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VIHCTUTYT siiepHbIx uccrenoBaHni HAH YkpauHbt

ObecneyeHne KOHTPONS
paanaLOHHOW
6e30nacHoOCTU
NCCNenoBaTebCKOro
peakTopa BBP-M

lpeacraBnexbl onucaHe v OMNbIT IKCIyaTalunuy cUCTeMbl
paanalunoHHON 3allThl M KOHTPOJISI MCC/IeJ0BAaTE/IbCKOIro pe-
aktopa BBP-M. [laH nepedyeHb paanaumoHHbIX GakTopoB rpu
HOpMaJIbHOM paboTe peakTopa v YCTaHOB/IeHbI OCHOBHbIE Ha-
npaBaeHnss AeSITeIbHOCTH 10 oBecrneqyeHuio paamalnoHHoN
6esonacHocTu. llpuBeneHa cratncTndeckass MHGopMaLmns
0 KOHTPOJIe 06/Iy4eHusI nepcoHana n Belbpocax paanoakTuB-
HbiX aspo3osierl. OnvcaHbl 3aa49v v CTPYKTYpa CUCTeMbl aBa-
PUAHOIO pearnpoBaHusl Ha aBapuv Y YPEe3BhLIYaliHbIe CUTYaLINN.
lpeacraBaeH KOMIMIEKC TeXHUYECKUX PeLLeHU 0 MOAepHU-
3aUmy CUCTEeMbl pagnaLMoHHOM 3aLnThl M KOHTPOJIS.

B. M LleBens, HO. M. JloBay, KO. M. Hectepyk, |. B. XoMmuny

3abe3nevyeHHa KOHTpoJIo pajialiiiHol 6e3neku
AochnigHuubKoro peaktopa BBP-M

OnucaHo cuctemy pafialliiHoro 3axmcTty 1a KOHTPOJIIO f10-
cigHnLbKoro peaktopa BBP-M i pocsig ii ekcrinyatadii. [Noga-
HO nepeJiik pafiauiiinx QakTopiB npy HopMalslbHivi po6oTi pe-
aKTopa Ta BCTAHOBJIGHO OCHOBHI HanpsMK DissIbHOCTI 11{010
3ab6e3rievyeHHs pafialifiHoi 6e3nekn. HaBeleHO CTaTUCTUYHY
IHOpMaLLito CTOCOBHO KOHTPOJIIO OMNPOMIHEHHS NepCoHasly T1a
BUKWAIB paflioakTUBHUX aepoloiB. OnucaHo 3ajayi 1a CTpyk-
TYPY cUCTeMU aBapiiHoro pearyBaHHS Ha aBapii Ta Haf3Bu-
yalHi cutyadii. [lpeacraBieHO KOMIUIEKC TEXHIYHMX PillieHb
3 MoflepHi3alii cuctemy pagialiiiHoro 3axmcTy 1a KOHTPOJIIO.

Aodepna ma padiayiuna 6esneca 2.2009

ccaenoBareabekuii peaktop BBP-M nipeacras-

JISIET cO00# OfHY M3 MOCIEeAHUX MOAU(UKALIUI

BOJIO-BOISIHBIX peakTOpoB. Takue peakTophl OT-

JINYAIOTCS TPOCTOTON KOHCTPYKLIMU, OTHOCH-

TEJIbHO HEBBICOKOW CTOMMOCTBIO M 3KCILTyaTa-
LIMOHHBIMU PacXxoJaMu, HaleKHOCTbIO U O€30MaCHOCTBIO 9KCII-
nyaranuu [1]. B CCCP Bogo-BoasiHbie peakTtopsl Thuia BBP co-
OpYXaJlUCh B OCHOBHOM B KOHIIe 1950-x — Hauase 1960-x romos
M K HACTOSIILIEMY BPEMEHM MHOTHE U3 HUX PEKOHCTPYMPOBAHHBI.
MoHocts peaktopa BBP-M—10 MBT, makcumainbHasi 110T-
HOCTb NTOTOKA TEIUIOBBIX HEHTPOHOB — okoo 1,5-1014cm? ¢ L.
B cOOTBETCTBUU ¢ MPOESKTOM peaKTop MpeaIHa3HAYAIC TSI TTPO-
BeIeHUS HAyYHO-UCCISI0BATEIbCKUX PaboT B 06IacTy SAepHO
busuky, GUNKY TBEPAOTO TeNIa, PATUAIIMOHHON (GU3UKU, paay-
AIIMOHHOTO MaTepPUATIOBEACHNUS, PaTOONOTOTUH.

B mporecce akcrtyaTaliuu peakTop MCIIOIb30BajICS IS
pellleHns 3aa4d B OOJacCTH aTOMHOM SHEPreTHKM, Paalo3KO-
JIOTUM, HEUTPOHHO-aKTUBAIIMOHHOIO aHaIW3a, ITPOU3BOICTBA
PaaOU30TOIOB MJIsI TTPOMBIIIIEHHOCTH M paauodapMmpena-
paToB IjIT MEAMIIMHEBI. B HacTosIiee BpeMs peakTop SIBIISIETCS
VHUKAJbHOU SASPHONM YCTAHOBKOM B YKpaWHe M3-32 €0 TeX-
HUYECKUX IMapaMeTPOB U BBICOKOKBATU(GUIIMPOBAHHOIO ITep-
COHaJa.

Peaxrop BBP-M pacnonoxken Ha tepputopun MHcTuTyTa
sanepHbIX uccnenoBanuit HAH Ykpaunsr B ['onoceeBckom pati-
oHe T. KneBa. THCTUTYT KaK 9KCIUTyaTUPYIOIIAas OpraHU3aIIisa
MMeeT HeoOXOMMMBbIe JIMIIEH3UU 1 pa3pellleHrs Ha dKCIuTyaTa-
IIWIO peaKTopa. DKCIUTyaTallds CUCTeM M 000pYIOBaHUS peak-
TOpa OCYIIECTBIISETCS B COOTBETCTBUM C TPEOOBAHUSIMM KCTI-
JIyaTalTMOHHOM MOKYMEHTAIINH, pa3paboTaHHOM Ha OCHOBAHUN
MIpaBWI, HOPM U CTAHIAPTOB YKPaWHBI I OOBEKTOB aTOM-
HOM 9HEePreTUKU. DKCIUTyaTAIINIO PEAKTOPa OCYIIECTBIISET O -
TOTOBJICHHBIN TTepcOHAT, UMEIOIINI 0pOPMIICHHBIE B YCTAaHOB-
JICHHOM TTOPSIAKe MOMYCKU K paboraMm. Pexxum paboTel peakTo-
pa ompenensercsd TpeOOBAaHUSIMU 3KCIIEPUMEHTATBHBIX ITPO-
rpamM. Kak mpaBuio, peakTop paboTaeT B peKUMe HeleTbHbIX
IIUKJIOB, TTPU HEOOXOTUMOCTU MOXET paboTaTh HEMPEPBIBHO
B TeUeHHUE NBYX-TPeX HEMeTb.

B 2004 r. HAH VYkpauns! ono6peH «CTparernuecKuil rmiaH
WCIIOIb30BAHIS HCIUISIOBaTeIbcKoro peakropa BBP-M WA » [2].
OcHOBHa4 IIe/Tb IJIJaHa — KOOPAWMHAIMS paboTHI 3KCILIyaTH-
pyIoIllell OopraHM3aluy, WcclIeAoBaTeNell U ToJIb30BaTeIe U3
Pa3TMYHBIX OpPTaHU3AIIW, BBISBICHUE MOTPeOHOCTEN M BO3-
MOKHOCTE! MCITOJIb30BAHUS peakTopa, obecriedeHne ero cTa-
OWIBHON PabOTHI TyTeM ITO3TAITHOTO BBITIOJTHEHUS CTpaTeTH-
yecKuX 3a7a4. CeTomHAIIHEee TEXHUUECKOE COCTOSHIE peaKTo-
pa TO3BOJISET €ro MajJbHEeHIIylo 6e30macHyIo 3KCILIyaTallnio
B Gmkaiiie 8—10 JIeT TIpu YCIOBUY MOIESPHU3AIMU OTHE/b-
HBIX CUCTEM M 3JIEMESHTOB, ITO3TOMY IVIABHOM 3aayeil TutaHa
SBIISIETCS MIPOIJICHNE IKCIUTyaTaluy peakropa mo 2015 .

