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PEANCTIOBME

OuiecTBo 6e3 pUCKOB ABNAETCA yToNuei», oTMedaeTca B [y6inKa-
umm 60 MexayHapoLHOW KOMUCCMM NO PaaMONOTrMyecKon 3aLuuTe.
<< / 310 pencrButensHo Tak. Jlioamn B Halle BpeMsA roToBbl MPUHUMATb
HEKOTOPbIe YPOBHU pUCKA Aaxe Ha ObLITOBOM ypoBHe, MOHUMaS,
4To 6€3 3T0ro HeNb3s BOCMONb30BATLCS OCHOBHbLIMU pe3ynbTaTamu
COBPEMEHHOro TEXHNMYEeCKoro nporpecca. Bmecre ¢ Tem, Bceraa oc-
TaeTCsA OTKPbLITbIM BOMPOC O BEPXHEM YPOBHE JOMYCTUMOrO prCKa.
KoHeuHo, ero oueHKa KpariHe C0XHa 1 3aBUCUT OT MHOXECTBA PasHbix PaKTopoB: couu-
anbHOro, 3KOHOMMYECKOTro, IKONOTUYEeCKOro, Aemorpaduyeckoro n ap.
B OcHoBax rocyfapcTBeHHONM NOAUTUKM B 061acT obecneveHns saepHOM U pagmnayoH-
HoV 6€30MacHOCTV PYKOBOACTBOM CTpaHbl MOCTaB/ieHa 3afja4ya «peannsalnm KoHLenumum
coumanbHo npuemnemoro pucka. loatomy lfockopnopauunsa «Pocatom» HecKonbKo net
Ha3aj akTMBHO NoAAepana MHULMATUBY POCCMINCKON HAay4HOW KOMUCCMM NO pajnaLnoH-
How 3auute npyu PAMH 06 ycKopeHHoI pa3paboTke 1 BHeAPeHWI0 B NPaKTUKY HOBOW Tex-
HoMornyeckoii nnathopmbl obecnedeHns sAepHON U paanaLnoHHo 6e3onacHocTK nep-
coHana oTpaciu, COCTOALLEero Ha WHAMBMAYaNbHOM [O3MMETPUYECKOM KoHTpone (AP-
MWP), Ha OCHOBE COBPEMEHHbIX MeXAYHaPOAHbIX CTAaHAAPTOB MO OLEHKe MHANBUAYANbHO-
ro pafiMaLMoHHOro puckKa («10308as matpuLar). B HacTosllee Bpems BbINONHEH 6ONbLLION
06bem 3annaHMpoBaHHbIX PaboT, NO3BONMBLINIA OLEHWUTb TEKYLLE PUCKN Y 72% KOHTPO-
nvpyemoro nepcoHana (52438 YenoBek), U3 KOTOPOro ToNnbKo y 1,4% paboTHukos (755
YeNOBEK) YCTAaHOB/IEH NOBbILWEHHbIN PUCK. Takue KpynHoMacwTabHble paboTbl Gbiin Npo-
BeJEeHbl BMepBble B MMPE, YTO B CBOIO 04Yepefb LeCTBUTENbHO NO3BOUT PELLIUTL CIOKHYI0
KOMM/IEKCHYI 3afiayy ONTUMU3ALMUM PagMaLMOHHON 3aWnuTbl nepcoHana fockopnopauymu
«Pocatom» Ha defiepanbHOM U 06bEKTOBOM YPOBHSX.

leHepanbHbIii JUPEKTOP MepBblil 3amecTUTENb
locyAapCTBEHHOM KopriopaLum Mpeaceparens PoccuiicKoii
no aTOMHO# 3Heprumn «Pocatom» Hay4HO Komuccuu

Mo paAvaurnoHHOM 3aluTe,
yneH-koppecnoHaeHt PAMH

=

C.B. KupuneHnko B.K. ViBaHOB
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KOHLIEMLMS COLIMAIbHO MPUEMIEMOIO PUCKA —
MPUHLMMN TOCYAAPCTBEHHOW MOJIMTUKU B OBJTIACTU
OBECIMEYEHWNS SEPHOW

N PAOVALIMOHHOW EE3OMNACHOCTU

OTkpblBaA 3acefaHne npesuguyma focysapCTBEHHOTO COBETa MO BOMPOCam PasBUTUA
MEXJYHAapPOAHOro COTPyAHMYECTBA B 06N1acTU AAEePHON U pafualroHHON 6e30nacHoCTy
B.B.MyT1H noayepkHyn: «B Hally 3noxy BO BCEM MUpPE UAET MOUCK U pacluMpaeTcs npume-
HEeHWE HOBbIX UCTOYHMKOB 3Hepruu. bonblloe BHUMaHWE NpU 3TOM yAEnseTcsa aTOMHOM
3HepreTuKe. Poccns TaKiKe JOMKHA YKPenaaTb CBOM NO3MLKM B 3TON BaxHeNwWwen cdepe.
...Npw 3TOM, KOHEYHO, NepBoe — 3T0 XecTKue TpeboBaHMs 6€30NacHOCTY B TeYEHME BCETO
TeXHONOTMYeCcKoro npotecca. ITM TpeboBaHNsA AOMKHbI COOTBETCTBOBATL CAMbIM BbICOKMM
MEXAYHAPOAHbIM CTaHAapTaM».

[encreutensHo, B ®egepanbHom 3akoHe o1 21.11.1995 . N2 170-$3 «06 ncnonb3oBsa-
HUW aTOMHOR 3Heprum» (cTatba 53) oTMeyaeTcsi: «Bo3melleHno NOANEXUT Bpea, Npuyn-
HEHHbIA ¥WU3HU 1 3[0POBbIO rpaxaaH, 00ycnoBAeHHbIN pagnaLMOHHbIM BO3AeHCTBUEMY.
Bo3HMKAET CNOXHbIA TEXHONOTMYECKUA BONPOC: 06beKTNBHASA OLleHKa Bpeaa, 0bycnos-
NEHHOTO pagnaLMoHHbIM Bo3aencTBuem. CornacHo NPUHATON B HACTOSAILLEE BPEMA MEXAY-
HapOAHOW Hay4YHOI 06LLEeCTBEHHOCTbIO TMHENHOK 6eCnoporoBoii MoAenn «ao3a-3dheKT»,
Aaxe manble 103bl 061yYeHns MOryT NPUBOAUTL K paanonorndeckum acddextam (oHKono-
rMYyecKm 3a601eBaHNAM) C HEHYNEBO BEPOATHOCTbIO. [103TOMY HYXHa OLleHKa paamnosno-
rmyeckmx 3 EeKToB B TEPMUHAX BENNYMHBI pUCKa.

Mo TeKyWMM MeXAYHAPOAHbIM CTaHAapTaM pUCK Npu 0bnyyeHnn fo3on 1 3B cocTaBns-
eT 501072 EcTecTBEHHO pUCK Npu Ao3e 1 m3B OyaeT paBeH 50107, [leiicTBUTENbHO, B Pe-
AepanbHOM 3aKoHe oT 21.11.1995 1. N2 170-®3 «06 1cnoib30BaHUM aTOMHON 3HEpPrum»
(cTatbs 53) oTmevaeTcs: «Bo3MeleHNI0 NOANEKNUT BPeA, MPUUYMHEHHbIN KU3HWU U 3[0-
POBbIO rpaxaaH, 00yC/I0BEHHbIN paanaLMoOHHbIM BO3LENCTBUEM». BO3HUKAET CNOMHbIN
TeXHONOTMYeCKMin BONPoC: 06beKTUBHAA OLeHKa Bpeaa, 06yCc0BIeHHOMo paanalMoHHbIM
Bo3gencremem. CornacHo NPUHATO B HACToALLLee BPEMA MEXAYHAPOAHOI Hay4YHOM 0bLie-
CTBEHHOCTbIO NNHEHOM BecnoporoBoi Moaenm «ao03a-adeKT», faxe manblie 103bl 06/1y-
YEHWs MOTYT MPUBOAUTL K paamnonorudeckum st dextam (oHKonornyeckum 3aboneBaHu-
AM) C HeHyNeBoi BEPOATHOCTbIO. [103TOMY HyHa OlleHKa paanonornyeckux adeKTos B
TEPMUHAxX BeNNYMHbl pucKalloCcKonbKy 3TOT pUCK noyt B 100 pa3 MeHblle pucka CrnoH-
TaHHOW OHKo3aboneBaemocty (6e3 pagMaLMOHHOTO BO3/eNCTBMA), OH MOXET ObiTb pac-
CMOTPEH, MO-BUAMMOMY, KaK Npuemaembli.
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Vnes pvckoBoro noaxoaa 4eTko o6o3HadeHa B OCHOBaxX rocyapCTBEHHON NOMUTUKN B
obnactu obecneyeHuns AaepHON U paanaLmoHHoi 6e3onacHocTy Poccuiickoin deaepaunm
Ha nepuop fo 2010 roaa v fanbHeNLy NepcnekTuBy, yTBepXaeHHbIX [pesngeHtom Poc-
cumnckon Pegepaunu.

YTBEPXAEHO
MpesuaeHTom Poccuiickon Geaepaunn
B.MyTMHbIM

OCHOBbI «4» pekabpa 2003 .

rOCYAAPCTBEHHOM MOAUTUKM

B 06AacTU obecneyeHns AAepHON

1 paauauroHHoi 6esonacHocty Poccuickon Gepepaumn
Ha nepvoA A0 2010 roaa M AAALHENLLYIO NepcnexkTuBy

Ill. Uenb n npuopuUTeTHbIE HanpaBneHus rocyaapcTBeHHON NONUTUKU B
o6nacTtn o6ecrnevyeHuUsi AAepPHON M paguauMoHHON 6e30nacHOCTH

...HEOGXOE[MMO obecneynTb KOHUEHTpauu yCVIJ'IVIl;i W pecypcoB Ha crnegyrwmnx
NPUOPUTETHLIX HanpaBneHUAX:

- nposedeHue paduayuoHHO-3MUGeMU0102U4ecKux uccaedosarull 05 oyeHKU
cocmostHus 300poeks /Uy, nodeepauiuxcs paduayuoHHOMy eosdelcmeuro.

IV. OCHOBHbIe NPUHLMMEI FOCYAAPCTBEHHOW NONUTUKN B 0BnacTu
obecneyeHns aaepHON U paguaLMoHHOM 6e30nacHoCcTH

- peanusauyus KoOHUenmyuu coyuasabHO npueMnemMo20 pucka, UMEFOI‘{EI:I uyeneio
MUHUMU3ayuro HdepHOZO u paduauuonﬂoao PUCKOS8.

Takum 06pa3om, K OCHOBHbIM MPUHLMNAM roCyAapCTBeHHOW NOAUTUKM B 06nactu
AO0EePHON U paaMaunoHHoi 6e30nacHOCTV OTHeceHa npobnema peannsaLun KoHLenuum
COLMaNbHO NPUEMIEMOro pUcKa. py 3TOM NOAYEPKUBAETCA 3HAYMMOCTb PAANALIMOHHO-
3NUAEMUONOTNYECKUX MOAXOLO0B NSl OOBHEKTUBHOWM OLEHKW COCTOSHWUA 3[40POBbs rpa-
AaH, NoaBepPriumxcs paanaLunoHHOMy BO3AENCTBUIO.
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XNPOCMA-HATACAKN N HEPHObBbI/1b
KAK NCTOYHUKWN 3HAHNW O PAANO/TOI MYECKNX PUCKAX

Mocne aTomHOW 60MbapANPOBKY B 1945 T. ANMOHCKUX rOpoA0B Xupocrma u Haracaku 6bin
co3aH perncrp obnyyeHHbIX nuL («xmbaryce») 1A NPoBeAEHNUS MHOTONETHUX 3NUAEMU-
O/10TMYECKMX UCCNef0BaHUIA 32 COCTOAHMEM KX 340p0oBbA (86,5 ThiC. YeNoBeK). [laHHble
AMOHCKOTO PeruncTpa Ao HacToALLero BpeMeHM 0CTaloTcs OCHOBHbLIM UCTOYHMKOM MHbOP-
maumm 06 oTaaneHHbIX Paanonornyeckux NocneacTBUAX paamaLnoHHOro Bo3aencTema Ha
YeNoBEKA, KOTOPbIE WMPOKO UCMOMb3YIOTCA B MEXAYHAPOLHbIX OTYETaX U PEKOMEHAALUAX
(MKP3, HKJAP OOH, MATATD).

PUCK OHKO3ABOJIEBAEMOCTW MNMPU MAJIBIX JO3AX
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B pe3ynbTare 4ONTOCPOUHbBIX U KPYNHOMACIUTABHbIX 3NUAEMUONOINMYECKUX UCCNefoBa-
HUA B ANOHWUKM BObINO YCTAaHOBNEHO, YTO 7% BbIABNEHHbIX CMEPTEN OT COMUAHbLIX PAKOB
0bycnoBneHbl pagnaLnoHHbIM BO3AeicTBreM U 51% BbiSIBIEHHbIX CMepTei OT NeiKo30B
TaKKe paanaunoHHO-06yciIoBNEHbl. BblNo Takke NOKa3aHo, YTO 3aBMCUMMOCTb «A03a-3¢-
ek («3dhheKT» B JaHHOM C/ly4ae 3TO NOBbILIEHHASA YACTOTA OHKOCMEPTHOCTU U OHKO3a-
6oneBaemocCTu) nyylle BCEro OMUCLIBAETCA IMHENHON 6€3noporoBoit Mmoaenbto. Bmecte ¢
TeMm, B J030BOM MHTepBane 0-100 M3B MMeeT MeCTO OYeHb BbICOKAsA CTeMeHb Heonpeae-
NIeHHOCTM B NONYYEHHbIX pUCKOBbIX KoathduunenTax (D.Preston et al, 2001).
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OHKOCMEPTHOCTb B XUPOCUME-HAFTACAKH

llepyoa HaomwaeHus 1950-1990 rr.

UYucno % cmepTen,
MpnynHa Yucno pPaguaLNoOHHO- | OBYCIOBNEHHbIX
cMepTH cmepTen 0DYCIOBEHHBIX | paguauMoHHBIM
cmepTen

ConuaHble paku 4 687 “

OZHUM 13 OCHOBHbIX BbIBOJOB XMpPOCKMMbI-Haracaku cnepyeT cHutaTb anNMAEMUONOTN-
yecKoe 3aK/oyeHrne 0 TOM, YTo Kpome [03bl 06/1ydeHns (koTopas cocTaBnsana B cpeaHem
220 M3B) paanonornyecKnin puck CTporo 3aBUCUT OT MHAMBUAYANbHbBIX XapaKTepPUCTUK —
Npex/e BCEro TaKux, Kak noji 1 Bo3pact. Tak paanonormyeckuii puck 3aboneBaemocty
neiko3amu npu go3se 1 [p MOXKET oTIMYaTLCA Y 20-N€THMX U TeX, KoMy Gonblie 30 net B 3-

4 pasa.

