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HNPEINCJIOBUE

SAnepHas ¢pu3uKa U TEXHUKA OTHOCSTCS K CaMbIM CIIOKHBIM 00-
nactaM 3HaHMA. OJHAKO CYLIECTBYET JABAa Kpyra BOIPOCOB, KOTOpbHIE
HETIOCPEICTBEHHO CBS3aHBI C ATUMH O0JACTAMH, HO BOJHYIOT MPaKTHU-
yecku Kaxjaoro xutens bemapycu. Peub uaer o 4epHOOBUILCKOW aBa-
pHUH, C OTHOW CTOPOHBI, U 3apOKACHUU SJIEPHOM SHEpreTuku B benapy-
CH — C APYTOM.

Tak mosydmsioch, 4To CTpaHa, B HauOOJbLICH CTENEHH TIOCTpa-
JaBmiasg oT aBapun Ha ADC, npuHsIa peleHHe O CTPOUTEIILCTBE aTOM-
HOW CTaHLIMU Ha CBOCH TEPPUTOpPUH. ABTOP HE CTaBHJ Iepel coboil 3a-
Jlauy paspelinTh 3TO NPOTHBOPEYHE, CUUTAs, YTO KAKABIA UEIIOBEK
BIIpaBE UMETh COOCTBEHHOE MHEHHE Ha ceil cueT. OmHaKo, YTOOBI 3TO
MHEHHE ObLI0 OOBEKTUBHBIM, HY>KHO 00Ja1aTh TOCTATOYHO MMOJHOW WH-
(dopmanueit 1 00 aTOMHOH SHEPreTUKE, U O YePHOOBUTLCKOW aBapHH.

O0e 3TH TeMbI HEIOCTATOYHO ITOJIHO OCBELICHBI B JIUTEpAType AJIs
HECNEUHaICcTOB. ABTOp Ha OCHOBAaHUH OIbITa YTEHUS MHOTOYHUCIICH-
HBIX JIEKIUW 110 JaHHOW TEMaTUKE JJI CTYJIEHTOB U CIIyLIaTeJIeH KypCOB
noBbimenns: kpanudukauuu BIATY mombitancs cBSI3HO M3JIOXKUTH OT-
BETHl Ha OCHOBHBIE BOIPOCHI, OOBIYHO BOJHYIOIIME ayauTOpuio. s
MOHMMaHUS MaTepraia BIOJHE AOCTATOYHO 3HAHUM LIKOJBHOTO Kypca
(¢u3uKu, TeM HE MEHee 10 HEKOTOPBIM CIIOKHBIM BOIIPOCaM B KHHIE
MOJKHO HaWTH KpaTKue pa3bsiCHEHUSL.

[NepBast yacTh mpeAcTaBIsIET CO00I BBEICHNE B aTOMHYIO SHEpre-
THKY. 37ech 00CyXAaeTcsi nHpopManus o TOM, AJS Yero MOSBHINCH U
KakK paboTaloT sAepHBIE PEAKTOPHI, KAKOBBI JOCTOWHCTBA M HENOCTATKU
ATOMHOM 3HEPreTUKH, KaKHE PeaKTOPbl pacIpOCTPAaHEHbI B MUPE M KaKOH
TUTaHUpYeTCs TIOCTpouTh B benapycu, uto cinyunnocsk B @yKycuMe U Kak
B MHpE pelaercs mpobiemMa 3aXOpOHEHHUS PaJHOaKTUBHBIX OTXOA0B. JTa
YacTb UMEET BIIOJIHE 3aKOHYCHHBINH BH, HO OJTHOBPEMEHHO OHa HEO0XO-
JTIUMa ¥ JUIs TOHUMAaHUS JIeTajlel YepHOOBLTLCKON aBapyH.

Bo Bropoii yacTu aHaIM3MpPYIOTCSA MPENNOCHUIKA U MPHUYMHBI Yep-
HOOBIIBCKOH aBapuu, ee X0, IepBOOUEPEIHBIE MEPHI 10 JIOKATU3ALUH U
JIMKBUJALUY, JOITOCPOUHBIE HKOJIOTMUECKUE, MEIULUHCKUE U COLIUAIBHO-
9KOHOMHYECKHE TIOCIE/ICTBUS. DTH BOMPOCH OTPAXKAIOT 3aMETHYIO 4acThb
UCTOPHUU OTPOMHOM CTpaHbl, LIENOT0 IOKOJEHHs JIOAECH M, N0 MHEHUIO
aBTOPA, JOCTOMHBI H3yUCHUS 1 00CYKICHUS.

MHorue roJpl TOKYMEHTBI O YepHOOBUIBCKOI aBapuu ObUIH 3a-
cekpeueHsl. CiayuuBiueecs 26 anpens 1986 roga npenoJHOCHIOCH Kak
pe3ynbTaT MHOTOYHCIEHHBIX HAPYIIEHHUH MpaBuil 0€30IaCHOCTH HEJ0C-
TaTOYHO KBAIM(HUIMPOBAHHBIMH OTIEPATOPaMH TPH MPOBEACHUN HUKEM
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HE CAaHKLIMOHUPOBAHHOI'O 3KCIIEPUMEHTAa Ha COBPEMEHHOM, BBICOKOHA-
JEKHOM peaktope. Kak BBISICHWIIOCH B KOHIIE NMPEIBIIYIIET0 U Hadaje
HOBOTO CTOJIETHS, Bce OBLIO ¢ TOUHOCTBIO JI0 HA000POT...

Y IMBHUTEIHHO, HO YaCTh TOKYMEHTOB 110 YepHOOBIILCKOM aBapuu
JI0 cux nop HexoctymnHa. IIo 3ToM nmpuYMHE NPOMOIKAIOT MOSBISTHCS
HOBBIE JIOKJIaJbl POCCUHCKHUX, YKPAHUHCKHUX, MEXIYHapOIHBIX OpPraHH-
3alMi M KOMUCCUHM € aHaJIU30M XOJa aBapuu U ee NpUYHuH. B naHHOMN
KHUTE UCIIOJIb3YETCSl KaK XOPOIIO M3BECTHBIN (PaKTHUECKUI MaTepHal,
TaK Y JIaHHbIE, MTOJYYUBLIME OIVIACKY COBCEM HenaBHO. He Bce U3 HuX
MOJKHO CYHMTATh CTONPOICHTHO MOATBEPKACHHBIMH. OIHAKO YMOTIaTh
0 HUX HEJb34, IOCKOJIBKY OHU UCXOJAT OT JIHOJEH, KOTOPBIE TPUHIMAIIN
HETNOCPE/ICTBEHHOE YYacTHE B COOBITHAX, CBSI3aHHBIX C aBAPHEH.

Kuura ocHoBana Ha oOmIMPHOM (HaKTHUECKOM MaTepHale, IMo3To-
My €€ MOYKHO HCIIOJIb30BaTh KaK CIpaBOYHUK. IIo'MHEHHIO aBTOpa, €€
MOJKHO MCIOJIb30BaTh M KaK METOJUYECKOE II0COOME sl CTYJICHTOB
Y cITyIaTesieil KypcoB MOBBIIICHNS KBATH(HUKAINN TMPH U3YYEHHH COOT-
BETCTBYIOIINX Pa3esioB YYeOHBIX IJIAHOB.



1. BBEJEHUE B ATOMHYIO DHEPTETUKY

1.1. AtomHasi JHepreTuKa

OpHOM U3 NPUYMH BO3HUKHOBEHHS M Pa3BUTHS aTOMHOM 3Hepre-
TUKH CITYXKHUT pacTyiias MoTpeOHOCTh YenoBeyecTsa B dHepruu. Ee poct
B TIOCJIC/IHUE CTOJIETUSI UMEET XapakTep, OJMM3KHHA K IKCIIOHEHAIHHO-
My [1]. D10 00BsACHSIETCS TeM, YTO MHOTHE TOCTIKCHUS LUBHIN3AIIHH,
CBSI3aHHBIE C HCIOJB30BAaHMEM TEX WJIM WHBIX BHUJOB IHEPIMHU, OTKPHI-
BalOT BeEp HOBBIX BO3ZMOXKHOCTEN ISl pa3BUTHA.

B wmenpmieM wucropuueckoM MaciiTabe MHPOBOE MOTpeOICHHE
SHEPTUH PacTeT MPUMEPHO JHMHEHHO: 3a MocieaHne 45 1eT B CpeaHeM
Ha 2,5 % B rog. B 2010 roxy oHO cocTaBmiio B mepecuere Ha HEe(Th
(medrsiHOM dKBUBaNeHTe) 12 Mipn. moun (nanneie British Petroleum).
ITo motpebnennto 3uepruu Ha oHOTO YenoBeka MuaupyoT CUIA, Smo-
Hus, ['epmanus, @pannus, Aarivs. HauOobiire TeMIIbl pocTa Mpou3-
BOJICTBAa 3Hepruu xapaktepHsl mmus Kwrtas, Wuamuy FOxnoit Kopen.
CTpyKTypa rofjoBOT0 MOTpeOIeHUS SJHEPTHH TpeACTaBiIeHa Ha puc. 1.

[lo manHBIM MeXIyHApOJHOTO 3HEPrEeTHHYECKOTO areHTcTBa [2]

9
g LTH: A
7 —
6 i
5 — O TpaHcnopt
4 -
3 = O [MPOMBILLIEHHOCTb U CEMbCKoe
2 ] — X035NCTBO
1 = ] || O[lomaumHee X035iicTBO U Cehepa
04— =S I yenyr
<2700 XIX .
OpeBHOCTL [ XX, EBp. XX, CLLA o Mg

Puc. 1. TopoBoe noTpebaeHne sHePrMn OAHNUM Ye0BEKOM
B TOHHax HedTU (T H.)

B 2010 roxy aTOMHBIMH SIIEKTPOCTAHIMAMHU BbIpadaTeiBanochk 12,9% Bceit
ITPOU3BOIMMON B MHpPE 3JeKTpodHepruu (Ttabm. 1). bomee mByx Tpeteit
AIICKTPUYECTBA TIPOM3BOIMIIOCH CTAHIUSMU HA OPTaHUYECKOM TOTUTHBE.

ATOMHOW »JHEpPreTHKe TMPHUCYIIU OIpeleleHHbIe JOCTOMHCTBA
1 HejocTaTku. K mpenMymiecTBaM OTHOCUTCS CIIEyOIIEe.



1. AnepHoe TOIUIMBO
Ype3BBIYAHHO 3P PEKTUBHO.
IIpp  npousBoACTBE  OJHOIO

1 TOT'O K€ KOJIMYCCTBA DOHEPTHUHU

Ta6bauua 1. lona sHeprun,
BbipabaTbiBaeMOI Ha 3/1EKTPOCTaH-
LUMAX pasiMYHOro TMna

SIIEPHOTO TOIUIMBa TpebdyeTcs

Tun 3nekmpocmanyuu Hons,
B MUJUIMOHBI pa3 MEHBIIE, YeM
U 6U0 MONIUBa %
opraHudeckoro. B spepHOM v ol
peaktope BBOP-1000 (Poccust) rone —
Ias 25

momHocTei0 1000 MBm Tom-
mmBa maccoii 70-80 monn xBa- 15C V- 16,0

Taer Ha 4-5 ner paGotel. Jls A3C N 12,9
cpaBHenusi, Tpourkas ['POC Maszyr 46
(Poccus) MOIIHOCTBIO Opyrue 237

2000 MBm cxuraer 3a CyTKH
JIBa KEJIC3HOIOPOKHBIX cocTaBa yris [3].

2. Pa3BemaHHBIX 3amacoB TOIUIMBA .JUIS SACPHBIX PEaKTOPOB,
a 9T, MPEXK/EC BCEro, ypaH, 00JIbIlle, YeM OPraHMYECKOro — MPH HbIHEIII-
HUX 00bEMax PHEPronoTpPeOICHHUs OPraHMYeCKOro, TOTUIMBA JIJIsl TEIJIO0-
BBIX CTAHIINH XBAaTUT HA ICCATKH, SICPHOTO.— COTHH JeT [1].

3. Hopmanpro paboraromass-ASC TIpOU3BOIUT HE3HAUNTEITHHBIC
BBIOPOCHI BPEIHBIX BEIIeCTB B atMocdepy. BrIOpOoChl TEMIOBBIX CTaH-
LM, coleprKalllue CEePHUCTHIM Ta3, OKCUJIbl a30Ta, OKCUJIbI yIJepoja,
YTJIEBOJIOPOJIBI, allbJIETHIBI, OTPOMHBL. X Macca cocTaBiseT oT 13 ThI-
CSTY MOKH B TOJ ISl Ta30BBIX 10-165 THICSY mouH sl YTOMBHBIX CTaH-
nuid MomrHOCTRIO 1000 MBm. Ilpu sToM u3 atMocdephl moTpedIsieTcs
okoiio 10 mmmmnoHoB mounx xucinopoaa B rox [3]. [lo naraeiM BO3 BEI-
OpOCHI YTOIBHBIX. AEKTPOCTAHITNI SBISIOTCSA MPSMON WM KOCBEHHOU
NPUYMHON KaKIOU TPETHEN CMEPTU B Pa3BUBAIOLIUXCS CTpaHax.

4. JIo HeaBHETO BPEMEHH CTOMMOCTD CTUHHIIBI SHEPTHUH, TIPOU3-
BeneHHoM Ha ADC [1], O6puta MeHblle, 4YeM I IPYTHX 3JIEKTPOCTaH-
i, uckiouas ['9C (puc. 2). B mociemnne roasl 3Ta CTOMMOCTD PacTeT
B.CBSI3M 'CO 3HAYHUTEIILHBIM IMOBBIIICHHEM TPpeOOBaHMI O€30MACHOCTH K
peakTopaM W yIOpOKaHWEM WX CTpouTenbcTBa. CieqyeT y4YuTHIBATS,
YTO'B TO K€ BpEMs pacTeT lieHa He(TH | Ta3a JiIsl TEIUIOBBIX CTAHIIHH.
CToMMOCTb YTOJBHBIX CTaHIMI HOBOTO THIIA C YMEHBIICHHBIMHU BHIOPO-
caMHy TaKXe BO3PACTacT, a BO3MOXKHOCTH CTPOUTENHCTBA KPYITHBIX HO-
BbIX ['OC mpakTudyecKku ncyepraHbl.


http://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D0%BD%D0%BD%D0%B0
http://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%BE%D0%B8%D1%86%D0%BA%D0%B0%D1%8F_%D0%93%D0%A0%D0%AD%D0%A1
http://ru.wikipedia.org/wiki/%D0%96%D0%B5%D0%BB%D0%B5%D0%B7%D0%BD%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B6%D0%BD%D1%8B%D0%B9_%D1%82%D1%80%D0%B0%D0%BD%D1%81%D0%BF%D0%BE%D1%80%D1%82#.D0.9F.D0.BE.D0.B4.D0.B2.D0.B8.D0.B6.D0.BD.D0.BE.D0.B9_.D1.81.D0.BE.D1.81.D1.82.D0.B0.D0.B2
http://ru.wikipedia.org/wiki/%D0%98%D1%81%D0%BA%D0%BE%D0%BF%D0%B0%D0%B5%D0%BC%D1%8B%D0%B9_%D1%83%D0%B3%D0%BE%D0%BB%D1%8C
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Puc. 2. CtroumocTb HEeprun, ﬂpOM3BOAMMOVI Ha-3/1EKTPOCTAHUMNAX
(2001 r.)