B mae 2006 r. sKcryaTalng peakropa OblIa IIPUOCTAHOB-
JISHA C IIETbIO BBITIOJTHEHUS PaboT IO MOASPHU3AIUN CUCTEMBI
yrpasieHus u 3ammThl (CY3). B teuenne 2006—2007 rr. CY3
ObITa 3aMeHa Ha COBPpeMeHHOE 00OpyIOBaHNE — TTPOMBIIIIICH -
HO-TEeXHUYECKUIM KOMITJIEKC aBTOMATUYECKOTO PETYTNPOBAHUS,
KOHTpoJid, ynpasieHud u 3ammThl ([ITTK APKY3).

C konua 2008 r. mIaHMpyeTCcs ITOCTEIEHHBIN (B TEUeHHE
TpeX JIeT) Mepexoid IKCIUTyaTalluM peakTopa Ha HU3Koobora-
LIIEHHOE sIIepHOe TornBo: BMecTo TB3 trnma BBP-M2 ¢ o6o-
rameHrueM 36 % GymeT MCIoIb30BaThes TOIUIMBO ¢ oboraliie-
HueM 19,7 %. DTo MOXeT MPUBECTU K CHUKEHUIO TUIOTHOCTH
[IOTOKA HEHTPOHOB B aKTHUBHOM 30He mpuMepHo Ha 8—10 %,
YTO MPAKTUYECKU He CKAKETCS Ha SKCIUTyaTAIIMOHHBIX XapaK-
TEPUCTUKAX PEaKTOpA.
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COBepIICHCTBOBAHUE CUCTEMBI PaAWALIMOHHON 3alUTHI
u koHTposs (CP3K) Takke sIB/sieTCsl CylIeCTBEHHBIM KOMIIO-
HEHTOM paboT 1o MoxepHU3anuu peakTopa. [lo cpaBHeHMIO
C TIPOEKTOM 00OpPYIOBaHUE CUCTEMBI OBIIO Y3Ke IBaKIBbI 3aMe-
HEHO HOBBIM. B HacTosIlIel cTaTbe NMPEACTABICHO OIMCAaHUE
u 3agayn CP3K, ananus dynkunonuposanus CP3K B TeueHne
TOCTIEAHUX AECSITH JIET, a TAKXKE MEPOMPUSITHUS 110 NajbHeHIe-
My YCOBEPIICHCTBOBAHUIO CUCTEMEI.

PagunaunoHHble ¢pakTopbl
Npu aKcnayaTauuum peakTopa

OO6beKT, MaTepuaa WIA YCTPONCTBO, COmEpXKAIlMe paauo-
AKTUBHBIE BEIIIECTBA U CITIOCOOHBIC 0Opa30BBIBATH NOHU3UPYIO-
1Iee M3Jly4eHNEe, Ha3bIBAIOTCA MCTOYHUKAMU MOHU3UPYIOLIUX
nsnyuenutt (MMN). Otkperreie UMM — pannoakTuBHBIE Ma-
TepHUajbl B BUAC a3p030JIel, TBUTH WX KUIKOCTeH, TIpu paboTe
C KOTOPBIMHM BO3MOXHO TTOCTYIUIEHUE UX B OKPYKAIOIIYIO Cpe-
Iy ¥ 3arpsI3HEHUE TTOBEPXHOCTH UJIU TTOCTYIUIEHUE B OPraHU3M
yenmoBeka. 3akpeitele UMW — pannoakTWBHBIE MaTepUaIHI,
TTOJTHOCTBIO 3aKJIIOUEHHBIE B TEPMETUYHYIO TBEPOYIO 3allUT-
HyI0 000JIOUKY U3 HepaIMOAaKTUBHOIO MaTepraja Bo m3bexka-
HUE UX MOCTYIUICHUS] B OKPYKAIOUIYIO Cpefy TpU HOPMATbHBIX
ycaoBUSX aKcrryarauuu 1 usHoca. MM cuurarores onacHbI-
MU, €CJIM OHU, HE HAXOMSCh O] KOHTPOJIEM, MOTYT TIPUBOIUTH
K 0OJTy4YeHUI0, TOCTATOYHOMY UII BOSHUKHOBEHUS CEPbE3HBIX
eTepPMUHUPOBAHHBIX MOCICACTBUN U 3M0POBhs [3].

OCHOBHBIMU pPagUALIMOHHBIMU (DaKTOpPaMHU B YCJIOBUSIX
HOPMAaJTBHON paGoTHl peaKTopa SBIISIOTCS BHEITHUE TaMMa-,
Gera-, HEUTPOHHOE U3IYYSHUS, a B IIEPUOI PEMOHTHBIX paboT
Y TUKBUIAIIMY aBapyuil HApSIMy ¢ BHEUTHUM OeTa- ¥ TaMMa-06-
JIydeHUEeM BO3MOXKHO TOCTYIUICHUE B OPraHU3M pagvoOHYKIIH-
noB. PeakTop cumTaercsa 6Ge30macHBIM, €ClIM MPU HOPMAaJTbHOMN
SKCIUTyaTAllUd M TPOSKTHBIX aBapUIX TEXHUYESCKUMU M Opra-
HU3AIIMOHHBIMI MEPOIIPUITUIMHU OOecTiedMBaeTCs HETPEBBI-
IIIEHNe YCTAHOBJISHHBIX 103 BHYTPEHHETO M BHEIIIHETO OOITy-
YSHMS TTepCOoHAIa U HAacCelIeHUs, a TaKKe COAepKaHUSI paauo-
HYKJIMOOB B OKpYyKaloIleil cpeme [4].

I1pu sxcrutyatammum peakropa BBP-M pammanmonHas omac-
HOCTBb OTIPEHeIISIeTCS:

BHCUWHUMU 2AMMA~- U 6ema-usayueHUsMU pa3uuHbIX SHepeull,
MCTOYHUKAMU KOTOPBIX CITyKaT sIIepHOe TOprovyee U MPOMYKTHI
€ro NeJIeHUsI, HaBeleHHas aKTHUBHOCTb TEIIJIOHOCUTENIS, KOH-
CTPYKIINI, AeTajiell M Y3JIOB peaKTopa, MPOAYKTOB KOPPO3UH,
0ob6y4yeHHBIe B aKTUBHOM 30HE MaTepHasTbl U 0Opas3Ilel;

HelmpoHamu pa3auvHblX 3Hepeull om 6bicmpbix 00 MENa08bIX.
VcTOYHUKOM HEUTPOHOB CIYKUT aKTHMBHAsS 30HA peakTopa.
BoszneticTBue HEHTPOHOB BO3MOXHO B TIOMENISHUU pPEaKTOop-
HOTO 3aj1a TIpH paboTe peakKTopa Ha MOIIHOCTH BOIM3U IKCIIe-
PUMEHTAJIBHBIX KaHAJIOB IPY BBIBOJE HEUTPOHHBIX ITyYKOB 3a
3aIIUTY;

PAOUOaK MUBHBIMU A3P030AAMU OCKOAOUHOU U HABCOCHHOU aK -
muenocmu. VICTOUHMKAMU a3po30jiell SBIAIOTCS SAepHOE To-
proyee, TPOAYKTHI €TO NEAeHUsI, a TAKKe TTPOAYKTHI AaKTUBALIIHU
TEIJIOHOCUTEIS, SJIEMEHTOB KOPPO3WH, 0OTydaeMbIX MaTepH-
aJIOB, TOCTYMAIOIIME B TEXHOJIOTMYECKUE KOHTYPBHI M BO3AYX
pabounx MOMeEIIEeHUN MpU HapyIIeHUN TepMETUYHOCTU KOM-
MYHUKAIIUH U CUCTEM PEaKTopa;

unepmusiMu paduoaxmueHeimu eazamu (HPI): ' Ar, BosHu-
KaroluM TIpu obmydeHmn 4OAr, comepsKalierocs B BO3LyXe, 3a-
TIOJTHSTIOLIEM KOHCTPYKTHBHBIC MOJOCTH B CHUCTEMAX PeaKTopa;

ockonounvimu UPI u neckosemyvumu npodykmamu OeneHus,
TaKMMU KaK KCEHOH, KPUIITOH, 1ofa. MICTOUHUKOM BBIIEICHUS
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PaIVOaKTUBHBIX Ta30B B IMOMEIIEHUS CIYKUT aKTUBHAs 30HA
peakTopa, KOHTYpP TEIJIOHOCUTESI M Ta30BbIe CHUCTEMBI IIPU
HapyLIEHUU TepMETUYHOCTH KOHCTPYKLWI WM TpU HELOCTAa-
TOYHOM 3(hGEKTUBHOCTH pabOThI CUCTEMBI TEXHOJOTMYECKOM
BEHTWISLIUU;