80 BosapacT npu o6nyyeHuu, net

70 -
80 4
50
40 4

30 4

Paanonoruyeckuii puck

20 +

10

50 60
Bpems nocne o6nyyeHus, ner

3aBUCMMOCTb PAAMALIMOHHOIO PUCKA NMpuv go3e 1 [p oT Bo3pacTta npu o6ay4eHnmn
1 BpeMeHM nocsie obny4veHus (Richardson et al, 2009)
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JTOT BbIBOA MMEET NepBOCTENEHHOe 3HaYeHre ANnA TeKyLMX 3a4ay ONTMMmM3aLmm paau-
aUMOHHON 3alMTbl MepcoHana u HaceneHus. [lencTBUTeNbHO, paHee paaMonornyeckue
oTAaNeHHble NOCNEACTBUA OLLEHNBANNCH TOIbKO MO BEIMYMHE KONTEKTUBHOW [103bl C KO3 -
dburuneHTom pucka 5107 387", PaccmoTpum npumep. Mpegnonoxum, 100 MaH. YenoBek
nony4nnm fo3bl 06aydeHns no 1 m3s. Torga cornacHo npeabiayLiMm peKomeHaaLMam, Ync-
N0 00YCNOBNEHHbIX PaANaLUOHHBIM (AaKTOPOM CMepTel OT OHKO3aboneBaHWU [AOMKHO
COCTaBuThb: 501072 10° = 5000 (T.€. 5 ThiC. YenoBek). [loATBEPIKAAETCA N ITO NPAKTUKON?
Pe3ynbTaThl KpynHOMacLUTabHbIX 3MMAEMUONOTMYECKMX UCCNefoBaHNUI YyOeANTENbHO CBU-
[eTe/NbCTBYIOT: TaKoe MOBbILIEHWE OHKONOrMYecKoin 3aboneBaeMocTyt Npy Manbix 403ax
06nyyeHns He AoKa3aHo. PaccmMoTpum, B 4aCTHOCTU, AaHHble HalMoHanbHOro pagunaLMoH-
HO-3NNAEMUONIOTNYECKOTO PerncTpa, cosaaHHoro no MocraHosneHuto MpaButenbcrea PO
Ha 6a3e MefMLUMHCKOrO paanonornyeckoro HayyHoro ueHntpa PAMH (. O6HMHCK) nocne
aBapuu Ha YepHobbinbckoit A3C.

XAPAKTEPUCTUKA UHPPACTPYKTYPbI
N HANOJIHEHNA HALUMOHAJIbHOIO PETUCTPA

22 PETMOHANBHBLIX LLIEHTPA Y BEDOMCTBEHHbBIX PETUCTPA

4000 MEOWMLUMHCKWVX YYEPEXXOEHWM
749 117 3APETMCTPUPOBAHHbIX NALL
15000 000 OWMATHO3OB

BnaaveocTok

HaluunoHanbHbIV PErucTp B HacToALLee Bpems ABNSETCA OAHON U3 KPYMHENLWNX B MUpe
6a3 faHHbIX 0 COCTOAHMK 3[0POBbA rpayaaH, NOABEPrIINXCA paanaLMOHHOMY BO3AeN-
CTBMIO B Manbix fo3ax (1o 0,2 m3B). [laxe Ha Tepputopumn BpsaHckoii obnactu, rae no AaH-
Hoim HKZAP OOH BenuunHa KONNEKTMBHOW A03bl npeBbiwaer 10 Tbic. yen.-3B, Hauw-
OHaNlbHbIN PErucTp He BbISBUN YyBeNMYeHMe 4acToTbl OHKONOrMYecKknx 3aboneBaHuii (3a
NCKNIOYEHMEM paKa LWWTOBMAHOM }ene3bl) No OTHOLIEHUI0 KO BCeMy HaceneHuio Poccuu.
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OTHOCUTENbHbIVN PUCK 3ABEONIEBAEMOCTHU
CONUAHLIMU PAKAMU B EPAHCKOW OBJTIACTU
MNOCIE ABAPUX HA YA3C

i
HP3P

1.2 KOHTpOnk - PoccuA

"I AU N A S SR O S B e Bt e

0.8+

OTHOCUTENbHbIA pUCK

0-6 X T % T 2 T X T T T T T
1990 1992 1994 1996 1998 2000 2002 2004 2006

KanengapHsie rogei

HaunoHanbHbIM PErMCTPOM LeCTBUTENBHO MONYYEHbl 3HAUYMMble pajMaLMOHHbIe pUC-
KW MO KOropTe y4acCTHWKOB NMKBUAALMMU NOCNEACTBUIA aBapun Ha YepHobbinbekoin AIC
1986-1987 ronos. OAHAKO Hallo MOMHWTb, YTO UX CPeAHsAS [03a BHeLHEero obaydyeHus
cocrasuna 125 mip.

AONA PAANALUNOHHO-OBYCIIOBJIEHHBIX
CPEOVN BCEX OHKOJIOFMYECKNX 3ABOJIEBAHUN

3TN [AaHHble I'IOCTHepHO6bIJ1 b-
xubakycs — xumenu 2opodoe Xupocuma u Hazacaku, nepexueuiue amomMHyro
6ombapdupoeky — 9% CKUX 3nnaemMmunonorn4yecknx mnccne-
Jukeudamopsbi nocnedcmeuti asapuu Ha YA3C — 3% <
[l0BaHM HauumoHanbHOro perncrpa

HaceneHue BpsiHckoll o6nacmu — 0.5%
BOLWINM B OKOHYaTeNbHbIN OTYeT Ha-

Xupocuma YepHoObINb OOH o

(] IR R (CRBALENITRERE) E BRI y4HOTO TOMMTeTa no pevcrsnio

(9 ‘**&*&*&j s (%&M*&»&*? 3 ¢ *&*&»&»ﬁ aTOMHOW paavaLuvM o paauonoru-
2 [0}
8 E i E ¢ £ ’g ¢ g YeCKMUX MOCNeACTBUAX aBapun Ha
& C ¢
lg %HHHHM%HNNHHH){ g E—«MMHMMMM»&% E E mmmmm»}::ﬁ::ﬁ L‘lepH()6|:,|j'| bCKOﬁ Aac_
R )y E ¢ 38 ¢ )

[¢ ) g ( ) [ 3

[« b} ¥ % J E J

OOt COoiosonos
O - HepagMaUMOHHBIA paKk 4% - paguauMoHHBIN pak
Jlons panuaunoHHo-00YCIOBIEHHBIX CPE/IM BCEX OHKOIOIHYECKHX 3aboneBannii.
Xubakyca — kHTeH ropoaos Xupocuma u Haracaku, nepexusuine atomuyio Gomdapauposky — 9%;
JHKBHAATOPLI nocneacTauii anapun na YAIC — 3%; nacencuue bpanuckoii obnacru - 0,5%.
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MEXAYHAPOAHDIE CTAHAAPTbI PAAVNOTOrMYECKOW
SAWNTBLI: OLUEHKN MHAMBUAYAJIbHbIX PUCKOB

OCHOBHble MeXayHapOoAHble CTaHAapTbl B 061aCTU PaanonorMyeckoin 3alutbl OCHOBaHbI
Ha npuHuune ALARA, KOTOPbI PeKOMeHAYeT Aepxarb ypoBeHb 06/1y4aemMocTi Ha pasym-
HO JOCTMMMOM HMU3KOM ypoBHe (as low as reasonable achievable). lTockonbKy Ha mex-
AYHapoLHOM ypOBHe UCMONb3yeTCs NMHeliHas 6ecnoporoBas MoaeNb «Ao3a-3hdeKT», no-
HATHO, YTO XenaTeNbHbIM 0CTaeTCA AeNCTBUTENbHO YyMeHbLUIeHne 103 06nyyeHns. Bmecte ¢
TeMm, TaKe MOHATHO, YTO MPU 3TOM pacTeT CTOMMOCTb 3aLLUTbl, KOTOPAsA MOXET LOCTUraTh
Ha KaKOM-TO 3Tare y)e HeNnpMeMIEMO BbICOKUIA ypOBeHb. Heo6X0AMMO 1CKaTb ONTUMab-
HbIl YPOBEHb.

ONTUMUSALINA PAOVOSIONNYECKOW SALLUUTH!:
AHAJIN3 3ATPAT U PESYIIETATOB

3arpaTsl

CTtoumocTb
yuep6a

CToMMocTb
3aWmTbI

O6nyyeHune

TexHonoOrMs pelleHus 3afadn oOnNTUMMU3aLMK PafnoNnorMyeckon 3aluTbl MOXeT BbiTh
pa3Has. B ofHOM c/iy4ae nofb3yloTca ycpeAHEeHHbIMM (HOMUHANbHBIMK) MapameTpamm
mogenu (310 KaK cpeaHsas Temneparypa B 601bHULE). B pyrom ciyyae Ans OLEHKN pUCKa
PaAnoNorMyeckmnx cobbITUA MPUMEHSIOT UHAMBUAYAbHbIE XapaKTePUCTUKU. PaccmoTpum
OCHOBHbI€ BbIBOAbI U pekomeHaaunn HayyHoro komuteta OOH no aericTBmMto aTomHoOM pa-
avauun (HKOAP OOH), MKP3 n MATATS no ouLeHKe UHAMBUAYANbHbIX PAAMNON0OTNYECKIX
PUCKOB.

APMUP

VHOMBUAYANbHBIE
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@ Functional context

UNSGEAR

General Scientific Public
Assembly community

4

' effects
UNSCEAR
Scientific basis recommendations ILO convention 115:
occupational

\ radiation protection
scientific levels
date literature trends

Vi FAQ/WHO
UN Member States, C Codex Alimentarius Commission
organizations & NGOs ; —— (food contamination guides)

UN transport regulations for
radioactive material

HKZAP OOH 3a nocnefHue rofsl B CBOMX 0TYeTax ony6iMKOBan TpM OCHOBHbIE MOAENH
Mo OLEHKe PafMONOrMYecKoro pucka Ha MHAMBMAyanbHOM ypoBHe (1994 r., 2000 r. u
2006 r.). B 3Tx MOAENsX, B YaCTHOCTMW, YTOYHSAETCS PaAMONOrMYeCKUiA PUCK HA €AUHNULY
L03bl AN1A Pa3HbIX BO3PACTHbIX TPYMM Ha MOMEHT 061y4eHUA. YUUTLIBAETCA TaKKe CPaBHMU-
TenbHasA buonoruyeckasn 3PEKTUBHOCTL OCTPOTO M XPOHUYECKOTO 06/yYeHUs. 3T Mofe-
7V NONOXeHbl B OCHOBY pekomeHaaunn MKP3.

Papguonorunyeckum puck

1,2 - — mopgenb 1994

11 — -mogenb 2000

15 20 25 30 35 40 45 50 55 60

Bo3pacTt npu o6nyyeHuu, ner

3aBUCMMOCTb PaAMoIorn4eckoro pucka B mogesnsax HKAAP OOH ot Bo3pacta
rnpu o61y4eHUn (Ao3a 1 3B, pak J1Ierkoro, My>KHmHbI)

B nocneaHue Tpu roga MKP3 BbinycTna paa pekomeHaaunii nepBoCTeNeHHOro 3Hayve-
HMs. PaccmoTpum nunilb Ba 6a30BbiX JOKYMEHTA.

B HoBbIx pekomeHaaunax MKP3 (My6nnkauus 103) ¢ y4eTom NocnefHuX 3nmaeMmono-
TMYECKMX AaHHbIX NOAYEPKUBAETCS, YTO NPU UHTEPNpPeTaL M KONNEKTUBHOM [03bl He06Xo-
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AMMO paccmaTpuBaTb LeNblid PAA aCNeKToB, BKAOYasA, HaNnpumep, BO3pacTHble XapaKTe-
PUCTUKU U pacnpefeneHne 403bl BO BpemeHu. MoHATHO, Y4To 6e3 ydeta 3TUX aCneKToB He-
BO3MOXHO /1aTb 0ObEKTUBHYIO OLIEHKY PaMON0TrMYECKMX MOCNEACTBUIA HAa OCHOBE KON/eK-
TUBHOW [,03bl.

NMy6nukauua 103 MKP3:
Pekomenpauuum 2007 .

«Mpun BbIMMCNEHUU U MHTEpNpeTaL MU KOMNEeKTUBHOMN
3thcpeKTUBHOM [03bI CreayeT pacCMOTPETb U KPUTUYECKU
OLIEHUTb HUXecneayoLWmMe acnekTbl ANA TOro, YToobI
136exaTb HENPaBUNbLHOrO YNoTpeGneHns KONneKkTMBHON
adpchpeKTUBHOM A03bI:

* 4yucno o6nyYeHHbIX MHOAUBUAYYMOB;

e BO3pPacT W NoN O6GNYy4YeHHbIX NuUL;

e Auvana3oH VIHAVIBVIAyaJ'IbHi:IX no3;

* pacnpeaeneHve 403kl BO BpeMeHM!;

* reorpaduyeckoe pacnpegeneHme obny4eHHbIX
MHOAUBUAYYMOB»

CTp. 295, nap. B 240

My6nukauua 101 MKP3:

Heckonbko paHee MKP3 6bina Bbli- .
0I'ITMMM3aLIMFI paanonornv4ecKou 3almTbl

nyuieHa MMy6navkauma 101, KoTopas
HenocpeaCcTBEHHO OpUeEHTUPOBaHa
Ha npobnemy ONTMMM3AUUN PaAMaLA- |« .konneKTUBHAsA [o3a B 1 Yen-3B, nonyyarowascs
OHHOW 3awutbl. B atoit Mybankaumn | py3 10-Tm MHAMBKMAYANbHBLIX 403 no 100 M3B, U
AatoTCA KeCTKMeE orpaHnyeHna no mnc- TaKas Xe KonnektuBHas gosa, nony4varoLwasaca us
NOAb30BAHMWIO KONNEKTUBHOW A03bl U 1000 go3 no 1 m3B, He OyAyT OUeHUBaTbLCS
BBOAUTCA MNMOHATUE «MHOI’OMEpHOVI OAUHaAKOBO»

MaTpULLbl KONNEKTUBHbIX A,03%.
Ctp. 97, nap. A11

10 * 100 m3e # 1000 * 1 m3s
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My6nukauusa 101 MKP3:
OnTuMMU3auusa paguonoruieckon 3awuThbl

«Kaxpas rpynna U3 nonynsiuuum, nogsepriienca
AEeNCTBUIO UCTOYHMKA, MOXET ObITb onucaHa
pasnU4HbLIMKU aTpUOyTamMun, TaKUMK KaK BO3pacT,
MoJs1 U NPUBLIYKU, a TaK XKe pasfNuvHbIMU
napameTpamu obnyJeHus...
...NMoNMHasA KonneKTUBHaA [o3a He ABNAeTcs
nonesHbIM cpeACcTBOM NOMOLLM NPUHATUA
peleHus...
Pe3ynbTaT MoxeT ObITh NpeacTaBneH
MHOFOMEPHOW MaTpuLien KONMEeKTUBHLIX 403»

Crtp. 73, nap. (n), (p)

Ctp. 74, nap. (q)

Heo6x0AMMO TaKKe OTMETUTb BAXHOCTb M CBOEBPEMEHHOCTb TeXHUYECKOTo IOKyMeHTa
MATAT3 N2 870. B Hem Np1BOAATCA KOHKPETHbIE aArOpUTMbl OLLEHKM UHAMBUAYANbHBIX pa-
ANONOTUYECKMX PUCKOB Ha ocHoBe uToroBbix otvyetoB HKJAP OOH u pekomeHpauwni
MKP3.