OcHoBHbIE HEnocTaTKH ADC:

® 10 CHX MOp HE yNaloCh HCKIIOYUTH BO3MOYKHOCTH aBapuil ¢ TsKe-
JIBIMU TIOCIEICTBUSAMM JUTSl IPUPOJBI U HACENEHMS;

e HE peIIeHbl B MOJHOH Mepe MpOOJIEMBI C 3aXOPOHEHHEM OTXOJOB
SIIEPHOTO TOIUIMBA [4];

e BBBOA ADC H3 IKCIUTyaTallud PACTATMBAECTCS Ha BpPEMsl, NPEBHI-
IafoIIee CPOK €€ CIyKOBI, KOTOPBIA 0ObIYHO cocTaBiser 30-60 iner;
3HAYUTEIBHOTO OMBITA PELIEHMs TaKUX 3ajad 4elOBEYECTBOM IIOKa HE
HaKoIUIeHO [5,6].

W3 wMeBIIMX MECTO CEephe3HBIX aBapwil BBIICISIOTCS TpPH:
Ha ADC Tpu-Maitn-Aiinenn (mr. [lencuneBanns CLIA, 1979 r.), Ha
YepuoOsuisckoit ADC (CCCP, 1986 r.), Ha ADC «®yxkycuma-1» (Sno-
Hus, 2011°T). Kaknas u3 3Tux aBapuii, TOMUMO HETaTUBHOTO BO3JIEH-
CTBUS Ha OKPYIKAIOIIYIO Cpey W HacelleHHe, B 3HAUUTEIIBHON Mepe CKa-
3a1ach Ha Pa3sBUTHH CaMOW aTOMHOW SHEPIeTHKH.

Ha ADC Tpu-Maiin-Aiinena (Three Mile Island) omxas o6opy-
JIOBaHMS W OIIMOKH ONEepaTOpPOB IMPHBEIN K PACIUIABICHUIO aKTUBHOW
30HBI peakTopa (cM. pa3zen 1.5). HacTb paanoakTUBHBIX BEIECTB ObLIa
BbIOpOIIeHa B atMocdepy. DTa aBapus He IpHBela K YeJIOBEUYECKUM
skeptBaM, TeM He meHee B CLIA Bmmots no 2013 roga He CTpOWIUCH
HoBbie ADC.

[locne 4epHOOBUIbCKOW aBapuu TaKWe CTPaHbl, Kak ABCTpUS,
Wranus, onema, Iseiinapus, ['ommangus, Ucnanws, [Benus, mudo
OTMEHWJIM CBOM aTOMHEIE MPOTPaMMBI, JIMOO MPHHSIN PEIIeHUe O 3a-
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kpeiTuu cBoux ADC. B OonpimHcTBe cTpan EBpornsl, a Takxke B Poccun
u YkpanHe (aktudecku He ObIJIO HAYATO CTPOUTEINHCTBO HU OJHOW HO-
BOW aTOMHOM 3JIEKTPOCTAHIINU. 3aMETHO COKPATHIIOCH (PMHAHCUPOBAHUE
mporpamMm aTOMHOM IMPOMBIIIIJIICHHOCTHU, Ha4YaJIM CBEPTHIBATHCSA HAYYHBIC
HCCIIEIOBAHUS B 9TOH 00JacTH.

Poct 1ien Ha opraHnuecKoe TOTUIMBO M yTPpo3a TI00aIbHOTO IMOTe-
IUICHHS 3aCTaBWJIM MHUp 3arOBOPHUTH 00 «aTOMHOM BO3pOXXIAeHHM» [7].
ITo cocrostauio Ha 2012 rox B momonHeHue k 435 peakropam, JIeHCT-
BytomM B 30 crpanax mupa (tabm. 2), crpomnnck 66 HOBBIX ADC
(u3 HUX 26 — B Kurae) [8]. B Mupe mianupoBagoch mocTpouts:3a 20 jget
JoToJIHUTENIbHO 158 OnokoB. Haj crpoutenscTBOM ele 00J€e "ueM
300 >HEpro0I0KOB CTPAHBI PA3MBIIUISIIA, HO O HAMEPCHHSIX YK€ 3asBH-
. Ilo omenkamM MexyHapOJAHOTO areHTCTBA MO aTOMHOW SHEprHu
(MAT'ATD) x 2025 romy monsi sHepruu, BblpabarbiBaeMoi Ha ADC,
Moria 01 JOCTUTHYTH 44%.

Ta6nuua 2. Yncno AeNCTBYIOLINX B MMPE aTOMHbIX peakTopos (2012 r.)

CIIA 104 | BemukoOpuranus | 16 I-Iexm 6 | bpasmmsa | 2
Opanuusa | 58 | Kurait 16 H_[BGI/II_[apI/I}I 5 | boarapus 2
SInonus 50 | Ykpauna q)I/IHJ'ISIHILI/IH 4 | Mekcuka 2
Poccus 33 | HIserus _m' Benrpus 4 | PymbiHUS 2
Kopes 23 | I'epmanus _: 9+ Cnosakus 4 | CnoBeHus 1
Nunusa 20 | Ucmanms . | 8} [Takucran 3 | ApMeHus 1
Kanama 18 | bemprus y 7 | ApreatuHa | 2 | lommangms | 1

Bcero: 435 ) \ IOAP \ 2 | Upan 1

HecomuenHo, aBapus Ha @ykycuma-1 (cm. paszmen 1.7) mpusenet
K MepecMOTpy ITUX IaHoB. Tak, npaButenscTBO ['epmanuu B 2011 ro-
Ny TpUHAJNO pemreHue mpekpaTuTh K 2022 roay sKCIUTyaTalldio BCEX
CBOMX aTOMHBIX diekTpocTaniuii (B 2011 rogy — 17 Gmokos, 26 % BbI-
pabaTbiBaeMoit anekTposneprun). [IpaBurenscTio llIBeiinapuu npuHsIIO
aHAJIOTUYHOE pelleHue: 3akpbITh 10 2034 roga Bce CBOU MATh PEAKTO-
poB«(39,5 % BeIpabaThIBACMOI SHEPTHUH).

YMeCTHO OTMETHTD, 4TO MO cOCTOsTHUIO Ha 2014 rox yncio peak-
TOpOB B psife cTpaH ymeHblmiock: B CIIIA — Ha 4, SlnoHun — Ha §,
I'epmanun — Ha 8, BenukoOpuranuu — Ha 3, Mcnanum — Ha 1. B 10 )e
Bpems B Kurtae noctpoeno 8 HOBbIX peakropoB, Kopee — 2, Poccun, 1H-
nuu, Kanaze, [Takuctane u Upane — o 1.
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MOHO TIPEIOJIOKUT, YTO IS CTPAH, I/Ie B CHITY CIIOYKHBIIUX-
cs1 peanmit gosst ADC B obmieM oObeMe BhIpabaThIBAEMOM 3IIEKTPOIHED-
T'HH BEJIMKA, OTKAa3 OT aTOMHOU SHEPreTUKH OyAeT 3aTpyqHHTENeH. B nx
yucne Opannus (75,2%), Cnosaxust (53,5%), bensrus (51,7%), Ykpau-
Ha (48,6%), Apmenus (45%), Benrpus (43%) u ap.

1.2. Caoaka cBelaeHUI U3 AAePHOI (PU3UKH, HEOOXOTUMBIX JIJIA
NOHMMAHHUA ITON KHUTH

B coctaB aTtoma, mpencrapisiomero coboi MenpuanIIyo Hefe-
JUMYIO YaCTHILy JIFOOOTO XUMUYECKOTO 3JIEMEHTa, BXOJIAT ITOJIOKNUTENb-
HO 3apsDKEHHOE A7Ip0 U OKPYIKaloIIHe ero 3JIeKTPOHBI, 001a/1aloiine oT-
pHIaTEeNBbHBIM 3apsaoM. Pa3smep atoma coctasnster okomo 107w, pas-
Mep sapa — npumepHo B 100 000 pa3 menbe (pucal).

SAApo cocTOUT U3 HYKJIOHOB: TIOJIOXKUTENbHO -3apAKEHHBIX ApO-
MoHO8 N HENTPANbHBIX Helmponos. HyKIOHBI — TsHKeTble YaCTUIIBI, UX
Macca moutd B 2000 pa3 Ooibliie MacchL dJIeKTpOoHa: [lockombKy pac-

CTOSTHUSI MEX/1y IPOTOHAMH B SIpE OYCHB

SNEKTPOHHBIE MaJlbl, OHU OTTAJIKUBAIOTCS JIPYT OT Jpyra
060104KM THTAaHTCKUMH  QJIEKTPUYECKUMHU  CHJIAMH.
Snpo cymiectByer Omarogaps TOMY, YTO

9TH/CHJIBI OTTAIKHBAaHUSI KOMIICHCHPYIOTCS

M CUIITAMH | TIPUTSDKCHUS, JCHCTBYIONIMMHU
MOy HYKJIOHAMH, — SIePHBIMHM CHJIAMH.

Jtoboe sapo MOXKHO XapaKTeph3o-
BaTh JIByMsI YMCIIAMH: YUCIIOM MPOTOHOB Z
u yucioMm HeitpoHoB N. Tak xak mo Bemnu-
YUHE 3aps] MPOTOHA paBeH 3apAay dJeK-
| 1010, TPOHA, @ aTOM B LIE€JIOM DJIEKTPUIECKH HEH-

TpajieH, TO Z OJHOBPEMEHHO O3HA4YaeT

Puc. 3/Cxema aToma YUCIIO DJIEKTPOHOB B aTOME U TOPSAKOBBI

HOMEp dJieMeHTa B Tabmuie MeHzeneena.

Ha<mpaktuke Bmecto urcna N HCIOIB3YIOT A — MaccoBoe YHUCJIO0, TO

ecTh CyMMapHOe urcio Hyki1oHOB Z+N. Tak, 3amuch - Usy, O3HAYaeT

SIAPO ypaHa C YHUCIIOM MPOTOHOB 92 M CyMMapHBIM YHCJIOM IPOTOHOB

nwHenTpoHoB 235. IIpaBelii HIDKHUI HHIEKC B 0003HAYEHUH sIIpa MOX-

HO OITyCKaTh, MIOTOMY YTO 1O oOo3HaueHuio aiemeHTta (U) B Tabmuie
MenneneeBa serko Haxoautces Z (92).

Kaxapli XuMHUYECKUH 3JIEMEHT MMEET HECKOJIbKO pPa3HOBUIHO-
creit. g 060 W3 HUX YHUCIIO MPOTOHOB OJMHAKOBO, KaK M JOJIKHO
OBIThH IS OTIPEAETICHHOTO JIEMEHTA, a YHCIO HEUTPOHOB M, COOTBETCT-
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BEHHO, MacCOBOE€ YHCIO — pa3inyHO. DTH Pa3HOBHIHOCTH, OTIHYAIO-
HIFecs TOJIBKO YMCIOM HEUTPOHOB, HA3bIBAIOT U30MONAMU, 3 B CIIy4ae,
KOTZla peub HJIeT O SApax, — Hykaudamu. lIpocTedmmii a1eMeHT — BoJo-
0]l — UMEET TPH PA3HOBUIHOCTU: OOBIYHBIN BOJOPOJ 1Hl, Jiedrepuit
H,, Tpurnii 3H1. V Goiee TAKEIBIX 3JIEMEHTOB YKCJIO M30TOIIOB JOCTHU-
raeT HECKOJBKUX JIECSTKOB.

HekoTopsle u30TONBI, TOUHEE HX SApa — HYKIUABI, C TEUEHUEM
BPEMEHH HCTBITHIBAIOT CaMOIIPOM3BOJIBHBIN pacmaj, TO eCTh NpeBpa-
Iaf0TCs B JIpyrHe HYKIUABI ¢ MCIyCKaHHUEM HU3Iy4deHHS. DTO sIBIECHUE
Ha3bpIBaeTCcsd PagHOAKTUBHBIM pacnagoM. K OCHOBHBIM pa3HOBHIHO-
CTSIM PaJMOaKTHBHOTO Pacmajia OTHOCSTCS alnb(a- 1 OeTa-pacra.

IIpu aasda-pacnage s1po UCIYCKAET COBOKYIHOCTb JBYX HEH-
TPOHOB W JBYX IPOTOHOB, HAa3bIBaeMYIO ainsbga-uacmuyeti. HerpyaHo
MIOHSATh, YTO O-YaCTHUIlA MPEICTABISAET COOOM SIPO aToMa  reius 4He2.
B pesynbprate oOpasyercs mouepHEe SApPO C YHUCIOM MPOTOHOB HA 2,
a MacCcoOBBIM 4HCIOM — Ha 4 MeHblle. Anb(ha-4acTUIlbl; HCIYLICHHbIE
MHOJKECTBOM $i7iep, 00pasyioT ajb(pa-u3iaydeHue.

Bera-pacnaa oOycloBiieH TeM, YTO HyKJIOHBI B SJpE€ HCIBITHIBAIOT
B3auMoIpeBpaiieHre. Tak, 000l HEHTPOH MOXeT MPeBpaTUTHCA
B IIPOTOH, OJIEKTPOH W QHMUHEUmMpuno: mn —p+e¢ +V. Bo3aMmoxkeH
Y TIpoLiecC IMPEeBpalleHns MPOTOHA B-HEUTPOH, MO3UTPOH (aHTHYACTHUILY
K QJIEKTPOHY) U Helimpuno: p —>n+e ' +v. HelTpuHo u aHTHUHEHTpH-
HO — YaCTHIIbl, BHa4aje BBCACHHBIE -(DU3MKAMU YUCTO YMO3PHTEIHHO
JUISL TOTO, YTOOBI B 00OMX MPEBpAIIEHUs X BBITIOIHSINCH 3aKOHBI COXpa-
HEHHMS, IPUCYIIHE AACPHON (HU3UKE. DTH YaCTHIIBI He 00Iaat0T HU 3apsi-
JIOM, HM MacCOM, YTO CYIIECTBEHHO 3aTPYAHMIIO UX SKCIEPUMEHTAIbHOE
obHapyxeHue. [lociie TOro Kak OHO COCTOSJIOCH, BBISICHHIJIOCH, YTO HEH-
TPHUHO WUTPAIOT BAXKHYIO POJIb B TIPOIIECCE CYIIIECTBOBAHUS BCEIEHHOM.

