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PAJITMOHYKJINJIBI B BBIBPOCAX BEJOSAPCKOM ADC
TP HOPMAJIBHOM SKCILTYATAIIMA

Annomayus. llpencraBiieHbl pe3yiabTaTbl OINpPEAETICHUS] PAAUOHYKIMIHOTO COCTaBa H
00BEMHOM aKTUBHOCTH pPAaJMOAKTHBHBIX Ta30B M a’po30Jied B BBIOpOCAX OpraHW30BAHHBIX
nucrounukoB benospckoit ADC. Jlns uccnenoBanus NPUMEHSUTUCh METOIbI U TEXHUYECKHUE CPE/ICTBA
C HIDKHUM TIPEJIeNIOM U3MepEeHHi Ha 2-3 Mopsi/IKa TyBCTBUTEIbHEE ITATHBIX CUCTEM PAJIUAIIHIOHHOTO
KOHTpOJIs. BriepBrie mosrydeHsl qanabie Mo o0bemMHoM akTuBHOCTH H-3, C-14 u cocTaBy HHEPTHBIX
paavoakTUBHbIX ra3oB. [losyuyeHHble JaHHBIE HEOOXOJWMBI JJIsi OOOCHOBAHMSI TEPEUHS
KOHTPOJHMPYEMBIX PaIMOHYKINI0B U OIIPEEICHUS A1l HUX aKTUBHOCTH JIOIIYCTUMOTO BBIOpOCa Ipu
HOpMaJIbHOM 3KcIuTyaranuu bemosipckoit ASC.

Knrouesvie cnosa: ammocgepa, ADC, BHIOPOCHI, 1032, OIIEHKA, PaIMOAKTUBHBIC U30TOTIHI,
HOpMaJbHas padoTa.

Abstract. The results of determining the radionuclide composition and volume activity of ra-
dioactive gases and aerosols in emissions of organized sources of the Beloyarsk NPP are presented.
Methods and technical means with a lower limit of measurements by 2-3 orders of magnitude more
sensitive than standard radiation monitoring systems were used for the study. For the first time, data
were obtained on the volumetric activity of H-3, C-14 and the composition of inert radioactive gases.
The obtained data is necessary to justify the list of controlled radionuclides and to determine for them
the activity of permissible emission during normal operation of the Beloyarsk NPP.

Keywords: atmosphere, nuclear power plants, emissions, dose, assessment, radioactive iso-
topes, normal operation.

BBenenue

CrpemiieHHEe K yCTOMUYMBOMY Pa3BUTHIO ONIPEETsieT HEOOXOAUMOCTh AKTUBHOTO
MepecMoTpa HOPMATHBHO-TIPABOBOM W METOIUYECKON TOKyMEHTAIlMM B OO0JacTH
OXpaHbl OKpyXarollel cpeapl. M3MeHeHusT MNpPUPOJOOXPAHHBIX TpeOOBaHUM K
NESTENHPHOCTH OOBEKTOB HCIIOJNBb30BaHMS AaTOMHOW JHEPrUM HANpaBICHBl Ha
OTPaHUYEHUE AHTPOINIOTEHHOTO BO3ICMCTBHUS 1 MUHUMM3ALUIO PAIHALMOHHBIX PUCKOB
UL HACEJEHHUsT M OKpYXKarollew cpenbl. BaXHbIM HOBOBBEACHHUEM  SIBIISIETCA
YTBEP)KJICHUE TIEPEYHS 3arpA3HSIONIMX BEIIECTB, B OTHOLIEHUH KOTOPBIX
MPUMEHSIIOTC  MEPbl TOCYIApPCTBEHHOIO pEryJIupoBaHUsI B 00JacTU OXpaHbI
OKPYXKAIOIIEH Cpebl, YTBEPKIACHHOIO pacnopsbkeHueM IIpaBurenscrBa PO ot 8 urons
2015 . N 1316-p. /lanHblii mepedyeHb CONEPKUT 94 paguOaKTUBHBIX H30TOINA B

3JIEMEHTHOM (1)OpMe H B BUIC CO€I[I/IH6HI/II71, OTHCCCHHBIX K BCIICCTBAM, 3arpsA3HAIOIIUM
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arMoc(epHbIi Bo3ayX. [ Kakaoro HCTOUHKUKA BRIOPOCOB PaIMOAKTUBHBIX BELIECTB
TpeOyeTcsl OnpeleauTh KaKUMH PaAUOHYKIMAaMu U3 nepeuHs ¢opmupyerca 99%
rofoBoi 3(hEeKTUBHOMN J103bI HACEIICHHUS.