Takum ob6pa3om, roBopa O TEKYLIMX MEXAYHApOAHbIX CTaHAApTax PaAunonorMyecKoi
3allUTbl NEPCOHana 1 HaceneHus, MOXHO cfienatb 0CHOBHOM BbIBOJ, O TOM, 4TO Habnoaa-
€TCA BblpaXKeHHaa TEHAEHUMNA K MHAMBUAYANM3ALMN OLEHKN PAagMONOTrMYeCKMX PUCKOB C
CNOMb30BaHNEM MAKCUManbHOro o6bema JoCTyNHON MHhopmaLmu.
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COLMANBHAS 3ALLIMTA PABOTHMKOB ATOMHOW OTPAC/IN -
Orl1bIT BEAYLWKNX CTPAH

KoHBeHuUus MexayHapoaHoi opranusauum Tpyaa N2 121 «O nocobusx B ciyyasx npous-
BOACTBEHHOrO TpaBmartu3ma» TpebyeT, YTobbl PabOoTHUKM, Y KOTOPbIX Pa3BMACA paK B pe-
3y/bTate NpoeccnoHanbHOro 06ay4eHns, AOMKHbI NONYYUTb KOMMEeHcaumuto. Pak — wupo-
KO pacnpocTpaHeHHoe 3aboneBaHue. B pa3BuTbix cTpaHax 6onee TpeTu HaceneHus 3abo-
NeBalOT PaKOM B TeYEHMWE XKU3HU, @ OT OAHOMN NATOW 10 OfHOW YETBEPTU NIUL, yMUPAET OT
3N10Ka4YecTBeHHbIX 3a6oneBaHnii. lMo3tomy cpeau paboTHUKOB aTOMHOI oTpac/iu, npodec-
CMOHANbHO MOABEPTalOWMXCA BO3AENCTBMIO pagMaLmm, y nogaBnsiolero 601bWMHCTBA
nnL pak byaeTt pa3BuBaTbCA NO NPUYMHAM, KOHEYHO, HEe CBA3AHHbIM C MX PaboToii.

B HacToALlee Bpema HEBO3MOXKHO KNMHUYECKN OTAUUYNUTD PafaLMOHHO-MHAYLIMPOBaH-
Hble paKu Ha (poHe paKoB, BO3HMKAMOLWMNX B CBA3M C APYrUMK NpudMHamu. ina toro, yto-
6bl NporpaMmma KOMMEHCaLMOHHbIX BbIMIAT HOCKAA 0OBEKTVBHbIN U TPAHCNAPEHTHbIN Xa-
pakTep, 6bina paspaboTaHa MeTOLONOrMs «ycTaHOBNeHHon ponu» (assigned share
methodology). Kaxaomy pabotHuKy (6biBlieMy paboTHUKY), Ha OCHOBE MOyYeHHbIX UM
103 00/ly4eHUs 1 APYruX UHAWBUAYANbHbBIX XapaKTePUCTUK, PACCYUTLIBAETCA BeNUYMHa,
YMCNIEHHO paBHas OTHOLIEHMIO M3ObITOYHOrO OTHOCUTENBLHOTO PUCKA K OTHOCUTENbHOMY
puCKy. Yem 6onblle 3Ta BeMYMHA — «yCTaHOBNEHHAs [0NsA», TeM 60/blie BEpOATHOCTb To-
ro, YTo paK Bbi3BaH NpodeccmoHanbHbIM 06/1y4eHnEM.

MaremaTudecKkre Mofeny pasBuUTUs PaKOBbIX 3ab0neBaHNi, KOTOPbIE UCMONb3YIOTCS
NpY BbIYNCNEHNIN «yYCTAHOBNEHHON JONW», COLEPIKAT HAbOP NapaMeTpPoB, UMEIOLLUX Heon-
peaeneHHocT. Hanpumep, Ko3dhuLMEHTbI pUcKa UMetoT HeonpeaeneHHocTH, 0bycnoB-
NIEHHble CTATUCTUYECKMMM NpoLefypamu UX NoayvyeHus, u T.4. YueT HeonpefeneHHoCTen
MpU BbIYNCIEHUMN «YCTAHOBNEHHOW A0NU» ABASETCA HE0OX0AMMbIM KOMMNOHEHTOM B Npor-
pammax KOMMEeHCaLMOHHbIX BbINNar, AeNcTBYOLNX B Bennkobputanum u CLLUA.

Mporpamma KomneHcauuu 3aboneBaHuid, Bbi3BaHHbIX paavauuein (Compensation
Scheme for Radiation Linked Diseases) Hauyana aeiictBoBatb B Benmko6putaHum ¢ Hos6-
pst 1982 roga B BuAe cornalleHns mexay npodcotwsamu 1 paborogarensamu (8 nuue Bri-
tish Nuclear Fuels). O6was cymma Bbinnar coctaBuna 5,3 muaamoHa yHTOB CTEPINHTOB.
KomneHcauuu BbiNIauymMBanuchb € MCNOMb30BAHMEM MPONOPLMOHANBHOW CUCTEMbI: €C/un
paccyMTaHHas BenMymHa «yCTaHOB/IEHHOW fonu» cocTaBnana 50% wau 6onblue, pabot-
HWK, 3a601eBLUNIA PAaKOM, NOAyYan NoaHy cymmy, oT 40% A0 49,9% — Tpu yeTBEpPTU NOA-
HON cymMmbl, 0T 30% 0 39,9% — NONOBUHY NOMHON CyMMbl, OT 20% [0 29,9% — OfiHY YeT-
BEPTb MONHOWM CyMMbl, MeHee 20% — TpeboBaHMe OTKNOHANOCh.
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Pa3mep «nonHON CyMMbl» 3aBUCEN OT TAKECTU 3abonesaHus. Micnonb3oBaHme nponop-
LLMOHANbHOW CUCTEMBI BbINAAT MO3BOMNO YHeCTb HeonpeeneHHOCTU, UMeloLLMecs B Npo-
Lleaype BblYUCNEHUA «yCTAHOBNEHHON fonu». Cpean paboTHUKOB, MONYYMBLIMX KOMMEH-
cauuio, Be TPETU NMeNna BeNYMHY «yCTaHOBIEHHOW Aonn» MeHblle 50%, 1 3T1 Nan He
nony4nnm 6bl KomneHcauum Yepes cyd. bonee nogpobHyio MHbopmaumio o Mporpamme
KomneHcauum 3aboneBaHuii, BbI3BAHHbIX pajualueil MOXHO HalTM Ha Beb-caiite
http://www.csrld.org.uk.

7 1..'_The Compensation Scheme for
.+, Radiation Linked Diseases

CHOOSE A MENU
Scheme History

B _%mdemleuEumVers and This is the website of the UK nuclear industry's Compensation Scheme for Radiation-Linked Diseases. This site
rades' Unions

[2] Making A Claim conceived and how it operates. There are also links to employers' and unions' websites, if you wish to know
. more about the Scheme participants, and links to sites offering information on the risks associated with

Case Processing radiation exposure.

[z qQ&a The Scheme is a joint initiative between the nuclear industry's employers and their trades' unions and it
enjoys the ongoing support of all parties as it provides a means of resolving claims without the need for court

[] Annual Staternent action (which is lengthy, stressful for all concerned and very expensive), which is more generous in it's
assessment of cases than a court would probably be and awards compensation payments at lower levels of

Contadt the Scheme causation than would a court.

[z] Published Papers If you would like to make a claim under the Scheme, please go to the "Making a Claim" section of this site.

[#] Freedom of

Information Act

[#] Useful Links

Welcome

has been created in order to provide potential claimants with the infermation they will need in order to make a
claim and to provide them (and other interested persons) with information on what the Scheme is, why it was

The site provides information on the following subjects

Scheme History - why the Scheme was conceived and how it has developed
Scheme Employers and Trades' Unions - cutbound links to their websites.
Making A Claim - Information on eligibility and how to make a claim.

Case Processing - Information on how cases are processed and the target
timescales for each stage.

Q&A - Some frequently asked questions with answers.

Annual Statement - The Scheme's Annual Statement.

Contact the Scheme - Details of how to contact the Compensation Scheme.
Published Papers - Papers on the Scheme which have been published in scientific
journals.

JFreet‘mm of Information Act - Details about the scheme, its activities and the
way it operates as required by the Act.

» Useful Links - information on radiation exposure and associated risks

¥yY¥v vy

¥¥yv vy

¥

We hope you find our site informative and easy to use. If you have any questions which remain unanswered or
any comments on how you found our site (good or bad) please let us know by completing the
enquiry/feedback form.

Home | Scheme History | Scheme Employers and Trades' Unions | Making A Claim | Case Processing
QA | Annual Statement | Contact the Scheme | Published Papers | Freedom of Information Act | Useful Links
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C okTa6ps 2000 roaa B CLUA aeiicTByeT 3aKOH 0 Nporpamme KomneHcaumii npodeccu-
OHafnbHbIX 3aboneBaHuii pabOTHMKOB atoMHON npombiwneHHocTn (Energy Employees
Occupational lliness Compensation Program Act). 3aKOH yKa3blBaeT, YTO BO3MECTUMOCTb
NpeTeH3nn Ha KOMMEeHcaumMio A0MKHA «OCHOBbLIBATLCS HAa NONYYEeHHOW paboTHMKOM Ao3e
061y4eHus ... U BepxHel rpaHuLie 99-NpoLEeHTHOTO JOBEPUTENbHOMO MHTEPBaAa BEPOAT-
HOCTW NPUYMUHHO-CNEeACTBEHHON CBA3M». TaKMM CMOCOBOM YYWUTHIBAIOTCA HEoMNpefeneH-
HOCTW, BO3HMKAIOLME NPU BbIYUCTEHUN BEPOSTHOCTU NPUYUHHO-CNEACTBEHHON CBA3M (B
6onee nosaHer TEPMUHONOTUN — «YCTAHOBJIEHHOM [0M»), B TOM YuCie HeonpejeneH-
HOCTb B OLleHKax A03, MOJly4eHHbIX paboTHUKOM. HeonpeaeneHHoCT 103 06/1y4YeHus, no-
Ny4eHHbIX PabOTHUKAMM HA Pa3NUYHbIX NPEANPUATHAAX 3a BCe BPEMS MX CYLLECTBOBAHNS,
onpeaensioTca cneunanbHo Co3AaHHbIM KOHCOPLMYMOM. Tpy0eMKOCTb 3TOW paboTbl AB-
NAETCA MaBHON NPUYMHOW TOTO, YTO 13 21 ThICAYM NOAAHHbIX TpeboBaHWA, paccMOTPEHO
mMeHee 10%. Kaxgoe BTOpoe M3 paccMOTpPeHHbIX TpeboBaHUIA KOMNEHCaLUW YA0BNeTBO-
peHo. O6uas cymma Bbinaar coctaBuna 65 MUANMoOHOB gonnapos. Konuio 3akoHa o npor-
pamme KOMMeHCaLUnm, a Takke pAj AOKYMEHTOB, CBA3AHHbIX C €r0 OCYLLECTBIEHNEM MOXK-
HO HaiTh no agpecy www.cdc.gov/niosh/ocas.

APMUP - CUCTEMA OUEHKWN MHAMBUAYAJIbHbLIX PAANOJTO-
MYECKNX PUCKOB NMPOPECCNOHAJIbHOIO OBJTYHEHWS

Ha BbiClem rocyfapcTBEHHOM YpOBHE HEOLHOKPATHO MOAYEepPKUBANoCh, Y4To ycnewHoe
pa3BuUTME aTOMHOI 3HEPreTUKM B Hallein cTpaHe [OMKHO 6biTb 06ecneyeHo BbINoNHEHNEM
eCTKMX TpeboBaHWUiA No AAepHON U paaMaLMoHHOK 6e30nacHOCTI, KOTOpble B CBOK 0Ye-
pefib O/MKHbI COOTBETCTBOBATb CAMbIM BbICOKMM MEXAyHapoaHbIM cTaHaapTam. B OcHo-
Bax rocnonnTUKK B 06nactn obecneyeHns SAepHON U paanaumoHHoi 6e3onacHoctn Poc-
cuitckoih ®epepaunn TaKKe NofYEPKUMBAETCA HEOBXOAMMOCTb «peanu3alnn KoHLenLum
CoLManbHO NPUEMIEMOTO pUCKa».

lfockopnopauus «Pocatom» COBMeCTHO ¢ HauMoHanbHbIM paanaLnoHHO-3NNAEMMUONO-
TMYEeCKMM PerncTpom n PoCcnincKon Hay4yHoOW KOMMUCCHMEN NO pafnaLMOHHON 3alnuTte npu
PAMH pa3pa6ortana cuctemy APMIP, koTopasi peanusyeT coBpemeHHble MOZienu No oL eH-
Ke NnpodeccMoHanbHOro pagraLMoHHOro pucka, NpeanoXeHHble aBTOPUTETHbIMY MEXY-
HapoaHbIMK opraHu3aumamm: HaydHbim komutetom OOH no aercTBMIO aTOMHOMN pagu-
aumn, MATATI 1 MexayHapoaHOM KOMUCCUEN NO PaANONOrMYECKON 3aLunTe.
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NHavBuayanbHble pagmMonornyeckne pucku
npogeccnoHanbLHOro obnyyeHust

EFFECTS OF

NG BADIATION [ocydapcmeeHHas Koprnopauus no
amomHoU aHepauu «Pocamom»

[oknad 2006 zo0a Hay4Hozo
™ komumema OOH rio dedicmeuro

amomHou paduauuu 0
d O
Jeticmeyowjue 0CHOBHbIE HOPMbI BOCATOR

azeHmemea rno amoMHoU 3Hepeauu

" PekomeHOayuu 2007 EHP@@

Annals ol e IC8° - MexdyHapodHOU KOMUCCUU 10
paduornoaudeckol 3awume
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HayuoHanbHbil paduayuoHHo-
anudemuornoaudeckull peaucmp

KomnbiotepHas cuctema APMUP opueHTMpoBaHa Ha pelleHue ABYX OCHOBHbIX NPaKTu-
4eCKux 3apau:
e onTumM3auma obnyyaemoctn nepcoHana fockoprnopauum «Pocatoms», coctosLe-
ro Ha UHAVBUAYANbHOM [O3VMETPUYECKOM KOHTPOJE, C Y4ETOM COBPEMEHHbIX MeX/y-
HapoAHbIX CTaHAAPTOB MO OLEeHKe UHAVBUAYANbHOTO PaANaLNMOHHOMO pUCKa
® /ICNONb30BaHNe pe3ynbTatos, Mony-
YEHHbIX MO AAHHOW TEXHONOIUU, B CUC-

avya MPOM3BOACTBEHHOE OB LEAVHEHME "MASIK" Teme A0GPOBONBHOTO MEANLMHCKOTO
' ' CITYAEA PALMALMOHHOM BESONACHOCTH CTpaxoBaHUA [1A OKa3aHWA afpecHoWn

ABTOMaTH3HpOBaHHOQ KNMHWUKO-AMArHOCTMYECKOW nomoun
PaGoyee ANLAM, OTHECEHHbIM K rpynne MnoBbl-
MecTo no oueHke ieHHOT0 pucKa.
MHAHBHAyaﬂbeIX
Puckos
- APMUP -
Bepcus 5.0

MeToa chopMMpOBaHKA rpynn pUcka
® CoumansHo-NpUEMNEMbIA Nopor

BBop (PEAAKTHPOBaHHE) AaHHbN " YMET (haKTOPOB HEONPEAENEHHOCTI

MpocKoTp AoKYMEHTOR [ PacyeT U NPorHos puckos |

npocum'p 0TYeTOB ynpaanauue PrcKamn ‘

3aBepuweHie padoTsl MporHos saSonesaemocT ‘
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ABTOMaTU3MpOBaHHOE paboyee MecTo Mo OLeHKe MHAUBUAYanbHoro pucka (APMUP)
MO3BOMAET B MHTEPAKTMBHOM pEeXUMe pellaTtb aHaaUTUYeCKMe M NPOrHO3Hble 3aAadun u
COCTOMT U3 NATU BNOXKEHHbIX BEPCUNA.