Bera-pacnaz ‘¢ ucmyckaHueM 3JEKTPOHA XapaKTepeH A HyKIIH-
JI0B, UMEIOIINX. M30BITOK HEHTPOHOB MO CPABHEHHIO CO CTAOWIBLHBIMHU
sIpaMH_JAHHOTO 3JIeMeHTa. Tak Kak Mpu 3TOM HEUTPOH MpeBpaIaeTcs
B MPOTOH,, TO I JOYEPHEro SApa Yncio Z BO3pacTaeT Ha €IWHUILY,
a MaccoBO€ HHCIIO He MeHseTcs. VcmycKkaeMblil SapoM 3JeKTPOH NMEeeT
CKOpPOCTh;, COM3MEPHUMYIO CO CKOPOCTBIO CBETa, M HasbIBaeTcs Oema-
yacmuyeti. COBOKYITHOCTb TaKHX JJIEKTPOHOB, MCIYIICHHBIX MHOXECT-
BOM PaJIMOAKTUBHBIX sjIep, o0Opa3yeT 0eTa-u3aydeHue.

[Mocne anbda- wmm Gera-pacnana siIpo MOXKET BOSHUKHYTH B CO-
CTOSIHUH C U30BITOYHON SHEpruer — BO30YKIEHHOM cOCTOSTHUH. M3051-
TOK SHEPTHH BBICBOOOXKIAETCS CITYCTS OY€Hb KOPOTKOE BpPEMS IyTeM
WCIyCKaHHSA raMMa-u3jaydeHus. ['aMMa-u3inydenne MOXXHO paccMaTpH-
BaTh JIBOSIKO: KaK JJIEKTPOMAarHWTHOE HM3JIy4eHHE OYeHb OOJBIION dac-
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TOTHI (dtcecmkoe), WM KaK MOTOK YaCTHIl — eaMMa K8AHMO8, He UMEI0-
HIMX 3apsga U Macchl Mokos. [Ipu mepexone siapa w3 BO30YKICHHOTO
COCTOSIHAS B OCHOBHOE YHCIIO IIPOTOHOB M HEUTPOHOB HE M3MECHSETCH,
MO3TOMY TaKOH TMpoLIeCC HE SBIAETCS pacmaaoM. | amma-u3inydeHue
JacTO COMPOBOXKIAET MPOIIeCcCH anb(a- umu dera-pacmana.
PaI[I/IoaKTI/IBHOC AApO MOXET pacracTbCAd B HpOHSBOHBHBIﬁ MO-
MCHT BPEMCHU, IIPHU 3TOM BEPOATHOCTHL pacriaaa sapa B €AUHUIY BPEME=
HU OJMHAKOBa IJISI BCEX HYKJIHUIOB OMHOTO copra. OTCiofa BBITEKAET,
YTO YMCJIO PAcIajoB 3a €IWHUIY BpEMEHH B 00pasiie BEIIecTBa, COMEP-
JKameM MHOXKCCTBO PAAUOHYKIIMAOB, IMPONOPHHUOHAIBHO HX YUCITY.
B aToM cOCTOMT CyIIHOCTH 3aKOHA PagHOAKTHBHOIO. pacnajga.. Ero
CJIEICTBHEM SBJISETCS yOBIBaHWE YHCIIa PAIMOHYKIHAOB N B 00pasie
0 3aKOHY T€OMETPUUECKOI Tporpeccuy. ITOT MPOLECE y100HO OMUCHI-
BaTh MepPUOAOM Moaypacnaga T — BpeMeHeM, 338 KOTOPOE coaep KaHne
PaIVOHYKIUAOB B 00pasie yMeHbIaeTcs B 1Ba paza (puc.4). [lonarHo,
YTO 32 J]Ba MepHoJa MOy paciaaa Yrucio paIuoHyKINI0B YMEHBIIUTCS B
4 paza, 3a TP — B BOCEMb H T.].
i XapakTepUCTUKH paguoak-
THUBHBIX: 00PA31I0B HCIOJIb3YETCS (pH3H-

N :‘ N yecKas BEJIMYMHA, Ha3bIBaeMasi aKkmueé-

0 HOCmblY. AKTHBHOCTbH OJHOBPEMEHHO

XapakTepu3yeT OBICTPOTY pacmama pa-

JTUOHYKINIOB B oOpasile, HHTECHCHB-

HOCTb HCITyCKAEMOI'0 MM H3JIy4YCHHUS,

2 B COOTBETCTBUU C 3aKOHOM DPaauOaK-

No/2 THBHOTO pacraja ¥ Cojep’KaHHe B HEM

paauoHykiuaoB. CoBpeMeHHas €IUHH-

No/4 na HU3MEpCHHUS AKTHBHOCTH -

1 6exkepenv (bx). Takoil aKTHBHOCTBHIO

No/8 obmamgaer oOpazer, B KoTopoMm 3a 1 ¢

No/16[ |, ., , é MPOUCXOAUT OJWH SIJICPHBIA pacma.

T 2T 3T 4T VcrapeBmass €IMHUIIA AKTUBHOCTH —

Puc. 4. Fpaduueckoe kropu (Ku). OHa COOTBETCTBYET aKTHB-
npeacTaBieHNEe 3aKoHa HocTH 1 2 pagud U paBHaA 3,7'1010 bk.

paAMoaKTMBHOrO pacnaga C OCJIBbKO OIMMCAaHUA BO3,I[eI>'ICTBPISI

M3YUYCHUH Ha 4YeJOBEKa HUCIOJb3yeTCs

MOHATHE 003a 001y4enus. ba3oBas BeIMYMHA TO3UMETPUHN — MOTJIOIICH-

Has 1034 — YUCJICHHO paBHA SHEPTUM U3JyUEHHS, TOTJIOIICHHOW B ¢/IU-

HUIle MacChl 00bekTa. Enunnia ee usmepenus — 1 epait = 1 [owc/xe. 3nas

MOTJIOMIEHHYIO /103y, C IOMOINBIO CHEHATBHBIX K03()(PHUIIMEHTOB MOX-

HO BBIYUCIIHTH T. H. I()PEeKTHBHYIO 103y 00JyUeHHUsI, KOTOpas MpUMe-
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HMMa KO BCEMY TeJly, YUYUTBIBAET KaK TUI M3TydeHus (O, [3, WiH ), TaK
Y HEOJIMHAKOBYIO YYBCTBUTEIIBHOCTh PA3HBIX OPraHOB U TKaHEH uenoBe-
YeCcKOTo Tella K M3NyueHHIo. DPQeKTuBHas 1032 U3MEpSIeTCs B 3usep-
max (36), 3Ta BenMunHA HanOoJiee MOJIHO OMHUCHIBACT BO3JACHCTBHUE Ma-
JBIX 7103 OOJyYeHUs Ha 4eJoBeka. B cimydae OONbIIMX 103 KOPpEKTHEE
WCIIOJIb30BaTh TMOTJIOMIEHHYIO JI03y B TP3AX, TEM HE MCEHee, Jalee
MO TEKCTYy KHHT'H aBTOP PEIIWI MPEACTaBISATh BCE O3Bl B €MHOO0pa3-
HBIX €JUHUIAX U3MepeHHs (3u6epmax), 4TO HE CHUIIBHO HMCKAa3UT CYTh
uHpopmaruu. [Tone3Ho 3HaTh, 9TO CMEpTEJbHAs 1032 MPUMEPHO paBHA
10 36, a no3y, cocTaBmustonTyto Meuee 1 m36 (Munususepma) B-roJ, MPH-
HATO CYUTATh OE30MaCHOM /IS YeI0BeKa.

Jlo3a 3aBUCHT OT XapaKTEPUCTHKH W PACIIOJIOKEHHUS HMCTOYHUKA
M3ITy49eHUsI (YposHs paduayuil) U pacTeT C yBEIMUCHUEM BpEMEHU 00ITy-
yeHusi. [1oaToMy OTHOIIEHHE 03B KO BPEMEHH, HA3bIBAEMOE MOIIHO-
¢ThIO 10361 (M/]), MOXXHO WCITOJIB30BAaTh JIJISl OTMMCAHMS YPOBHS pajama-
. OCHOBHBIM PEXHMOM paboThI JIF000TO 003uMempa SIBISETCS N3Me-
peHMEe MMEHHO MONIIHOCTH A03bl. B kauectBe.equHull usmepenuss MJ{
ucnoab3ytoT 1 mk3e/uac (mukposusepm 6 wac). wian Oojiee KpyIHbIE
SAVHUIBI. YPOBEHb €CTECTBCHHOU ((hOHOBOW) pamgWanud OT TaMMa-
n3nydeHus npumepHo paseH 0,1 wmx36/uac.. Ycerapesmasi, HO JI€HCTBO-
BaBIllIas B TIEPHOJ YEPHOOBUTLCKOW-aBAPUK CAMHUIIA W3MEPEHHS J03bI
raMma WIM PEHTT€HOBCKOTO WM3Ny4eHMsl — | penmeen (P), a MOIITHOCTH
no3el — 1 mxP/uac. Tlpu sToM=MOXKHO mojnarate, uto 1 P = 0,01 3,
a 1 mxP/yac = 0,01 mx36/uac. IloapobHee 0 M03axX M SAMHHIIAX UX W3-
MepeHus nouaeT peus B 2.18.

Bo3sgeiicTBue siepHBIX M3IYyUEHUN XapaKTEepU3ylOT HOHHM3UPYIO-
mei crnoco6HocThIo. MoHu3aumsi — mporiecc, B pe3yibTare KOTOPOTro
W3 aToMa BEIIeCTBa IO/l BO3ICHCTBUEM M3TyUIEeHHUS BEIONBAETCA HIIEKTPOH,
a caMm aToM IMpeBpaliaeTcs B MOJIOKUTENbHBIN HOH. MloHHU3aIMs TPUBOIUT
K U3MCHCHUSIM B OHOJIOTMYECKIX 00BEKTaxX W HAHOCUT BpPE )KUBOMY Op-
ranu3my. Bce TpU paccMOTpPEHHBIX THIIA U3NTYYCHUIH OTHOCAT K UOHU3U-
pylowym, IpudeM anb(a-u3nydeHne o0nagaeT o4eHb BHICOKOW MOHU3M-
pyroIIel ciocoOHOCTEIO, 6€Ta — BEICOKOH, TaMMa — HU3KOH.

B ‘mnane mpoHukamomeii crmocodHocTH s anbha- u Oera-
M3Ay4YSHUs, KaK U JJIs BCEX 3apsOKCHHBIX YaCTHI, MOKHO BBECTU IIOHS-
THE MAKCUMATbHO20 npobeza 6 seujecmee. 3apsHKCHHbIE YaCTHIBI 3a-
MEJISIFOTCSL BENIECTBOM, OHU TEPSIOT CBOIO SHEPTHIO BILIOTH A0 MOJTHOM
OCTaHOBKH. DTO O3HAYaeT, YTO JJIS TaKUX HM3JIyYeHHH BCETJa MOXKHO
moA00paTh CIIOH BEIIeCTBAa — 9KpaH, KOTOPHIN UX HE MPOMYCTUT. Asbda-
M3ydeHne o0JlajjaeT OYeHb HHU3KOW MPOHHKAIOMIEW CIIOCOOHOCTHIO:
OT HETO MOJKHO 3alllUTUTHCS BCETO JHUIIL ciioeM Oymarm. Y Oerta-
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W3ITy4eHHsI IPOHUKAIOIIAS CIIOCOOHOCTh HU3Kasl, B OOJBIIUHCTBE ClTyda-
€B POJIb dKpaHa MOXKET CHITPaTh JIMCT IUIACTHKA, (haHEephl U JaKe allio-
MUHHEBas (GoJbra.

I'amMa-u3mydyenrne obmamaeT BICOKOI MpPOHMKAIOIIEH CITOCOOHO-
ctbo. TlogoOparh 3KpaH, MOJIHOCTHIO OT HETro 3alUIIAIOIIUMN, HEeb3sl.
HpI/I‘II/IHa B TOM, 4YTO raMMa-KBaHTBI BCErja ABUXKXYTCA CO CKOPOCTHIO
CBETa U, CJICJIOBATEIbHO, HE MOTYT 3aMEJISIThCS B BelIeCTBE (2 MOTYT
b0 TorIomAThes, MO0 pacceuBarbes). YOBUTh TaMMa-KBaHTOB IPH
MPOXOKICHUH Yepe3 CII0i BelecTBa MPONOPIUOHAIBLHA TONIIHHE 3TOTO
ciost. [ToaToMy 1O aHaNOTHU C MEPUOJIOM MOJypacnajia MOXKHO BBECTH
MIOHATHE COU NON08UHHO020 ocaabnerus. Kaxaplil TAaKOH CIIOM CHHYKAET
WHTEHCUBHOCTh raMMa-u3JdydeHus B JBa pasa. llocie npoxoxueHus
BTOPOr'o CJIOA MHTCHCHUBHOCTbL CHU3UTCA C€IIC BABOC, 4 BCEIO — B YCTHIPC
pasa. Jlns Tpex cioeB OymeT AOCTHTHYTO ociafieHne B 2°, TO ecTh
B8pa3, u T.A. Ci0oi MOJIOBUHHOTO OCHAOIEHUS B BO3JyXe — OKO-
10 150 m, B Bome —18 cm, a B cBuHIE — 1 cm.

1.3. Kak paGoTaeT aTOMHAasl CTAHIIUSI

OO0muM mist ADC U 0OBIYHBIX TEWJIOBBIX CTAHIIMN SIBISIETCS Ha-
IPEB BEIIECTBA, KOTOPOE HA3bIBACTCS TEMJOHOCHTENEM, C IOCJe-
OYIOIIUM TpeBpalicHu-
* €M €ro TEIJOBOHM 3Hep-
nap THd B MEXaHUYECKYIO,
2L a 3aTeM IJICKTPUUYCCKYIO.
OOBIYHO TEIIOHOCHUTE-

KoTe/bHbIi Wo6uHa JIeM CITyKHT BOJA.
arperat | B xornoarperare
(ma ADC »TO0 peaxTop,

- ' WK, KaK TOBOPAT sijiep-

‘@ IIUKA, TPOCTO «KOTET)

BOAa Hacoc BOJIa HArPEBACTCS U IIpe-
Bpamjaercss B map, KOTo-

Puc. 5. YnpolueHHasa cxema 3/1eKTpo- pBIf MOmaeTcss Ha TypoOu-
CTaHuun Hy (puc. 5). TypOuna

BpamaeT poTop TeHepa-

TOpa, KOTOpPHI BhIpada-
TBIBaeT 3JeKTpudecTBo. OTpaboTaBmuii map KOHACHCHUPYETCS, a MOIy-
YeHHas BOJAa HACOCOM CHOBA IMOJAETCS K MCTOYHHUKY Teria. OCHOBHBIE
pasianduda MEXIAY CTAaHOHUAMH Pa3HOI'o TUIla — B MCTOYHHKE TCILUIa IJIA
Harpesa BOJIbI U YCTPOMCTBE KOTJIA.
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B ADC Boma HarpeBaeTcCs 3a CUET yenHou s0epHou peaxyuu
oeneHus.