PA0UOaK MUBHBIMU 3aePA3HEHUAMU PAaOOYUX TTOBEPXHOCTEM
TIOMEIIeHUM, 060PYIOBaHMS, CIICIIONEKIBI;

BO3MOXKHBIM ITOCTYIIEHUEM B BO3IYX pabodmMX ITOMEIIeHU
W OKPYXKAIOLIYIO CPENy HpoO0yKmoe aKkmusauuu TEIIOHOCUTE-
JIell U 3aMenJIUTENs;

SKUIKUMU U TBEPABIMU paoU0aK MUBHBIMU 0MX00aMU.

B mpoekTHOI mokymeHTaumu u OT4yeTe Mo aHanMu3y Oe3-
onacHoctH (OADB) orpeneneH nepeyeHb aBaprii, BOSHUKAIOIINX
BCJICACTBHE HEUCIIPABHOCTU OOOPYIOBaHUS, HEITPaBUIbHBIX
NEeMCTBUM TTepCOHAIa, CTUXUMHBIX OSICTBUI WM MHBIX IPUYNH,
KOTOpBIE MOTYT IPUBECTH K ITOTepe KOHTPOJIST Hal MCTOYHU-
KaMU U3JTyYeHMsI, OOTyYeHHIO JTIone U (MIr) pagrioaKTUBHO-
MY 3arpsS3HEHUIO OKPYKAIOIIEH Cpebl.

Hicke, B mopsinKe yObIBaHUS BEPOITHOCTH BO3HUKHOBEHUSI,
TIPUBOJUTCS CITUCOK BO3MOXKHBIX TUIIOB aBapuii, CBI3aHHBIX
C MCCIIEIOBATEIbCKUMU SINEPHBIMU PEAKTOPAMU:

HEOXUIAHHBIN cIabBI BEIOPOC paIOAaKTUBHOIO BEIIECTBA
C MaJIofl WM HYJEBOM CTETNEeHbIO BHEIIHETO OOTYyYeHUS Tep-
COHa/Ia (MHOTIA Ccy4YaeTcsl BO BpeMs KalUTaJIbHOTO PEMOHTA
WIN TIPU TIepeBO3KE MCMOIb30BAHHON CMOIBI MO0 TOTLIMBA;
VTeUKM B CHCTeMe TEIUIOHOCUTENSI — IIpOTEeKaHUe Tpyd, IMo
KOTOPBIM MOCTYTIAET TETUIOHOCUTEITh, — YaCTO CTAHOBSITCS TIpH-
YMHOM pacIpocTpaHeHUs paalOaKTUBHOTO 3aTPSI3HEHMS.);

HeOoXUIaHHOE BHEITHEE PAIMOAKTUBHOE 00 TyYeHNe ITepco-
Hama (cy4aeTcss BO BpeMs KalUTAIbHOTO PEMOHTA WJIM IINTAT-
HOTO OOCITY>KUBAHUI. );

coueTaHUe BhIOpOCca 3arpsI3HSIONIETO MaTepHasa W BHEIII-
HETO paJMoaKTHBHOIO (ciaboif cTemeHM) OOIydeHUs ITepco-
Hajla (3TU aBapuU MPOUCXOAAT TIPU TeX XKE YCIOBUAX, UTO
¥ B IIPEABIAYIINX ABYX CIYYasx);

TIOBEPXHOCTHOE 3arpsI3HEHUE B pe3y/IbTaTe KPYIHOM yTeu-
KM B CHCTEME TEIUIOHOCUTEJISI peaKTopa WM YTEUYKH UCITOb-
30BAaHHOTO TETUIOHOCHUTEJIS;

TIoMalaHue PAJUOAKTUBHBIX BEIIECTB (ITPOAYKTOB MEICHUS
M aKTUBAIlMM) Ha KOXY, TOA KOXY, B YIIM U TJa3a JIonei us
Yyucia repcoHana;

CUJIBHOE PAaIMOAKTUBHOE OOIy4YeHHWe IMepcoHaja (MOXKET
TIPOM30MTH TI0 HEOCTOPOKHOCTH, IIPU TPyOOM HapyIIIEeHUN HOPM
¥ TIPABWI SACPHOM M PaIUaIlMOHHON 6e30IacHOCTH);

TIoTnagaHue HeOOBIINX, HO TIPEBBIIAIOIIMX TOITYCTUMBIE HOP-
MBI KOJIMYECTB PAJUOAKTUBHBIX OTXOINOB 32 TEPPUTOPHIO SIEp-
HOW CTAaHIIMM (MOXeT OBITh CBSI3aHO C OIIMOKAMU TIepCOHAa);

pacIiaBlIeHHe peakTopa (B 3TOM ciTydyae BO3SMOXKHEBI OOIIHp-
HOe 3arpsiI3HeHME 30HBI BHE SIIEPHON CTAHLIMU U BBICOKUE 103BI
O0JIy4eHMsT TIepCcoHAaa);

BBIXOJI peaKTopa M3-TIOI KOHTPOIS (pa3roH peakTopa, OT-
KJIOHEHHE €r0 MOITHOCTA OT HOMUHAIBHOIO PEXMMA).

JBe mociienHUe W3 TMEPEYUCICHHBIX aBapuil OTHOCSTCS
K «3aIPOSKTHBIM» aBapUSIM.

Ilpu aBapusx peakToOpoB C CHUCTEMOU BOASHOTO OXJIAXKIE-
HUS BBIACIISIOTCS CIEAYIOLINE PaIUOHYKITUIBI:

PaIMOaKTUBHBIC TIPOAYKTHI KOPPO3UH U SPO3UM (M3BECTHBIE
Kak CRUD) B TeIUIOHOCHTENE, HATIPHMEp 25 6OCo, Fe, 3Mn
u 183Ta;

MTPONYKTHI pacrafa HU3KON aKTUBHOCTU, OOBIYHO TIPHUCYT-
CTBYIOIINE B TeluToHocuTene, HarpuMep 1311 u 137Cs;

TPUTUM, BBEIpabaThIBaeMBIii B aKTUBHON 30HE peaKTopa
B 06beMe 1-1074 aTOMOB TPHUTHS 32 OIHO pacIIeIlIeHNe (TOMb-
KO YacTh €ro MOKUAAET TOTUTHRO).

Aodepna ma padiayiuna 6esneca 2.2009




Oo0ecneuyeHre KOHTPOJI PaJlallMOHHON 0€e30MaCHOCTH UCCJIE0BaTe/IbcKOro peakropa BBP-M

ABapuM Ha SIepHBIX ycTaHOBKax (V) ¢ BbIXomoM paamoak-
TUBHBIX BEIIECTB B OKPYXKAOIIYIO CpeAy MPUHSTO KilacCUubUII-
poBaTh IO TPaHMIIE PACIPOCTPAHEHUS U KOJWYECTBY BBIIIE-
IIMX TIPY aBapvM PaaguoOaKTUBHEIX BellecTB. [l Kiaccuduka-
MY aBapuii Ucrionb3yercs MexayHaponHas mKkaia MATATOS.