KpaTKo ocTaHOBMMCS NULLb HA OCHOBHbIX 3afa4ax, KoTopble pellarTca cuctemon AP-
MWP ot Bepcun 1.0 o oKoH4YaTenbHom Bepcum 5.0.

APMWP: Bepcusa 1.0

Kak n3BecTHo, BennymHa atpubytmeHoro pucka (AR) onpegensetcs no cnegytouleii dop-
myne:

AR=((0-E)/0)*100%,

roe O — Habnoaaemoe Yncio oHKo3aboneBaHuii B 061y4YeHHO KoropTe, E — oxuaa-
eMoe YNCI0 OHKo3aboneBaHWin B 3TON KOropTe Npu OTCYTCTBMM paaualMoHHOTO BO3jel-
CTBUA.

Tak, Hanpumep, ecnn Habnogaetca 100 ciyyaeB B HEKOTOPOM KOTOPTE, @ 0XUAAN0Ch
50, T0 AR=50%. KaK yxe otme4yanocb, sennynHa AR onpepenaetca MHOTMMWU WHANBUAY-
aNbHbIMU XapaKTepUCTKaMm1: No, BO3pacT npu 06aydeHnm, JOCTUTHYTbIA BO3pacT, CyM-
MapHas v rogosas A4o3sa u T.4.

APMWP (Bepcus 1.0) peannsyeT oLeHKY BEANYMHBI UHAUBUAYANbHOTO PUCKA N0 COBpe-
MeHHbIM Mmogenam HayyHoro komuteta OOH no aencTButo atomHoun paaunaumu. Mpu pac-
yeTe MHAMBMAYANbHOIO PUCKA ANA BCEro NepcoHana, CocToALEero Ha UHANBUAYANbHOM [0-
3umetpuyeckom KoHtpone (MAK), dopmupyioTcs aBe rpynnbi: rpynna noteHLuanbHOro
pucka (IMP), B KoTOpoit aTpUGYTUBHBIA PUCK MO CONMAHBIM paKam paBeH 1 Bbilwe 10%, a
no nerkosam pasBeH U Bblle 50%, W rpynna NOBbLILEHHOr0 NOTEHLMANbHOTO PUCKA
(TMNP), B koTopoit no conuaHbiM pakam AR=20%, a no nenkosam — AR=75%. Pe3ynbra-
Tbl @aHanM3a Nokasanu, YTo B rpynny NoBbILIEHHOr0 NOTEHLMANbHOro pUCKa Nonajaer He
6onee 1,5% nepcoHana, cocrosuiero Ha UK. VX cpeaHuit ctax paboTbl coctaBiseT 45
NeT U HaKonneHHas fo3a 06nydeHns — 6onee 600 m3B. MOHATHO, YTO 3TOT NEPCOHanN Npu-
HVMMan HeNoCpeLCTBEHHOEe yyacTve B CTAHOB/IEHMM aTOMHOW OTPAaC/Iv B Hallewn CTpaHe.
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Pacnpe,qeneHme rnepcoHarsa no Be/InHYnNHe HaKOM/IEHHOWM A03bl O6J'ly‘-IEHVl7I

1oooe MponasoacTBekHoe o6 begvHenne “Mask® i FopHo-XuMUueckui komBunat
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APMWP: Bepcusa 2.0

B HacTosAlee Bpemsa paccmaTpuBaloTCA ABa OCHOBHbIX NOAXOAA MO OLEHKe UHANBUAYAIb-
HOTO paivaLMOHHOTO pucKa. [epBbIii MOAX0A NOMYYUN BHELPEHME B aTOMHOM oTpacu Be-
NMKOGPUTAHKMM 1 peanu3oBaH B nporpammax APMUPB Bepcusi 1.0. OH OCHOBAH Ha Touey-
HOV OLLeHKe BENMUYMNHbI aTPUOYTUBHOTO pUCKa. AMEPUKAHCKUIA MOAXOL HECKOMbKO CIIOXK-
Hee. TaM cYMTaeTCs He TOIbKO TOYeYHas OLeHKa BeNnYnHbl aTpMOYTUBHOIO pPUCKa, HO Be-
nn4YmHa ero 99% poseputenbHOro HTepsana. Ml ecnv BepxHaa rpaHuLa 4OBEPUTENbHOTO
MHTepBana npesbiliaeT HEKOTOPOE NOPOroBoe 3HayeHne aTpubyTMBHOrO pucka (Hanpu-
mep, 50%), To cyyait OHKO3aboNEeBaHUA PErNCTPUPYETCS KaK paanalMoHHO-00yCNOBeH-
HbI. BennunHa foBepuTENbHOTO MHTEPBANa CYMTAETCA C y4eToM (haKTopa Heonpeaenex-
HOCTW AO3MMETPUYECKUX U APYITUX UHAMBUAYANbHbBIX AaHHbIX. CleayeT OTMEeTUTb, YTO Tex-
HONOTUSA OLLEHKN WHAMBUAYANbHOIO PafMaLMOHHOIO PUCKA B TEPMUHAX aTpUbYTUBHOMO
pucka BeeaeHa B gencrame B 2000 r. Konrpeccom CUIA cneumanbHbiM 3aKOHOAATENbHbBIM
aKktom (Act of 2000, 42USC7384).

PopmmpoBaHme rpynn paanaLmMoHHOro pmcka B cucteme APMIP:

Bepcusa 1.0 m Bepcums 2.0
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PaccmoTpum YeTbipe BO3MOXKHOCTM (BapumaHTa). [peAnonoxum, nopor aTpubyTMBHOO
pucKa npuHumaetcs 3a 50%. Ecnu BenuyvHa MHAMBUAYANbHOrO atpubyTMBHOMO pUCKa
npeBblllaeT 370T nopor (BapuaHT 1), paboTHUK BKIOYAETCA B rpynny pucka. Ecnun Bennyu-
Ha MHAMBUAYANbHOTO aTpMBOYTUBHOIO pUcka MeHee 50% — OH He BK/oYaeTca (BapuaHT 2).
BapumaHTbl 3 1 4 oTpaxatoT amepuKaHCKMUI NoaxoA. B 06omx cnyyasx ToueyHas BENUYMHA
aTpuBYTUBHOIO prCKa, HAaNpUMep, MeHee MOPOroBoro 3HayeHus. Ho pacuet 99% aosepu-
TeNbHOTO MHTepBana aTpubyTMBHOTO PUCKA NOKA3bIBAET, YTO /1 BapMaHTa 3 BEPXHAA rpa-
HMLA JOBEPUTENbHOTO UHTEPBAa NPeBbIWaeT NOPOroBbIvi ypoBeHb B 50%, No3ToMy 3TOT
COTPYAHWK BK/IKOYAETCA B rpynny NoTeHLNanbHOro pucka.

PaccmoTpum B KayecTBe NpyMMepa UTOroBble AaHHble MO GOPMUPOBAHUMIO TPy NOBbI-
weHHoro pucka (IMP) 3aboneBaeMocTy NeMKO3amMm Cpen My} CKOro nepcoHana, Cocro-
Aulero Ha NAK. Kak n3BecTHo, paavaLuoHHbIiA pUCK Neiko3oB (pak KpoBu) B 4-5 pas Bbl-
e pWUCKa APYrux OHKONOTMYeCKMX 3aboneBaHuii (CONMAHbIX PAKOB) Ha efuHULY [O03bl.
Bmecte ¢ Tem, XOpOLIO M3BECTHO, YTO CMOHTAHHAsA YacToTa Neiko30B (He 0OyCNOBIEHHbIX
paanaumoHHbIM (haKTopom) NpMMEpPHO B 25-30 pa3 MeHblle Yem COMUAHBIX PaKoB, T.e.
NeiiKo3 — 370 peAKoe 3aboneBaHue. o3Tomy BennumHa nopora B cucteme APMUP ans at-
PMBYTMBHOIO pUCKa Mo NenKo3am npuHumaetcs 50%.

0603Haunm yepes MP1 rpynny noteHunanbHoro pucka (neikosbl) no APMUP (Bepcus
1.0), a yepe3 [MIP2 — rpynny noTeHymanbHoro pucka no APMUP (Bepcus 2.0) ¢ yyeTom
thakTopoB HeonpeaeneHHocT. [ToporoBoe 3HaueHWe BeIUUKHbI aTPUOYTUBHOMO PUCKA B
JaHHoM cnyvae coctasnaet 50%. Kak n cnegosano oxuaars, [MP2 npesBocxoamT no yumc-
neHHoctu [MP1. B TMIP2 (amepuKaHCKUIA cTaHAapT) BKoYeHbl Bce nuua u3 MP1 (@Hruin-
CKWI CTaHAapT), a Takke fobaBneH HOBbI NepPCOHas, y KOTOPOro To4eyHas olleHKa aTpu-
OYTMBHOMO pUCKa XOTb U MeHblie 50%, HO 99% [0BepUTE/bHbIA MHTEPBA MpeBbilaeT
50%. VIHTepecHO 3ameTuTb, 4To B P2 (@amepuKaHCKUiA cTaHAAPT) He BKYeHbl paboTHU-
KW, UMetoLLMe TOYEUHYIO OLLeHKY aTpUbYTUBHOTO pUcKa MeHee 40%.
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PopmmMpoBaHMeE rpynn NOTEHLMANLHOrO pucka cuctemori APMUP
(FTIP1 — Bepcusa 1.0; ITIP2 — Bepcus 2.0)
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APMWP: Bepcuga 3.0

Kak 6b1110 0TMeYeHo Bbllle, Bepcun 1.0 1 2.0 cuctembl APMUP opreHTMpOBaHbl Ha KOMIMb-
toTepHble TeXHOMOMMM No hopMUPOBaHHMIO Tpynn noTeHuUManbHoro pucka (IMP) Ha ocHoBe
COBPEMEHHbIX MEXAYHAPOAHbIX CTaHLapPTOB.

Mocne dpopmupoBaHus IMP BO3HMKAET cneaytollas 3ajadya — NPsSMON pacyeT yucna
BO3MOHbIX pagnonornyeckmx adektos (oHKo3aboneBaHMii) cpean BCEro nepcoHana u
cthopMMPOBAHHOM rpynMbl NOTEHLMANBHOTO pUCKa. [OHATHO, YTO €C/IM YacToTa MPOrHO3M-
pyemoii 3a6oneBaemoctyt B [TIP 3Ha4MMO NpeBbILIAET aHANOrMYHBIA NOKa3aTelb N0 BCeMy
nepcoHany, MOXHO AeNCTBUTENbHO rOBOPMTL 06 3hdeKTMBHOCTH TexHonorum hopmmupo-
BaHuA ITIP

PaccmoTpum KoHKpeTHbIn npumep no nepcoHany MNXK, cocroswemy Ha UK. 1875 yve-
nosek u3 nepcoHana XK sknioveHo B cuctemy APMUP. Panee (APMUP, Bepcum 1.0, 2.0)
Mo 3TOMy nepcoHany 6bina cchopmrpoBaHa rpynna noteHUuanbHoro pucka. Mo kputeputo
coumanbHoi npuemnemoctt (APMUP, Bepcusa 1.0; AR no conugHbim pakam 6onee 10%, AR
no neiko3am 6onee 50%) 3Ta rpynna BrIloYaeT 174 yenoseka, T.e. 9,3% 0T BCero nepco-
Hana. OfiHOM 13 0CHOBHbIX 3aaay cuctembl APMUP (Bepcus 3.0) 6bin10 AaTb NporHoctmyec-
KYIO OLIEHKY 3@ XM3Hb YMcna paanaLmoHHO-00yCNOBNeHHbIX OHKO3aboneBaHWUin cpeau
Bcero nepcoHana (1875 yenosek) u [MP (174 yenoBeka).

[ins BCero nepcoHana Yncno paanaumoHHo-o06ycnoBaeHHbIX OHKO3aboNeBaHuii 3a BCIO
XMU3Hb coctasnaeTt 10 cayyaes, ana TP — 3 cayyada. Otcioga oueHUBAKOTCA 4aCTOThI:
10/1875=0,539107 1 3/174=1,72210"2. OTHOLIEHME YKA3aHHbIX YaCTOT:

1,72¢1072/0,532107? naer «ko3pduuneHT 3hHeKTMBHOCTU» MeToAUKN hopMUpoBa-
HWA TPYNN NOTEHLUMANBHOTO pUCKa. B faHHOM ciydyae 3T0T KO3 ULMEHT paBeH 3,3.

«Ko3ppuLMEHT 3 PEKTUBHOCTU» METOAMKN POPMUPOBAHMS FPYMM
NoTeHLMabHOro PaanaLyioHHOro pucka

PagnaumoHHO-MHOYLMpPOBaHHbIE MpeanpusaTtus
3aboneBaHus MO «Mask» XK ADXK Yym3
Jlelko3ssbl 1,5 1,8 1,6 1,2
ConngHble paku 2,7 3,3 3.4 1,8
Pak nerkoro 1,9 3,4 3,2 1,6

Takum 06pasom, «koadhdurLneHT 3hheKTUBHOCTU» BO BCEX Cy4Yasx NpeBbillaeT 1, 4yto
roBopuT 06 060CHOBAHHOCTM CHOPMUPOBAHHbLIX PaHeE rPynn NOTEHLMANbHOO pucka. Ec-
Nn BepHyTbCA K npumepy no XK, To nerko 3ameTnTb, 4T0 yncneHHocts [P coctaBnaet
TO/IbKO 9,3% OT BCEro NepcoHana, a BO3MOXKHOE YMCI0 PaaUaLUoHHO-00yCI0BAEHHbIX pa-
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KOB B 3701 rpynne gocturaet 30% OT Yncaa NporHo3nupyembix pagnaLMoHHO-06yCnoBieH-
HbIX PaKoB ANiA BCero nepcoHana. To, 4to MP B 10 pa3 meHblLUe N0 YNCEeHHOCTU, YeM BECb
nepcoHan, No3BONAET MPUMEHATb COBPEMEHHbIEe OPOroCTOALLME TEXHONOTUN PAHHEN -
arHoCTMKK OHKOOTMYeCKMX 3aboneBaHui.