SlnepHyI0 peakuuIo aejieHUs OTKPBUIH HeMenkue puszuku OTTo
l'an u ®@pun lltpaccman. B xonme 1938 roga oHM MOTy4YHIN HEOXKHU-
JNaHHBIA pe3yibTaT: MpH O0MOapAHpOBKE ypaHa HEHTpoHaMHU 00pasy-
eTcst 0apuii, MaccoBoe YHCJIO KOTOPOTO TMOYTH BIBOE MEHBIIE, YeM
y ypana. BepHoe o0bscHEHUE pe3ylibTaTaM SKCIIEpHUMEHTa ObLIO JaHO
B sHBape 1939 r. JIuzoii MeiitHep u OtrTro ®pumem. mu 65110 ycTa-
HOBJICHO, YTO TIOJ| JICWCTBUEM HEWTPOHA SAPO ypaHa MOXKET pacile-
MATHCS Ha JiBa OoJiee JIETKUX sAIpa — OCKOJKA ¢ UCITycKaHueM. 2—3 Ho-
BBIX HEHTPOHOB [9].

B despane 1939 roma Hunbe Bop BbLABHHYN mpeAnosiokeHue,
YTO JIEIUTHCS CIIOCOOCH TOIHKO M30TOI YpaHa C MacCCOBBIM YUCIOM 235.
Crasno mOHSITHO, 9YTO TIPH 3aXBaTe OJHOTO HEHTpOHA W3 By obpasyercs
HecTaOMIbHBIN ypaH-236 (puc. 6), KOTOPBI OBICTPO AETUTCS HA OCKOJI-
KM C BBIJICJICHHUEM JBYX WJIM TpeX HEUTPOHOB, raMMa-Iy4eil ¥ BHICBOOO-
JKICHUEM DHEPIUHU, HAIIpUMeED,

235[J92 +n— 236U92 — 141Ba56 + 92KI'36 +3n+ AHepeus

Jst morMMaHwMst
3aIlicer Takoro BHIIA
creayer oOpaTuTh BHU-
MaHHE Ha TO, YTO CyM-
MapHOE YHCIO HpPOTO- 25U, . °

HOB U CyMMAapHOC 4uC- n g
o 200 MeV —_—

JIO HEWTPOHOB MOCTE .
KaKJIOTO TPEBPALICHHSI o \
HE MEHSIOTCSL. \ ®

ITo3Hee! BoIsiC-
HUJIOCH, YTO TOJI BO3-
JIEUCTBUEM . HEUTPOHA
CIIOCOOHO . AETUTHCS
MPaKTHYECKH Tr000e Tsprenoe sipo. OQHAKO IS TOAABISIONEero 00Jib-
IIMHCTBA DJIEMEHTOB JIEJIEHUE BO3MOXHO TOJBKO TPHU 3HEPTUU HEUTPO-
Ha, IPEBBINIAIONIEN HEKOTOPOE MOPOroBOE 3HaUeHUE. BO3MOXKHOCTD ke
MPAKTHYECKOTO MCIOIB30BAHMS SACPHON SHEPTUU OOYCIIOBJIEHA CYIIE-
CTBOBAaHUEM DJJICMCHTOB, sApa KOTOPBIX ACIATCA I101 BOS}IGﬁCTBHGM
HEHTPOHOB JII00OW YHEPTHH, B TOM YHCIIE CKOJIb YTOJHO Maioi. Berie-
cTBa, o0NajaroIe Mog00HBIM CBOWCTBOM, HA3BIBAIOTCS AEASIIUMMCS
BellecTBamMu. TakuMm oOpa3om, 6osee TouHass HOPMYIHPOBKA TUTIOTE3I
Bopa cocTOMT B ToM, uTo >>°U — eNIuiicss H30TOI.
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OCHOBHBIMH Y€pPTaMH SACPHOM peaKIiy CICHUS SIBISIOTCS:

e OrpomHasi BLICBOOOKIaeMasi JHEPTUsl;
¢ PaIHOAKTHBHOCTH OCKOJIKOB JeJICHHS.

OHepreruueckuii 3G ekt peakum MOKHO paccUUTaTh MO 3HAMe-
HUTOMY ypaBHEHHIO DiHIITeHa £ = mc”, rie M — pa3HOCTh Macc 00b-
€KTOB, CTOSINMX B JICBOH M MpaBOW WacTw peakuuu Aenenus. Oxaza-
JIOCh, YTO TpPH JENEHMHM OfHOTo sipa > U BEICBOGOXIAETCS OKOJIO
200 M>B sueprun (1 2B = 1,6:10" [Jxc). Jina cpaBHenus: npu’ ckura-
HUM OOBIYHOTO TOIUIMBA B IlepecdeTe Ha OJWH €ro aToOM BBLAETSIOTCS
€MHULIBI /1eKMPOH-8016 FHEPTUH.

B xone nmenenmst ypana-235 M0keT 00Opa30BBIBATECS MHOKECTBO
Pa3UYHBIX MAap OCKOJKOB (0OBIYHO HepaBHOW Macchl) ¢ Z oT 30 (IIMHK)
1o 64 (ramonuHUA) 1 MacCOBBEIMU duciiamMu oT 72 1o 161. MM niepenaer-
Csl 4acTh DPHEPTHH JEJIEHUS B BUJE KaK KMHETUYECKOM, TaK M BHYTpPEH-
Hell WM T. H. 9Hepeuu 6030yxcoenus. bonee 80% BbICBOOOXKIaEMON
SHEPTHH COCTABIISIET KHHETHYECKasi SHEPTUS OCKOJIKOB:

[TornManuio MexaHu3Ma BBIJCIICHUS DHEPTUU NPH JICICHUH SIep
CIIOCOOCTBYIOT CIIEAYIOIINE MPOCTHIE PaCCyXAEHUSA. YK€ OTMedasnoch,
YTO B SIpax CHIIBI DJIEKTPHYECKOTO OTTANIKMBAHUSA ITPOTOHOB KOMIEHCH-
pYIOTCS IIEpHBIMH CHJIAaMU MPUTSDKeHNS. OIHAKO SACpHBIE CHIIBI SBIIS-
FOTCSl KOPOTKOACWCTBYIOIIMMHU W TIPU PACCTOSHHSIX MEXKAY HYKIOHAMHU
MOpSAAKA AMaMETpa HyKJIOHA OHW CTAHOBSTCS NMPEHEOPEKUMO MaJIbIMU.
[ToaToMy, Kak TOJIHKO HAMETHIOCH BO3SHUKHOBEHHE OCKOJIKOB, SIACPHBIC
CWJIBI TIPUTSDKEHUST MEKAY HUMH PE3KO YMEHBIIAIOTCA W HAYWHAIOT WT-
paTth MpeobIaAaonlyl0 Poidb KYJIOHOBCKHE CHJIBI OTTanKuBaHus. OHH
OYeHb BENMKU B CHUIY. MAJOCTH PAacCTOSHHS MEXIy OCKOJKamu. B pe-
3yJbTaTe OCKOJIKAM COOOIIAeTCsl OTPOMHAS KHHETHYECKAst SHEPTHsL.

OTHOIIEHNE YHCNA HEHTPOHOB K YHCIY IPOTOHOB B szape - U
paBHo 1,55. V' CTa0MIIBHBIX BJIEMEHTOB, MMEIOIIMX MAaccCy, OJIU3KYIO
K Macce (OCKOJIKOB JIeJIEHHs, 3TO OTHOIICHHME cocTaBiser 1,25-1,45.
CrnenoBaTelbHO, OCKOJKH JAEJCHUs CHIIBHO MEeperpykeHbl HeMTpOoHaMHU
U SBISIOTCS HecTaOUIbHBIMU. [IpakTHYecKkr MTHOBEHHO OHU HCITyCKAaIOT
2win 3 HeHTpoHa (B CpelHEM OKOJIO 2,3), a OCTaTKH YHEPTUH BO30YXK-
JEHMs UIyT Ha UCITyCKaHWe raMMa-KBaHTOB. Ho u mociie 3Toro ockoiku
MUMEIOT U30BITOK HEUTPOHOB, a 3HAYNT, MOTYT UCIIBITHIBATh OeTa-pacna.
Ho moctmxenus: ctabunbHOrO (HEBO30YKAEHHOTO) COCTOSHUS OOBIYHO
MIPOXOJUT CEPUS MOCTIENOBATENbHBIX B-pacaoB.

Crnenyer yduThIBaTh, YTO OCKOJKHU YHOCSAT 3a CO0O# TOJBKO
9acTh 3JIEKTPOHOB MCXOJHOTO aTOMa, W MO3TOMY MPEACTABISAIOT CO-
0011 MHOTO3apAnHBIE WOHBL. YacTh WX DHEPTrUM TNEpenaeTcs aToMaM
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Cpelbl MyTeM MOHHU3AIMK U BO30YKIeHUs. B KOHEYHOM HUTOTe OCKOJI-
KM TOPMO3SITCS W MPEBpaIlaloTCs B HEHWTpalbHbIC aTOMBI, Ha3bIBaec-
MbIE MPOAYKTAMH JIeJIEHHS, 3 BRICBOOOXKICHHAS HEPTUs OYCHb ObI-
CTPO MPEeBpaIaeTcs B TEILIO.

Oco0o0 creayeT NoTYepKHYTh (haKT UCIYCKAaHHUS B Pe3yJbTaTe Je-
neHust 2—3 HEUTPOHOB, Belb KaXKIbI M3 HUX CIOCOOCH BHI3BATH Clie-
NIYIOIME peakiuu jaejcHus. [Ipu ompeescHHBIX YCIOBHUIX, NPEKIe
BCEro, IpH HAIMYMK MHOTHX sijep jAensmerocs semectsa (- U), B03-
MOJKHA IeNMHAasl siiepHas peakuus aeneHusi (puc. 7). B atom ciydae
MPOIIECC PACIPOCTPAHSICTCS JIABUHOOOPAa3HO M C MTHOBCHHOH CKOpPO-
CThIO BBICBOOOXKIACT TUTAHTCKOE KOJIMYECTBO IHEPTUU.

PazButuio nemnHoit pe-

r aKIUM  TPEMSITCTBYIOT B

@ " © OCHOBHBIC TPHYUHEI: MOIJI0-

R IeHU€E HeWTPOHOB siApaMu

0 € 0e3 uHCNyCKaHuUsI BTOPUY-

@ - HbIX HEUTPOHOB U YXOJ HEM-
@ TPOHOB 32 TpeeNbl paboyero

BEIICCTBA, TOJICPKUBAIOIIC-
‘W@ & I'0. LICTIHO¥ Tpo1Iecc.
%G. _ 7\ 31ech yMECTHO OTMe-
) TUTh, YTO B NPHUPOJHOM ypa-
@i He cojaepkutrcst Tosbko 0,7%
% JIENAIIETOCS ypana-235,
MPaKTUYECKHU BCSI OCTaBIIAsICS
gacth — 910 > U. Jna nene-
HUS €T0 Sep HeUTPOHBI HOIDKHBI 00J71aaTh JOBOIHHO OOJIBINON YHEPTH-
eil, mpespImaroneil mopor B 1,4 MsB. 3aMeTHM TakXke, 4To C JeIeHUEM
KOHKYPHPYIOT JIpyTHe MpoIecChl B3aUMOICHCTBISI HEHTPOHOB C sIIpaMH,
B YaCTHOCTH, HeVHpy2oe paccesiHue, KOTOPOE COMPOBOXKIACTCS HCITYC-
KaHUEeM raMMa-KBaHTOB. JHEPIUs HCIBITABIINX TAaKOE paccesHhe Hew-
TPOHOB CTAHOBUTCS HIKE TIOPOTOBOM, M OHH YK€ HE MOT'YT BBI3BATh JIe-
nenue. Ilpeodnagawinas ke 4acTh BOZHHKAIONIUX B X0/J€ peaKmuu
JAeeHus] HeHTPOHOB HCMBITHIBACT PaluAlMOHHBIH 3aXBaT siApaMH
8y, mpespamas ux B **’U. Takum 06pa3oM, GOIBIIHHCTBO HEHTPOHOB
JII/I60 noryomaercss ypanom-238, nmubo BeUIeTaeT Hapyxy. [losTomy
LEMHas PEeaKiysl B IPUPOJHOM ypaHe, KakK, BIIPOUEM, U B YHCTOM ypaHe-
238, He pa3BHUBaeTcH.
OcozHanne 3THX (AaKTOB HECKOJILKO YMEPHIIO ONTHMHU3M TEX
SIEPUIMKOB, KOTOPBIE CYMTANIN, YTO OTKPBIT CKOPBIA MYTh JJISI UCIONb-
30BaHUs SHEPTHH SApa.

Puc. 7. LlenHasa agepHas peakuus
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1.4. HemHoro o (pu3nke U UCTOPUHU PEAKTOPOB

Tem He MeHee, GU3MKKM MHOTHX CTpaH MHpa, ocobeHHo ['epma-
uuu, Aarmuu, Opanmuun n CIIA, npogomxanu ynopHo paboTaTe Hax
U3BJICUEHUEM sifiepHOl 2Heprun [10].

Tax, B 1939 rony pabotaromumu B CIHA Benrpom Jleo Cumap-
JIOM U UTAIbSHIIEM DHpUKO Depmu OblIa BRICKAa3aHa UJEs, YTO HEMHOM
peakuy MOXKHO IOCTHYh ITyTeM IMOMEIICHUS SAep MPHUPOJIHOTO ypaHa
B BEIIIECTBO, KOTOPOE MOTJIO OBl 3amednums HEUTPOHBI, HE TOTIIOLIas
ux. CyTh UJIeH B TOM, UYTO «MEIJICHHBIE», TO €CTh C HEBBICOKOW DHEPTH-
e, HEUTPOHBI MPAKTUYECKA HE MOTJOMIAIOTCS SApaMU 280, a. 3HauwnT,
MEPECTAIOT BHIOBIBATE U3 IIEITHOMN pEaKIIHH.

B nexabpe 1939 rona Beigarommiics ¢usuk Beprep I elizenbepr
MPEACTaBHJI PYKOBOJCTBY HEMEIKOM apMHMH <CEKPETHBIM = JTOKIaf
«O BO3MOXXHOCTH TEXHUYECKOTO TIONYyUYCHUS HHEPLHHM TpPH JCICHUH
ypana». B Hem ObLIO yKa3aHO, YTO JJIs1 BRIPAOOTKH SHEPTUU MOXKHO HC-
NOJIb30BaTh OOBIYHBIN YpaH, €CIM COCMHUTH €T0 C BEMECTBOM — 3aMe/I-
nuTeneM HeHTpoHoB. Kak oTMewanoch BYAOKIANAE, «...ApU cMecu YpaH —
msicendas 800a 6 wiape paouycom okoao. 60 cm, oKpysceHHOM 60001
(oxono 1000 ke msacenou 600vt u 1200 ke ypana), naunemcs cnowman-
HOe bloeieHUe IHEPIUL.