Jis  mpennpusTHi,, TA€  OPOUCXOOUT  OOpalleHue ¢  HU3BECTHBIMU
pPaAMOaKTUBHBIMHU MaTe€pHAIaMH, IPU HEU3MEHHOM PaJUOHYKIIUIOM COCTaBE BHIOOp U
000CHOBaHUE OCHOBHBIX [J03000pa3yloUIuX paJUOHYKIUIOB HE IMPEACTABISACT
CIOXKHOCTU. B ciiydae ¢ uctounukamu BbeIOpocoB ADC Takoil BBIOOp ciaenaTh He
npocto. B pesynbrare siiepHON peakuu ¥ aKTUBALIMK B aKTUBHOW 30HE PEaKTOPHOU
ycranoBkn ADC Moryt o0pa3oBbIBaTbCsi Bce 94 palMOaKTUBHBIX HM30TONA U3
yKa3aHHOTo nepeyHs. i1 cpaBHEHUs, paHee NPUHAThIE TPEOOBAHMS OTPAHUYUBAIINUCH
KOHTPOJIEM B HCTOYHUKaX BbIOpocOB ADC ueThipe OTHAEIBHBIX PAJIUOHYKIUAOB,
CYMMapHOM aKTUBHOCTBIO MHEPTHBIX PaIMOAKTUBHBIX ra3oB (nanee UPI'), cymmapHoii
AKTUBHOCTBIO ab(ha-u3Iydarnmx u 0eTa u3ydarmx paauoHykauaos [13].

[IpenBaputenbHbie OLIGHKM cocTaBa BbIOpocoB ADC ¢ peakTOpHBIMHU
ycTaHOBKamu Ha TemioBbix HeliTpoHax AGR, BWR, LWGR, PWR, CANDU moxHo0
NOJyYUTh HA OCHOBE aHaliM3a WH(OpMAIUK 1O KOHTPOJ0 BhIOpocoB B EBpore [12].
[Tony4eHHbI€ OLIEHKH HE MOTYT ObITh TprMeHeHbI 111 ADC ¢ peakTopamu Ha OBICTPBIX
HEUTpOHAX, TaK KaK paJUOHYKIUIHBIM COCTaB BBIOPOCOB U PAAUMOHYKIHUIBI
dbopMupyIOIIEe OCHOBHYIO J03Y JJII KPUTUYECKOM TPYIIbl HACETICHHS CIeU(PUIHBI
JUISL KQXK0TO TUIIA peaKTOpHBIX ycTaHOBOK ADC [1-4, 6].

Jnst upentuduKanuu paaruoHYKINAOB B BbiOpocax benosipckoit ADC mpu
HOPMAJIbHOM 3KCIUTyaTallud MPOBEECHBI NCCIEA0BAHUS, BKIIOYAIOIINE:

— BBIOOp METOAOB UACHTU(DUKAIIMK PAJHUOHYKIIUIOB B Ta30a3p030JIbHON CMECH;

— BBIOOP COPOCHTOB, (PUIBTPYIONINX MATePUATIOB U TEXHUUECKUX CPEICTB IS
orbopa npob, 0becTeunBaOIMUX HIHKHUH Mpeies u3MepeHuit Ha 2-3 TopsaKa
YyBCTBUTEJIBHEE IITATHBIX CUCTEM PAJHALMOHHOIO KOHTPOJIS;

— mpoBeaenue cepun orbopa npod MPI, asposoneit, Tputus, paguoyriepona,
ra3o00pa3HbIX COEIMHEHUH 10/1a B Ka)KJJOM HCTOYHHMKE BBHIOpOCA B pEKUME
paboTHI YHEPTOOIIOKOB Ha IMOJTHOW MOIIIHOCTH;

— TOATOTOBKY CYETHBIX OOpa3loB M3 OTOOpaHHBIX MPOO M J1abopaTOpHbIE
U3MEpEHUS AKTUBHOCTH.

PesynbraTsl ncciaenoBaHus MO3BOJSIOT pACCUUTATh 3HAYEHHE TMITOTETHYECKON
3¢ (HEeKTUBHOM 03Bl OT KaXKJIO0TO PAJUOHYKIINIA B KaXIOM HCCIIEOBAHOM HUCTOUYHUKE
BbIOpoca Oe3 ydera pazOaBieHusi (B TpyOe). Ecnum paniuoHyKIUIbI B HMCTOUYHHKE
BBIOpOCA HE MOTYT CO3/laTh THUIIOTETUYECKYIO0 3(h(PEKTHBHYIO 703y OT BCEX IyTeH
o0myuenust 6omnbiie 10 Mk3B B ros 0e3 yueta paz0aBieHUs, TO BBINOIHIETCS yCIOBHE
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000CHOBaHUE «OCBOOOXKIAEHUE OT KOHTpoisi» [14]. [l ocTalbHBIX HCTOUHHMKOB
TpeOyeTCcsl OIEHWTh BKJIAJ B CYMMapHYI THIIOTETHYECKYIO 103y OT KaKJIOTO
pPaIMOHYKIUAA C LENbI0 OMPENETICHHs] OCHOBHBIX 03000pa3yIONINX paJHOHyKINUOB.
OnpeneneHue BceX PaJIUOHYKIWI0B, (GOPMHUPYIOIIMUX HapacTarouuid utorom 99%
CYMMAapHOM THIOTETHYECKOW JI03bI OT BBIOpOCA, HEOOXOAMMO IJisi pa3paboTKU
HOPMAaTWBOB JOMYCTUMBIX BBHIOPOCOB M OpraHU3alMM aJeKBaTHOW CHCTEMBI
MOHHUTOPHUHTA.