PaccmoTtpum 3koHOMMYecKyto cocTasasatoLyto TexHonorum APMUR TMycte M — yucno
paanaLMoHHO-00yCNOBNEHHbIX OHKO3aboneBaHui, a J — croumocTs (B py6nsx) notepu oa-
HOro coTpyaHuKa. Toraa hMHaHCOBbIe MOTEPU NPeANpPUATUS, CBA3aHHble C BbIObITUEM Nep-
COHana no npuyrMHam npodeccmoHanbHbIX OHKO3aboNeBaHuii, ONpeAenatoTCsa Kak Npous-
BeaeHne Me/]. C npyroii CTOPOHbI, CTOMMOCTb IMArHOCTUYeCKUX Npouenyp pasHa NeR, rae
N — uncneHHoCTb NepcoHana, R — croumoctb (B py6nisx) avarHoctuyeckon npoueaypsl. Mc-
X04A U3 YyCNOBUA, YTO 3aTpaTbl HA MeAULMHCKME NpoLeaypbl He LOMKHbI NpeBbIwaTs Gu-
HaHCOBbIX NOTepb, CBA3@HHbLIX C BbIOLITMEM MepcoHana, BenuynHa R onpepensercs:
R=(M/N)e[. PaccmoTpum A5t NpMmepa 3To ycioBue ans nepcoHana XK. [ns Bcero nep-
coHana: N=1875 venosek, M=10 4enosek. Torga R,=5,30107¢/. [Ina rpynnbl noTeHLU-
anbHoro pucka: N=174 4enosexa, M=3 yenoseKka. Torna R,=1,70107¢/. [peanonoxum,
BeNnYmMHa JJ — croumocTb BbIObITUA OAHOTO COTPYAHNKA paBHa 5 MiiH. pybneii. Toraa R, n3
YCNOBUA 3KOHOMMUYECKOI LenecoobpasHoCTM AOMKHO ObiTb R,=26 Thic. pybneit u
R,=85 Tbic. pybneii. imes 3HaunTeNbHbIA (UHAHCOBLINA NOTEHL WA, MOHATHO, YTO rpynna
NOTEHLMANBHOMO PUCKA MOET 0OCNYIKMBATLCA C MPUMEHEHMEM COBPEMEHHbIX 0POroCTO-
ALMX MEANLUHCKUX TEXHONOTMIA paHHe ANArHoCTUKM BO3MOMHbBIX OHKONOrMYeCKKx 3abo-
NeBaHUM.

Takum o6pasom, APMUP (Bepcus 3.0) no3BonseT pelarb 3a4a4u NosbileHUs 3 dek-
TUBHOCTU MEANLMHCKOrO CTPaxoBaHMs. ITW BOMPOCHI B HAcToslee BpeMs npuobpetaior
0cobyto aKTyanbHOCTb B CBA3M C paTuduMKaLMei Hallen cTpaHon BeHCKoW KOHBEHLUK O
rpaX{aHCKON OTBETCTBEHHOCTY 3a AAePHbIN yllep6 oT 21 mas 1963 .

APMWP: Bepcnsa 4.0

J1a Bepcusa cuctembl APMIYP HenocpeacTBeHHO HanpaBaeHa Ha pelleHune 3aaadv onTumu-
3aUMM pagnaLMoHHOW 3aLWmnTbl NepcoHana ¢ y4eToM BO3MOXHOCTY yNpaBieHna AuHamu-
Kol 061y4aemocTt paboTHUKOB Ha MHAMBUAYANbHOM YPOBHE.

OCHOBHas cTpatervsi COCTOUT B TOM, YTOObI YMCAEHHOCTb TPYNMbl PUCKA, MO KpaiiHei
mepe, He Bo3pacTana. [103ToMy Heob6XoANMO HA MHAMBUAYaNbHOM YPOBHE ONpeaenuTb
YMCNIEHHOCTb FPYMMbl NOBbILLEHHOrO PUCKA Y YNCNEHHOCTb KaHANAATOB BO3MOXHOIO nona-
AaHua B 3Ty rpynny B Tekyuiem roay. Ecnu ana nepconana u3 MP kputepuamu cnyxar se-
JIMYMHBI aTPUBYTUBHOTO pucKa (neiko3bl — 50%, conupHble paku — 10% U paK Nerkoro —
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20%), TO AN KaHAWAATOB, €CTECTBEHHO, 3TU KpUTepun HuKe (neiko3sbl — 45%, conuaHble
paku — 9% u pak nerkoro — 18%). Cuctemoit APMUP Bepcun 4.0 ans Kaxaoro KaHamaara
paccynTbiBaeTca ko3 huLneHT ynpasieHuns 10301 06nyyeHuns (Ky): Ky=D+/DO, rne Dy -
rofoBas [103a 3a NoCNefHUIM OTYeTHbI roa, Dy — nnaHnpyemas 03a, Npu Kotopoii pabor-
HUK He BbI/AIET 3@ rpaHuLly NPUHATOro aTpUOYTUBHOTO PUCKA.

[AaHHble APMUWP (Bepcus 4.0)

ConuaHele paku Jlenkosbl
PaboTHukM ¢ PaboTHukK ¢
[P Kangupgatbl K,<1 'mP Kanguagatbl K,<1
MO «Masik» 462 75 10 535 192 87
OAO «A3XK» 2 3 0 39 30 24
OAO «4YM3» 161 29 4 135 77 18

Tak, Hanpumep, no OAO «4M3» y 22 pabOTHMKOB HEOOXOAMMO COKpalleHne Benyn-
Hbl NAaHUMpyemoin obnyyaemocTu (Ky<1 no CONMAHLIM paKam — 4 YenoBeKa; Ky<1 no
nenKoszam — 18 yenosek). Mo OAO «YM3» Bcero cocroaumx Ha UK — 1294 yenoseka. Ta-
KM 06pa3om, Ha 3TOM NPeanpuUATUN pedb UAeT 06 YyMeHbLIEHUN NYYEBbIX HArpy3oK 22
COTPYAHMKAM, YTO COCTaBAAET TONbKO 1,7% BCero nepcoHana.

MOoHATHO, YTO pellieHne TaKo 3ajaum Ha NPaKTUKe B pamKax cuctembl APMUP (Bepcus
4.0) BNOMHE BbINONHMMO U MO3BOMSET PelnTb 3a4ady ONTUMMU3aLUN PaANaLIMOHHON 3a-
WKTbI NepcoHana Ha Kaxaom oTaenbHOM npeanpuatum fockopnopaumm «Pocatomy.

APMWP: Bepcna 5.0

Kak ywe 6bin10 oTmeyeHo, cuctema APMYIP cocTouT U3 BNOXEHHbIX BepCuid. ITo 03HavaerT,
4To Bepcua 5.0 ABnaeTca nnLb JONoAHeHnem K sepcun 4.0, sepcuna 4.0 COOTBETCTBEHHO
pornonHaer sepcuio 3.0 N T.4.

APMWP Bepcumn 5.0 obecneymBaeTt OLEHKY UHAMBUAYANbHbIX PAANALMOHHbBIX PUCKOB
He TOJIbKO B TEPMUHAX OTHOCUTENbHOMO (aTpMOYTUBHOMO) PUCKA, HO U B TepMMHax abco-
NIOTHOTO pucKa. [leiicTBuUTeNnbHO, € 1 ceHTAbpsa 2009 1. nocTaHoBNeHWem MaBHOro rocy-
AapCTBEHHOTO caHuTapHoro Bpava P® (N2 47 ot 7 nions 2009 r.), KOTopoe 3aperucTpupo-
BaHO MuHuctepctBom toctuummn PO (N2 14534 ot 14 aBrycta 2009 r.) BBeieHbl B 1eficTBUE
HoBble Hopmbl pagnauunoHHon 6esonacHoctn (HPB-99/2009). B n. 2.3 atoro JoKymeHTa
YKa3bIBAETCA, YTO «B YC/IOBUAX HOPMANbHOM 3KCNAyaTaL MM UCTOYHUKOB MOHU3UPYIOLLETO
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U3NyYyeHns npeaensl 103 06nyyeHUs B TeYeHMe roAa YCTaHaBAMBAOTCA UCXOAA U3 chemy-
fOLLMX 3HAYEHUI MHAMBUAYANbHOTO NOXMU3HEHHOTO pUCKa: ANs nepcoHana — 1,010, ans
HaceneHus — 5,00107°. YpoBeHb npeHebpeXMO Manoro pucka coctasiser 1076.»

Mo3tomy rnasHow 3agayeii cuctembl APMUP (Bepcus 5.0) sBAsAN0OCh 06ecnednTb TeXHO-
NOrn4yecKme BO3MOXHOCTU OLeHKN UHAMBUAYANbHOMO paanaLMoHHOIO pUCKa AN Kaxao-
ro pabotHuKa, coctosiuero Ha MK B lockoprnopauuu «Pocatom», Kak B TepMMHaX OTHOCK-
Te/IbHOTO, TaK U B TepMUHAX abCoMOTHOTO puCKa.

B HPB puck ana nepcoHana 107°. Y1o 310 03Havyaet? OueHKa puUCKa Ha 3TOM YpOoBHe
6bina npeanoxeHa MKP3. M3BecTHO, 4To CpeaHAs YacToTa HeCYaCTHbIX Cy4aeB 1 TpaBMa-
TU3Ma Ha «6e3onacHbiX» NMPOU3BOACTBAX CO CMEPTENbHbIM UCXOA0M COCTaBAAET NpUMep-
Ho 100 cnyyaeB B rog Ha 1 miH. YenoBek. [1o gaHHbIM MeXayHapoaHOW opraHm3aunm Tpy-
aa (MQT) B Poccum atoT nokasatens — 110 cnyyaes, B benopyccun — 112 cnyyaes, B Taa-
XUKUCTaHe — 186 cnydaeB. Takum 06pa3om, 3TU JaHHble AatoT PUCKOBbLIN KO3t dULMEHT
10, [Ans atomHon npomblwneHHoct MKP3 npeanoxun koadduumeHt 107, KOTOPbIA 1
BOLEN B AeiicTBytowme HopMbl pagnalMoHHoi 6e30nacHOCTU.

Mpu XpOHUYECKOM 06/1y4eHMI MOJHbIA M36bITOYHBIA aGCONIOTHBI PUCK PaKOBbIX 3a60-
nesaHun EAR HaxoauTca Kak cymma puckos EARgn no conmaHbim pakam u EAR| gy no
NenKo3am:

Tq

EAR(u,s) = f(EARso,_(t,u,D'(r),s) -&(7) + EARgy(7,u,D'(7),s)-L(7))dr

rlle U — BO3PAcT, Ha KOTOPbIN PAacCYUTLIBAETCA PUCK, S — NOJ, TO — BPemsa Hadana 06-
Ny4eHus, T1 — Bpemsa OKOHYaHus obnydeHus, D’(t) — uameHeHue MOLLHOCTb 03bl BO Bpe-
MeHu, £(1) — dhyHKLUSA, onucbiBatoLLan BbIGOP NaTeHTHOro Nepuoaa ANs CONUAHbBIX PAKOoB,
{(7) — byHKUWMSA, onuMcbiBalOLLAsA BbIOGOP NATEHTHOrO NEPUOAA ANS NEKO30B.

pynna noBbIlEeHHOTo pUcKa GOPMUPYETCS U3 NepcoHana, coctosulero Ha UK v nme-
towero BennynHy EAR=10".

Takas pabota, B 4aCTHOCTW, BbiNonHeHa ansa nepcoHana M0 «Mask». Pacyer uHaneu-
JyanbHbIX PUCKOB NpousBedeH Ansa 9863 4venoBeK, COCTOAWMX B HACToALLee Bpems Ha
WOK. YctaHoBNEeHO, YTO NOBbILIEHHbIR abcontoTHbl Uck (EAR=107) umetot 315 Yyenosex,
yTo cocTaBnser 3,2% OT BCero nepcoHana. BamHo oTMETUTb, YTO CpefHUI cTaw paboTbl ¢
MCTOYHMKAMMN NOHU3NPYIOLLEero n3nyvyerHuns ana 3tux 315 yenosek cocraBnsaet 42 roga. 31a
rpynna AencremMteNbHO OTHOCUTCA K BeTepaHam 0Tpac/iu, KoTopble Hadanu cBoto paboTy Ha
MO «Masik» B 50-60 rogax npoLnoro Beka.
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ATpPUOYTUBHBINA PUCK, %

60
50
40
30
20
10

0
0.00001

9863 paborHuka ®ryr no "Mask"

0.0001 0.001 0.01 0.1
ABCOMNIOTHBLIA pUCK

Bnepable 6biav NonyyYeHbl 04eHb BayHble pesyibTathl. B yacTHOCTH, U3 315 YenoBek,
npesblcuBLIMX puck 107 roa (HPB-99/2009), Tonbko 52 yenoBeKa 0AHOBPEMEHHO 1Me-
toT aTPMOYTUBHbIA PUCK MO CONMUAHBIM pakam bonee 20%. A UMEHHO 3Ta Beln4YMHA aTpu-
OYTMBHOTO PUCKA, KaK OblN0 OTMEYEHO Bbllle, BAAETCA KpuTepuem GOpMUPOBaHMA rpynn
MOBbILIEHHOTO MOTEHLMaNbHOro pUCKa C y4eTOM MeXAyHapOoaHbIX CTaHAaPTOB.
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NHAOMBUAYAJIbHbLIE PAANOTOMMYECKUE PUCKU
MEPCOHAJIA TOCKOPITOPALIMI « POCATOM»

B cooTBetctBMM C pgelicTByOWMMYK cTaHgapTamm MATATD paboToaatens AomkeH obecne-
YMTb BO3MOXHOCTb MOAYYEHMA MHDOPMAL MM O PAANONOTMYECKNX PUCKAX ANA BCEro nep-
COHana v B ciiydae HoOpManbHO 3KCNNyaTaLum, U B ciydae NnoteHLUanbHoro obnyyeHns.