B noknane Takke 0TMEYaIOCh, YTO €CTh JIPYToil criocod m3Bede-
HUS SIICPHON SHEPTUHU, KOTOPHIH. COCTOUT B 00OTallleHUH NPUPOIHOTO
ypana m3otoroM U, TO e¢Th NOBBIIEHUN KOHIEHTparmu U HpH co-
OTBETCTBYIOLIEM CHIXKEHUH JOJIU 28 B pabouem BemiecTBe. MiMeHHO
TaKoil METOJ TPEeACTaBILUICS HanOoJee MOIXOIAIMNM JUIs CO3AaHHUS
B3pPBIBHOTO YCTPOHCTBA KOJOCCAIBHOM MOIIIH.

OOGorarenue MMPUPOTHOTO ypaHa OKa3aloCh COMPSDKCHHBIM C
CEpbE3HBIMH TPYAHOCTAMHU. [IJ1 co3manus siAepHOTO OpyXus TpeboBa-
J0Ch BbIAEACHHE ~- U MPAaKTHYECKH B YACTOM BHUIE, IIPHYEM B KOJIHUC-
CTBE NIECATKOB KujorpamM. Jla)ke OMBITHBIM JKCIEPUMEHTATOpPaM 3TO
Ka3aJoch HEJOCTHKUMBIM. J[e710 B TOM, 4TO M30TOIBI OJHOTO U TOTO Ke
3JIeMEHTa, TO’KJIECTBEHHBI TT0 CBOMM XHMHUYECKHM cBoicTBaM. CienoBa-
FOILHQ, TyTh JIEKaN TONBKO B HCMONB3OBAHMM HMMTONHBIX pazITuamnit
aromoB U u 2*U no cBonm (U3MYECKUM CBOMCTBAaM: HAIpUMED, pa3-
MepaM U Macce.

Jl1st mpakTHYeCcKON peanu3anuu 00oraneHus ObLUTH MPEIT0KEHEI,
B YaCTHOCTH, METOJIbI 243080 Oughdyzuu U 2a306020 yenmpugyuposa-
Hus. O0a MeTona TpeOOBAIN MPEIBAPUTEIHLHOTO MIPEBPAICHNST YpaHa B
ra3oo0pasnyto (aszy (Hampumep, rekcadToOpuj ypaHa) U OKa3aJIuCh
upe3BBIYANHO 3aTpaTHBIMH. Pasnmune B Macce uzotonos U u U co-
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cTaBisgeT 3 HEUTpoHa, ¥ 3TO JuIlb okoio 1,28%. Ha takyto, a Ha mpak-
THKE ellle MEHBIIYIO JOJII0, YBEIHUHTCS COAepKaHMe ypaHa U Hpu
OJTHOW TIPOTOHKE Yepe3 Ty WM WHYI cuctemy paszaeneHus. Cienosa-
TEJNBHO, JJISI TIPHEMIIEMOTO 000TalleHusl TIPUPOTHOTO ypaHa YpPaHOM-
235 TpeOytoTcs ThICSTYEKpaTHbIE TOBTOPEHUS ITUKJIIOB (puc. 8).
Bo3MoxHOCTE k€
pa3BUTHS LENHON peak-
MU B IIPUPOJHOM ypaHe,
mpudeM He 0053aTenbHO
B3pBIBHOTO  XapakTepa,
0a3upyercs Ha Kak MOXK-
HO Ooyee OBICTPOM CHHU-
KCHUHM OSHEPIruun HeI/ITIS)O-
HOB, < UCITYIIEHHBIX ,
710 ‘TakuxX 3HA4YCHUH (eau-
HUIBI 95 W/ MEHbIIIe), IPU
KOTOPBIX OHHM IIPAKTHYC-
' - CKH. HE IOTJIOIAINCH OBl
Puc. 8. Kackapg, ueHtpudyr gna obora- gapavu U, Jlns mony-
LieHnA ypaHa YEHUSI TaKUX MeOeHHbIX
WIA mMenyiogulx HEUTpo-
HOB TPEOYIOTCS CIICIMAIbHBIC BEMIECTBA — 3aMeITNTEJIH.
OnHUM U3 IpHEMIIEMbIX-3aMeIMTeNeH SBISeTCs BOJOPO B COCTa-
Be BoJBl. Macca ero siapa (IpoTOHA) TOYTH paBHA Macce HEHTpOHa, W,
CIIeIOBATEIIBHO, TIPH COYAAPEHUM C HUM HEHUTPOH TepsieT MPaKTHYECKH
BCIO CBOIO SHEprur0. Ho 0OBIMHBIN BOJJOPOJI CIMIITKOM CHIJIBHO TTOTJIONIAET
HelTpoHbl. [loaToMy Qolice MOAXOSIIMM 3aMeJTUTENIEeM, HECMOTpST Ha
IIOYTH B JIBa pa3a-00JBIIYyI0 MAcCy, OKa3bIBaeTcs detimeputi (D, Tsykembrit
BOZIOPOJT), BXOIAIIFI B COCTaB msowcenoi 600vt D,0O. Takoii 3amenmurens
s¢deKTUBHEE 00BIYHON BOBI, TaK KaK 3HAYUTEIBHO MEHBIIIE MOTJIONIACT
HeiTpoHsl. Kpome neiitepurst ObUT0 HaliIEHO ellle JIMIIh OJHO BEIIECTBO,
3 PeKTHBHO 3aMeUIsIoNIee, HO He TOTJIOMAIIee HEWTPOHBI — YTIIEPO]T
B cocTaBe rpaduTa BHICOKOW CTETIEHH OYHCTKH.
Ha»stom myTn Ob1a oOHapy)eHa HOBasi BO3MOXKHOCTB JIJISI CO3/1a-
HUS SJIEpPHOTO B3PBIBHOTO ycTpoicTBa. Okazanoch, YTO TOTJIOMICHUE
HEUTPOHOB ypaHOM-238, KOTOpPOE TMPEMATCTBYET IIEMHOM pPEeaKInH
B IIPUPOJIHOM YypaHe, MPUBOAUT K 0Opa3oBaHHIO HOBOTO JIJIEMEHTA
C MaccOBBIM 4HuCIIOM 239, Ha3BaHHOTO TO31HEE naymonuem. llpu sTom
3 28U o6pasyerca *’U, a u3 Hero mocie aByX B-pacrajoB ILTyTOHHIA-
239: U - *U — 239Np *%Pu. Camoe TIaBHOE MPH 3TOM, YTO
29Pu — messtmmiics m3oton. Tak POMIACH MAES CO3IAHHS ATOMHOTO
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peakTopa — «KOTJIa» JJIsl IPUTOTOBJIICHHS OPYXKEHHOTO ILUTYTOHMS
U3 IPUPOTHOTO ypaHa. MIMEHHO Ha 3TO W OBUIM HAMPAaBIEHBI yCHIINS
JI. Cunapaa u O. @epmu.

W3BnedeHue MIyTOHUS U3 IPOJYKTOB pabOThl peakTopa OKa3a-
JI0OCh HE TaKOM CIOXKHOM 3amayell, kak oOoraimieHHe ypaHa, BEeIOb I
TaKOI'O BBIACJICHUA MOXHO HCIIOJIB30BaTh XUMHWYCCKUEC MCETOBI. Oka-
3aJI0Ch TaKXe, YTO Kpumuyeckas macca IIyTOHUs, HeoOXo umMasl, Jis
CO3/1aHMsI B3PBIBHOTO YCTPOMCTBA, NMPHUMEPHO HAa MNOPSAOK MEHbIIE,
yem A ypana-235.

Kputnyeckas mMacca — MUHMMAaJIbHOE KOJIWYECTBO JETAIIErocs Bele-
CTBa, HEOOXOAMMOE [yl Hayaja CaMOIOJJIEPIKHBAIOIIEHCS IEIMHOU peaKiuy
neneHusi. [y BBICOKOOOOTAIEHHOTO ypaHa 3HAuY€HHE KPUTHYECKOH Macchl
COCTaBIIET OKOJIO 52 ke, ans miyToHusa-239 — 11 xe. Kpurmueckyro maccy
MOYXHO YMEHBILIHUTH IPUMEPHO BIBOE, OKPYKHMB 00pasell JesIIerocs: BeecTBa
CJIOEM MaTepHala, OTPaXKAIOIIEro HEWTPOHBI, HAIPUMED, OepHILIUS WM TpH-
POIHOTrO ypaHa.

Cy1ecTBoBaHHE KPUTUYECKOM MAacChl JIETKO OOBACHHUTH. Jleno
B TOM, YTO YHCJIO OOPa3yIOIIUXCS pH ACICHHH HEHTPOHOB TPOIIOPIIHO-
HaJIBHO 00BbEMY, TO €CTh KyOy pa3Mepa BEIIECTBa, a YNUCIIO TEPSIOLIUXCS
HEHTPOHOB — IJIOLIAM MOBEPXHOCTH, TONE€CTh KBaapaTy pazmMepa. llo-
9TOMY, HauMHAas C ONpeIeNeHHOro pasMepa, Koraa HEHTpOHOB OoJblie
pOXaaeTcs, YeM BBIOBIBACT, peaKHs JJABUHOOOPa3HO YCKOPSETCS, YTO
MIPUBOJMT K SIIEPHOMY B3PBIBY.

To3Hee BBIACHUIOEH, 4To Kpome U u ’Pu ecTh elie 0IHO
JeJisimieecs BelecTBo ~ ypan-233. [Togo6HO ToMy Kak >’ Pu momyua-
ercs u3 ypana-238, **Ulnonyuaercs B peakropax u3 topus-232. Ot-
JU4Me B TOM, YTO B ypaHOBOH pyzae comepxutrca 0,7% pensuierocs
ypaHa-235, a B TOpPMEBOW HET AEMALINXCS H30TOIOB, MO3TOMY IpHU
MPOU3BOJICTBE ypaHa-233 K TOpHr0 HeoOXoauMo n00aBisAThH oOora-
IICHHBINA ASMSANIUIACS U30TOII.

[Tyt nanbHENIMX UCCIEOBAHUIN B pa3HBIX CTpaHaX Pa3oOLUINCH.
B I'epmanum-tion pykoBoactBoM B. ['eiizenOepra B OCHOBHOM pa3BHBa-
JIMCh MCCNEIOBAHNUS 1IETTHON peakiui B MPUPOHOM ypaHE C UCIOIb30-
BaHHEM B KaueCTBE 3aMEJUINTENS TsHKEION BOABI, IPOM3BOACTBO KOTO-
poYi ObIIO HaNaXEHO B OKKYNHpoBaHHOW HopBeruu. DKCIIEpUMEHTHI IO
o0orameHnio ypaHa 1 UCTIOJIb30BaHMIO B KAUeCTBE 3aMeIUTENs rpadu-
Ta B CWJIy psiia IPUYMH OKa3aJIKiCh HEYyIauHbIMHU.

Cpenu COI03HMKOB 3peJio OeCHOKOMCTBO MO MOBOAY BO3MOKHOTO
co3nanus sjaepHoit 6omMOb1 Hemiiamu. B CIIA 310 OecrmokoicTBO moj-
JepyKajid ydeHble BO TJaBe ¢ AMUTpUpoBaBIIMM U3 ['epmanuu AnbOep-
ToM OWHIITEHHOM. DTO MPUBENO K pa3BepThiBaHUIO ¢ 1943 roga cek-
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PETHOTO T.H. «MaHXJTTCHCKOTO MpoekTa». Llenmpio mpoekra, BO3TiaB-
nsiemoro ¢usukom PoGeprom OmnmnenreliMmepoM u TeHepanom Jlecin
I'poBcoM, cTaBUIIOCH CO3aHKE SIIEpHOTO OopyXxwus. Pabora pazBuBaiach
B JIBYX OCHOBHBIX HANpaBJICHHSX: C KCIIOJIb30BaHUEM BBICOKOOOOTA-
merHoro (o 80-90%) ypana-235 u uryroHus-239.

st HapaOOTKK HYKHOTO KOJHYECTBA 3TUX BEIICCTB MOTpeOOBa-
JIOCh CTPOMTENBCTBO KaK YPE3BBIYAHHO CIIOMHBIX MPOU3BOJICTB MO 000-
TaleHUIo TIPUPOAHOTO ypaHa, TaK U SJEPHBIX PEaKTOPOB IS TOJIyYe-
HUS TUTyTOHHS U3 ypaHa-238. [lepBblii B MUpE sIEPHBIA peakTop ObLI
3amyteH B 1942 roxy B Unkaro mosa pykoBoJICTBOM DHpHUKO Depmu.

Peaktop mpexacraBism co0oil  TIOCIOWHO YJIOXEHHBIE OJOKH
13 BBICOKOOUHIIIEHHOTO rpaduta oomieit maccoit 350 m (puc. 9). Bnoku
KaXJIOTO  BTOPOTO . CIIOS
WUMEI ATOJIOCTH. JIISL siAep-
HOTO TOIJIMBA, 00pa3yoIIue
KyOHMUYEeCKyI0 PEmIeTKy C Ia-
rom okoio 21 cu. B xagect-
B€  TOILUIMBA KCIIOJIH30BAJICS
MIPUPOIHBIA  (HeoOOoraIleH-
HEIN) ypaH B BHIE TIPECCO-
BaHHBIX OKcuaoB (33 m UO,
u 3,7 m Us;0g) u MeTade-
CKUX CIIUTKOB oOmmied mac-
coii okono 5,6 moun. Jns
YIIPABJICHHSI peakuuen ciy-
XKHUJIM TIepeMeliaeMble B pe-
aKTOpEe CTEeP>KHH M3.KafIMUsl 1 00pa, CHIIBHO MOTIIOIIAIOIINE HEHTPOHBI.

CrepXHAMU. YIPABISUIH C MYJbTa B PYYHOM U aBTOMATHYECKOM
pexume. CriendanbHbIA CTEP)KEHb aBapUIHOW 3aIUTHI TTOBEITUBAJICS
Ha BEPEBKE; KOTOPYIO MOXKHO OBLJIO MEepepyOUTh B Cilydae 4pe3BbIYaii-
HOM cutyanuu. [lagaronuii B peakTop CTEP>KEeHb JODKCH OBLIT HAJIEHKHO
3armyHInTh XOf IIeMTHON peakiuu. M3-3a He3aMbICIIOBATOW KOHCTPYKIIUU
peaktop HaseiBanu Chicago Pile (anrmmiickoe cioBo pile o3nausaer
«Tabersy, «IOJCHHUIIA).

B oxts6pe 1943 roga ObuT MyleH MEpBBIH dKCIIEPUMEHTANBHBIN
ypaH-rpadutoBsiii peaktop X 10 mo napabotke rurytonus (Oak-Puk,
mrat Tenneccn) [11].