®opmupoBaHue BHIOPOCOB pPaaMOaKTHBHBIX BelecTB beaosipckoit AJDC
NPH HOPMAJIBHON IKCITyaTaAlUH

Ha benosipckoit ADC B pazHbie rofibl ObUTH MOCTPOSHBI YETHIPE IHEProOIoKa.
Ouepro6soku Ne 1 u Ne 2 ¢ BonorpaduroBbiMu KaHajdbHbIMU peakropamu AMbB-100
(momuOoCcTh 100 MBT) 1t AMB-200 (MomuaOocTs 200 MBT), BBEICHBI B SKCILTyaTaIUIO
B 1964 u 1967 rr, COOTBETCTBEHHO. OJTHU SHEProOJOKKM OBbUIM OCTAHOBJIECHBI,
COOTBETCTBEHHO, B 1981 u 1989 rr. Bce TexHomornueckue cucTeMsbl, paboTa KOTOPBIX
He TpeOyeTcs Mo YCIOBHUSIM 0€30MaCHOCTH, OCTAHOBIIEHBI. B paboTe HaxoaaTcs TONbKO
BEHTWISILUOHHBIE CHUCTEMBl Il MOAJEPXKAHUS TEMIEPATypHOIO pexuMma B
MOMEIIEHUSIX U CUCTEMA PaIMalliOHHOTO KOHTPOJIA, paboTa KOTOPBIX 00eCTIieyrnBaeTCs
KPYIJIOCYTOUYHO KBaJU(UIIMPOBAHHBIM ITEPCOHATIOM.

B nactosiiee Bpemst Ha benosipckoit ADC sKCIutyaTUpyrOTCsl 1Ba SHEPToOJI0Ka:
sHeprobsok Ne 3 momHOcThi0O 600 MBT ¢ peakropom Ha OBICTPBIX HEUTpOHAX
kopnycHoro tuna BH-600 c »XuJIkoMeTaUIM4EeCKHMM TEIJIOHOCUTENEM (BBEICH B
skcruTyataiuio B anpesne 1980 r.) u snepro6siok Ne 4 ¢ peakropom BH-800, xoTopsiit
BBEJICH B MPOMBIIIICHHYIO 3KcIuryaTaruio 31 okrsaops 2016 r. Duepro6mok Ne 3 ObLd
IEPBBIM B MHpPE DSHEProOJIOKOM C PEaKTOpoM Ha OBICTPHIX HeHTpoHaX. HoBBIN
sHepro6sok Ne 4 sBiseTcs caMbIM MOIIHBIM B MHUPE 3HEPrOOJIOKOM C PEAKTOPOM Ha
OBICTPBIX HEUTPOHAX.

B pexunme HopmanbHOM »sKcrutyatauuu benosipckoit ADC  OCHOBHBIMU
MCTOYHUKAMHU MOCTYIJICHUS PAJIUOHYKIUAOB B atMoc(epy SBISIOTCA razoo0pa3Hble
BBIOPOCHI, coAep Kallie MPUMECH PaJUOaKTUBHBIX a’po3oiieil u razoB. [IunoTHbIe
uccle0oBanus, BelnoHeHHbIe B 2016 rogy, mokasaiu, 4To ra30a3p030JIbHbIE BEIOPOCHI
benosipckoit ADC MOTyT BKJIIOYaTh CJIEIYIOIINE KOMIIOHEHTHI [5]:

— UHEPTHbBIC PAaJIMOAKTUBHBIE Ta3bl (M30TOIBI KPUIITOHA, KCEHOHA, apTOHA);

— yrmnepon-14, tputui;

— adpo030Jid, COACPKAIIMUC PAANOAKTHUBHLBIC IIPOAYKTHI ACJICHUA M aKTHBAIIWH,

M30TOIIBI MO/a B Ta30BOM U a3PO30JIbHOM hopMe.
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®opMUpOBaHHUE Ta30a3p030JIbHBIX BbIOpOcOB benospckoit ADC, B OCHOBHOM,
UJIET 32 CYET:

— TEXHOJIOTUYECKHUX CIAYBOK;

— Tpolecca BEHTWISIMU 30H KOHTPOJIUPYEMOTO JOCTyNa 3JaHUI PEAKTOPHOTO

OTJICJICHUS U CTIELKOpIycCa.

Kpome BblIenepeyUCIICHHBIX TyTeH TMOCTYIUIEHUs ra3oo0pasHsix PB ¢
BBIOpOCcaMu B aTtMocdepy, MEeHee 3HAUMMbIMHU KaHAJIaMHU TOCTYIUICHUS SIBIISIIOTCS
BBIXOJIBI PAJIMOAKTUBHBIX Ta30B M a’po30Jie u3 OacceiiHa BbIAEPXKU, 3 PY mpu
neperpyske TOIINBA, U3 BBITSHKHBIX MIKahOB paguo- U XumiaabopaTopuid, ¢ MECTHBIMU
«OTCcOCaMu» OT OOOpYIOBaHUSI TMPU peaTu3aluud HEKOTOPHIX TEXHOJIOTHUYECKUX
IPOIIECCOB (PEMOHTAX, MepPepadoTKe), ¢ OTXOASAIIMMHU ABIMOBBIMU ra3aMu YCTAHOBKH
CKUTAHUS U TIp.