1.27. HaHumaTenu B coTpyaAHU4YECTBE C

Safety 3aperncTPUpPOBaHHbIMM NMLAMM U

SElIeS

nuueH3naTamu:
a) npegocTaBnAT BCeM paboTHUKaM
adekgamHy o UH¢hopMayur o puckax ons

300poebs, cesizaHHbLIX C UX

npogheccuoHanbHbIM obn y4HeHueM, Kak

HOpManbHbIM, TaK U NOTEHUWANbHbLIM...

crp. 47

(g)) NTEANATIONAL ATOMIC ENERGY AGENCY, VIENMA. 1998

B HacToswee Bpems TexHonorna APMUP peann3oBaHa Ha Befylwmnx npegnpuatusax foc-
Kopnopauun «Pocatomy». MonyyeHa oLeHKa MHAMBUAYANbHBIX PAAMON0rMyecKux puCcKoB
ans 52438 yenosek, coctoaumnx Ha MAK (310 72% OT YMCNEHHOCTM BCEX ML, COCTOALLNX
Ha NAK).
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XAPAKTEPUCTUKU NEPCOHAIJIA POCATOMA,
COCTOALLEINO HA UK (52 438 COTPYHUKOB

9000 .  BO3PACTHOE pacrpeaeneHue

pEeAHUIi BO3pacT
- 42 ropa

20 20- 25- 30- 35- 40- 45- 50- 55- 60- 65- 70-
Bospacr, ner

PacnpeaeneH1e no HaKoNAeHHOH Ao3e

CpeaHAs HaKonAeHHas
Aoza - 56 m3B

50 50 100- 150- 200- 250 300- 350- 400- 450- 500
No3a, u3e

[pogeccroHanbHbie paanaLmMoHHbIE PUCKM NepcoHasia NpeanpusaTum fockopnopaumm «Pocatomy,
BK/ItOYEHHOro B cuctemy APMUP

Yucno nuu, umerowmnx
Yucno nuu, M
. pagvauMOHHbIA PUCK
HaumeHoBaHue npeanpuaTui BKIMIOYEHHbIX =y 3 3
107 -10 Bonee 10
B APMUP . .
«donmycmumblii» «M08bIWEHHBIUY
Pryn «Mno «Masik» 9900 1795 372
OAO «Ypanbckuii 3neKTpOXMMUYECKNIA KOMOUHATY 768 6 0
OAOQ «[M0O «dnekTpoxummnyecknii 3aBog» 1871 0 0
Pryn «FopHo-xMmMuyeckuii KombruHaT» 1911 424 63
OAO «AHrapckuin aneKkTponn3Hbll XMMUYECKUIA KOMBUHAT» 2347 62 4
OAQ «CunBMpCKUn XMMUYECKNIA KOMBUHAT» 2048 455 90
$ryn «rHU-HUNAP» 2534 435 9
$ryn «rHU-»3n» 1125 382 72
OAOQO «MalunHocTpouTEnbHbIN 3aBOA» 2538 182* 0~
OAOQ «Yeneukuin MexaHNYeCKUn 3aBoa» 1393 456 39
10 ASC OAQ «KoHuUepH «dHeproaTom» 26003 3514 106
BCEIo 52438 7711 755

* ins OAO «MalunHOCTpOUTESbHbIV 3aBOA» NPUBEAEHBI NPeABapUTENbHbIE pe3ynbTaTbl.

B pesynbrare npoBefeHHbIX PacyeToB YCTaHOBNEHO:

— MOBbILWEHHbIA puck (bonee yem 107) MMelOT B HacTosiLLee Bpema 755 YENOBEK, YTO
coctaBnset 1,4% OT BCero nepcoHana;

— npuemnembiin puck (107 - 107 — 7711 denosek (14,8% oT BCero nepcoHana);

— npeHebpexnmo manbiit puck (meHee 107) — 43972 yenoseka (83,8% ot Bcero nep-
coHana).
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PacnpeneneHne nepcoHana fockopropaumm «Pocatom» Mo pagnaLMoHHOMY PUCKY U CTaXy

CnepyeTt OTMETUTb, YTO B Fpymne NoBbILEHHOTO pucKa (755 YenoBeK) CpeaHss HaKon-
NleHHas 4o3a cocTaBniseT 563 M3B, CpeaHUit BO3pacT — 64 rofa U CpeaHuii ctax paboTbl ¢
NCTOYHMKaMMN MOHU3MPYIOLLEro n3nydyeHna — 42 roga. B aty rpynny BxoaAT, B TOM Yucne pa-
GOTHUKM, NPUHUMABLLWE y4acTUe B CTAaHOBNEHWW aTOMHOI OTPAC/W, MONOBMHA FPYNMbl NO-
BblLUEHHOTO pucKa — 310 nepcoHan OV «M0 «Mask» (372 n3 755 4enoBek).

Heob6x0AMMO NofYepKHYTb, YTO K rpymnne NOBbILEHHOrO pUCKa OTHECEHbl paboTHUKM,
nmelolme puck bonblie 107, 3T pUCKK 0BYCNOBEHbI 4030i 06MyYEHUsA, HAKONIEHHOI
3a Becb NpowWbii nepuog npotdeccMoHanbHoW AeATeNbHOCTM, MPM 3TOM OCHOBHAA 4acTb
[03bl 06/Iy4eHNs NONYYEHA MU B HaYaNbHbIA HeGe30MacHbIN Nepro co3faHnsa aToMHONM
oTpacau, Korga cuctemMa paguaumoHHOro KOHTPONA elle TONbKO 3apoxaanack. imeowm-
ecs y 3TUX e paboTHMKOB panaLMoHHbIe PUCKK, MOJyYeHHbIe 3a CYeT 03 06NyYeHus 3a
nocnefHne rofibl, OTHOCATCA K NPEeHeOPEXMMO ManbiM pUCKaM.

OCHOBHble 3TanHble pe3ynbrathl paboTbl Mo BHeApeHuto cuctembl APMUP 6binn ony6-
JINKOBaHbl B BefylMX OTEYECTBEHHbIX U MEXAYHAPOLHbIX Hay4YHO-MPAKTUYECKMUX KYPHa-
Nax 1 npeAcTaBieHbl 06LecTBeHHbIM opraHu3auuam [1-9].
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NMPOBINEMA WHOOPMUPOBAHWA OBLLECTBEHHOCTW
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3ALLATBI
5 NEPCOHANA
i : POCATOMA
BIOJAETEHR
Hauwonassnoro parmaumnonno.
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B 3aknoueHune cnegyet otmeTuTb, YTo fockopnopaumsa «Pocatom» fBnsetca B HacTo-
Allee BpemMA eVHCTBEHHOW B MUPe KPYNHOW aTOMHOW KOMMaHWewn, KoTopasa B COOTBET-
CTBUU ¢ peKkomeHaaumamu MATATD obecrneynna oLeHKY pafMoNorMyeckoro pucka s
72% nepcoHana, cocroauero Ha UK.

PaboTta 6bina aKTUBHO noajepaHa pykoBoacTBoM [ockopnopauuu «Pocatom»
(E.B.EBcTpatoB), [lenaptameHTOM ALEpPHON 1 paavaLuoHHON 6e30macHoOCTU, opraHu3a-
UMW NULEH3UOHHON W pa3pewnTeNbHON AeAaTenbHOCTU [ockopnopauum «Pocatom»
(A.M.Aranos, A.MN.MaHbuUnoB) 1 ciyxbamm paguaLnoHHon 6e30nacHoCTV BeayLuX npea-
npusaTtuii otpacam (MO «Mask», E.K.Bacunenko; OAO «4M3», E.[.MNannyeB; OAO «AIXK»,
A.A.Ko3nos; ®IYM «'XK», B.A.PycaHoB; OAO «Y3XK», C.A.TnasyHoB; ®IYI «THL-®3IN»,
B./.Baiizep).

ARMIR

individual
radiological risks 3 ]
of occupational exposure



JINMTEPATYPA

1. MUsanos B.K., Ub16 A.@., lMangpunos A.N., Azanos A.M. OnTummusaumus paauaim-
OHHOW 3aLWmnTbl: «fo30Baa marpuuax». M.: Meanumnna, 2006. 304 c.

2. IvanovV.K., Tsyb A.F.,, Agapov A.M., Panfilov A.P., Kaidalov O.V., Gorski A.l., Mak-
sioutov M.A., Suspitsin Y.V., Vaizer V.I. Concept of optimization of the radiation protection
system in the nuclear sector: management of individual cancer risks and providing tar-
geted health care //Journal of Radiation Protection. 2006. V. 26. P. 361-374.

3. MUsaHnos B.K., Up16 A.®., lMangpunos A.I1., Azanos A.M., Kaiidanos O.B., Kopeno
AM., Makcromos M.A., YekuHr C.10., Kaweesa I1.B., CaeHko A.C. OueHKa nHavMBuayanb-
HOro paanauMoHHOro pucKa Npu npodeccuoHanbHOM XpoHUYeckom obnyyeHun //Pagu-
auma n puck. 2008.T. 17, N2 3. C. 16-28.

4. WUsaHnos B.K., Mandunos A.I1., Bacunenko E.K., Inazynos C.A., Ko3nos A.A., Py-
canos B.A. APMUP: Bepcus 2.0 //AHPU. 2007. N2 2(49). C. 41-44.

5. UsaHos B.K., Mangunos A.Il., Bacunerko E.K., Ko3nos A.A., Pycanos B.A., lla-
nuyes E.[l. APMUP: Bepcus 3.0 //AHPW. 2009. N2 2. C. 49-51.

6. Ivanov V.K., Tsyb A.F., Panfilov A.P, Agapov A.M., Kaidalov O.V., Korelo A.M.,
Maksioutov M.A., Chekin S.Y., Kashcheyeva PV. Estimation of individualized radiation
risk from chronic occupational exposure in Russia //Health Physics. 2009. V. 97, N 2. P.
107-114.

7. MUsanos B.K., A2zanos A.M. OnTvMmn3aLmns CUCTEMbI paaNaLMOHHOW 3aLUTbl Nep-
CoHana atoMHow otpacnu Poccun //BronneteHb no atoMHoi aHeprum. 2008. N2 5-6. C. 76-
79.

8. Otyer no 6GesonacHocTu. focynapcTBeHHas Kopnopauus No aToMHON 3Hepruu
«Pocatom». M.: 13a-80 «KomTexnpuHT», 2008. 56 c.

9. Otyer no 6esonacHocTu. focyaapcTBEHHas Kopnopauus No aTOMHON 3Hepruun
«Pocatom». M.: N3a-B0 «KomTtexnpuHt», 2009. 65 c.

APMUP

MHAMBMAYaNIbHbIE
paanonornyeckme prckmn
HpO(T)PCCMOHﬂ/T‘bHOFO

0b1yHeHs



INTRODUCTION

everyday level people are nowadays prepared to accept certain risk lev-

els, realizing that otherwise one would not be able to use major bene-

fits of the technical progress. However, the upper limit of permissible

risk continues to be an issue. Its estimation is extremely challenging
and depends on numerous factors: social, economic, environmental, demographic etc.
The basics of the state policy on ensuring nuclear and radiological safety include, as one
of the goals, implementation of the concept of socially acceptable risk. In this context,
the State Corporation “Rosatom” several years ago strongly supported the initiative of
the Russian Scientific Commission on Radiation Protection under the Russian Academy
of Medical Sciences towards accelerated development and deployment of a new techno-
logical platform to ensure nuclear and radiological safety of nuclear workers monitored
for radiation exposure through the use of personal dosimeters (ARMIR) based on the
international standards on estimating individual radiation risk (“dose matrix”). By now a
lot of the planned activities have been completed, enabling estimation of the current
risks in 72% of the monitored personnel (52438 persons), of which only 1.4% (755 per-
sons) were found to have an increased risk. Such large-scale efforts were undertaken for
the first time in the world and are aimed to achieve the challenging goal of the optimiza-
tion of radiological protection of the State Corporation “Rosatom” personnel at the fed-
eral and site level.

ociety without risks is utopian”, says Publication 60 of the International
<< Commission on Radiological Protection. And this is really so. Even at

Director General First Deputy of Chairman
the State Atomic Energy of the Russian Scientific Commission
Corporation “Rosatom” on Radiation Protection,
Corresponding Member of RAMS
f,-—_—_::?’—'—’“;/
i /
_‘\___\\H
S\V. Kirienko h V.K. Ivanov
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CONCEPT OF SOCIALLY ACCEPTABLE RISK -
PRINCIPLE OF THE STATE POLICY ON ENSURING NUCLEAR
AND RADIOLOGICAL SAFETY

When opening the meeting of the State Council on the issues of development of interna-
tional cooperation in the field of nuclear and radiological safety, V.V.Putin stressed: “In
these days, new sources of power are being sought and used more widely in the world.
Particular attention is being paid to nuclear energy. Russia should also strengthen its
positions in this key field ... and stringent safety requirements throughout the production
process are definitely a priority. These requirements should be in keeping with the rigor-
ous international standards”.

In fact, the Federal law of 21.11.1995 No 170-FZ “On the use of atomic energy” (Arti-
cle 53) states “Damage caused to the life and health of citizens is compensable”. A dif-
ficult question then arises: how to evaluate objectively the radiation-induced damage.
According to the linear non-threshold “dose-response” model currently adopted by the
international community, even low radiation doses can lead the radiological effects (can-
cers) with a non-zero likelihood. Hence radiological effects have to be estimated in terms
of risk.

By the current international standards the risk at radiation dose 1 Svis 59102 Hence,
the risk at 1 mSvis 50107, Since this risk is 100 times lower the risk of the spontaneous
cancer incidence (without radiation exposure), apparently, it can be considered as
acceptable.

The proposed risk approach has been articulated in the Basics of the state policy on
ensuring nuclear and radiological safety in the Russian Federation for the period to 2010
and beyond approved by the President of the Russian Federation.
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APPROVED
by the President of the Russian Federation
V.Putin

December 4, 2003.
BASICS

of the State Policy on Ensuring Nuclear
and Radiological Safety in the Russian Federation
for the period to 2010 and for future period

Ill. Purpose and priority directions of the State Policy on ensuring nuclear
and radiological safety

...necessary to increase focus and ensure resources on the following priority areas of
activity:

.-.}adiafiorhepidemiologicaf study of health status of the population exposedo
radiation.

IV. Basic principles of the State Policy on ensuring nuclear and radiological
safety

- realization of the concept of socially acceptable risk aimed ateducing nuclear and
radiological risks.

Thus, the implementation of the concept of socially acceptable risk has been enunci-
ated as one of the key principles of the state policy in nuclear and radiological safety. In
this regard, emphasis is also placed on the importance of radiation-epidemiological
approaches for assessing objectively the health status of persons exposed to radiation.

HIROSHIMA-NAGASAKI AND CHERNOBYL AS A SOURCE
OF KNOWLEDGE ABOUT RADIOLOGICAL RISKS

Following the 1945 nuclear bombing of Hiroshima and Nagasaki the Registry of exposed
persons (hibakusha) was established with a view of many-years epidemiological studies
of their health (86.5 thousand people). Thus far, the Japanese Registry data remain to be
the main source of information about long-term radiological effects of human exposure
which is used widely in international publications and recommendations (ICRP,
UNSCEAR, IAEA).
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RISK OF CANCER AT LOW DOSES
(Preston, 2001)

Relative Risk

As a result of long-term and large-scale epidemiological studies in Japan 7% of the
detected deaths from solid cancers were found to be related to radiation and 51% of the
detected deaths from leukemia were radiation induced too. In addition, it has been
shown that the “dose-response” relationship (the response is the increased cancer mor-
tality and cancer incidence) is best described by the linear non-threshold model. At the
same time, in the dose interval 0-100 mSv the uncertainly in the derived risk coefficients
is very high (D.Preston et al., 2001).

