiheumonia.

The purpose of this study was to assesshat@nal variations in CT utilization, protocols, and radiation doses in
patients with coronavirus disease 2019 (COMI®) pneumonia.

Materials and Methods

Approvals and Disclosures

The participating healthcare sites shared fully anonymized data ontpati¢h COVID-19 pneumonia in compliance

with their institutional review boards. Human Insurance Portability and Accountability Act (HIPAA) was not
applicable as there was no patient or scan data from the United States. -@iegtidied data were colléed as part of

a voluntary survey coordinated by the IAEA. To ensure maximum patient privacy since some parts of the world h.
very few cases, we did not capture information on patient gender. The requirement for obtaining informed consent v
waived. Noneof the coauthors have any financial disclosures related to the study. One study coauthor (MKK) he
received research grants from Siemens Healthineers and Riverain Tech and serves on the medical advisory boa
Globus Medical Inc. (Danvers, MA) for unetéd research projects.

Survey

The twopart survey included a questionnaire and fillable form for scan parameters and doserelated information
patients with known or suspected COVID pneumonia. A medical physicist, CT technologist, and/or radiologist
filled the survey details. In the gquestionnaire, we requested participating healthcare sites to answer the followi
twelve questions:

1. How many patients of COVH29 pneumonia has your hospital seen?

2. What is the preferred mean of diagnosis of CO¥Yfin your hospital?

3. What is the most frequently used imaging test for patients with CQ¥gIpneumonia?

4. Do you use CT for initial diagnosis of patients with suspected C&\lihfection?
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5. How often do you use CT for outpatients with COMID infectian?

6. Do you use CT to assess severity of COXtDinfection?

7. Do you perform CT in all hospitaldmitted patients with COVIE19 pneumonia?

8. How often do you use CT for folleup of COVID-19 infection?

9. Does your hospital follow a written policy redang use of CT for COVIBEL9 pneumonia?

10. Do you have a dedicated CT protocol for COMI®patients?

11. How many CT scanners does your hospital have?

12. Which is the most frequently used CT protocol in patients with CaMdpneumonia?

We requested thbaealthcare sites with use of CT in COVID infection to provide the following ddentified
information: clinical details (patient age in years, body weight in kilograms, and clinical indications for each CT), C
scanner information (name of hospital lwithe CT scanner, scan vendor, scanner name, number of detectoand

year of installation), scan parameters (number of scan phases, body region, scan start and end locations, helic
axial scan mode, use of fixed tube current vs automatic exposuateol (AEC), applied tube current or vendor
specific image quality parameter for AEC, tube potential, detector configuration, pitch, gantry rotation time
reconstructed section thickness of prospective or initial transverse CT images , and filterprbjemtion or iterative
reconstruction technique), and radiation dose descriptors (separate volume CT doseCihDérol and dose length
product-

DLP for each acquired phase in healthcare sites with multiphase scan protocols). For multiphase CT,protoc
specific type of phase with and without contrast enhancement were recorded (suchcastrash, postontrast
arterial, venous, and/or delayed phases). For each phase, we instructed the participating healthcare sites to pre
separate CTDIvol and R values. For patients with more than one CT examination, clinical, scan parameters an
doserelated information were recorded separately for each exam.

One radiologist (MKK with >15 years of experience in CT radiation dose research) and two medicastshiidic

OH) created the survey data collection form in Microsoft EXCEL (2019, version 1902, Microsoft, Redmond, WA). A
study coauthor (JV) distributed the survey data collection to the national project counterparts of the IAEA via em:
correspondence.hE survey was conducted between Mayy 2020. Completed survey responses were received via
secured email communication and then shared with coauthors using a secure file transfer system.

Participation of each contacted country was voluntary. The selemtidmumber of participating sites at the local
level was determined by the national project counterparts based on local case prevalence and availability of qualif
personnel for recording survey responses. Sites used retrospective or prospectivelatatisince the beginning of
COVID-19 pandemic.