[Tpu HOpMabHOM AKcTuTyaTaruu benospckoit ADC BBIOPOCH PaIMOHYKIIUIOB B
armMocdepy npoucxoaut yepes 11 opraHn30BaHHBIX HCTOYHUKOB:

— BT-1, BT-2 — Beurrpyosl OmoxkoB Ne 1, 2 (AMB-100, AMB-200).
["azo0a’po3onbHbIil BEIOpOC 00yCiIOBIIeH (DYHKIIMOHUPOBAHUEM CHUCTEM BEHTHJIAIIUU
3Kl 6mokoB Ne 1, 2 mpu MOArOTOBKE HEProOJIOKOB K BBIBOIY W3 IKCIUTyaTalldd
(anmmapaTHOTO OTIENeHHs], 0aCCEHOB BBIAEPKKH TOTUIMBA, LIEHTPAJIbHBIX 3aJI0B U T.1I.)

— BT X0KO — BeHTTpyOa XpaHWIHINA KUIKUX PaTAOAKTHUBHBIX OTXOJOB.
Bri6poc dopmupyercs 3a cuer BeHTWIAIMU moMemeHuid XJXKO, B KOTOpPBIX
OCYILECTBIISIFOTCSI TEXHOJIOTUYECKUE ONEPALlMU 0 MEPEKAUKe, KOHIIEHTPUPOBAHHUIO U
xpanenuto XKPO.

— BT YCT-25 — BenrTpy0a yCTaHOBKH IO CKUTAHUIO HU3KOAKTUBHBIX TPO.

— BT-3, BT-4 — Beuttpy0s! 0s10k0B Ne 3 (bH-600) u Ne 4 (BH-800). Briopoc
dbopMupyeTCs TEXHOJOTHYECKUMH CAyBKaMU H (QYHKIIMOHUPOBAHUEM CHUCTEM
BEHTHJIALIMU PEAKTOPHBIX OTACICHUI.

— BT CAPX BTO — Tpu BeHTTpYOBI CHUCTEM aBapUMHOTO PACXOTAKUBAHHS
peakTopa, BEIOpoc popMuUpyeTCs IpHu KOHTAKTE BO3yXa TETNIOOOMEHHHUKOB CO BTOPBIM
HaTPUEBBIM KOHTYPOM B PEKHUME aBapUHHOTO UIIU MJIAHOBOTO OXJIAXKACHUSI PEaKTopa.

— BT CK — Benrtpy0ba cnenositoBoro kopiryca 6moka Ne 4, paquoHyKJIHTHBIN
coctaB BbIOpoca ompenensieTcss (QYHKIMOHUPOBAHMEM CHCTEM  BEHTHIISAIIHH
TeXHOJIoTUYeCKuX JIuHUM 1o obecneuennto BXP, cucrem CBO, 04MCTKHU TpamHbIX BOJ
Y BOJI CIICLIITPAYEYHOM.

B tabnuue 1 npuBeneHbl XapaKTEpUCTUKU UCTOYHUKOB BhIOpOCOB benosipckoit
ADC npu pabote 2HEPTOOIOKOB.

301



Tabnuua 1 — XapakTepuCTHKN HCTOYHUKOB BEIOPOCOB paIMOAKTUBHBIX BEIIECTB

benosipckoirt ADC
Ne ucrou- Beicotsl | luameTp Pacxoll BosIyxa
O6o03HaueHue (ko) 4yepe3 yCThe,
HUKa T1.11. TpyObI, M | YCThsI, M 3
M°/To]T
1 4 5 6 7
1 BT-1 100 2,5 6,57-108
2 BT-2 100 2,5 1,01-10°
3 BT-3 100 4 5,00-10°
4 BT CAPX BTO 30 1,4 3,46:10°
5 BT XKO 10 0,9 3,36:107
6 BT YCT-25 8 0,4 3,36:10°
7 BT CAPX BTO UJD 106 6 8,40-10°
8 BT CAPX BTO 1UBR 106 6 8,40-10°
9 BT CAPX BTO 2UBR 106 6 8,40-10°
10 BT-4 100 4,3 4,99-10°
11 BT CK 70 2,7 1,75-10°