CANCER MORTALITY IN HIROSHIMA-NAGASAKI

Follow-up periodi41950-1990

Number slibus of % of deaths due
radiation-induced ST
of deaths to radiation factor
deaths
Solid cancers 4 687 -
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One of the key conclusions from the Hiroshima-Nagasaki studies is that in addition of
radiation dose (on the average 220 mSv) radiological risk is strongly dependent on indi-
vidual characteristics, first of all, gender and age. As an example, the radiological risk to
develop leukemia at dose 1 Gy may differ by 3-4 fold for 20 year-old people and those
above 30.Dependence of radiation risk at dose 1 Gy on age at exposure and time since
exposure (Richardson et al., 2009)

Age at exposure, years
80 7

70 4
60 4
50 4
40 4

30 4

Radiological risk

20 4

10

Time since exposure, years

Dependence of radiation risk at dose 1 Gy on age at exposure and time since exposure
(Richardson et al., 2009)

This conclusion is of paramount importance for the present-day activities of opti-
mization of radiological protection of personnel and members of the public. In fact, the
long-term effects were earlier estimated only by the collective dose with the risk coeffi-
cient 5710-2 Sv-1. Let us take up an example. Suppose, 100 million people were exposed
to radiation at dose 1 mSwv. In this case, by earlier recommendations, the number of radi-
ation induced deaths from cancer should be 5?10-2 ? 105 = 5000 (five thousand peo-
ple). Is there any evidence to this in reality? The large-scale epidemiological studies clear-
ly show that there is no proof of an increase in the cancer incidence rate at low radiation
doses. In this respect let us now turn to the data of the National Radiation and Epidemi-
ological Registry established after the Chernobyl accident by the Decree of the RF Govern-
ment based on the Medical Radiological Research Center of RAMS (Obninsk).
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INFRASTRUCTURE AND SCOPE OF THE NATIONAL
REGISTRY

22 REGIONAL CENTERS
4000 HOSPITALS AND CLINICS
749 117 REGISTERED PERSONS
15000000 DIAGNOSES

Viadivostok

The National Registry is currently one of the largest databases in the world contain-
ing data about the health status of citizens exposed to radiation at low doses (up to 0.2
mSv). Even for the territory of the Bryansk region where according to data of the UNSCEAR
the collective dose exceeds 10 thousand man-Sv the National Registry has not shown an

increase in cancer incidence rate (except thyroid cancer), as compared to the population
of Russia in general.

RELATIVE RISK OF SOLID CANCERS IN THE BRYANSK
REGION AFTER THE CHERNOBYL ACCIDENT

s

1.2 Control — Russia in general
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Relative risk
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The National Registry did reveal radiation risks of significance for the 1986-1987
Chernobyl emergency workers. It should be keptin mind, however, that the average exter-
nal radiation dose for them was 125 mGy.

FRACTION OF RADIATION-RELATED DISEASES
AMONG ALL CANCER DISEASES

Hibakusha — A-bomb survivors of Hiroshima and Nagasaki- 9%
Chernobyl accident emergency workers“liquidators” — 3%
Population of the Bryansk oblast— 0.5%

rliroshima Chernobyl

“Hibakusha”
population

O - “non-radiation” cancer 4* - radiation cancer

These data of the post-Chernobyl epidemiological studies of the National Registry
became part of the final report on the radiological consequences of the Chernobyl acci-
dent published by the United Nations Scientific Committee on the Effects of Atomic Radi-
ation.
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INTERNATIONAL STANDARDS OF RADIOLOGICAL PROTECTION:
ESTIMATES OF INDIVIDUAL RISKS

The basic international standards in the field of radiological protection are based on the
ALARA principle prescribing that the exposure should be as low as reasonably achiev-
able. Since the linear non-threshold “dose-response” model is used at the international
level, a decrease in radiation dose is still advisable. On the other hand, it is also obvious
that in this case the protection costs go up and at some point may become unacceptably
high. Therefore, an optimum solution is to be sought.

OPTIMIZATION OF RADIOLOGICAL PROTECTION:
ANALYSIS OF COSTS AND RESULTS

Damage
incurred

Protection
cost

Exposure

The technology for addressing the radiological protection optimization can be differ-
ent. Sometimes averaged (nominal) parameters are used (like hospital averaged tem-
perature), or else the risk of radiological events is estimated using individual character-
istics. Let us review the major conclusions and recommendations of the United Nations
Scientific Committee on the Effects of Atomic Radiation (UNSCEAR), ICRP and IAEA regard-
ing evaluation of individual radiological risks.
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Functional context

General Scientific Public
Assembly community

effects
risks

e

UNSCEAR
Scientific basis recommendations ILO convention 115:

\

scientific levels
ki literature trends

UN Member States, Codex Alimentarius Commission
organizations & NGOs < (food contamination guides)

UN transport regulations for
radioactive material

The UNSCEAR has recently published three core models for estimating radiological
risk at individual level (1994, 2000 and 2006). These models, in particular, define more
accurately the radiological risk per unit dose for different age groups at time of exposure.
Account is also taken of biological effectiveness of acute and chronic exposure. These
models are underpinning the ICRP recommendations.

19
184

16
15
14 4

Radiological risk

134

124

model 1994

i Bl | — — model 2000

15 20 25 30 35 40 45 50 55 60
Age at exposure, years

Dependence of radiological risk in the UNSCEAR models on age at exposure
(dose 1Sy, lung cancer, males)

In the latest three years the ICRP has issued a number of recommendations of primary
importance. We refer to two key documents.

The new recommendations of the ICRP (Publication 103), with allowance for the lat-
est epidemiological data, pinpoint that a variety of aspects should be considered in inter-
pretation of the collection dose, including age characteristics and dose distribution in
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ICRP Publication 103:
The 2007 Recommendations

«In the calculation and interpretation of collective
effective dose, the following aspects should be
considered and critically reviewed in order to avoid a
misuse of collective effective dose:

Number of exposed individuals;

Age and sex of exposed persons;

Range of individual doses ;

Dose distribution in time; and ;

Geographical distribution of exposed individuals »

p. 314, par. B 240

ICRP Publication 101:
The Optimisation of Radiological Protection

«..a collective dose of one man sievert resulting
from ten individual doses of 100 mSv and the
same collective dose resulting from 1000 doses
of 1 mSv will not be assessed in the same way...»

p. 97, par. A 11

10 * 100 m3e # 1000 * 1 M3e

ICRP Publication 101:
The Optimisation of Radiological Protection

«Each group of population affected by a source can
be described by different attributes, such as age,
gender, and habits, as well as by various
exposure parameters,...

.. the total collective effective dose ... is nota
useful tool for decision aiding...

The result ... may be presented in a
multidimensional collective dose matrix.»
Crp. 73, nap. (n), (p)
Crtp. 74, nap. (q)
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time. It stands to reason that objective
assessment of radiological consequences
based on the collective dose is not possi-
ble without due regard to these aspects.

Earlier the ICRP Publication 101
focused on the optimization of radiologi-
cal protection was issued. This publication
provides stringent restrictions on the use
of the collective dose and introduces the
concept of the “multidimensional collec-
tive dose matrix”.

Of major importance and timeliness
was also the IAEA Tecdoc No 870. It pro-
vides specific algorithms for evaluating
individual radiological risks based on the
UNSCEAR final reports and ICRP recom-
mendations.

Thus, as to the current international
standards of radiological protection of per-
sonnel and members of the public, a pro-
nounced trend for individualizing the radi-
ological risk evaluation, using as much
available information as possible, is
observed.



SOCIAL PROTECTION OF NUCLEAR WORKERS -
EXPERIENCE OF LEAD COUNTRIES

The International Labor Organization Convention No 121 “Employment Injury Benefits Con-
vention” provides that workers who develop cancer as a result of occupational exposure
are eligible for compensation. Cancer is a common disease. In developed countries more
than one third of the population develop cancer during lifetime, and of those one fifth to
one fourth die of malignant diseases. Consequently, the majority of nuclear workers occu-
pationally exposed to radiation will have cancer for reasons unrelated to their work.

As of today, it is not feasible to differentiate radiation-induced cancers from cancers
arising for other reasons. For making the compensation payment scheme objective and
transparent, the ”assigned share” methodology was developed. For each worker (former
worker) a quantity equal to the ratio of the excess relative risk to the relative risk is esti-
mated based on the radiation doses incurred and other individual characteristics. The
higher this value (“assigned share”), the higher the probability that a cancer is caused by
occupational exposure.

The mathematical models for developing cancers used for estimating the “assigned
share” include a number of parameters involving uncertainties. For example, risk coeffi-
cients are characterized by the uncertainties associated with statistical procedures used
to derive them etc. Consideration of uncertainties in the “assigned share” estimation is
a part of the compensation schemes effective in the USA and UK.

The Compensation Scheme for Radiation Linked Diseases in UK was enforced in
November 1982 initially as an agreement between the trade unions and employers (Bri-
tish Nuclear Fuels). A total of 5.3 million pounds sterling worth of compensation awards
were paid. The awards were based on the system of proportional recovery: if the
“assigned share” estimate is

50% or more — full payment of compensation for a worker who developed cancer,

40% - 49.9% — three fourth of the full amount,

30% - 39.9% — half of the full amount,

20% - 29.9% — one-fourth of the full amount,

less than 20% — cases determined as not qualifying for payment.

The amount of the full payment was contingent on the severity of disease. The system
of proportional recovery made it possible to allow for uncertainties involved in the pro-
cedure of “assigned share” calculation. Among the workers awarded compensations, two
thirds had the “assigned share” less than 50% and they would not have been compen-
sated if their cases had been pursued in law courts. A more detailed information about
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the Compensation Scheme for Radiation Linked Diseases can be found at

http:

www.csrld.org.uk.

s The Compensation Scheme for
-=.” Radiation Linked Diseases

CHOOSE A MENU

[#] Scheme History

[#] Scheme Employers and
Trades' Unions

[Z] Making & Claim

[¥] Case Processing

[z] QA

[¥] Annual Staternent
[z] Contact the Scheme

[#] Published Papers

[=] Freedom of
Information Act

[#] useful Links

Welcome

This is the website of the UK nuclear industry's Compensation Scheme for Radiation-Linked Diseases. This site
has been created in order to provide potential claimants with the infermation they will need in order to make a
claim and to provide them (and other interested persons) with information on what the Scheme is, why it was
conceived and how it operates. There are also links to employers' and unions' websites, if you wish to know
more about the Scheme participants, and links to sites offering information on the risks associated with

radiation exposure.

The Scheme is a joint initiative between the nuclear industry's employers and their trades' unions and it
enjoys the ongoing support of all parties as it provides a means of resolving claims without the need for court
action (which is lengthy, stressful for all concerned and very expensive), which is more generous in it's
assessment of cases than a court would probably be and awards compensation payments at lower levels of

causation than would a court.

If you would like to make a claim under the Scheme, please go to the "Making a Claim" section of this site.

The site provides information on the following subjects

Scheme History - why the Scheme was conceived and how it has developed
Scheme Employers and Trades' Unions - outbound links to their websites.
Making A Claim - Information on eligibility and how to make a claim.

Case Processing - Information on how cases are processed and the target
timescales for each stage.

Q&A - Some frequently asked questions with answers.

Annual Statement - The Scheme's Annual Statement.

Contact the Scheme - Details of how to contact the Compensation Scheme.
Published Papers - Papers on the Scheme which have been published in scientific
journals.

JFreedum of Information Act - Details about the scheme, its activities and the
way it operates as required by the Act.

» Useful Links - information on radiation exposure and associated risks

¥y¥yv vy

¥y¥v vy

¥

We hope you find our site informative and easy to use. If you have any gquestions which remain unanswered or

any comments on how you found our site (good or bad) please let us know by completing the
enquiry/feedback form.

Home | Scheme History | Scheme Employers and Trades' Unions | Making A Claim | Case Processing
QB&A | Annual Statement | Contact the Scheme | Published Papers | Freedom of Information Act | Useful Links

In the USA, the Energy Employees Occupational lllness Compensation Program Act
has been put into effect since October 2000. The legislation provides that recovery of the
claimed compensation should be “based on the dose incurred by the worker ... and the
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upper 99% confidence interval of the probability of causation”. Thereby account is taken
of the uncertainties arising in calculation of the probability of causation (in the latest
terms “assigned share”) including the uncertainty in estimating doses incurred by the
worker. A special consortium was established to deal with the uncertainties in radiation
doses incurred by the workforce at different facilities during their operations. The work
being very time consuming, less than 10% of 21 thousand of the submitted claims have
been taken up. Each second of the compensation claims has been satisfied and a total
65 million dollars worth of awards were paid. The description of the Energy Employees
Occupational lllness Compensation Program Act and guidelines related to its implemen-
tation can be found at www.cdc.gov/niosh/ocas.

ARMIR - SYSTEM FOR EVALUATING INDIVIDUAL RADIOLOGICAL
RISKS FROM OCCUPATIONAL EXPOSURE

At the top state level it has been emphasized many times that successful development of
nuclear power in our country should be supported by compliance with the exacting
requirements on nuclear and radiological safety which, in turn, should be in keeping with
the most rigorous international standards. The basics of the state policy on ensuring
nuclear and radiological safety of the Russian Federation also stresses the need to imple-
ment the concept of socially acceptable risk.

The State Corporation “Rosatom” together with the National Radiation and Epidemio-
logical Registry and the Russian Scientific Commission on Radiation Protection under
RAMS has developed the system ARMIR which implements the models for occupational
radiation risk evaluation recommended by the authoritative international organizations:
the United Nations Scientific Committee on the Effects of Atomic Radiation, IAEA and
International Commission on Radiological Protection.
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Individual Radiological Risks from
Occupational Exposure

State Atomic Energy Corporation
‘Rosatom”

UNSCEAR Report, 2006

A

® R
IAEA Basic Safety Standards i
=" on Radiation Protection M
| 0 N\
= ? NRER
ICRP Recommendations 2007 - ISRER I

National Radiation and Epidemiological R
Registry

The computerized system ARMIR is designed to address two practical tasks:
optimization of exposure of the State Corporation “Rosatom” workforce monitored
through the use of personal dosimeters, taking into account the current international

standards on radiation risk evaluation;

using results to be obtained with this technology for the system of voluntary medical

"'Vﬂ' e RADATIONSAPETY SERVICE
Automated
workplace

for estimating
individual risks

- ARMIR -
version 5.0

Method for forming risk groups
@ Socially acceptable threshold

Data input (editing) " Allowance for uncertainty

Viewing d [ Risk calculation and prediction

Viewing reports
End of work

Risk management |

Incidence prediction |
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insurance to provide targeted diagnostic
and clinical support to those assigned to
the increased risk group.



The automated workplace for estimating individual risk (ARMIR) can be used to
address, on interactive basis, both analytical and prognostic tasks and comprises five
embedded versions.

We outline here the key tasks performed by the system ARMIR from version 1.0 to the
final version 5.0.

ARMIR: version 1.0

The value of the attributive risk (AR) is known to be determined by the following equation:
AR=((0-E)/0)*100%,

where O is the observed number of cases in the exposed cohort, E is the expected
number of cancer cases in this cohort, given no radiation exposure.

For example, if 100 cases are observed in the cohort, while the expected number is
50, then AR=50%. As mentioned above, the AR value is a function of various individual
characteristics: gender, age at exposure, attained age, total and annual dose etc.

ARMIR (version 1.0) performs evaluation of the individual risk using the current
UNSCEAR models. For calculating the individual risk for the entire personnel covered by
individual dosimetry monitoring two groups are formed: group of potential risk (GPR) in
which the attributive risk is equal and higher than 10% for solid cancers and equal and
higher than 50% for leukemias and group of increased potential risk (GIPR) in which
AR=20% for solid cancers and AR=75% for leukemias. The analysis results show that
not more than 1.5% of the workers with dosimetry records falls in the group of increased
risk. Their average length of employment is 45 years and the cumulative radiation dose
is more than 600 mSv. It is understandable that these workers were those who were
engaged in the process of building the nuclear industry in our country.
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Distribution of personnel by the cumulative radiation dose
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ARMIR: version 2.0

At the present time, there are basically two approaches to evaluating the individual radi-
ation risk. The first was pursued by the nuclear industry of the UKand implemented in the
ARMIR programs, version 1.0. It is based on point estimation of the attributive risk. The
US approach is more sophisticated, as not only a point value of the attributive risk is esti-
mated but also the value of its 99% confidence interval. If the upper limit of the confi-
dence interval exceeds a certain threshold value of the attributive risk (for example,
50%), a cancer case is considered to be radiation-induced. The confidence interval value
is calculated with allowance for uncertainty in dosimetry and other individual data. It
should be mentioned that the technology for evaluating individual radiation risk in terms
of attributive risk was put in force as a separate legislation by the US Congress in 2000
(Act of 2000, 42USC7384).