Healthcare Sites and Patients

Each participating hospital was requested to provide the ahewtioned fillable information on at least-20 adult
patients, who underwent CT with a suspected or known C@w@lpneumonia. To avoid data truncation and assess
CT usage in each patient, we requested sites to provide data on all initial anduipllBW exams since their
suspected or known COVHD9 pneumonia. Sites from countries (8 sites from 6 countries) wihhas 10 patients
were excluded from the data analyses. Since very few sites (5/34 sites; <5% of the data) provided information rela
to CT examination of body regions other than chest, to obtain statistically meaningful data, statistical analysis w
limited to only chest CT exams.

Statistical Analysis

All sites provided the data in Microsoft Excel files. Descriptive statistics and pivot tables were created for dat
analyses from Microsoft Excel (2019, version 1902, Microsoft, Redmond, WA).

Responses tthe survey questionnaire were summarized aslpggts with the percentage of participating healthcare
sites in each response category. Radiation dose descriptors CTDIvol and DLP were summarized as median
interquartile range for different healthcaiiges in the participating patients. For patients with multiphase chest CT
and/or multiple CT exams, we separately calculated cumulative DLP (sum across all CT phases/exams) and me«
CTDlvol (across multiple phases/exams). In addition, we performed djeadrastimating equations (SPSS Statistics
for Wi ndows, version 26; | BM, Ar monk, NY) with CTDI
indications, scan phases, year of CT installation, CT vendors, and reconstruction techniques kesr@itbgictors

and coded patient identification number and scanner types were covariates for the generalized estimating eque
models. To find the distribution of CT use and compare radiation doses in patients with different ages, patients wi
arbitraily classified into four age groups (B9 years, 4®9 years, 6/ 9 year s and-vald8less hama r s
0.05 was considered as a statistically significant difference.

Results

Survey Questionnaire

Responses to survey questionnaire from 62 healtlsgasefrom 34 countries are summarized in the video clip (Movie
[online]). Most sites (63%, 39/62 sites) had a substantial burden of patients (sites with >100 patients with known
suspected COVIEL9 infection at the time of data collection) (questionMst sites (60%, 37/62) indicated use of
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either antigen or antibody tests as the primary method of diagnosis (question 2) of -CO\ffaction; other sites
used CT (22%, 14/62) or radiography (18%, 8/62) as primary methods of diagnosis. Severa@2%ite32(62 sites;
guestion 4) reported use of CT for diagnosis of COXtEDpneumonia in 260% of patients. Chest radiography was
the most commonly performed imaging test in 60% of sites for diagnosis and -tgllaw patients (37/62 sites;
guestion 3). Usef CT in hospitaladmitted patients with COVI19 (63%, 39/62 sites) was more than in outpatients
(23%, 14/62 sites; question 5, 7).

Chest CT was commonly used for assessing disease severity (76%; 46/62 sites; question 6) and for routime follow
of patents with COVID19 pneumonia in 51% of sites (32/62 sites; question 8). Half of the sites had dedicated C
protocol for imaging patients with COVHD9 infection (question 10). Necontrast chest CT (67%; 41/62 sites;
guestion 12) was the most common protdollowed by reducediose norcontrast chest CT with radiation dose less
than the routine or general chest CT protocol (20%, 12/62 sites). Most healthcare sites stated availability of multiy
CT scanners for imaging patients with COVID (>2 CT scanner 71%; 44/62 sites; question 11) installed after
2010 (85%; 34/50 responses).

Variations in median CTDIvol and DLP across healthcare sites

De-identified data from 782 patients (median age (IQR) of 59(15) years) was collected from 54 healthcare sites in
countries (Figure 1). There weref@d variations in median CTDIvol and 46ld variations in median DLP across
multiple patrticipating healthcare sites from the same country (Table 1). Most patients underwent a single C
examination (71%; 557/782). Exteof change in CTDIvol and DLP with the number of CT examinations per patient
is summarized in Table 2.

There were no differences in the median CTDIveB(BGy; p=0.41) and DLP (29344mGy.cm; p=0.84) between
chest CT examinations performed in differenbtiments (Table 3). But due to frequency of multiple foHopschest

CT, cumulative DLPs for patients in Latin America (503 mGy.cm) was higher compared with the correspondin
values from the other three continents (@32 mGy.cm) (p=0.03).