MeTonbl M TEXHHYECKHE CPeICTBA UCCIACAOBAHUSA

Meroapl HCCleIOBaHUS PANMOHYKIHUIHOIO COCTaBa B KaXJAOM HCTOYHHMKE
BbIOpocoB  benosipckoit ADC  MO3BONSJIM  Pa3AeNbHO  OINpPEAENATh: HWHEPTHBIC
paguoakTUBHBIE  Ta3bl, ymiepod-l4, Tputuil, paaHMOaKTUBHBIE  a’pO30JH,
paauoOaKTUBHBIM HoA B (OpME OPraHMYECKHMX W HEOPraHMYECKUX COCTUHEHUH.
Nnentudukanuu u oreHKa 0ObeMHOW aKTUBHOCTH PAJAMOHYKIUIOB B MCTOYHHKAX
BBIOPOCOB TMPOBOAWIACH C HCIONB30BAHUEM paA3HBIX MOAXOMOB. PaanoakTuBHBIC
a’pO30JIH YIABIUBAIUCH MOIIIHON yCTaHOBKOU (pribTpanuu Bo3ayxa BOY-1200 (puc.
la). JlanHas ycTaHOBKAa ITO3BOJIAET MpOKa4dmBarh okomo 12 000 m® B cyrku. [lns
VAABIUBAHUS a3pP030JieH MPUMEHSIUCH Pa3IUYHBIX (DUIBTPYIONUE W COPOITMOHHO-
bunbpTpyrompe MarepHuasbl, 00JaJaonue BBICOKOW A((PEKTUBHOCTHIO yACpKaHUS
aspozoneil (ADPA-XC, ADA-COM, ADA-3]TA). A3po30abHbIN PUIABTP, COCTOAIIUM
U3  MHUKPOBOJIOKHUCTBIX  MarepuajoB,  HWCIONb30BaJICS sl (UIBTpaIuu
PaIMOaKTUBHBIX a’p030JI€d MPOAYKTOB AejieHuss U koppo3uu [7]. Jdns onpenenenus
00BEMHOM aKTUBHOCTH U (POPM PATUOAKTUBHOTO 1O/ TPUMEHSITHCh MHOTOCIOMHBIC
COpOLIMOHHO-(UIIBTPYIONIUX MaTepHaibl HA OCHOBE aKTUBUpOBaHHOTO yris [8-10].

PanunoaktuBHble  OnaropojHble  ra3bpl  OTOMpaluch B CIEIUAJIbHBIN
Metainueckuit cocyn noa aasieHueM 600 klla (puc. 1b) nns nocneayromiero raMma-
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criekrpomerpuueckoro omnpeneneHus UPI. Tputuii u paguoyriepon coOupaauch c
MOMOIIIBIO CIIEUATIBHOM CHUCTEMBI 0apOOTEpOB, 00ECIEUNBAIOIICH pacxo BO3AyXa ~
42 nm3/a (puc. 1c).

a b c
Pucynok 1 — Metoasl oT60pa npo6: a) ycTaHOBKA (GUILTpAIIMK BO3AyXa IO

aKTUBHOCTH PaJIMOHYKIIUIOB OICHKA; D) MeTanmndeckuit cocy s OLEHKH

AKTUBHOCTH PaJIMOAKTUBHBIX OJIArOPOJIHBIX Ta30B; C) cucTeMa 0apOoTepoB i coopa
H-13 u C-14.

[To cpaBHEHHIO CO INTAaTHBIMH CHUCTEMaMH KOHTPOJS PaTUOHYKIHUIOB B
BbIOpOcax B armochepy benosipckoit ADC ucrnosib30BaHHBIE B HCCIIEIOBAHUA METOIBI
1 TEXHUYECKHE CPEICTBA MTO3BOJIMIN CHU3UTH TIpees oOHapykeHus (Tabauma 2):

— Ha 2-3 mopsiIKa JUIs PaJMOaKTUBHBIX a3p030Jiei;

— B 3-4 paza nnsa UPT

— B 2 pasa Juisl yriepona u TPUTHSL.

Tabmuma 2 — 3HaueHus HIKHETO mopora n3mepenus OA MeTo0B UCCICAOBAHUS

Panuo- s | 14 T'amma-ns- 131

HYKJIU]T Jyqarenu

HIIN,
Br/m®

QOSr 41Ar 85mKr 87Kr 88Kr 133)(e 135)(e

37|74 2,0010% [1,0-10%1,0-10%]1,0-10%|2,0-10%| 4,0-10%/4,0-10?%| 5,0-10?/2,0-10?

AHanu3 aKTUBHOCTH PAJAMOHYKIHUIOB IMOCIe 0TOOpa oOpa3loB MPOBOAMICS C
MCIIOJIb30BAaHUEM TaMMa- M OeTa-CreKTpoMeTpuu. M3MepeHne akTHBHOCTH TamMa-
M3JIYYalolUX PAJAUOHYKIHIOB BBIMOJIHSAJIOCH HA CIIEKTPOMETPUUECKON YCTAaHOBKE C
MOJTYTIPOBOTHUKOBEIM JIETEKTOPOM M3 0CO00 YHCTOrO TepmaHus. (s ompeneneHus
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00bEMHOM AaKTUBHOCTH CTPOHIUA-90 B HCTOYHUKE BHIOpOCA TPUMEHSJICS METOJ
KUAKON ciHTHILIIIKM [11].

Pesyabrarsl U 00cyxaeHUE

B pesynbraTe BBIMOTHEHHBIX TPEX CEpU OTOOPOB MPOO HA KAXKJIOM MCTOUHHKE
BeIOpoca (cM. Tabmuiyy 1) JOCTOBEpPHO YCTAaHOBJIEHBI AKTMBHOCTU Tpex
paguonykuaos “H, *'Ar, 137Cs,

B Bo1Opocax sHeprodaoka Ne3 (BT-3) 3nauenust OA:

— st ¥'Cs ot 4-10* 1o 6-10" Br/m;

— st °H ot 41 no 59 Bx/m3;

— s ®Ar ot 420 no 570 Br/Me.