Formation of radiation risk groups in the system ARMIR:
version 1.0 and version 2.0

701 99% confidence
60 interval
R . /
I CT T\ T T T
.
= A
2 30+
=
< 20
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1 2 3 4
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Let us now consider four options. We assume that the attributive risk threshold is
50%. If the individual attributive risk value exceeds this threshold (option 1), the worker
is included in the risk group. If the individual attributive risk value is less than 50%, the
worker is not included in the group (option 2). Options 3 and 4 are representative of the
US approach. In both cases, the attributive risk value is a point, for example, below the
threshold. Calculation of the 99% confidence interval of the attributive risk, however,
indicates that the upper confidence interval limit of the attributive risk for option 3
exceeds the threshold level of 50% and therefore the worker is assigned to the group of
potential risk.

By way of example, let us consider the results of formation groups of increased risk
(GIR) for leukemias among the male workforce with dosimetry records. The radiation risk
of leukemias is known to be 4-5 times higher that of other malignant diseases (solid can-
cers) per unit dose. At the same time, it is common knowledge that the spontaneous inci-
dence of leukemias (not linked to radiation exposure) is 20-30 times lower than for solid
cancers, i.e. leukemia is uncommon disease. That is why, the threshold value in the
ARMIR system is taken to be 50% for leukemia.

In the ARMIR (version 1.0) the group of potential risk (leukemias) is designated as GPR
1, while GPR 2 is the group of potential risk with allowance for uncertainty in the ARMIR
(version 2.0). The attributive risk threshold in this case is 50%. As might be expected,
GPR2 exceeds GPR1 in its size. GPR2 (US standard) includes all persons from GPR1 (UK
standard) plus new workers, for whom in spite of the point estimate of the attributive risk
being lower than 50%, the 99% confidence interval is more than 50%. It may be worth
noting that GPR2 (US standard) does not include workers whose point estimate of the
attributive risk is less than 40%.
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Formation of groups of potential risk using system ARMIR

radiological risks

of occupational exposure
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ARMIR: version 3.0

As mentioned above, the ARMIR versions 1.0 and 2.0 are based computer technologies
for setting up groups of potential risk in keeping with the present-day international stan-
dards.

After setting up GPRs, the number of possible radiological effects (cancers) among the
entire workforce and in the formed group of potential risk is to be calculated. It stands to
reason that if the predicted incidence rate in GPR exceeds significantly that for the entire
workforce, the technology of GPR formation can be considered to be adequate.

Let us take a specific example for the Zheleznogorsk Mining Chemical Plant (ZMCP)
personnel monitored for radiation exposure through the use of personal dosimeters. A
total of 1875 persons from the ZMCP have been entered into the ARMIR. Previously
(ARMIR, versions 1.0 and 2.0), the group of potential risk was formed. By the social
acceptability criterion (ARMIR, version 1.0, AR is more than 10% for solid cancers and
more than 50% for leukemias) this group contains 174 persons, i.e. 9.3% of the entire
workforce. One of the main goals of ARMIR (version 3.0) was to predict the number o radi-
ation-induced cancers over life time for the entire workforce (1875 persons) and GPR
(174 persons).

For the workforce in general the number of radiation-induced cancers over life time is
10 cases, for GPR — 3 cases. As a next step, the rates are estimated: 10/1875=0,53¢10"
and 3/174=1,72¢10". The ratio of these rates provides the methodology “efficiency
coefficient” in terms of forming the groups of potential risk. In this particular case, the
coefficient is 3.3.

Methodology “efficiency coefficient” in respect to the groups of potential radiation risk

Facility
Radlggsc;r;lsr;c;uced Production Nﬁzﬁ:ezgﬁg%rigl Angarsk Electrolysis Chepetsky
Association “Mayak” %Iant Chemical Plant Mechanical Works
Leukemias 1,5 1,8 1,6 1,2
Solid cancers 2,7 3,3 3.4 1,8
Lung cancer 1,9 3,4 3,2 1,6

Thus the “efficiency coefficient” in all cases is above 1, which is indicative of the
validity of the established groups of potential risk. Returning to the ZMCP example, it may
be noticed that the size of the GPR is only 9.3% of the entire workforce and a possible
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number of radiation-induced cancer in this group is 30% of predictable number of radia-
tion-induced cancers for the entire workforce. Considering that the GPR size is 10 times
smaller the entire personnel, costly advanced technologies can be used for early diagno-
sis of malignancy among them.

Let us now turn to the economic side of the ARMIR technology. Let M be the number
of radiation-induced cancers, and D be the cost (in rubles) of losing one worker. Then
financial losses of the organization resulting from the workers leaving due to occupa-
tional cancer diseases are determined as the product MeD. On the other hand, the cost
of diagnostic procedures is NeR, where N is the number of workers, R is the cost (rubles)
of a diagnostic procedure. With the understanding that the cost of medical procedures
should not be higher than the monetary losses associated with the personnel leaving,
the value of R can be found as: R<(M/N)eD.

We apply this method to the ZMCP personnel. For the entire personnel N=1875 per-
sons, M=10 persons. Then R;=5,3#107eD. For the group of potential risk: N=174 per-
sons, M=3 persons. Hence R,=1,710eD. With the assumption that the value of D, the
cost of losing one worker, is 5 million rubles, based on the cost-effectiveness condition
R;=26 thousand rubles and R,=85 thousand rubles. Given a significant monetary mar-
gin, obviously, state-of-the-art medical technologies for early diagnosis of possible malig-
nancy can be used for the group of potential risk.

Thus, ARMIR (version 3.0) provides a means for enhancing the effectiveness of med-
ical insurance. These issues become of higher relevance in the light of ratification by our
country of the Vienna Convention of 21 May 1963 on Civil Liability for Nuclear Damage.

ARMIR: version 4.0

This version of ARMIR is aimed at addressing the optimization of radiation protection
of nuclear workers with a view to manage worker’s exposure at individual level.

The primary idea is that the risk group size should not be increasing, as a minimum.
Therefore, at individual level the population of the group of increased risk and number of
candidates who can join the group in the current year should be determined. While the
attributive risks used as criteria for the workers to be entered into the GIR are: 50% for
leukemias, 10% for solid cancer and 20% for lung cancer, for candidates these criteria
are certainly lower: 45% for leukemias, 9% for solid cancers and 18% for lung cancer. The
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ARMIR system, version 4.0, calculates the radiation dose management coefficient (K,):
Ky=D4+/Dgy, where D, is the annual dose over the past reporting year; D is the expect-
ed dose at which the worker does not exceed the specified attributive risk.

ARMIR data (version 4.0)

Solid cancers Leukemias
GIR Candidates Wor'léirj]with GIR Candidates Wor'léirj]with
K;c;cci:cl:?etllt?gn “Mayak” 462 75 10 535 192 87
Chamical Prant 2 3 0 39 30 24
hcﬂgiﬁiﬁzél Works 161 29 4 135 77 18

For example, at the Chepetsky mechanical works (ChMW) the expected exposure
should be reduced for 22 workers (K,,<1 for 4 persons with respect to solid cancers;
Km<1 for 18 persons for leukemias). There are 1294 persons at ChMW monitored for radi-
ation exposure through the use of personal dosimeters, of them the exposure should be
lowered for 22 persons, which makes only 1.7% of the entire personnel.

The system ARMIR (version 4.0) provides a basis for addressing this issue, facilitating
the optimization of radiological protection at each particular facility of the State Corpora-
tion “Rosatom*.

ARMIR: version 5.0

As mentioned above, the system ARMIR consists of embedded versions, which means
that version 5.0 is addition to version 4.0, version 4.0 is addition to version 3.0 etc.

ARMIR, version 5.0, provides assessment of the individual radiation risks not only in
terms of the relative (attributive) risk, but also in terms of the absolute risk. Actually, by
the Decree of the Chief State Sanitary Physician of RF (No 47 of 7 July 2009) registered by
the Ministry of Justice (No 14534 of 14 August 2009), new radiation safety standards
have been put in force (NRB-99/2009) of 1 September 2009. Item 2.3 of these guidelines
says that “at normal operation of ionizing radiation sources the annual radiation dose
limits are set based on the following values of life-time individual risk:
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° for workers — 1,00107;

e  for members of the public - 5,0¢10".

The level of trivial risk is set to be 107",

In this context, the objective of the ARMIR system (version 5.0) is to provide capabil-
ity for assessing the individual radiation risk for each worker having dosimetry records in
the State Corporation “Rosatom”, both in terms of relative and absolute risk.

In the NRB the risk for nuclear workers is set to be107°. What does it mean? This risk
level has actually been proposed by the ICRP. It is known that for “safe industrial opera-
tions” the mean rate of injuries and accidents resulting in deaths is about 100 cases per
1 million people. According to the data of the International Labor Organization (ILO), this
rate is 110 cases in Russia, 112 cases in Belarus, 186 cases in Tajikistan. This gives us
the risk coefficient of 10™. The risk coefficient proposed by the ICRP for nuclear industry
workers is 107 and this value was incorporated in the Russian current standards of radi-
ation safety.

Given chronic exposure, the total excess absolute risk of cancers EAR is found as a
sum of risks EARg(y| for solid cancers and EAR| g, for leukemias:

Tq

EAR(,s) = [(EARsoy (7,u,D'(t),s)-(t) + EAR gy (7,u,D'(v),s) - (v ))dr

where u is the age for which risk is estimated, s is the gender, 7o is the time of begin-
ning of exposure, 71 is the time of end of exposure, D’(t) is the change in the dose rate in
time, &£(7) is the function accounting for the choice of the latent period for solid cancers,
{(7) is the function accounting for the choice of the latent period for leukemia.

The group of increased risk is formed of the workers monitored for radiation exposure
through the use of personal dosimeters and characterized by EAR=10".

A study of this sort was performed for the workers of the PA “Mayak”. The individual
risks were estimated for 9863 persons having individual dosimetry records. The higher
absolute risk (EAR=107) was determined for 315 persons, which makes 3.2% of the
entire personnel. It is worth noting that the average length of work with ionizing radiation
sources for them was 42 years. As it is, this group is made up of veterans who began
working at the PA “Mayak” in the 50-60-s last century.
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There are very important data obtained for the first time. In particular, of 315 persons
exceeding the risk of 107 year* (NRB-99/2009) only 52 persons show the attributive risk
more than 20% for solid cancer, while this particular attributive risk value is the criterion

for forming the groups of increased potential risk, as provided by the international stan-
dards.

INDIVIDUAL RADIOLOGICAL RISKS FOR THE WORKFORCE
OF THE STATE CORPORATION “ROSATOM”

In accordance with the current IAEA standards, employer should provide to all workers
adequate information on health risks, whether normal exposure or potential exposure.

1.27. Employers, in co-operation with
registrants and licensees, shall:

a) provide to all workers adequate
information on the health risks due to

their occupational exposure whether

normal exposure or potential exposure ...

p. 47

(55,) WTERNATIONAL ATOMIG ENERGY AGENGY, VIENNA. 1998
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At his point, the ARMIR technology has been implemented in the lead organizations
of the State Corporation “Rosatom”. Estimates of the individual radiological risks have
been derived for 52438 persons monitored for radiation exposure through the use of per-
sonal dosimeters (72% of all the workers monitored).

CHARACTERIZATION OF THE NUCLEAR INDUSTRY
WORKERS MONITORED FOR EXPOSURE TO
RADIATION THROUGH THE USE OF PERSONAL
DOSIMETERS (52,438 PERSONS)

Distribution by age
Mean age — 42 years.
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Mean accumulated
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Occupational radiation risks for the State Corporation “Rosatom” workers entered in the system ARMIR

Number of Number of persons with radiation risk
Facility persons in 107-10° more than 10°
ARMIR «acceptable» «heightened»

Production Association “Mayak” (Ozersk) 9900 1795 372
Urals Electrochemical Plant (Novouralsk) 768 6 0
Zelenogorsk Electrochemical Plant 1871 0 0
Zheleznogorsk Mining Chemical Plant 1911 424 63
Angarsk Electrolysis Chemical Plant 2347 62 4
Sibirsky Chemical Plant (Seversk) 2048 455 90
Science and Research Institute of Nuclear Reactors 2534 435 9
(Dmitrovgrad)

Institute of Physics and Power Engineering (Obninsk) 1125 382 72
Machine Building Plant (Electrostal) 2538 182* 0*
Chepetsky Mechanical Works (Glazov) 1393 456 39

10 NPPs of Concern “Energoatom” 26003 3514 106
TOTAL 52438 7711 (5

* For the Machine Building Plant results are tentative.
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The performed calculations have shown that:

— increased risk (more than 10-3) occurs for 755 persons, which makes 1.4% of the
entire personnel;

— acceptable risk (10-4 — 10-3) — 7711 persons (14.8% of the entire personnel);

— trivial risk (less than 10-4) — 43972 persons (83.8% of the entire personnel).

Distribution of the State Corporation “Rosatom” personnel by radiation risk
and length of employment
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Number of worked years

It should be noted that the group of increased risk (755 persons) is characterized by
the mean cumulative dose of 563 mSy, the mean age of 64 years and the mean length of
working with ionizing radiation sources of 42 years. This group includes, among others,
those who were engaged in the process of building the nuclear industry, half of the group
of increased risk are the workers of the PA “Mayak” (372 of 755 persons).

It should be stressed that the group of increased risk comprises the workers having
the risk higher than 10-3. These risks are related to the radiation dose accumulated over
the entire past time of professional activity, the major part of the dose incurred in the ini-
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tial unsafe stage of the nuclear industry formation, when the system of radiological mon-
itoring was just emerging. In the latest years, the radiation risks associated with radiation
doses for the same workers are trivial.

Major results of the ARMIR implementation have been presented in the principal
national and international journals and brought to the attention of non-governmental

organizations [1-9].
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3 Author to whom shoubd be addmosed

It should be emphasized that thus far the State Corporation “Rosatom” is the only
major nuclear company in the world which has evaluated radiological risks for 72% of the

workforce monitored for exposure through the use of personal dosimeters in line with the
IAEA recommendations.

The work was supported by the management of the State Corporation “Rosatom”
(E.V.Evstratov), Department of Nuclear and Radiation Safety, Organization of Licensing
and Authorizing Activity of the State Corporation “Rosatom” (A.M.Agapov, A.P.Panfilov)
and radiation safety services of the lead nuclear industry organizations (PA “Mayak”,

E.K.Vasilenko; ChMW, E.D.Palichev; AECP, A.A.Kozlov; ZMCP, V.A.Rusanov; UECP,
S.A.Glazunov; IPPP, V.l Vaiser).
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