Scanners and San Parameters

Both median CTDIvol (711mGy, p<0.001) and DLP (28B9mGy.cm, p=0.018) differed across CT scanners from
the four major vendors (Table 3). CT scanners installed betweenZB206(median (IQR) 7(6) mGy) and 2006

2010 (median (IQR) 8(5) mGy)were associated with lower CTDIvol as compared with scanners installed between
20112015 (median (IQR) 10(7) mGy) (p=0.006). The corresponding median DLP values were not different (255
390mGy.cm; p= 0.075) (Table 3).

Scanners with >64etectofrows wereassociated with lower CTDIvol {8mGy; p<0.001) and median DLP (285
334mGy.cm; p=0.002) as -deteoprams.ed wi th those with 064
CT examinations performed with iterative reconstruction (in 33/54 healthcare sites) enabled image generation w
associted with lower radiation doses as compared with those with conventional filtered back projection method (i
21/54 healthcare sites) (median (IQR) CTDIvol was 7(6) vs. 10(7) mGy and BDB vs. 523mGy.cm) (p=0.03 and
p=0.01, respectively). The inferior txt of scan volume was at the lung bases in 47% (370/782) of patients, at the
adrenal glands in 41% (322/782) of patients. The information on scan range was not available in some patients (1
90/782).

Distribution of median CTDIvol and DLP

Table 4 and lgure 2 summarize the distribution of median CTDIvol and DLP across different uses of chest CT in thi
participating countries. Most common indication for 1183 chest CT exams performed in 782 patients wagfollow
findings related to known or suspect€®DVID-19 pneumonia (n=551 chest CT exams; median CTDIvol 9mGy;
median DLP 341mGy.cm) followed by initial diagnosis of suspected C@\nfection (n=461; median CTDIvol
8mGy; median DLP 278mGy.cm), complications (n=107; median CTDIvol 7mGy; median DURGBEm) and

other or norspecified clinical conditions (n=64; median CTDIvol 8mGy; median DLP 413mGy.cm). There was a
difference in CTDIvol and DLP for chest CT exams performed for different clinical indications (p<0.001). Although
pati ents Osxdnneg with loveer G¥BIvol(8mGy) and DLP (325mGy.cm) as compared to patients in other
age groups (<80 years: 6mGy and 229mGy.cm), these differences in doses were not significant{{84Ry.37

Median CTDlIvol for single and multiplephase chest CT wemggnificantly different due to change in acquisition
parameters such as tube current for delayed phase as compared to initahimast and arterial phases (single
phase8mGy; multiplephase6mGy; p<0.001). Median DLP values was lower with a singles@l{@15mGym.cm) to
three scan phases (1310mGy.cm, p=0.008). Radiation doses for- simglemultiphase chest CT exams are
summarized in Figure 3. Singphase, noftontrast chest CT was the most commonly reported protocol in 24/28
countries (43/54 healthece sites), whereas multiphase CT were performed in 4/28 countries (11/54 healthcare sites
Only one hospital (1/54) acquired dymlase contrast enhanced CT in arterial and venous phases without the non
contrast phase. There was no difference in CTD{@®mGy) across nomontrast, arterial, venous, and delayed
phases (p=0.0.61) although median DLP values varied386enGy.cm) (p=0.041) (Figure 4).
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Discussion

Our study on variations in CT utilization, protocols, and radiation doses demonstratéscd ¢agdance on CT
protocols contributing to variable CT practices in COMID pneumonia across different healthcare sites. CT was
most often used to assess disease severity and less commonly for assessing suspectd® @@admonia and in
outpatient sktings. Several sites reported adoption of written policies on use of CT in GO¥Ifheumonia and
preferential use of chest radiography over chest CT. About 29% of the patients (225/783 tiaesP CT exams in

less than one month. Multiphase scan prok® and their association with higher radiation dose were concerning in
11/54 healthcare sites from 4/28 countries in our study.

Healthcare sites varied CT protocols: some adopted a ghglee, nottontrast protocol and performed only one
chest CT exansome used reducatbse chest CT protocol, and, likewise, some reduced radiation dose fortigllow
chest CT compared with the baseline exam.