B Bei6pocax BT-XXKO u BT-YCT 25 onpeseneHsl 3Ha4EHHUs TOJNBKO 1yt °'Cs
1-102 u 3 10° Br/M°, coorBerctBenno. B BoiGpocax BT-CK u BT-4 onpenenensl
3HaueHus Tosibko ast H-3 ot 45 no 55 Bx/m® u ot 21 no 23 Bk/M?, coorBeTcTBEHHO.
3nauenuss OA npyrux paauoHYKIHUI0B BO BCeX 00CIEIOBaHHBIX HCTOUHUKAX BEIOPOCOB
Haxonuiuch Hke 3HaueHnii HITM ucnonb30BaHHBIX METOMOB (CM. TabmuILy 2).

Jlns pacdeTa TUMOTETUYECKON WHIWBUAYATbHON To0BON A(D(PEKTUBHON 03I
OT KaXJIOTO HCTOYHHMKA BBIOPOCOB 0€3 yueTa pacCeWBaHUS HCIIOIb30BAIUCH
nonydeHHble 3HaueHuss OA paauoHyknIuaoB. [umoreTnyeckas m03a OOTydeHHUS
HACEJICHUsI PACCUUTHIBACTCS C YUETOM BCEX BO3MOXKHBIX ITyTeH 0OJIyIeHUsI, MPUHUMAS
00BEMHYI0O aKTHMBHOCTb Ka)XJO0TO pPaJUOHYKJIHAA B BO3AyXe (OpPMaIbHO pPaBHOM
00BbEMHOM aKTUBHOCTH B BbIOpackiBaeMoM Bo3ayxe B Kaxaoun BT. Jlms Ttex
PATUOHYKIUAOB, IJII KOTOPBIX M3MEpPEHHAasi 00beMHas aKTUBHOCTh OKa3allach HIKE
HITIN metona, ucnons3oBanuck 3HaueHus 2 HIIM meroma. bes yuera pazbaBnenus
KKIbI  HCCIEOBAaHHBIM  MCTOYHHUK  BbIOpoca  cmocoOeH  (GhOpMHUpPOBATH
WHIUBUIYabHYIO TOA0BYIO 3 PexTuBHyI0 103y Oonee 10 Mk3B.

BrImmonmHeH pacueT OTHOMICHUS THUIIOTETHYCCKOM ToMoBOM 3(PGEKTHBHOW 03B
oONMy4YeHHsT HaceJeHHs, OOYCIOBICHHOW KaXIbIM pPAJAMOHYKIHUIOM, K TOIOBOM
s dekTuBHON 03¢, OOYCIOBICHHOW BCEMH pPaIWOHYKIWIAMH, BbIOpAChIBAEMBIMHU
gyepe3 paccMaTpuBaeMblii HCTOYHUK BBIOPOCOB. [IpoBeeHo cyMMUpoBaHye OTHOIIIEHU I
B MOPSAJIKE YOBIBAHHS WX 3HAUYEHUH JI0 TOCTHXKCHUSI CyMMOU 3HaueHus 99 %.

YcTaHOBIIEHHBIE OCHOBHBIE J103000pa3yrolue PaguoOHYKIUAB U WX BKJIAI B
dbopmupoBaHUEe OOIyICHUS CHICIUMDUIHBI IS KaKJI0TO MCTOYHHMKA BhiOpoca. Tak, B
BbIOpocax sHeproomoka Ne3 (BT-3) bemosipckoit ADC 06e3 yuera paccenBaHHS
OCHOBHOH BK1aj 0 ooiydenne gpopmupyrot “C (38,9%), *'Ar (30,2%), 33Kr (14,6%),
SH (8,9%), ¥Kr (4,5%), ¥'Cs (1,6%), *Xe (0,4%). OcHOBHbIE 103000pB3yIOIIIE
paguoHykiIuAsl B BbIOpocax sHeproOioka Ne4 (BT-4) oriamyarorcss Mo COCTaBy
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PaJMOHYKINIOB U BKIaay B (popmuposanue n03bl: *C (40,0%), ¥Kr (24,0%), *'Ar
(17,7%), ¥Kr (9,6%), *H (5,8%), 1**Xe (1,0%), ¥*™Kr (0,8%), **Xe (0,5%).

B Bei6pocax u3 BT X)KO texnonoruuecku uckimodeHo npucyrcteue UPT u P11,
a ocHOBHOe Bo3zeiicTeue Gopmupytor 2’Cs, *°Sr, °Co, 13*Cs. Insa Bei6pocos BT-1,
BT-2, BT YCT-25 TexXHOJOTHMYeCKH BO3MOXXHO TNPHUCYTCTBHE B BBIOpOCAX TaKUX
paguonykaunos kak ©°Co, 13Cs, 1¥Cs.

B BoiOpocax uz BT CAPX »sHeproOnoka Ne4 TeXHONOTMUECKHM BO3MOXKHO
npucytcTBre TonbKo *H. OcHOBHYIO 103y oT BeIOpocoB BT crnenkopryca 6noka 4 6e3
yuera pacceusanus popmupyror *C, *H, ¥’Cs. IIpucyrcreue UPT B BrIGpocax us BT
cnenkopmnyca 6moka 4 benospckoit ADC TeXHOTOTHYECKH HEBO3MOXKHO.