OCHOBHYIO OITacHOCTD /TS HACEJICHUS W TIPEATIPUSITUIM, pa3-
MEIIEHHBIX BOMM3M Y, co3maroT aBapuM ¢ OIUIABISHUEM aK-
TUBHOM 30HBI; BEPOITHOCTb TAKUX aBapHil olleHUBaeTca hak-
TopoM prcka 1074+1073 (peaabHEIE JaHHBIE IS SHEProGIo-
kKoB ADC VkpauHBI), T. €. OJHA aBapusl Ha OZHOM SIIEPHOM
peakTope B TeueHrne 10—100 ThICSY JeT TpU HeOIarompusT-
HOM CTeueHUM oOcTosATenbcTB. Kak moKasbiBaeT TpaKTUYe-
CKUI OMBIT, aBapuy Ha S1Y MoryT OBbITh IBYX THIIOB: 6e3 pa3py-
LIICHUS SIISPHOTO peakTopa U ¢ pa3pylIeHUEM SIIepHOTo peak-
Topa. BONMBIIMHCTBO OMMCAaHHBIX aBapUil UIST MCCIeAOBATEb-
CKHUX PEaKTOPOB HEBO3MOXKHBI, HO Ha CTAIUU MPOSKTUPOBAHUS,
TaK Xe, Kak 1 m1g ADC, HeobXoauMo MpoaHAIU3UPOBaTh Ha-
6Op MPOSKTHBIX aBAPUIl M Mephl MO JOKATU3AIIMA U JTUKBHUIA-
IUU UX TTOCJISACTBUM.

Ilpu «3ampOEeKTHBIX» aBapUAX MPOEKTOM OOeCIIeUNBAETCS
OTrpaHUYEHUE TTOCTISACTBUI aBapUU C TSKEIBIM TTOBPEXKICHUEM
AKTUBHOW 30HBI B LIEJISIX 3alMTHI TiepcoHana AY u HaceneHus.
BepogTHocTHEBIE KpuTepul Oe30IacHOCTH NpoeKTa HoBoro AP
JIOJDKHEI YIOBIETBOPATh TpeboBaruam HIT 306.1.02/1.034-2000
(OITB AC-2000):

BEPOSATHOCTD TSTKEIOTO TTOBPEXICHUST aKTUBHOM 30HBI AOJKHA
6T MeHee 107 Ha peakTop B TOX;

BEPOSITHOCTh MPeNe/TbHOTO aBapUITHOTO BBIOpOca He MODKHA
mpesbiurate 10°¢ Ha peakrop B TOLL.

OpraHusauMq CUCTEeMbl KOHTpONSA
U BUAbI VI3MepeHI/II7I

OCHOBHBIM MPUHITUIIOM OOecTiedeHUsT O0e30IacHOCTH sIIep-
HBIX OOBEKTOB SIBIISIETCSI ONTUMAIBHOE COYSTAHUE UeThIpeX Ha-
TIpaBJICHUN MeITeTbHOCTH: IOPUANYSCKOT0, OPraHU3allMOHHOTO,
KaZpOBOTO M TeXHUYecKoro. FOpumnyeckoe 3aKIrodaeTcs B pas-
paboTKe M COBEPIICHCTBOBAHUU SIIEPHOIO 3aKOHOMATETBCTBA,
B KOTOPOM BOITpOcaM Oe30MaCcHOCTH AKCIUTyaTAlluy TTpUHAIIS-
JKUT TIaBEeHCTBYIONIAsI porb. KampoBoe mpeaycMaTpruBaeT CUCTEMY
Mep TI0 MCTIOIB30BAHMIO TTPOdhecCUOHAIBHO TTOATOTOBICHHOTO
nepcoHaa. OpraHU3alIMOHHOE COCTOUT B HEYKOCHUTEITHBHOM
COOTIONEHNH EeCTBYIONIX HOPM, TIPABWJI, CTAHAAPTOB M per-
JIAMEHTOB TT0 6€30IacHO 3KCITIyaTalluH, a TAKKe COBOKYITHOC-
TU Mep, TTPeIyCMaTPUBAIOIITNX HEOOXOMUMBIE N CTBUSI TTPU BO3-
HUKHOBEHMM aBapuil. TeXHUYeCKUE MEPONPUATHSI BKIIIOUYAIOT
CO3MaHUE U TIOIEPKaHNE B pabOTOCIIOCOOHOM COCTOSTHUU CHIC-
TEM 3aILUTHI ¥ JUATHOCTUKY [5, 6].

OCHOBHBIE HAIIPaBISHUS IeITESABHOCTY IO PaANAIlOHHOMN
3aIUTe TIepCOHAIA TIPY IKCIUTyaTaIllU peakKTopa yCTaHOBIEHEI
«[TporpamMmoii paguallmOHHON 3aIUThI TIepcOHAIa TIPU 3KCII-
nyarauyu VAP BBP-M WAW HAH Ykpauns» [7].

7 3aIIUThl TIepcoHasa, HaceIeH!s M OKpysKalollel cpe-
bl Ha peakTope BBP-M QyHKIIMOHUPYIOT cucTeMa paaualiu-
oHHOU 3amuTel (P3) m cucTeMa pamMallMOHHOTO KOHTPOJISA
(PK) [8], KoTOpbIe BKIIOUAOT:

OMOTOTMYECKYIO 3AIUTY OT HEUTPOHOB M MOHM3UPYIOIINX
W3TYyYeHUM aKTUBHOMN 30HBI, XpaHWIHIIIA OTPabOTaHHOTO SIiep-
HOTO TOIUITMBA U O0OOPYAOBAHUS TIEPBOTO KOHTYpPA;

PaIVALIMOHHBIA KOHTPOJb B IMOMEILISHUSIX CTPOTOTO PEKU-
Ma ¥ 30HBI CBOOOIHOTO JOCTYIIA;

CHCTEMY OPraHMU3ALIMOHHBIX MEPOIPUATHHI, HAITPpaBISHHBIX
Ha CHIDKEHHE H03 OOIydYeHUST.
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PaguanimoHHBINT KOHTPOJIB OCYILIECTBISETCS C LIEJbI0 KOH-
TPOJIS 3a:

COCTOSHMEM 3alllUTHBIX OapbepoB;

AKTUBHOCTBIO TEIJIOHOCUTENIST MEPBOrO KOHTYpa M TEXHO-
JIOTMYECKUX cpell (Boma, BO3AYX, 000pyIoBaHME);

cofepKaHWEM PaIMOHYKIIMIOB B OpraHU3Me IepcoHaa;

WHAWBUIAYAIbHON JO30M BHEIITHETO OOTYyYEHUS;

MOIITHOCTBIO TAMMAa-HM3JIyYeHUsSI B TTOMEIICHUSIX;

pagvaIllMOHHON OGCTAHOBKOW B 30He HaOMIOmEeHUS (B TOM
YyciIe JUTI MIPOrHO3a Pa3BUTHS PaIUAlIMOHHON OOCTAHOBKM).

PagmanimoHHBIN KOHTPOIb OCYIIECTBIISIETCS CTAIllMOHAPHOM
U TIEPEHOCHOM ammapaTypoil panuaioHHoro KoHTposs (APK).
CraunonapHas APK — mMHorokaHajabHast ycTaHOBKA JO3UMET-
PUYECKOI0 M TEXHOJIOTMYECKOro KOHTPojIsl Ha Gase AKPB-6.