Only 1/28 countries reported median CTDIvol <3mGy for chest CT exams. Conversely, lower dose chest CT exal
on never scanners (installed between 22120) and those with iterative reconstruction suggest proper scanner use.
Use of CT in most sites participating in our study was compliant with guidance from several notable organizations a
societies which discouragesel of screening CT in absence of paucity ofFROR or serological assays [13].
Conversely, our study identified several areas of concern including those stemming from frequent report on the us
CT for initial diagnosis of suspected COMVI® pneumoniaAlthough CT is justified in high disease prevalence sites
with low availability of antigen or antibody assays for the coronavirus, overuse of CT remains an important concer
Although recommendations from the Fleischner Society support use of CT fow-igl and complications in
COVID-19 pneumonia, they do not provide guidance on frequency of its use, specific scan protocols and the neec
reduce dose for followp CT examinations [16].

Use of contrasenhanced chest CT is justified in patients withpsesed vascular complications and superimposed
necrotizing infection, however, most other pulmonary opacities in C&\@pneumonia can be assessed with a
singlephase, noitontrast phase chest CT. As opposed to abdeekis CT, there is little justifideon for
multiphase CT of the chest for most clinical indications in and beyond CQ9Ipneumonia [8,18].

There are no specific recommended or target doses in patients with €@Reumonia, but when evaluation is
limited to lung parenchyma, a CTDIvoBmGy, as recommended for low dose chest CT for lung cancer screening
may be sufficient for COVIEL9 pneumonia [8]. There are studies on use of-tegblution and ultrdigh-resolution

chest CT in patients with COVH29 pneumonia, most studies related ¢gjasition technique for scanning these
patients describe use of noantrast reducedose CT protocol [10, 122]. These studies describe use of kidfich,
selective photon shield with tin filter, low tube current and/or tube potential to obtaidds@CT without loss of
diagnostic information related to COWADO pneumonia [20]. However, several fold variations in CTDIvol and DLP

in chest CT exams at participating sites in our study often from the same country and city makes dose optimizat
difficult. Another cause of concern pertains to higher CTDIvol associated with scanners installed between 2011 &
2015 as compared with older scanners prior to 2011. Such differences in CTDIvol (about 3mGy) might not clinical
meaningful and might be related toriadions in patient sizes, protocol types, scan parameters. These differences
highlight the importance of CT protocol optimization, which is as important as access to latest scanners and d
reduction technologies.

Differences in DLP associated with ch&T across sites could be related to differences in CTDIvol, scan range
(particularly, in the inferior anatomic coverage of lung base versus adrenal glands), and/or number of acquired s
phases. This implies an urgent need for optimization of scan ptstacd radiation doses for chest CT examinations
and not only limited to imaging of patients with COVI® pneumonia.

Our study has limitations. Some clinical indications or usage of CT might have been missed due to the limited sam
size of 1620 patiets per site. The study was also a

retrospective data collection on practices and protocols related to use of CT in patients with-T8OdABumonia.

Not all healthcare sites and countries participated, so generalization was limited. The accuracy olt®is sebject

to errors and variations in manually recorded data from different sites. Due to logistic and data privacy issues, we
not obtain CT image datasets or assess image quality with different CT protocols used at the participating sites.
lacked data on clinical features and disease severity, particularly from sites with multipleupl©Ww examinations.
Therefore, we could not assess the justification of follpnCT exams in patients with COWIDO pneumonia. We
could not adequately assgsistification of multiple CT exams in some patients since the provided information stated
follow-up or worsening of symptoms.

Also, we did not obtain RFPCR results due to the anticipated lack of access to these tests and their results at seve
sites, particularly from the developing countries. Also, there was a relative heterogeneity in the number of patien
contributed by each site based on disease prevalence and availability and access to data at the time of the ong
pandemic.