[lepBbIM MPOMBIIIIEHHBIM PEAKTOPOM IO MPOU3BOJCTBY IUTYTO-
HUS U1 AAepHBIX 60MO ctan ypaH-rpaduToBsiii peaktop B B Xoudopne
(wrat Bammarton). Peakrop momaOCTRIO 250 MBm, mpou3BOIUTENb-
HOCTBIO 6 ke TUTyTOHHS B Mecsl Obu1 mymieH B 1944 roay (puc. 10). On
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Puc. 9. Peaktop ®epmu


http://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%BE%D0%B2%D1%81,_%D0%9B%D0%B5%D1%81%D0%BB%D0%B8
http://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%BE%D0%B2%D1%81,_%D0%9B%D0%B5%D1%81%D0%BB%D0%B8
http://ru.wikipedia.org/wiki/%D0%AF%D0%B4%D0%B5%D1%80%D0%BD%D0%BE%D0%B5_%D1%82%D0%BE%D0%BF%D0%BB%D0%B8%D0%B2%D0%BE

coneprkan okosio 200 mownx HeoborameHHoro ypana, 1200 mowun rpadu-
Ta ¥ OXJIAXKAJICS BOJOH CO CKOPOCTBIO 5 KYO. M/MUH.

Ha 3aBep-

HIAOLIE  cTaauu

MaHX3TTEHCKOTO
npoekTa ObUT CO3-
JaHbl TPH SICPHBIX:
B3pBIBHBIX YCTpOM-
ctBa. [lnyTOoHMEeBbII
CTallMOHApHbIA  3a-
psn «TprsuTIY
ObT B30OpBaH IMpU
[IEPBOM ' SZIEPHOM
ucibITanny 16 uro-
s 1945 roga  6mm3
ropoga Auamorop-
JI0 Ha ceBepe mTaTa
Hero-Mekcuko. Ypanoas 6omba «Masli» 0buia cOpolreHa Ha Xupocu-
My 6 aBrycra 1945 ronma, miytonueBas «lomcrsik»y — Ha Haracaku 9 aBry-
cta 1945 roxa.

OTmeTHnM, 9TO MPOM3BOACTBO. INIYTOHUS O4YeHb 3aTpatHoe. OnuH
KHJIOTPaMM IUTyTOHHSI B HAIIM JIHU CTOUT HECKOJIbKO MIJUIMOHOB JOJI-
napoB. CTOMMOCTh  BBICOKQOOOFAIlIEHHOTO ypaHa — MPHUMEPHO
pa3 B 5 MEHbIIIE.

Ycnexy MaHX3TTEHCKOTO' MPOEKTa CIOCOOCTBOBAIM Kak IIEAPOe
(mHancupoBanue, Tak U OerctBo B CIIA Bcrmenctsue (hammcTcKoro
TCHOIIMIA Psijia BBLIAIOIINXCS EBPOTIEHCKUX yUeHBIX. ClielyeT OTMETHUTh
BKJIAJT aHTJIHUCKUX (DH3UKOB, nepenaaBmmx B CIIIA Bce cBon HapaboTKu
B 00J1aCTH SACPHOI 00IaCTH.

B CCCP pa3paboTkoii simepHOTo Oopyxus 3anuMaiics Crenuanb-
Helii _komuteT mnpu CoBere MunuctpoB CCCP, pykoBOIuUMBIN
JI. II: Bepwmeit. Obmiee HaydIHOE PYKOBOACTBO OcymiecTBIsUT Urops Ba-
cuibeBnd KypuaroB. CucreMHbIe pad0Thl HAYAIUCHh TOJIEKO TIOCIIE BOWM-
Hel. LlepBriii coBeTckuit peaktop -1 3apaboran 25 mexadpst 1946 rona.
OHn cocrost u3 TpaduTOBEIX OJIOKOB M MMed (opMy IIapa AHaMETPOM
NpUMEPHO 7,5 M, B OTBEPCTUAX KOTOPOrO pa3MELAINCh YpPaHOBBIE
crepxxuu (puc. 11). PeakTop HEe MMeEN CHCTEMBI OXJIAXKICHHS, TIOITOMY
paboTai Ha ypOBHSAX MOIIIHOCTH OKOJIO BaTTa.

IlepBrrit  mpombiuieHHBIH  peakTop A-1 [11] MomHOCTHIO
100 MBm 6put iymien 19 mas 1948 1. B Yensiouncke-40 Ha XUMKOMOU-
Hate «Mask», (mprHe T. O3epck YemssOmHCcko# ob6mactm). K mety
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Puc. 10. PeakTop B


http://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D1%83%D1%82%D0%BE%D0%BD%D0%B8%D0%B9
http://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B8%D0%BD%D0%B8%D1%82%D0%B8_%28%D0%B1%D0%BE%D0%BC%D0%B1%D0%B0%29
http://ru.wikipedia.org/wiki/%D0%A3%D1%80%D0%B0%D0%BD_%28%D1%8D%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%29
http://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%BB%D1%8B%D1%88_%28%D0%B1%D0%BE%D0%BC%D0%B1%D0%B0%29
http://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D1%80%D0%BE%D1%81%D0%B8%D0%BC%D0%B0
http://ru.wikipedia.org/wiki/%D0%A5%D0%B8%D1%80%D0%BE%D1%81%D0%B8%D0%BC%D0%B0
http://ru.wikipedia.org/wiki/6_%D0%B0%D0%B2%D0%B3%D1%83%D1%81%D1%82%D0%B0
http://ru.wikipedia.org/wiki/1945_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D0%BB%D1%81%D1%82%D1%8F%D0%BA_%28%D0%B1%D0%BE%D0%BC%D0%B1%D0%B0%29
http://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D0%B3%D0%B0%D1%81%D0%B0%D0%BA%D0%B8
http://ru.wikipedia.org/wiki/9_%D0%B0%D0%B2%D0%B3%D1%83%D1%81%D1%82%D0%B0
http://ru.wikipedia.org/wiki/9_%D0%B0%D0%B2%D0%B3%D1%83%D1%81%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%B7%D0%B4%D0%B0%D0%BD%D0%B8%D0%B5_%D1%81%D0%BE%D0%B2%D0%B5%D1%82%D1%81%D0%BA%D0%BE%D0%B9_%D0%B0%D1%82%D0%BE%D0%BC%D0%BD%D0%BE%D0%B9_%D0%B1%D0%BE%D0%BC%D0%B1%D1%8B
http://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%80%D0%B8%D1%8F,_%D0%9B%D0%B0%D0%B2%D1%80%D0%B5%D0%BD%D1%82%D0%B8%D0%B9_%D0%9F%D0%B0%D0%B2%D0%BB%D0%BE%D0%B2%D0%B8%D1%87
http://ru.wikipedia.org/wiki/25_%D0%B4%D0%B5%D0%BA%D0%B0%D0%B1%D1%80%D1%8F
http://ru.wikipedia.org/wiki/1946_%D0%B3%D0%BE%D0%B4

1949 roma wu3 o0iy-
YEHHOTO B HEM ypaHa
OBLIO BEIACIICHO TPH-
MepHO 4 ke TUIyTO-
Hus. 13 Hero nox py-
koBoxcTBOM  IOmmsa
Bbopucosuua Xapuro-
Ha B Apzamace-16
(aptae — CapoB) ObuIa
W3TOTOBJICHA, sTIepHas
OoM0Oa, . UCHBITAHHAS
23 ceutsiops 1949 ro-
Jla Ha IOJHUIOHE MO/
CeMunmnanaTuHCKOM.
Puc. 11. Peaktop ®-1 27 wronst 1954 ro-
m B /r. OOHHHCKE
BCTYITWJIA B CTPOU TepBasi B MUPE aTOMHAs dJICKTPOCTAHIIUS C PEaKTo-
poMm AM-1 [12] snekTpudeckold MOIITHOCTEIO S MBm (puc. 12). Onun u3
paspabotuukoB nepBoit ADC — akamemuk Agpen Kammronosnu Kpa-
cuH, ynaypeat JleHnHckoil mpemuu, B 1965 roxy cozman u o 1977 rog
BosrnaBisn MuctutyT simepHoit sHepretuku AH BCCP. B 70-80-x ro-
nax COTpyJHHKaMW HWHCTHUTYTa OBLT CO31aH MW HUCIBITAaH YHHKaHLHBIﬁ
MOOWIIBHBIH (Ha KoJiecax) ssaepHbii peaktop «Ilamupy» [13].

P

Puc. 12. MNepeas ASC: BHELIHWI BUA, U PEaKTOPHOE oTaeNeHne

3a pybexom mepBas ADC wmomrHOcThI0O 46 MBT OBUTa BBEleHa
B 3KcIuTyaTauuio B 1956 rony B Konnep-Xomne (BenukoOpuranus). Ye-
pe3 rox Berynuia B ctpoit ADC momnocTteio 60 MBm B llunnuurnopre
(C1IA).
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http://ru.wikipedia.org/wiki/27_%D0%B8%D1%8E%D0%BD%D1%8F
http://ru.wikipedia.org/wiki/1954_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/1954_%D0%B3%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D0%BD%D0%B8%D0%BD%D1%81%D0%BA
http://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D0%BD%D0%B8%D0%BD%D1%81%D0%BA%D0%B0%D1%8F_%D0%90%D0%AD%D0%A1

1.5. PaznoBuaHocTu peakropos ajas ADC. Bogo-Boasinbie (PWR)
peakTopbl. ABapusi Ha ADC Tpu-Maiin-Ainena

W3BeCTHBI IECATKHM Pa3HOBHIHOCTEH SIICPHBIX PEAKTOPOB, HO ISt
BeIpaboTKU 3eKTpodHeprun Ha ADC HCHONB3yeTcs JHIIb HECKOIBKO
OCHOBHBIX TUIIOB [14] (Tabm. 3).

Hawubonee pacnpocrpanens: PWR (Pressurised Water Reactor);
WIN BO/O-BOJAsIHbIe peakTopbl. CBOC Ha3BaHUE OHH TMOJYYHIIM BCIE/-
CTBHE TOTO, YTO B KAUECTBE W 3aMEJUIUTEIIS HEUTPOHOB, M TETUIOHOCHUTE-
TSl UCTIONB3yeTcsi 00bIuHas Boja. [lepBoHAaYanbHO TaKue PeakToOphl pas-
pabatbIBaIuCh 1)1 1OABOAHBIX J1onoK. IlepBas ADC ¢ PWR Obuia 3a-
nymenHa B CIHA (IIunmmurnopt) B 1957 roxy, mepBblil cOBeTCKMit
BBOP mommocteio 210 MBm 6wi1 ymien B 1964 romy Ha HoBoBOpO-
Hexckoi ADC.

Bona B peakrope mmpkyimpyeT B ABYX koumypax (puc. 13). B
OJTHOM M3 HHX, IPOXOJIAIEM Yepe3 caM PeakTop, OHA HaXOAUTCS TOJ
naBieHueM okono 160 amm, 6maromaps demy He 3aKHITaeT, HarpeBasiCh
nmoutH 10 290°C. Lupkynamuio BoIsl 4epe3 IepBhlii KOHTYp obecnedn-
BAaIOT 2agHble yupKyaayuouuvie nacocvl (I'1H) ¢ nmponssogurensHO-
cthio okoJo 20 000 m%/4 u MonTHOCTRIO CBEINIE 5 MBm. Jlns nmognepxa-
HUSI TIOCTOSIHCTBA JaBJICHUSI U KOMIICHCAIIMN M3MEHEHHI 00beMa BOJIBI
NpU ee Pa3orpeBe WIH OXJIKACHUH MCIIONb3YETCs CIEeUabHBIA KoM-
neHcamop 0aseHus.

B napocenepamope Bona mepBoro KOHTypa MPOXOAHUT HPUMEPHO
gepe3 10 000 rtemmonepenatoniux TpyOOK, HArpeBas BOIY BTOPOTO
KOHTypa. Haxo/sch 101 MEHBIIUM JIaBJIICHHEM, OHA 3aKHUIaeT, a 00pa3o-
BaBIIMICS Tap moaaeTcs Ha TypOuHy. M3 orpaboTaHHOTO Mapa B KOH-
deHncamope CHOBA o0pasyerca Boja. Iy oxiaxIeHus KOHIEHcaTopa
WCTIOJB3yeTCsd BOJ@ W3 BHEIIHErO0 BojgoeMma JH00 epadupHu (OamrHs
00BIYHO B BUE.TUTIEPOOTIONIA WM yCEUYEHHOTO KOHyca). B rpamgmphe
0OJIBIIIOE  KOJIMYECTBO CTEKAMOIIEH BHU3 TOpSYed BOJBI OXJIAKIACTCS
BCTPEYHBIM TIOTOKOM aTMOC(HEPHOTO BO3/yXa.

C 1epi0 Ipe0TBPATHTh MOMAJAHNE PATUOAKTUBHBIX TPOTYKTOB
UEITHOW S/IepHON peakiuy (OCKOJKH JIEJNICHHsI W TPaHCYpaHOBBIE dlie-
MCHTHI) B OKPYXAIONTyto cpemy Takas ADC uMeeT HeCKOJILKO DapbepoB
3alUThI. Bo-NepBBIX, 3TO F€PMETUYHBIA KOPIIYC pPeakTopa, KOTOPHIil
M3TOTABJIMBACTCS W3 MPOYHOM CTamu TOMMUHON okono 20 cwm. JAByx-
KOHTYpHasi cXeMa TOJyYeHHs Tapa OrpaHH4YMBAaeT PAaCcIpOCTpPaHEHHE
PaIMOHYKIIJIOB B Cllydae aBapHiHOTO pa3pbiBa mepBoro koHTypa. Co-
BPEMEHHBIE PEaKTOPBI 3TOTO THIA O00S3aTENbHO MMEIOT M TPEeTHH 3a-
MIUTHEIN Gapeep — eepmoobonouky win konmeunmenm (Containment).
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http://ru.wikipedia.org/wiki/%D0%A1%D0%A8%D0%90
http://ru.wikipedia.org/wiki/%D0%A1%D0%A8%D0%90
http://ru.wikipedia.org/wiki/1957_%D0%B3%D0%BE%D0%B4
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http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%B5%D0%BD%D1%81%D0%B0%D1%82%D0%BE%D1%80_%D0%B4%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%B5%D0%BD%D1%81%D0%B0%D1%82%D0%BE%D1%80_%D0%B4%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F

Tabnuua 3. PasHOBUAHOCTM 3HEPreTUYECKUX PEAKTOPOB

MexayHa-
poaHoe
Ha3BaHue
(MATAT?3)

PWR
Pressurise
d Water
Reactor

BWR
Boiling
Water
Reactor

PHWR
Pressurise
d Heavy
Water
Reactor
(CANDU)
LWGR
Light Wa-
ter Graph-
ite reactor