PagmanimoHHBIN 1O3UMETPUYECKUY KOHTPOJIb B ITOMEIIEHU -
SIX pPeaKTOpaX BKIIOYAET B cebs CISAyIONINe BUIbI U3MePESHU
[9, 10]:

WHAWBUAYAIbHONW MO3BI BHEILIHETO OOTYyYeHM IepcoHalIa
B 30HAX CTPOrOro U CBOOOTHOIO PEeXUMA;

MOIIIHOCTY 3KBUBaJIEHTHOH 0361 (MB/]) raMma-u3inydeHust
B ITOMEIIEHMUAX 30HBI CTPOTOro peXkMMa C ITOMOIIIBIO CTAIO-
HapHOU APK;

MBS/l raMmma-u3mydeHus B TIOMEIISHUSIX CBOOOIHOIO PEKUMa
W Ha TEPPUTOPUU C TTOMOIIBbIO MTepeHocHo APK;

M3B]l HEeUTPOHOB ¢ ITOMOIIBIO CTAIIMOHAPHOMN M MepeHOC-
HOolt APK;

00BbEMHON AKTUBHOCTU WHEPTHBIX PAIMOAKTUBHBIX T'a30B
(MPI), 6era- u anpda-aspo3osieit B BO3AyXe MOMEIIEHUH 30HbI
CTPOTOTO PEKMMa ¢ TMOMOIIbIo cTanmoHapHoi APK;

VPOBHS 3arpsi3HEHUS GeTa-pamuoHYKIMIAMU (TIOMEIIeHUST
30H CTPOTOro U CBOOGOTHOTO PEXXUMOB, 000pYyIOBAaHUS, TPAHC-
TIOPTHBIX CPENCTB) C IMMOMOIIBIO CTAITMOHAPHON U TTepeHOCHOM
APK, a Takke MeTomoM OoTGOpa Ma3KOB;

CITEIIOAEKABI M TTOBEPXHOCTH Tella TIepcoHaa Ha pabodmx
MecTax U B CAaHITPOIYCKHUKAX ¢ TIOMOIIIbIO CTAITMOHAPHOM U Tie-
peHocHoit APK;

00bEeMHOM aKTMBHOCTH Y AKTMBHOCTH PaITUOHYKIIMIOB B BEIOPO-
cax ¢ peakTopa B aTMocdepy ¢ IToMOIIbio ctarmmoHapHol APK.

PangmaitioHHBIN TEXHOIOTMUECKUM KOHTPOJTb BKITIOUAET U3-
MEPEHMUST:

MB]I raMma-u3TydyeHUs B HEOOCTYKMBAEMBIX TTOMEIISCHUSIX
30HBI CTPOTOTO peXkMMa (peaKTOPHBIM 3aJ1, HACOCHAsT TIEPBOrO
KOHTYpa, MOHOOOMeHHbIe (bUIBTPHI, TETUIOOOMEHHUKY, TETLIO-
HOCHTENTb TIEPBOro KOHTYpa, HaAPEaKTOPHOE MPOCTPAHCTBO);

00BEeMHOM aKTUBHOCTH U aKTUBHOCTH PAJMOHYKJTHIOB B BO3-
IYITHOU cpelle HalpeaTOPHOrO MPOCTPAHCTBA;

00BbEMHOM aKTHMBHOCTU OeTa-paJMOHYKIUAOB B BOIE BTO-
poro KOHTypa ¢ IOMOIIbIo cTarmmoHapHoit APK;

00BbEMHOM aKTUBHOCTH DPAIUOHYKIIWAOB B TEIJIOHOCUTEITS
TIEpBOro KOHTYpa € IIEIbI0 KOHTPOJS TePMETUYHOCTH TOTLINB-
HBIX COOpOK.

KoHTponb MHINBUAYATBHON MO3BI BHEITHETO TaMMa-00ITy-
YEeHW TIPU BBIMTOTHEHWH PaJUallMOHHO-OMMACHBIX paboT ocy-
IIECTBIISETCS ¢ TIOMOIIIBIO MHANBUIYATBHBIX TO3UMeTpOoB /-2P,
MJ1-02. B xauecTBe aBapUITHBIX IIpUMEHSIOTCS Jo3uMeTpbl MI-11,
AKII-50, U-I. O6paboTka pe3yJbTaTOB U (OpMHUPOBAHUE
OTYETHOM TOKYMEHTAIINU BBITIOTHSIOTCS C TIOMOIIIBIO ITPOrpaM-
el [TUJIK, naHHBIe COXPaHSIOTCS B 9JIEKTPOHHOM BUIE B 6ase
JAHHBIX.

s orepaTUBHOTO KOHTPOJISA PaaUAllMOHHON 0OCTaHOBKU
Ha peakTope BBeIeHBI KOHTPOJIbHBIC YPOBHU OOTYyYeHUS Tep-
coHajla (KaTeropus A), KOTOpbIe YCTAaHOBJICHBI HA OCHOBAHUU
tpeboBanuit HPBY-97, OCIIY, ocobGeHHOCTEN TEXHOJOTUU
¥ OTBITA 9KCIEPUMEHTATBHBIX U 3KCIUTyaTallMOHHBIX paboT,
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Tabauya 1. 3HayeHUs KOHTPOJBHBIX YPOBHEH AJISI TEpCOHAIa peaKTopa

M3 Hxormers, no:oxla }EsﬁrpoHOB*’ O0neMHasi aKT IBHOCTH, Br/m3 Yponens Komp?ﬂb-
11 ome 1ie Hte MK?'B/"I H-M ¢ 1x10 3a1 PA3HE HUA, yp](i)ll;le“}m
2 1
4 n m o-a3poas|B-asposas|  HPI B, o Zmir Ao, M3B
Hacocnas 1-ro xonrypa 200,0 — — — 3,7 37,0 — 10° 18
Kpruika peakropa 200,0 — — 65 2,96 37,0 1,1x 10° 10° 18
TToiy oOcay xuBaeMble 20.0 o o o 2,96 37.0 1 1x 100 50 .
IIOMEITCHUST
PeaxTopHblit 3a1 20,0 10 10 30 2,96 37,0 1,1x 106 50 —
XpaHWIHITE CBEKE O TOIIMBA 4+100 — — — — — — — —
XpaHWMITe clerMaTepruaioB 4+10 — — — — — — — —
30Ha ¢cBOGOHOIO JIOCTy 1A 0,7 — — — — — 1,8x 10° — —
* 0 — OBICTpBIE, 7 — IIPOMEXYTOUHBIE, M — TEIUJIOBbIE HEUTPOHBI

a TaKKe JOCTUTHYTOTO YPOBHS PagUAllMOHHON Oe30IMacHOCTH
[11]. 3HaueHUST KOHTPOJIBHBIX YPOBHEN YCTaHOBIIEHBI HIKE CO-
OTBETCTBYIOIINX JIMMUTOB O3Bl U AOMYCTUMBIX YPOBHEU IS
MIPOBENCHUS OINEPAaTUBHOIO pPagUAIlMOHHOIO KOHTPOJIS B TIO-
MEIIaHUSIX 30H CTPOTOTO M CBOOOTHOTO PEKMMOB.

KoHTponb BHelLLHero o6nyquM9| nepcoHana

CratucTudeckas MHGOPMAIIUI O J03aX BHEIIHETO O0Iyde-
HUS TepCOHATIa PeaKTopa B 3aBUCUMOCTHU OT KOJUYECTBA BBI-
TTOTHEHHBIX paJNalliOHHO-0MACHBIX PaOOT U MX MPOIOIKUTETb-
HOCTH IIpeNcTaBjIeHa B Tabm. 2.

Kak BugHo 13 Tab:. 2, Ha iporsokeHnu 1998—2008 1T cpen-
HeromoBasg WHAWBHIOYAJbHAs mo3a OOydeHUs IepcoHaja He
npeBbIana 2,41 m3B/rox (B 1999 T.), 4TO 3HAYUTETBHO MEHbB-
1IIe YCTAHOBJIEHHBIX KOHTPOJIBHEIX YpoBHell (Tabi.1).

JwHaMUKa WHOIWBUIOYATBHBIX 103 BHEIIHETO OOTydeHUS
OTIPEEIISIETCS XapaKTePOM U TTPOMOJIKUTEIBHOCTBIO paarall-

Tabauya 2. KoIUIEKTUBHEIC M MHINBUIYAIBHBIE JO3bI
0o06TyueHMsT MepcoHata peakTopa

Konso | IIponosxure ins-
Ton Kou- e peo- HOCTH pador, u Moz
P;600T e, mommas | cpepuss | OWICKTHB- | Cpetd,
eL pe Has, M3B-uesr.| M3Brox
1998 269 22 322.8 1,2 68,7 1,27
1999 219 32 635,1 2,9 140,2 2,41
2000 247 41 790,4 32 160,5 2,29
2001 262 49 995,6 3.8 168,9 2,31
2002 2908 28 476,8 1,6 108,9 1,49
2003 237 31 616,2 2.6 125,0 1,68
2004 211 34 7385 35 152,7 2,06
2005 219 29 613,2 2.8 132,7 1,79
2006 263 37 867,9 3.3 161,7 2,21
2007 184 35 220,8 1,2 89.6 1,31
2008 150 33 255,0 1,7 107,9 1,56
R’}

OHHO-OMACHBIX PaboT, BBIMOTHIEMBIX IO JO3UMETPUISCKOMY
HapsOy, U UMEHHO 3TUM OOBSICHIETCS 3aMETHOS M3MEHEHUE
KOJUTEKTUBHOMN O3Bl Ha MPOTSIKEHUM paccMaTPUBAEMOTIO [e-
CATWJICTHETO TIepHOa.