In summary, our irdrnational, multicenter study on practices, protocols and radiation doses suggests frequent C
usage in assessment of disease severity, complications, and followup in patients with-T3OMID a several fold
variations in number of scan phases, CT exaftions per patient, and associated radiation dose descriptors. We
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identify an urgent need for a dedicated task force to establish specific guidelines and recommendations on
frequency of CT and specific scan protocols to minimize the effects of cumeutatiiation exposure from multiple
CT and multiphase CT protocols.
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Table 1. Summary of median (interqutile range) age in years, weight in kg, CTDIvol in mGy and DLP in mGy.cm
for data from 782 patients (median age (interquartile range) 59 (15) years) from 54 healthcare sites in 28 countries

B | & 2 H
g §§ g § a8 g % g g’
HEEH R AR R R 2 | i
HHEL IR AR AR AR A LR
20 |65 (31) - 20 20 |10{3)(431(109)| 431(109) | 0.6(0) [120(0)| 1.3 (0) -

20 |58 (29)|88 (13)| 20 | 20 | 6(6) | 244 (220) | 244 (220) |0.6 (0.3)[110 {20)[ 1.1 {2.8) 2.4-27| 81-966

56 (26)[78 (22)| 169 | 188 | 9(5) | 323 (207) | 493 (784) [0.8 (0.1)| 120 (5)| 1 (1) 3.6-18/83-1128

63 |61(27)|75 (20)| 95 | 104 | 12(5)|381 (167) | 560 (446) 0.6 {0.3)[120 (20)| 2.7 (3)
10 |68 (43)|75 (16)| 15 | 22 | 5(4) [392(394) | 662 (648) [0.5 (0.1)[100 (33)| 15 (2)

4.5 -23(193 - 1281

34 (61(24)|80 (30)( 37 | 43 | 7(4) | 256(225)| 282 (266) | 0.5 (0) |110(20)| 1.5(2) 3.1-27|74-2231

| 10 [43 (22)|50 (40)| 12 | 12 | 9(2) | 325 (37) | 356 (295) [0.8 (0.1)| 120 (5} | 4 (0.2)

A B 2 e L e
(=]

30|es(16)| - |[34| 41 [ s(6)|299(635)| 314 (845) [0.8(0.3)|130 (10)| 1.5 (1.6)| 3 |4.8- 19102 - 1627
42 |66 (20|80 (16)| 57 | 58 [4.7(4)| 200 (150) | 245 (146) [0.3 (0.2)|100(20)| 1.3 (1.4)| 4 |1.9-14| 77-763

c10 | 19 |a5(17)) - |19 | 13 [4.6(2)| 162 (50) | 162(90) | 0.8(0) |100(0)| 5 (0) -

c11 |20 |sa(18)) - |20 20 |s5(3)| 156(93) | 156(93) |05(0) [120(0)| s({0) 2

c12 | 20 |e9(32)) - |27 | 27 | s(o) | 163 (40) | 179 (148) | 1(0.2) |110(0}| 2(0) 5

C13 | 25 |s8(20)) - |29 | 30 | e(4)|213(130)| 221(136) | 05(0) [120(0)| 5(0) -

c14 | 20 |34(31)) - |[s52| 52 [17(7)|731(228)|1762(794)| 0.6 {0) [120(0)| 5(0) -

c15 | 20 [40(26)] - |20 | 20 | s(2) |321(113)] 321(113) [0.8(0) |120(0)| 3(0) =

c16 | 12 [59 (24)|90 (a5)| 14 | 19 [16({21) 786 (991) [ 786 (1398)| 0.7 (0) | 120 (0) [ 0.6 (1.4)
c17 |14 [76(35)] - | 14| 14 | 6(3)| 180(96) | 180(96) | 0.5(0) |100(0)| 1.3 (0)

c18 | 55 |58 (19)[20 (20)| 66 | 73 | 7(s) | 300 (261)| 307 (316) | 05 (0) [120 (0)| 5 {0) 2.2-16] 78-821

019 | 15 (47 (26)|71 (14)| 15 | 15 |11(6)| 452 (279)| 452 (279) [0.8 (0.3)| 120(0) | 2(0)