GCR
Gas-
cooled
Reactor

AGR
Advanced
Gas-
cooled
Reactor

KonreiinmeHnT — TCPpMETUYHOC COOPYIKCHUC, NU3IOTABJIIMBACMOC U3
CBEPXIIPOYHOT'O JKene300eToHa TOJ'IH.[PIHOﬁ HE MCHEC MCETpa. OOBIYHO

Pycckoe
Ha3BaHue

Peakmop

c 8o0oli nod
daseneHuem,
BB3P — go0o-
800AHOU sHep-
eemuyeckuli
peakmop

Kunawuti pe-
akmop

Taxcenosood-
Holl A0epHsbil
peakmop

PEMK
Peakmop
6onbwoli
mMowjHocmu
KaHQa1bHbIU
Oxaaxoa-
emblli.2a3om
peakmop

YcosepweH-
CMB0B8AHHbI
oxnaxcdaemolli
2030M peak-
mop

Pacnpoc-
TPaHeH-
HOCTb

B Mmupe
61%
(CLUA,
®paHums,
AnoHus,
Poccus,
Kutait)

21%
(CLUA,
AnoHua,
Lseuuns)

9%
(KaHaga)

(3%

(Poccus)

2%
(Bennko-
6putaHus)

3%
(Bennko-
6puTaHuna)
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Ton-
nunBeo,

%
235,

3-5

2-3

0,7

2

0,7

2,3

3a-
mea-
nn-
Tenb

BOAa

BOAa

TAXe-

nas
BOAa

rpa-

but

rpa-

odut

rpa-

dut

Tenno-
HOCK-
Tenb

BOAa

Boaa

TANE-
nas
BOAa

BoAa

CO,

Co,

OcobeHHOCTH

a |

CranbHom
Kopnyc

1 6eToHHasn
060/104Ka.
[Ba KoHTYypa,
BOAA KMMUT
BO BTOPOM
KOHTYpe
CTanbHol
Kopnyc

1 6eToHHan
060/104Ka.
OAauH KOHTYp,
B KOTOPOM
BoAa npe-
BpaLyaeTca

B nap
L[BYXKOHTYp-
HbIN,

c 6eToHHOM
060104KOM

Beckopnyc-
HbllA, 6e3
6eToHHOM
060/104KM,
OAHOKOHTYp-
HblI
CTanbHoI
Kopnyc

B 6ETOHHOM
obonoukKe,
[OBYXKOHTYp-
HbIN
BeToHHbIN
KOTeN BbICO-
Koro faBne-
HWA, ABYXKOH-
TYpHbIV



KoHmelinmeHm

Komnencatop Mapo-

ASBNEHHA reHepatop
' lenweparop T
rf‘ -.'\] A v : a'
r \‘_ -. :
YrpasneHiA Typbuna
K BoA0XpaHHAHIY
= T LlH HAH rpaanpHe
PeakTop
p LupKynayuoHHbIl
[ OHAEHCaTop o

Puc. 13. Cxema A3C c BO4O-BOAAHBIM PEAKTOPOM

UMeeTcs M HeTepMEeTHYHAs 9acTh; OHa OKPY’KaeT 000JI0YKY U Ha3bIBaeT-
cs1 obcmpotixkot. K mapamerpaM KOHTEHHMEHTa B ITOCJICIHHE TOIBI
MIPEIBSIBIAIOTCS MOBBIIIIEHHBIE TpeOoBaHus. CiemnyeT OTMETUTh, YTO BO
MHOTOM Onarofiapsi KOHTEHHMEHTY IOCHEICTBUS SJEPHON aBaphu Ha
ADC Tpu-Maiin-Aiineny He IPAHSIA KaTacTpoUIECKOTO XapaKTepa.

Bropoit 610k ADC Tpu-Maiin-AineH mpeacTaBisil cOO0H peak-
TOp C JBYXKOHTYPHOMI/CUCTEMOU OXJa)XJACHUs MOIIHOCThI0O 906 MBm.
IlepBonpuurHO# aBapuu, mpousowenuei 28 mapra 1979 roga npumep-
HO B 4:00, cTtan QTKa3 HMUTATEIBHBIX HACOCOB BO BTOPOM KOHTYpE CHC-
TEMBI OXJIAXACHHS peakTopa [15]. ABTOMAaTHYECKH OTKIIOUHICS TypOO-
TeHepaTop || BKJIFOYMJIACh aBapWiiHas cHCTeMa TOJadd MUTATeIbHON
BOABI B maporeHepatopsl. OmaHaKo, HECMOTPS Ha pabOTOCIIOCOOHOCTH
BCEX TPEX aBapPUHUHBIX HACOCOB, BOJAA B MapOT€HEPATOPHI HE MOCTYyIIaa.
[To3aHee. BRIICHMIIOCH, YTO TIOCTE 3aBEpIIEHHUs IIAHOBOTO DPEMOHTA,
MIPOXOMBIIEr0 Ha OJIOKe 32 HECKOJIBKO THEH 10 aBapuH, OBUIH 3aKpPBITHI
3JIBHKKH HACOCOB.

B nmampHeleM orepaTophl TOMYCTHIN PSIT OMIMOOK, KOTOPHIC
CEPbE3HO YXY/IIIMIN CUTYAIHIO ¥ TIPUBENH K IIEPETPEBY aKTUBHOI 30HBI
peakTopa. Kak moToM OBLIO TPWU3HAHO, 3TH OIIMOKK BO3ZHUKIHN HW3-3a
Meperpy3Ku orepaTopoB WH(OpMAIUel, 9acTh KOTOPOH BOBCE HE OTHO-
CHJIaCh K CUTYaIllH, a 9acTh ObliIa pocTo HeBepHOi. [locne aBapun ObI-
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http://ru.wikipedia.org/wiki/%D0%92%D0%B0%D1%82%D1%82
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JI1 BHCECCHbI U3MCHCHHSA B 6JIOKI/I yHOpaBJICHUA PCAKTOPOM M CUCTEMY
MOJrOTOBKH OIIEPATOPOB.

XoTsl B pe3yibTaTe aBapHuu sACPHOE TOIUIMBO YACTUYHO paciiia-
BHWJIOCH, PAANOAKTHUBHBLIC BCIICCTBA B OCHOBHOM OCTAJIMCh BHYTPU KOH-
TeitHMeHTa. B aTMochepy nmonanu paanoakTUBHBIE T'a3bl, BRIOPOIIEHHBIE
Yyepe3 IMperoXpaHUTeNbHbIN KiamaH. OxHako BbIOpoc Hambosiee omac-
HBIX HYKJIHJIOB, TakKuX Kak ion-131, ObuT He3HAUHTENBHBEIM. bbUTO pE-
IIE€HO, YTO B 3BaKyallud HACCJIICHUS, IMTPOXUBABUICTO PAAOM CO CTaHLIM-
e, HeT HeoOXOAMMOCTH, TIpHu ATOM rybepHaTop [leHCHIBPBAaHUU PEKO-
MCHAOBAJI TMOKWHYTH IIATUMUIIBHYIO 30HY 6epeMeHHLIM JKEHIITMHAM
U IeTAM JIOUIKOJIbHOTO Bo3pacTa. Cpeansist 3ddexTrBHas j103a o0myue-
HUS 1015 monieH, )kuBymux B 10-MuibpHOM 30He, coctaBmira 80 mk36 u He
npesbiciiia 1 36 11 11000T0 U3 KUTENEeH.

PaboTta mo ycTpaHeHWIO MOCIEICTBUH aBapHy OCYHIECTBISLIACH
B niepuoa ¢ 1979 mo 1993 rox, ona obomnack B 975 MIIIIMOHOB J0JUIa-
pos CIIA. bsumn mpoBeieHb! BRITPY3Ka TOIIMBA M3 peakTopa U Je3aK-
TUBAIUS TEPPUTOPUH CTAHIMU. DKCIUTyaTalldsi HETIOCTPAJABIIETO Iep-
BOT0 0JIOKA CTaHIIMK BO30OHOBMIIACH B 1985 romy.

[ocne Tpu-Maiin-Aiinenza B MUPE HE HPOUCXOAMUIIO CEPhE3HBIX
aBapuil Ha BOJIO-BOJSHBIX PEAKTOPax, MO3TOMY OHHM CUMTAIOTCS Hanbo-
siee Oe3omacHbIMU. B oTiinuue ot Hux peaktop PEMK He obnaman Tpe-
Ms BaXKHEHIIMMHU CTYNEHSAMH 3aIlUTHI: MOIIHBIM KOPITyCOM, KOHTEIH-
MEHTOM M JIByXKOHTYPHOU CX€MO¥ reHepaiuu napa.

K omnoMy n3 3amMTHBIX 0apbepOB OTHOCST M KOPITyCa mMenio8bl-
oensrouux snemenmos (TBIJIos). TBIJI npencrasnser coboir repme-
TUYHYIO TPYOKY, KOTOpas 3al0IHAETCS YPaHOBBIM TOIUIMBOM. MaTepuan
TpyOKH JOIKEH OBITH MPOYHBIM, XOPOIIO MPOMYCKAIOIMIUM HEHTPOHBI,
YCTOMYMBBIM (K BO3JCHCTBUIO  BOJABI, BBICOKOH TeMIIEpaTypbl
u paguanuu, OOBIYHO ¢ TON IENIbI0 UCIIOJB3YETCs [UPKOHUH, JISTUPO-
BaHHBIA HUOOMEM. [lns poccuiickoro peakropa BBOP-1000 napyxHbIiH
naMeTp TpyOku coctammsieT 9,1 mm, mmuHa — 3,8 m, TommmHA 000704~
ku — 0,65 mm.

TonnmBo wu3rotaBnuBaeTcsi B BHUAE T.H. mabiemok W3 Ke-
paMudeckoil IByokucH ypaHa (Temreparypa miaBieHus 2800 °C),
obOorammenHoro ypanom-235 no 3—5% (puc. 14). Takoe OTHOCUTEITHEHO
BBICOKOE oboramenne HeoOXOAMMO BBHIY TOTO, YTO HCIOJIb3yeMas
B BOJIO-BOASHBIX PEAKTOpax BOJAA SBISETCA HE JTYyYIIUM 3aMeIhTe-
JIEM HEHTPOHOB.
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TabneTku ¢ TOIUTH-
BOM, pa3syMeeTcs, paauo-
aKTHUBHBI, HO OFpOMHbeI
nepuoa moaypacmaga U
u>U (45 u 0,7 mipa.
JIET, COOTBETCTBEHHO) e-
JaeT WX PaANOAKTHBHOCTH
HE3HAYUTEITHLHONH. AKTHUB-
HOCTb OJHOTO rpamma > U
cocraBisier Bcero 12 bk,
U HeckonbKo BbIIIE — 78
xbhx. Pacnagasce, 3TH H30-
TOIBI HCIYCKAIOT anbda- Puc. 14. TabneTka'c ypaHOBbIM
U3JIy4YeHHE, KOTopoe 00a- TOM/INBOM
JlaeT O4YE€Hb HU3KOW Ipo-
HUKaroIel crmocoOHOCThI0. OHO MONHOCTHIO TOTIONIACTCS B TIOBEPX-
HOCTHOM OPOTOBEBIIIEM CIIO€ KOXH, TOITOMY HE OIMACHO IPU BHETII-
HeM oOnyueHuu. OpHaKo B pabOTAOIIEM PEaKToOpe IMoJA JIeHCTBHEM
CHUJIBHOTI'O IIOTOKa HCﬁTpOHOB MMEHHO B TalJETKaX HaKallJMBarOTCs
pamTuoHYKIUABI — IPOIYKTHI SIEPHOTO paciaaa, odiagaonme Koixoc-
CaJIbHOW aKTUBHOCTBIO.

1.6. Peaktop BBIP-1000-u ero ycoBepuieHCTBOBAHHBIH BAPHAHT
BB3P-1200

YCTpoicTBO THITHYHOT'O BOJO-BOIsHOTO peakTopa BBOP-1000
(Poccus) mommuocteio 1000 MBm mpencrasneno Ha puc. 15 [16].
B akTuBHOH 30HE peakTOpa, TO €CTh B HMXXKHEH YAaCTU €r0 CTaJIbHOIO
kopryca Haxonarcs TBOJIwl, crpynmupoBansasie B 163 mennosguioe-
narowue coopru (TBC).

TBC — pocraroyHo cioxHBIe ycTpoiicTBa. Kaxmas cocrtout
u3 312. TBOJIos n umeer 18 TpyOUaThIX KaHAIOB ISl BBOJAA M0O210-
warowux cmepxcueti. Umenno B Buae TBC saepHOE TOMNHMBO MOCTY-
maeT Ha ADC u 3arpykaercs B peaktop. Ilepromnuecku peakTop oc-
TaHABIMBAETCS, U OTpaboTaBImne COOPKH 3aMEHSIOT HOBBIMH. [Ipu
3TOM IIOJTHOCTHIO W3MEHseTcs paccTaHOBKa BceXx TBC B akTHBHOM
30HE pPeaKTopa.
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OcHOBY CHCTEMBI

ynpaBJjeHUusT ¥ 3al[UThI

(CY3) cocTaBusioT moju-

BIDKHBIC  MOTJIOINAOIIUE

BEPXHUI crep:xxkuu (IIC). Ounu mpen-
610K CTaBISIOT COOOH  TOHKO-
CTeHHbIE TpYyOKH jauamer-

npMBOA.! pom 8,2 Mm, KOTOpBIE  BBI-
cy3 MOJIHEHBI U3 IUPKOHUS U Ha
JUTUHY OKOJIO 3,7.M 3amoJi-

HEHbl  KapOwjgoM. Oopa,

OYCHb CHUJIBHO IOMIONIA0-

UM HEWTpOHBL. CTepKHU

Kopnyc 00bEeIMHECHB! B IIyYKH, WU
Knacmepul- 1018 cTepxxuei

B KaKJIOM Knacrepst

CHa0EHBI - IITaHTaMH, KO-

> TOpbIe. 4epe3 clelualbHbIe
BoAa TpyOBbl BBIBEACHHI B BEpX-
- Hui 010k peaktopa. Tam Ha

HUX BO3JIEHCTBYIOT NMPHUBO-
Abl W3 MIArOBBIX JBHUTATE-
JIel Ha OCHOBE JJIEKTpPO-
MarauToB. OIWH TPUBOJI
repeMeniaeT BECh KJacTep,
KOTOpBI IO HaIpaBJISIO-
UM KaHajlaM MOXET JIBH-
raTbCsl BHYTPH TEILIOBBINIE-
Puc. 15. Peaktop BBOP-1000 nsomeit coopku. Bee TBC
OCHAIllCHbl KaHAJIAMHU JJIs

Bxoja [IC; HO mpakTHdecku B peakTope padoTaer 61 kiractep.

B kpaitHeM HM)XHEM IOJOXKEHUH TMOJIOIIAIOIINE CTEPHKHU HaXO0-
natest Mexay TBDOJlamu, npensTcTBys pa3sBUTHIO IETTHOH SIIEPHOHN pe-
akiun. Korma sxe [IC maxomsTcsa B BepxXHEil 4acTH peakTopa, OHH HE
MEIIAI0T XOAy peaknuu aeneHus. Takum oOpa3oM, mepeMenias CTepk-
HH, MOXHO YIIPaBIISATH MOITHOCTBIO PEaKkTopa.