OCHOBHBIMU paIUAIIMOHHO-OMACHBIMU paboTaMU Ha peak-
TOpe, TTPY BBITTOTHEHUN KOTOPBIX TIePCOHAIT TTOTy4YaeT Haubob-
1IIyIO TO30BYIO HATPY3KY, SBISIOTCS:

PEMOHT, MOHTaX M IEMOHTaX OCHOBHOTO TEXHOJIOTHYeE-
cKOro obopymoBaHUsI, OCOOEHHO B HACOCHOM 1-To KOHTYpa;

paboTEI Ha KPHIIIKe peakTopa, 0COOSHHO TP Meperpy3Ke
AKTUBHOU 30HBI;

paboTEI Ha 3aKPBITBIX OYMCTHBIX COOPYKEHUSIX PEeaKTOp-
HOTO KOMIUTIEKca, 0COOEHHO TPH 3aMEHE OYMCTHBIX CMOJT;

oT6op Mpob TEIIOHOCUTES U UX aHAIU3;

c6op, KOHAUIIMOHUPOBAHKE, TPAHCITIOPTUPOBAHNE U XpaHe-
HUE PaIMOAKTUBHBIX OTXOMIOB;

BCe BUIBI paboT ¢ 0TpabOTaHHBIM SIEPHBIM TOTLTUBOM B Xpa-
HUINIIE, 0COOSHHO MpH NpoBeaeHuu pesusuu TBC.

Ha ocHoOBaHUM NaHHBIX WHAWBUAYAIBHOTO IO3WMETpPUYE-
ckoro KoHTposis 3a riepuof, 1998—2008 rr. hakToB MpeBBILIEHUS
rpanutl no3nl (I'/]) mepcoHazoM peakTopa He 3a(pUKCHUPOBAHO.

3a 49 ner sKcIUTyaTalluM peakTopa He OBLIO aBapUHBIX
CUTYyaluii, KOTOPBIE TIPUBOAWIN OBl K ITPEBHIIIICHUIO YCIIOBUH
HOPMAJTBHOM 3KCIUTyaTallui. B OCHOBHOM aBapHWiHBIE CHUTYya-
uuy (mpuMepHo 85 % oT BeeX 3aperuCTPUPOBaHHEIX) GbUIH CBSI-
3aHBI ¢ BHEIJIAHOBBIMHM aBTOMATUYECKUMHU OCTAHOBAMU peaK-
Topa. Okoio 8 % aBapUHHBIX CUTyalldid CBSI3aHbI C HEMCIIPaB-
HOCTAMM 0GOpYIOBaHUS M OKOJI0 7 % 0ByCIOBIEHBI OIING0Y-
HBIMU JeHCTBUSAMU TIepcoHaa.

BHemaHOBBIE OCTaHOBBHI (aBTOMaTHUUeCcKUil cbpoc A3)
TIPOMCXOAVIIN BCASACTBIE TAKUX TIPUYMH: KPATKOCPOYHOTO (Me-
Hee | ¢) OTK/IIOUEHUS 3IeKTponuTanus — 22 %; oTKa30B B pa-
6ore obopymnoBaHusa — 58 %: ommbok mepcoHana — 14 %; us-
MEHEHMs 3Ha4YeHUS mapaMeTpa (B OONBINYIO WINM MEHBIIYIO
CTOPOHY I10 CPaBHEHUIO C YCTAHOBJICHHOM BeanunHon) — 6 %.

3a mepuof IKCIUTyaTallud PeakTopa B TTOMEIISHUSX 30HBI
CBOOOMHOIO peskuMa He ObUIO CITydyaeB 3arps3HEHUs panuo-
HYKJIUOAMU U a3pO30JIMU BBHIIIE YCTAHOBJICHHBIX KOHT-
POJIBHBIX ypoBHeM. HempenBuneHHOe 3arpsisHeHNE TTOMEIIeHUH
CTPOTOro PEXMMA MTPOUCXOAWIO BCIASACTBUE OIIMOOYHBIX eti-
CTBUM TepcoHana (MpubausuTenbHo 95 %), mpu 3TOM JO3bI
BHEIITHETO OOTyYeHHs ITIepcOoHaIa He TTPEBBIITATA KOHTPOIBHBIX
YPOBHEM.

Aodepna ma padiayiuna 6esneca 2.2009




Oo0ecneuyeHre KOHTPOJI PaJlallMOHHON 0€e30MaCHOCTH UCCJIE0BaTe/IbcKOro peakropa BBP-M

KoHTponb o6beMHO aKTUBHOCTH
BbiGpocoB B aTMocdepy

OCHOBHBIMH KOMITOHEHTaAMHU BBIOpOCa peakTopa B aTMOC-
tepy sBNSIOTCST MHEPTHBIC paanoakTuBHBIE ra3el (MPT) u pa-
MMOAKTUBHBIC U30TOIHI ofa.

ITo maHHBIM cHCTeMaTUYECKUX U3MEPEHUM Ha TTPOTIKeHUN
1979—2008 rr., aktuBHOCcTh IPI" (TONBKO Mpm paboTe peak-
TOpa Ha MOIITHOCTH) OOYCIOBIIEHA CIESAYIOUINMU PaarON30TO-
mamu: YT Ar — 95 %; 85Kr — 0,8 %; 88Kr — 2,5 %; 135Xe — 1,7 %.
Cwmecw UPT gBnseTcsa MCTOUHUKOM BHellrHero obaydyeHus. Oc-
HOBHBIM MCTOYHHUKOM BHEIIHETo OOIYYeHUS CPemy MU30TOIOB
toma sBisteres 1311 (mepuon monypacmana 8,08 mHs). Bei6po-
CBhI PaIMOU30TOITOB fofa uyepe3 TpyOy BEeHTIIEHTpa MTPOUCXOIAT
HETIPEPBIBHO.

7151 HETIPephIBHOIO paMalliOHHOIO TEXHOIOTMYECKOro KOHT-
porsg oObeMHOM aKTUBHOCTH BBIOPOCOB Yepe3 TpyOy BEHTIICHTpa
HUCTOoIb3yIoTca Ormoku merektupoBanus BJIAB2-01, BIAI-01,
BAAB-05, BJIAB-06 (KOHTpOJb paaMOaKTUBHBEIX a3pO30JIei)
u BJIBI2-01, YIAI'B-08 (perucrpamms u uameperust MUPI'). Curna-
JIBI OT 3TUX JATYMKOB TIOAAIOTCS Ha PamIUOMETP KOHTPOJIS BBIOpO-
coB PKC-03-01 B coctaBe AKPB-06. Pacxon Bo3nyxa B Tpyoe BeH-
TLIEHTPA U3MeEPSIETCS B HENPEPBIBHOM pEXMMeE. YCTAaHOBJIEHHBIE
KOHTPOJTbHBIC YPOBHU JIIsI BEIOPOCOB peakTopa [12] maHs! B Ta6mI. 3.

Ha puc.] npuBeneHbl cyMMapHbIe TaHHBIE 006 aKTUBHOCTHU
PagVoOHYKINIOB B BEIOpocax peakTopa 3a repuon 1998—2008 rr.
Kaxk BunHO 13 puc. 1, UMeeT MecTO 3aBUCUMOCTb BEJTUYNUH BBI-
GpPOCOB OT MPONOJIKUTEIBHOCTH PabOThI peaKTopa Ha MOIIHOC-
TH, TIPU 3TOM BEJIMYMHBI BEIOPOCOB OKAa3BIBAIOTCS 3HAUYUTEIb-
HO MEHBIIMMHU YCTAaHOBJICHHBIX KOHTPOJBHBIX YPOBHEM.
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Puc.1. [lnHamuka aktuBHOCTH panroHykaunoB MIPT u B B BeIOpocax peakTopa 3a 1998—2008 rT.