Kpome yCTaHOBIIEHHBIX OCHOBHBIX J/03000pa3yloOlIUX PaTUOHYKIUOB,
COMIacHO TPeOOBaHUSAM JCHCTBYIOIUX caHUTApHBIX mpaBui [13], nHopmarussl [1/1B
JIJIS aTOMHBIX CTaHIMHI JOIKHEI OBITh yeTanosneHs! a1 ©Co, 131, 134Cs, 37Cs. Takum
o0pa3oM, MO JaHHBIM BBIMIOJIHEHHOTO HCCIEAOBAaHUS W TIPOBEIACHHBIX PaCUYETOB
ompeziesieH mepedeHb U3 13 paauoHYKJIHMIOB, JUIsI KOTOPBIX B COOTBETCTBUU
JEeHCTBYIONUMH CAaHUTAPHBIMU MPABUIIAMH U METOJIUKOM, TOJPKHBI ObITh YCTAHOBJICHBI
HOPMATHBBI JOMYCTUMBIX BBIOPOCOB /JII OPraHU30BAaHHBIX MUCTOYHUKOB benosipckoii
ADC [13, 15]. [TonydeHHbIE pe3ynbTaThl HE TPOTUBOpEYAT pekoMeHaanusMm MATATO
[16].

JIJist OIIEHKM peaJIbHOTO pauallMOHHOIO BO3AEHCTBUS BhIOpocoB benmosipckoit
ADC 1mpu HOpPMAaTBHOM JKCILTyaTalluu Ompeacsi€éH ¢GakTop pa3daBieHUs MpUMECeH B
arMocepe B paiioHE pPACTOIOKEHHS HCTOYHHUKOB M PACCUMTAHBI 3HAYCHUS IS
71030BOTO (DYHKITMOHAJIA, CBA3BIBAIOIIETO AKTUBHOCTH BHIOPOCA PATMOHYKIIHA U TO3bI
B KPUTHYECKOM TOuUKe (TOYKE MaKCUMaJabHOro Bo3aeucTBUs) [15]. dDakTop
pa30aBJeHUs] PACCUMUTHIBACTCS ISl CAMBIX KOHCEPBATUBHBIX YCIOBHH C YUETOM:

— XapaKTePHUCTUK MUCTOYHUKOB BHIOPOCOB pPaJIMOAKTUBHBIX BEIIECTB (BBHICOTA,

JTUAMETP YCThs TPYOBI, paCXO/l U CKOPOCTH BO3/yXa UYepe3 YCThe);

— KaTeropuu yCTOWYMBOCTH aTMOCHEPHI;

— TOBTOPSAEMOCTHU HaIpaBJICHUS, CKOPOCTH BeTpa (1mo 16 pymbam);

— YaCTOTHI ¥ KOJIMYECTBA aTMOC(EPHBIX OCATKOB.

— 3HayeHus 1030BOro (PyHKI[MOHAJA PACCUUTAHBI C YUETOM:

— KOp3UHBI MUTAHUS HACEJICHUS B 30HE BO3/ICUCTBUS BHIOPOCOB;

— Tepexo/ia PAIMOHYKIUIOB IO IeToYKaM MuTaHus (Hampumep: atMocdepa —

MOYBA — PACTUTEIBHOCTH — MOJIOKO/MSICO);
— BHEWIHEro oOmydeHuss (0T oOJlaka M OT OCEBIIUX HA MOBEPXHOCTh

PaMOHYKIUIOB)
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— BHYTPEHHEro 00JyuyeHus (MHTJSIIUOHHBIN U TEPOPaIbHBIA ITYTH).

Pacuer ¢akropa pa3z0aBieHUs MO3BOIMI ONPENEIUTh KPUTUUYECKYIO TOUKY, B
KOTOPOM TIpM CcaMbIX HEONAronpuATHBIX YCIOBUSX OyaeT chOpMHUPOBAHO
MaKCHUMaJIbHOE paJHallMOHHOE BO3JIEUCTBHE OT BHIOPOCOB PaJMOAKTHBHBIX BELIECTB
pu HopMasibHOM 3kcruryarannu ADC. Takas KpuTHYECKas TOYKa pacIioyiaraercsl Ha
paccrosstHun 1200 M B BOCTOYHOM HampaBI€HUM OT T€OMETPUYECKOTO IIEHTpa
IJTIOMIAJIKU pa3MeNIeHus IepBor U BTopor oduepenn benospcekoit ADC.