C20 | 28 |55 (16)|76 (13)| 48 | 48 |12(9)|455 (245)| 626 (353) |0.6 (0.0)|130(10)| 1.5 (3.5) 3.9-181 179 -768

rln|(e|la|lr|p|r|ls|lr|r|lr|r|r|r|r|r|s|w|r|s]|r|[w]un|n]| - | Numberof sites

c21 | 10 |58 (15)[20 (18)| 10 | 10 | 8(6) | 265 (256) | 264 (256) |0.3 (0.1)[120 (35)| 1 (0.5) 7
c22 | 32 |43 (17)|80 (13)| 35 | 49 | 8(3) |340(282)| 349 (259) | 05 (0) |120(14)| 5(3.5) 2.9-17 99-983
C23 | 50 |70 {19)[85 (15)[ 206 | 217 | 9(9) | 340 (239) |1239 (1162)j0.8 (0.3)| 120 (0) | 1 (0) 1.5-3853-1409
C24 | 67 |62 (20)[s2 (19)| 70 | 120 [10(7)| 473 (317)| 473 (317) | 0.5 (0) 120 (10)| 5 (0) 3.2-24{188-921
c25 | 20 |86 (10)] - |26 | 46 |3.9(2)|211(286)| 221(365) | 05 (0) (105 {20)| 0.6 (0) =

[y
'
'

€26 | 10 |61 (23)|77 (50)| 11 | 11 [13(7)|415(189)| 462 (239) | 0.5(0) | 120 (0} | 2(0.3)
Ic27 | 10 |52 (17)|84 (12)| 17 | 17 | 7(2) [323 (300)| 539 (489) | 0.4(0) | 100 (0) |09 {0.1)| 1 | - =

c28 [ 20 |47(29)) - | 25| 25 | 2(0) | 76(14) | 76(69) |o.8(0.1)[120(0)| s(0) | 1| - 2

Noted Min-max CTDIvol and DLP refer to the minimum and rimMm values across different healthcare sites from
the same country. The data on rotation time, section thicknesses, and tube potential represent median (IQR:
interquartile range; MinMinimum; Max Maximum; CTDIvol: CT dose index; DLP: dose length progluct

Table 2. Summary of information in patients with one or more chest CT exams for evaluation of their 2OWibg
infection
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Characteristics 1CTexam 2CTexams 3CTexams 4CTexams 25CTexams (5-8)
Number of Patients 557 124 65 18 18
Median (IQR) age, years 59 (26) 57 (25) 58 (29) 68 (14) 68 (20)
Median (IQR) CTDlw, mGy* 8(6) 9(7) 11(s) 10(8) 7(8)
Min — Max CTDly, mGy : 8-9 9-12 8-11 5-11
mmgdi’“ bbb e O 303 (260) | 736(641) | 1207(941) | 1569(1110) | 1644 (1990)
y.cm
Min - Max DLP, mGy.cm - 320-392 | 338-454 | 289-461 154 - 450
mmn 8 lnstCie . 9(10) 14(12) 21(13) 29(25)
i?::kﬁ;“ Suiatiy lxomter : o[18] 0[4] o[1] -
mgmw = 1.1[43) 1.1[30] 4216 3.6[14]
;ﬁﬁﬁm‘:‘x‘]ﬁv - 0.6 [63] 0.7 [31] 1[11] 0.3[4]

Noted Min-max CTDIvol and DLP refer to the minimum and maximum values of median CTDIvol and DLP across
patients with multipleCT exams. Rows with stable, decrease, or increase CTDIvol describe the differences in
CTDlvol between initial and followup CT examinations. (Key: IQRnterquartile range; MinMinimum; Max

Maximum; CTDIvol: CT dose index; DLP: dose length product; CDXB: Coronavirus disease 2019)

* p = 0.04 for differences in CTDIvol based on number of CT exams.

** p <0.001 for differences in cumulative DLP based on number of CT exams.

Table 3. Summary of median CTDIvol and DLP of chest CT exams from differentremnts, scanners from different
CT vendors and year of installation

Median (IQR)

Number of Number Number of Median (I Medi R
umber um umber o ian (IQR) ian (IQR) cumulative DLP,

countries ofsites patients CIDly, mGy DLP/exam, mGy.cm

Different
Continents

mGy.cm

Africa B 3 46 9 (6) 310 (245) 331 (289)

Asia 6 9 122 8 (6) 299 (350) 306 (414)

Europe 16 35 506 8(7) 321(292) 382 (475)

Latin America 3 7 108 9(s) 344 (210) 503 (618)
| pvalve | - 8 - 0.41 0.84 0.03

Different
vendors

Canon 280 (220) 305 (306)