Tabauya 3. KOHTpoOJIbHBIE YPOBHM BEIOPOCOB 4epe3 TpyOy BEHTIIEHTpa

Bennunna OobemHasn Cymmapmas kBota DLg
| JIupuT 10381 .
P AKTHBHOCTH AKTMBHOCTh Jloz: xateropuu B, Kpur ude ckmii (DLp) 3a CYeT BO3TYIIHOTO H BOJHOIO MyTe i
ATHOHY KT BBIO poca, BEBIOPOCOB, MK3B/TOT opran M3B= ¢ opmupoBams 103wl (Tadm. 5.2 HPBVY-97),
Br/ron Brm?® MK3B
Cmecs UPT' | 164.7x10'° | 3.03x10° 8,83 Bee ter10
1,0 80,0
131 9 -2 HUTOBHU/HA A ? ’
I 55.5%10 4.07x10 51.5 I JH
Keyesa
CymMapHas Jio3a kaTeropuu B 60.3 o 1.0 £0.0
OT BEIOPOCOR peakTopa, MK3B/To 11
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ABapwuitHoe pearmpoBaHue

CucreMa TOTOBHOCTU U pearrpoBaHMsI MHCTUTYTa SIEpHBIX
WCCISIOBAHMI Ha aBApUU U Ype3BBIYAHBIE CUTYyalluH (majlee —
Cucrema aBapuifHOI roToBHOCTH M pearvpoBaHus wm CAP UH-
CTUTYTA) SIBJISIETCSI B3aMMOCBSI3aHHBIM KOMITIEKCOM TEXHUYECKUX
CPEICTB U PECYPCOB, OPraHU3AIIMOHHBIX, TEXHIUSCKUX 1 paaTrariy-
OHHO-TUTMEHUYECKUX MEPOMPUATHI, OCYIIIECTBISIEMBIX aIMIHUC-
Tpaumeil u nepcoHasioM MHCTUTYTa I71sT MOCTYKEHUST Liesiell aBa-
PUIHOIO pearrpoBaHUS — TIPEAOTBPAllleHUsT WIA CHIKSHHUS pa-
AALMOHHOTO BO3NEHCTBUS Ha ITEPCOHAT, HACSICHUE U OKPY»Karo-
ILIyO Cpely B caydae aBapuu Ha peakrope BBP-M.

CAP HHcTUTYTA BXOIUT B COCTaB OOBEKTOBOIO YPOBHS TSPPU-
TOPUAJTEHOM TIONCUCTEMBI SAUHOM TOCYIapPCTBEHHOM CHCTEMBI Tpak-
AHCKOM 3allUThI HACEISHUS W TEPPUTOPHUIA, KOTOpasl CO3daeTCs
B T. KueBe 151 ipenoTBpallieHus ¥ JIMKBUAAIIMY TTOCTIACTBUI Ype3-
BBIYAHBIX CUTYaIIUi TEXHOTEHHOTO, TIPUPOIHOIO M BOSHHOTO Xa-
pakTepa B IpeAeIax COOTBETCTBYIOLIEH TeppuTopun [13, 14].

OcHoBHbMU 3agayamu CAP WHctuTyTa sBnstores:

TofaepKaHue HeoOXOMMMOTO YPOBHSI aBapUITHOM TOTOBHO-
CTU Ha ciIydJait aBapuit Ha peaktope BBP-M;

pearrnpoBaHUe Ha aBAPUU W Ype3BBIYaTHBIE CUTYAIINU, BKITFO-
yas peaqu3aldio MEPOIPUSTUM IO 3alIuTe MepcoHaja, Hace-
JICHUST U OKPYKAIOILIEU Cpelbl.

B KauecTBe KOHCEPBATUBHOIN OIIEHKW pacCMATPUBAETCS Clle-
Hapuii TUITOTETUYECKOM aBapuy ¢ Hanbosee HeOIaronprusaTHBIMI
II7IST HACEJICHUS TIOCJICACTBUSIMU: TIOJTHBIM MTHOBEHHBIN pa3phbIB
TpyOoIpoBoAa 1-To KOHTYpa 1 OTKa3 CUCTEMBI aBAPUITHOTO OXJIaXK-
TIeHUsI, KOTOpbIe MPUBOIAT K pPaCIUIABICHUIO aKTUBHOW 30HBI,
C TTOCJTEMYIOIIM BBIOPOCOM PaMOAKTUBHBIX BEIIECTB U3 3MAHMUS
peakTopa 4yepe3 TpyOy BEeHTIIEHTpa 3a IIPEAeibl CaHUTAPHO-3a-
IMATHOM 30HBI. OTMETHUM, YTO TOCISIOBATEIBHOCTD COOBITHI,
TIPUBOIAIINX K TTOMOOHOM aBapHM, KpalfiHe MaJIOBEpOSITHA.

PacdyeThl XapaKTepHCTHK BEIOPOCA PaIOaAKTUBHEIX BEIIECTB
B OKPYXKAIOIIYIO Cpely BBIMOIHEHBI 1Mo MeTomnke KypuaToB-
ckoro mHetutyTa [15]. PacueTrr 103 o6aydyeHUsT HaceaeHHUS 3a
MpefeaMi CAaHUTAPHO-3aIIUTHON 30HBI BBITIOJTHEHBI C TTIOMO-
mpio makera InterRAS (International Radiological Assessment
System), paspaGoranHoro MAT'AT®D njsg paccMOTPEHUS K-
POKOT0 CIEeKTpa aBapuil Ha pasIWYHBIX OOBEKTaX ¢ paavallv-
OHHO-SIIEPHBIMI TEXHOJIOTHSIMHU.

g panHeit ¢asel aBapuu (4o 1 Mec ¢ MOMEHTa aBapHH)
BBITIOJTHEHBI OLIEHKU:

obieit 3hheKTUBHON 03Bl U €¢ COCTABIIIONIMX (J03a OT
obmaka BeIOpoca, 103a OT BHITIABIIMX PaANOAKTUBHBIX BEIIECTB,
3¢ deKTUBHAS WHTAIAIMOHHAS 1032);

ITO3BI Ha IIIUTOBUIHYIO Xele3y (TOMBKO OT PaAOAKTUBHOIO
Moma);

IUTOTHOCTHU 3aTPsS3HEHMS BBIMABIIMMU PAIUOAKTUBHBIMU
BellleCTBAMU;

MOIITHOCTH JI03bI OT 3arps3HEHHON IMOBEPXHOCTH TPYHTA.

Hns cpenHeit ¢dasbr aBapuu (1 1 2 Mec ¢ MOMEHTA aBapyM)
BBITIOJTHEHBI OLIEHKU:

O3Bl OT BBITIAACHUS PaJMOAKTUBHBIX BEIIECTB Ha ITOBEPX-
HOCTb T'PYHTA;

WHTAJIIIIMOHHBIX 103 32 CYET BTOPUYHOTO BETPOBOTO MOABE-
Ma BBITIABIIUX PAJUOAKTUBHEIX BEIIIECTB.