Ha ocnoBe monydeHHbIX 3HaueHUd OA paaunoHyKnuaoB U 3HaueHuil 2 HIIN
MeTofa He OOHapyXEHHBIX PpaJUOHYKJIMJIOB pacCuyuTaHa HMHAMBUAYaJbHAs
sbdexTrBHAsS 1032 JUISI KPUTHUECKOM TPYINIbl HACEJIEHUS B TOUYKE MAaKCHMAaJbHOTO
Bo3zAeiicTBus. IlodmyuyeHHass BeIMYMHA pPaJAMALMOHHOTO BO3JEWUCTBUS BBHIOPOCOB
pPaJAMOAaKTUBHBIX BEIIECTB MpU HOpMaJbHOM »sKcrutyatanuu benospckoit ADC
coctaBmia 0,465 MK3B/Toll, 4TO CyIIECTBEHHO HMXKE YPOBHEH BO3IEUCTBUS IPYTHX
00BEKTOB UCTIOBL30BAHUSI aTOMHOM dHEepruu Ha Ypase [17]. DT1o 3HaueHue:

— B 21,5 pa3 HMKe MUHUMaJIbHO 3HauYMMOM 10361 10 Mk3B [18];

— B 429 pas3 umxke kBothl 200 Mk3B 17151 AciicTByromux sHeprodnmokos ADC [13];

— B 107 pa3 amxe kBoThl 50 MK3B /Il BHOBB BO3BOJIUMBIX dHEPro00koB ADC

[13].

[TomyyeHo pacmpeneneHue paguoOHYKIMIOB II0 BKJIAAy B TONOBYIO J03Y
O0Jyd4eHHs HACEeJIeHHMs B KPHTHYECKOM Touke MecTHOCTH bemospckoii ADC: C
(32,6%), ¥'Cs (23,8%), *'Ar (15,3%), *¥Kr (11,3%), *H (7,5%), *’Kr (3,9%), *°Co
(2,8%), *Cs (1,9%), 1¥Xe (0,4%), ¥™Kr (0,2%), 1**Xe (0,1%), T u ?°Sr <0,01%.

3akiloueHue

Crparerust popMupoBaHHs yCTOWYMBOTO YHEProOOECIICUCHUS YeTI0OBEUECTBa Ha
TBICSIYENIETUS] TpeAycMaTpuBaeT yBenudeHue komuuectBa ADC ¢ peakTOpHBIMU
ycranoBkamu Ttumna bH. Jlns peanusamnuu mocTosHHONW MOTpeOHOCTH 0OIIecTBa B
HAJISKHOCTU M 0€30MacHOCTH aTOMHOW PHEPTeTHKH HEOOXONMMO YYHUTHIBATH OIBIT
sKcIuTyaTanuu sHeproomoka bBH-600 u peannzoBanHbie ynydiienus 3Heproonoka bH-
800, BKJIrOYAsA MPAKTUKY ONTHUMHU3ALUMHA PAAUALUOHHOIO BO3JACHCTBUS HA HACEJICHNUE U
OKPYKAIOIIYI0 Cpeay OT BHIOPOCOB PAIMOHYKIIUIOB MPU HOPMAJLHOM IKCILTyaTalluu
ADC.

B pe3ynbrare MHOTOJIETHMX HCCIEIOBAHUM PAaJIUOHYKIUIHOIO COCTaBa
ra3oa’po30JibHbIX ~ BBIOPOCOB  BIEpPBbIE  UACHTU(MUIMPOBAHBI 13  OCHOBHBIX
7103000pa3yromux paguoHyKInuI0B B BeiIOpocax ADC ¢ peakTOpHBIMH yCTaHOBKAMU
tuna bH.
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PacueTnas s pexTrBHas 1032 17151 KPUTUYECKOM IPYIIIBI HACEIEHHSI OT TOJOBBIX
BBIOpOcOB  Bemospckoii ADC  cocraBiser 4,65-107 3B/ron. OCHOBHOW BKJIan
dopmupyror “C (32,6 %), ¥'Cs (23,8 %). Bxnan Bcex uaentudunuposanueix MPT
cocrasmsiet 31,3 %, Bkinaa tputus 7,5 %. MakcuManbHOE paAuallMOHHOE BO3JEHCTBUE
oT BeIOpocoB benosipckoit ADC dhopmupyercs Ha paccrosuud 1200 M B BOCTOYHOM
HaAIpPaBJIEHUH OT T€OMETPUUECKOIrO LIEHTPa IUIOIIAKH pa3MEIICHHs IEPBOM U BTOPOM
ouepenu benospckonn ADC.

CymmapHasi pacyeTHasi /1032 OOJy4YeHHsl HaceJIeHUs B KPUTHUECKOM TOUKe
MECTHOCTH IPH TOIOBBIX BbIOpOCax paauoHykinaoB benospckoit ADC cyiecTBeHHO
HIKE YPOBHS MUHMMaiabHO 3HauuMMou 103bl (10 Mk3B/rof). JlOCTUTHYTHI YPOBEHD
BO3/IecTBUA ~ O€3yClIOBHO  oOecrneyuBaeT  NPHUEMJIEMbIM  WHAWBHIYaJIbHBIH
MOKM3HEHHBIA pUCK s HaceneHus (menee 10°), mpoxkuparomero B paiioHe
pasmenienust benosipckoit ADC u rapaHtupyeT ycToWdnBoe (YHKIIMOHHPOBAHUE
€CTECTBEHHBIX DJKOJIOTMYECKUX CHCTEM, MPUPOIHBIX W TMPUPOIAHO-AHTPOTOTCHHBIX
00BEKTOB.
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