GE 11 13 186 9(7) 307 (252) 354 (387)

Philips 8 10 135 11 (6) 439 (269) 672 (1032)

Siemens 14 22 326 7(5) 280 (300) 363 (470)
m = = <0.001 0.018 0.004

Year of CT
installation

2006 —2010

324 (240)

362 (447)

2011 -2015 14 18 265 10(7) 390 (255) 465 (405)
2016 —2020 17 27 351 7(6) 255 (256) 326 (516)
E E = =0.006 0.075 0.13

Noted Cumulative DLP represents sum of DLP of initial and follogvchest CT exams in each patient. Total
number of countries and healthcare sites are greater than 28 and 54, regpsittoeesome countries and healthcare
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sites had >1 scanner. The numbers in parenthesis represent interquartile range (IQR). (CTDIvol: CT dose index; DL

dose length product).

Table 4.Median (interquartile range) CTDIvol and DLP for different clinicaés of chest CT in

patients with COVIDB19 in the participating countries (C)

2 2 S S
£ > £ SHSS S E = = E
25| %3 2% |e2 |22 |2% |38 |3
g |23 |28 2 |28 23 |28 |£3 |8
E [E8 |8a 22 |8 Ee FEs Rt N nE
8 €6 | €8 eE | &2 805 Sa 86 ol =]
Cl 10(3) | 431(109) - - - - - -
o - - 25(1) | 104(60) |- - 9(10) 316 (329)
C3 |9(a) |314(182) |10(5) |347(220) |10 |339(9 |12(9) 473 (332)
C4 |9(6) |364(168) |12(5) | 385(166) |13() | 1290() | 16(9) 613 (1745)
s |5(2) |203(177) |a1() |447() 4.7(10) | 269(562) | 6(3) 586 (223)
06 | 6(8) |201(179) |10(16) | 338(781) |7(3) 402 (559) | 7(-) 1425()
7 |9(2) |325(37) |91 |315(21) = - = 2
cs 7(4) 245 (85) 5(-) 213 (4) 17(-) 1409 (-) 16 (9) 1138 (2411)
ce 36(2) | 162 (49) 3.8(9) 174 (278) 8(2) 304 (69) - -
Cclo - - 46(2) 162 (20) - - - -
Ccl1 5(5) 150 (91) - - - - 5(3) 162 (95)
c12 |s(0) [167(30) |s5(1) |20a(r8) |- = = =
C13 |6(a) |204(148) |5() 191(9) () 653 () |- =
Cla |18(7) |712(239) |17(6) | 688(251) |- = = =
c15 |8(2) |321(113) |- s S " .
ci6 |- R 17(25) | 786(1118) | 15() | 629() =
Cc17 6(3) 185 (89) 43(-) 148 (-) - - - -
Cci18 6(7) 230 (265) 8(5) 319(223) 6(5) 397 (499) | 49(2) 310(317)
C19 11(6) | 452(279) - - - - -
C20 |17(3) |536(131) |8(6) | 353(268) |- - = =
O - - 8(9) |198(a51) |8(19) | 282(195) |- =
22 |8(2) |356(222) |9(5) |321(193) |7(6) 418 (634) | 7(2) 319 (377)
C23 | 10(8) |357(329) |9(10) |338(352) |a4(3) 227 (306) | 10 () 1505 ()
c2a |- 3 11(s) | 466(235) |6(a) 540 (472) | - .
c25 4(2) 212 (295) 6(3) 234 (340) - - - -
c26 17(4) 486 (-) 12 (4) 364 (129) 12 (12) 411 (425) | - -
c27 - - - - 7(2) 323 (300) -
28 |2(0) |74(10) 213) 811220 |80 262() |- -

Noted (CTDIvol: CT dose index; DLP: dose length product).

Table 5. Distribution of median (IQR interquartile range) number of scan phases, CTDIvol and DLP in patients of

different age group who underwent chest CT for known or suspected GC8/fibeumonia

Noted (For 3 patients ages were not provided.) (CTDIvol: CT dose index; DLP: dose length product;COVID19:

Coronavirus disease 2019)
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