Pe3yneraThl pacyeToB MO3BOJISTIOT CASIATh CASAYIOIINE BEIBOIBL:

aBapysl ¢ TTOJTHBIM 06e3BOKMBAHNEM aKTUBHOM 30HBI IPHUBO-
T K OTHOCUTEIBHO KPAaTKOBPEMEHHOMY BBIOPOCY pamMOHYK-
JINIOB B OKpYsKaroIIyro cpeny. I1ocieacTBusa aBapuu pacrpocT-
PAHSIOTCS 32 Mpenesbl CAaHUTAPHO-3AIUTHON 30HBI peaKkTopa;

DI TaHHBIX KOHKPETHBIX YCIOBUN TOYKU MaKCUMATbHOMN
MTPU3eMHOM KOHIIEHTPAIIMY PAANOHYKIUIOB, TAKXKe KaK W TOY-
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KU MaKCUMaJIbHOU 3(pOEKTUBHON MO3BI OOIYYEHUS, MaKCH-
MaJIbHOI T03bI Ha IIUTOBUIHYIO XeJle3y U MaKCUMAaJIbHOM IUTOT-
HOCTH ITOBEPXHOCTHOIO 3arpsA3HEHHUs TPYHTa, HAXOIATCI Ha
pacctosgHUM 170 M OT peakTopa B €ro CaHUTAapHO-3aIUTHOMN
30He. TakuM oGpasoM, wid moneit BHe C33 TOYKU MaKCUMaJTb-
HOI M03bI 00/IydeHUsT HaxoauTes Ha rpaHuiie C33; ¢ yBeanye-
HUeM paccTosgHUs oT C33 oxkumaeMble T03bI 00IyYeHUS YMEHb-
1IatoTCs;

OCHOBHO BKJTaJl B 103y OOIyYEHUsI HACEISHNS BHOCAT BHEIII-
Hee 06JTy4eHre OT paguoaKTUBHOro objiaka BeIOpoca, MHTAI-
IIUOHHOE O6JydyeHHe M OOJydeHUe IIUTOBUIHON Keae3bl pa-
MMOAKTUBHBIM HomoM. DTU D03kl (hOPMUPYIOTCS OBICTPO, He-
TIOCPEACTBEHHO TIPY TIPOXOKIESHNHN obmaka. Bkian oGmydeHus
OT PaJMOAKTUBHBIX BHITAIEHUIN B 0OIIyI0 3 (HEKTUBHYIO 103y
He3HAUYUTEIeH;

B XOJIe ITPOTEKAHUS aBapU1 He BO3HMKAET HEOOXOMMMOCTH BBe-
JIEHUS CPOYHBIX KOHTPMEp I HACETICHUsI, ITOCKOIBKY O3Bl 00-
JIY4EHUsI, KOTOPbIE MOTYT OBITh MPEIOTBPAIIIEHbBI, JAJTEKU OT KpH-
TepUEB BBEICHUS TaKUX KOHTpMeEp, ycTaHoBIeHHBIX HPBY-97.

MopepHU3auus cuctemMbl pagualUoOHHOIO KOHTpONs

B 2007 1. GBIT YCIIENTHO 3aBepIIeH MPOEKT TEXHUUYECKOTrO
corpymHryectBa MATAT®D UKR/9/024 “Modernization and Safety
Improvement of Research Reactor”. B pamkax sToro mpoekTa
IUIT MOACPHU3AIINN CUCTEMBI PaIMAIIMOHHOTO KOHTPOIS OBLIO
TIOCTABJIEHO CIEAyIOlee COBPEMEHHOE 0OOpymOBaHMUE:

TIepEHOCHO raMMa-criekTpoMerp-pamromeTp identiFINDER-
NGH;

KOMITIEKT TEPMOTIOMUHECIIEHTHBIX JO3MMETPOB. CUUTHIBA-
tenb nHpopmatmm ¢ TJIJI HARSHAV-model-4500 ¢ Tepmornto-
MMHECIIEHTHBIMU JO3UMETpaMH Ha OCHOBE MOHOKpHCTaLIOB LiF;

pagvioMeTp 3KBUBAJISHTHOM MOIMHOCTU O3Bl HEUTPOHOB
ESM FH40-G-X;

M3MEPUTETh SKBUBAJICHTHON MOIITHOCTH HO3BI TaMMa-H3Ty -
yennss FH4OG-L10PTB;

UHPOBON M3MEPUTETh SKBUBAJICHTHON MOIIHOCTH JTO3BI
ramma usnaydeHus: (o63opuseiit) FH40G-L10;

1 GpPOoBOH TaMMa-CIEeKTPOMETP BBICOKOTO pPa3pelleHUs
CANBERRA DSA 1000 ¢ mporpaMMHBIM o0ecnedeHUEM
GENIE2000.

C 1enbro TIOBBINIEHNS 6€30MaCHOCTH 9KCIUTyaTallul peak-
TOpa W OMEPATHUBHOrO NMPUHATHUS PELISHUN MPU OTKIOHEHUU
CHCTEM peaKTopa OT HOMHMHAJIBHBIX BEJTUYMH BO3HHMKIIA HeoO-
XOIMUMOCTD B CO3TAHUM aBTOMATU3MPOBAHHON CHCTEMBI cOopa
na"HbIX PK Ha Ga3e 6710KOB IEeTeKTUPOBAHUS U YCTPONCTB 00-
paborku mHpopMatun 13 Habopa AKPB-06 [16].

COBOKYITHOCTb HOBOTO 000PYIOBAHUS TTO3BOJISIET:

OCYILECTBIATh TIPUEM OaHHBIX OT Komiuiekca AKPB-06,
JIEKOMPOBATE 3TY MH(POPMAITUIO IEKONESPOM BBIXOAHBIX CUTHA -
JIOB C TMOMOIIBIO CIEIUATBHOTO MPOrpaMMHOIO 00eCTIeUeHU;

0o6pabaTeIBaTh AeKOAUPOBAHHBIE CUTHAJIBI Ha CepBepe C
TIOMOIIBIO CITEUATBHOIO MPOrPaMMHOI0 OOECIICUeHNUS;

HAKaITMBAaTh WU XPaHUTh WHMOPMAIIMIO Ha CepBepe O Mpo-
BeIeHHBIX U3MepeHUsx amnmapatypoit AKPB, naHHBIX MHIUBU-
NyaJTbHOTO O3MMETPUYECKOro KOHTPOJIs, AaHHBIX PO rmepe-
HOCHOM ammapaTypsl B MeCTaX OTCYTCTBHS HaTuyukoB PK;

OMHOBPEMEHHO OTOoOpakaTh Ha 3KpaHe cepBepa IIUTa J0-
3UMETPUYECKOro KOHTPOJIS TeKylyio nHdopMmaluio ot 100 ka-
HAJIOB M3MEPEHUS PaIlalluOHHONW OOGCTaHOBKU;

oToOpaxkaTh Ha 3KpaHe cepBepa U KOMITBIOTEPAX JTOKATb-
HOM CeTH peaKTopa 3aIpalimBaeMyto MHOOPMAIIIIO, B TOM YHCITe
U COXpaHEHHYIO.

Aodepna ma padiayiuna 6esneca 2.2009




Oo0ecneuyeHre KOHTPOJI PaJlallMOHHON 0€e30MaCHOCTH UCCJIE0BaTe/IbcKOro peakropa BBP-M

MonepHusupoBaHHag cucteMa PK oGecrieunBaeT MmojHoe
BBITTOJTHEHNE TPeOOBAaHUI HOPMAaTUBHBIX JOKYMEHTOB, PETy/IH-
PYIOIIMX OPTaHOB, OIMEPATUBHOIO MPUHSATHS PEIIeHUS IIPU BO3-
HUKHOBEHUM PA3IMYHBIX PAaaUAIlMOHHBIX WHIIUAESHTOB U IIpO-
THO3MPOBAHME BO3MOXKHBIX aBapUITHBIX cUTyaruit [17].

BbiBOAbI

s acpbdbekTrBHOrO BHITIONMHEHUS 3ama4y pagvalliOHHON 3a-
IIUTHI TIEPCOHAA, HACEJICHUS U OKPYXKAIOILIEW CPeAbl peaKTop
BBP-M wumeer cucreMmy paguallMOHHON 3allUTBI U KOHTPOJIS.
OKcIulyaTalusl peakTopa OCYIIECTBIISIETCSI B CTPOT'OM COOTBET-
CTBUU C HOPMaMU AECUCTBYIOIIETO 3aKOHOAATEIbCTBA. Paanamm-
OHHBIE TTapaMETPhI, XapaKTepU3ylollre paboTy peakTopa, He Ipe-
BBIIIAIOT HOPMATUBHBIX 3HAUSHU, 2 pagrallOHHAsI 3alIUTa TIep-
COHaJIa M HaceJIeHMs obecTieynBaeTcs Ha HeoOXOMMMOM YPOBHE.
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