BeprukanbHOE pacronoX)eHue CTEpKHEN U UX yIpaBICHHUE HJIEK-
TpoOMarHuTaMu obecreunBaoT A(PPEKTUBHYIO 3aMUTYy TPU aBapPHUsIX.
IIpu obecTounBaHWM >JIECKTPOMATHHUTOB, YICPKUBAIOMIMX KIIACTEPHI,
OHM TQAfOT BHU3 IO ACHUCTBUEM CHJIBI TSKECTH, YTO TPHUBOIUT K aB-
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TOMaTHYECKOMN aBapHilHON OCTAaHOBKE peaKkTopa MpHU OTKa3ax B €ro »Ku3-
HEHHO Ba)XKHBIX CUCTEMaxX, a TaKkkKe M0 KOMaH/Ie oreparopa.

CraHius, KOTOpYIO IUTaHHpyeTcsl mocTpouts B bemapycu, oTHO-
cutcst k Tumy ADC-2006 (puc. 16). Ona OasupyeTcs Ha peakTope
BB3P-1200, nporotunom kotoporo ssisiercst BBOP-1000.

Puc. 16. A3C-2006 c peaktopom BB3P-1200

ITogpoOHOrO onucaHusi PEakTOpa U CTAHLUUM B JIUTEpAType MOKa
HET, IO3TOMY NPUBEJEM UX OCHOBHBIC 3asBJICHHBIC OTJIMYUSI.

® MomHocTs peaktopa — 1200 MBm, yeMy COOTBETCTBYIOT He-
CKOJIbKO WHBIC 3HAYCHMs MapamMeTpoB, HaIpuUMep, AuaMeTpa KopIyca,
CTETIeHN 00OTaIIeHHUs TOIUIMBA ypaHOM-235 | T. 1.

® 3a cyueT IIPUMEHEHMs HOBBIX MaTEpHaJOB M TEXHOJOTHH yBe-
nnyeH A0 60 JeT CPOK Ciry>KObI 3HEprodIIoKa.

® Jlmeercs nBOIHAs KeJIe300€TOHHAS TepMOOOOIIOYKa CO CTallb-
HOH BHYTPCHHEI OOJIMIIOBKOIl M BEHTHJIMPYEMBIM 4epe3 (puibTpel Me-
K000JI0YEUHBIM ITPOCTPAHCTBOM. BHYTpeHH:Is1 000/104Ka paccuuTaHa Ha
BO3ACHCTBHS IpU aBapHM B PEakTope (AaBJieHHUE, TeMIlepaTypa, JeTs-
ye TIpeAMETHI U 1Ip.), BHELIHSA — Ha Takue (aKkToOphl, KaK ypara, yaap
Na/laloIero caMoJera.

® ]Icronb3yrOTCsl AOMOJIHUTEbHBIE TACCHBHBIE CUCTEMBI Oe3o0mac-
HOCTH, KOTOPBIM HE TpeOyeTCsl 3IEKTPUIECKOTO MUTAHUS IS BBITOJHEHUS
uX (YHKIUI: TepMOEMKOCTh CUCTEMbI aBApHUIHHOTO OXJIAXKICHUSI aKTUBHON
30HBI PEAKTOPA, JIOBYIIIKA paciuiaBa (TIpy TSHKETOW aBapuy C PacCIlIaBICHHU-
€M aKTUBHOH 30HBI), TACCUBHASI CHCTEMa OTBOJIa OCTATOYHOI'O TEILIA.

® (CraHIMs yCTOMYMBA K 3€MIIETPSACCHUSIM.
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1.7. BWR-peakTopsl. ABapus Ha ADC ®ykycuma-1

Kunsimmii Bomo-Boasinoii peakrtop (Boiling Water Reactor,
BWR) — Bropoii o pacnpoctpaneHHOCTH B Mupe peakrop [14]. On co-
JIEPKUAT KOPIyC, KOHTEMHMEHT, HO HE UMEET ABYXKOHTYPHON CHUCTEMBI
reHepanuu napa. [lap oOpa3yercsi HEOCPEJACTBEHHO B aKTUBHOMW 30HE,
MOCJIe 4Yero HampaplisieTcs B TypOuHy (puc. 17). PabGouee namieHme
B peaktope okoio 70 ammocgep, temneparypa Hocutens — 280.°C.
C TypOuHBI Iap MoCTyMHaeT B KOHJAEHCATOp, TJe OXJaKaaeTcs BOAOH U3
crenMajgbHOrO OacceliHa U mpeBpaiaercs B Boay. KoHTeHHMEHT nomyc-
KaeT JaBJIeHUE IPUMEPHO B 6,8 uzbwimounwvix ammocgep.

3awmnTHan obonouka(KOHTEMHMEHT)
Kopnyc e
[ PeakTopHoe oTaeneHMer|
pcaHT(fiJ BaccocMH BobigaepHKw
: -
AxktusHan | Pl e
30Ha TypbuHHoe
oTgenexHve

Puc. 17. Peaktop Tuna BWR
KonbLeobpasHoe cOOpYrKeHWE B HUMKHEN YacTu peakTopa — bak-6apboTep ¢
BOAOW, KyAa NPUMOBbILLIEHWUN AaB/EeHNA B KOPNyce HanpaBaAeTcs A1 KOH-
AeHcaluuMm BbIBPOLLEHHbIN Nap

B pCaKTOpax TaKOTO0 THUIIa NOTJIOMAIOMIUE BJIEMCHTBI CHUCTCMbI
VIpaBICHUsL M 3alllUThl PAcIojiararoTcs CHHU3Y, TIe Hauboyiee BEIUK
HEUTPOHHEIN TIOTOK. Takas cxema Takxke Oojee yaoOHA Mpu meperpys-
Kax/ TorumuBa. OcBOOOXIasi BEPXHIOK YacTh PEakTopa OT IPHBOJOB
C¥Y3;/0Ha 0o3BOISAET TaKke Ooyiee ya00HO OPTaHU30BaTh cenapayuio, To
ecTh oTJeNieHHe mapa oT Boabl. OJHAKO B 3TOM Ciy4ae HEBO3MOXKHA
MacCcUBHAS 3allUTA TyTEM OIMYCKaHUsI MOTJIOMAOIINX 3JIEMEHTOB COOCT-
BEHHBIM BecOM 0€3 BHEIIHEH moJga4yun SHEPTruu.

Camu IIOTJIOLIAOIIIHNEC DJIEMCEHTHI BBIIIOJIHCHBI B BHUJAC JJIMHHBIX
MJIOCKUX HIUTKOB M3 OOPHOM cTanu mim Kapouaa 60pa, pacceKaronux
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termoBbiaenstomue coopku (TBC) Ha wetsipe cermenta. TBC takux
pEaKTOpOB HE UMEIOT 3HAUYMUTENbHBIX 0COOEHHOCTEN, OJHAKO TabyeT-
KM TOIJIMBAa HEMHOTO MEHbIe oboramensl ypanoMm-235 (2-3%)
1o cpasHeHuw ¢ PWR.

OcHoBHOU HemocTaTOoK peakTopa BWR cBsizan ¢ oTcyTcTBHEM
BTOPOTO KOHTYpa Ul TEIUIOHOCUTEIIA: yTeuKa paJualiy B IEpBOM KOH-
Type MOXKET MPUBECTH, HECMOTPSI Ha CHelHaIbHble (QUIBTPYIOMINE HPH=
CHOCOOJIeHNS, K MMPOHUKHOBEHHUIO TIPOAYKTOB SIIEPHOTO JEJIEHHUS B OK-
PYXaIOLIYIO Cpeay.

Iects peaktopoB smoHckoi ADC @Dykycuma-l..Obuin 1O-
ctpoenbl ¢ 1971 mo 1979 rox nmo npoekram ¢upmbl JxeHepan Diiek-
Tpuk (CILA). broxu ¢ Homepamu 1 (BWR-3, 460 MBm), 2 (BWR-
4, 784 MBm) n 6 (BWR-5, 1100 MBm) Obutn OCTPOCHBI (UPMOI
Ixenepan Onektpuk, 6moku 3 u 5 (BWR-4).~ snonckoit dupmoit
Tommuba, Ne 4 (BWR-4) — Xurtauun.

B pesynbprare 3emnerpscenus 11 mapta 2011 r. Tpu pabotaio-
X Ha TOT MOMEHT 3Heprobsioka (Ne 1-3) ObUTH OCTaHOBIICHBI AE€ii-
CTBHEM aBapWWHOW 3amuThl. OQHAKO CHYCTSA Yac M3-3a MOCJIEI0BaB-
[IeTO LyHaMH OBUIO MpPEepBaHO HEOOXOAMMOE IS OXJIaXACHHUS OCTa-
HOBJICHHBIX PEAaKTOPOB JJIEKTPOCHAOKEHHE, B TOM UHCIIE OT pe3epB-
HBIX JIN3eNIb-TeHePaTOPOB.

3arnylieHHbId peakTop, B KOTOPOM ITpeKpallieHa LerHas peakiys, mpo-
JIOJDKAaeT TeHepUPOBaTh OOJIBIIOE KOJIMYECTBO TEIlIa 3a CUET M3JIyYESHUs HaKOII-
JICHHBIX PAJMOAKTUBHBIX TIPOAYKTOB jencHusa. OcTaTouHoe TelIoBbIIeIeHne
TB3JIoB B nepBbie CEKYHABL COCTABISAET 0KOJIO 6,5 % OT ypOBHS MOIIHOCTH 10
OCTaHOBKH peakTopa, gepe3 yac — npumepHo 1,4 %, uepes rog — 0,023 %. Ana-
JIOTUYHBINA Impouecc HpOUCXOaUT C OTpa6OTaHHI>IMI/I TOIINIMBHBIMU 3JICMCHTAaMH,
KoTopble Ha BceX ADC momeniaioT B facceiiHbI Bblep:KKH. B Oacceiinax mup-
KyJIHpYeT BOJA, KOTOpasi OTHOBPEMEHHO CO ChEMOM TeIlIa BBICTYIIAeT B Kaue-
CTBE 3allIUTHI IEPCOHANIA OT U3MyUYeHUH (OMOJOTHIECKON 3alUTHI).

TIpu oTCyTCTBUM OXJNAXKICHUS TEMIIEpaTypa Kak B akTUBHOM 30H€E,
Tak W B OacceHax BBIACPKKHA IMOBBIMIACTCA, YTO B KOHCYHOM HUTOI'C MO-
JKeT IIpUBECTH K pactuiaBiernio TBOJIoB. OTo rpo3uT momagaHuem pa-
OUOHYKJIMJIOB B TPYHT MOJ 3JaHHEM peakTopa M B BO3AyX Haj Oacceii-
HaMH BBIACPKKH. CUTyanus ycyryOuseTcss TeM, 4To NP B3aUMOEHCT-
BHH BOJSHOTO I1apa C HIUPKOHUEM HJIET MAPOUMPKOHHEBAS PEaKIU C
o0pa3oBaHUEM BOJOPOJA U TEILIA:

2 H,O+Zr=2 H, + ZrO, + Q, rne Q = 6530 x/{orc/xe,

4TO MOJKET IIPUBECTH K B3PBLIBY I'PEMYUYETO rasa.
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Cpa3y mocie mpekpamieHus paboThl PE3EPBHBIX AU3EIb-TCHE-
paropos Biagenern craniuu komnanus TEPCO 3asBuna npaBUTENbCTBY
SAnonun 00 aBapuiiHONW cuTyanmu. be3 JOCTAaTOYHOTO OXJIAXKICHUS
BO BCEX TpeX pabOTaBIIMX PeakTOpax HAa4alIUCh CHU)KEHHE YPOBHS BOJBI
Y TIOBBIIIICHUE ABJICHHS], CO3/]aBAEMOTO 00Pa3yIOIINMCS MTapOM.

OcobOeHHO cepbe3Hast CUTyaIlusl BO3HUKIA Ha dHeprobmoke No 1.
UT0OBI HE JOMYCTUTH B3pHIBA PEaKTOpa, map cOpachBajIl B repMo000-
JIOYUKY, TJIe JaBJI€HHE BO3POCIO MPUMEPHO BIBOE CBEPX JOMYCTUMOTO.
UroObl He paspymmiack repMoo0oIioUKa, map M3 Hee MPUILIOCE cOpa-
ceIBaTh B atMocepy. OnHaKko Mpu 3TOM B 0OCTPOHKY pEaKTOPHOTO OT-
JIeJIeHUs TIPOHUKIIO OO0JIBIIIOE KOJIMYECTBO BOJIOPO/A, B PE3YIHTATE YETO
MIPOM3OIIIENT B3PHIB TPEMYUEro rasa.

AHanornyHsle mporecchl npoxoannan u Ha Omokax Ne 2. 3. Ilo
nMeromuMces Ha uioHb 2011 roma maHHBIM HA TIEPBOM OJIOKE BO3HHKIIH
MIOBPEXKICHUS U TEYU HE TOJHKO B TeépMOO0OJIOUKE, HO U B KOPITyCE pe-
akTopa. Ha BTOpOM OJioKe Mpou30mLIa MpoTeyKa CHIIbHO 3arps3HEHHOM
paguoOnyKIMIaMH BOJblI B THAPOTEXHUYCCKUE COOPYIKECHUA U YCPE3 HUX
B okeaH. [1o ofHOMY M3 MpennonokeHuii, Ha 010ke Ne 4 B3pBIB BOJIOPO-
JIa TIPOM30IIIEIT BOIM3U OacceiiHa BBIIEPIKKH.

1.8. Peakrop Ha TsixKenoii Boge (PHWR), razoBbie peakTopsl
(GCR n AGR)

HaubGonee pacnpocrpaHeHsl TshxenoBoaHbie peakropsi CANDU
(CANada Deuterium Uranium) [14]. Takue peaktops Kanama crponia
takke B IOxnoU Kopee; Tlakuctane, Pymeranm, Kurae u Aprentune. B
Ha3BaHWU TMOMYEPKHYTHL JBE OCHOBHBIE OCOOCHHOCTH pEaKTopa — HC-
TI0JTB30BaHUE TSDKEMOH (IeHTepreBoii) BOABI M IPUPOIHOTO ypaHa.

Peaktop M€ uMeeT MpPOYHOTO KOpITyca, HO COJEPXHUT JIBYXKOH-
TYpHYIO CXE€My TIeHepaluu mapa M KoHTeiHMeHT (puc.l8). Harpesa-
TeJbHAsg KaMepa 3alojIHEeHa 3aMeIuTeNIeM, B Hell paclojioyKeHa CHUCTe-
Ma FOPU3OHTAIBHBIX TPYO — KaHano6 C TEIUIOBBIACIIIOMUMI COOpKaMu
(TBC). Iormomaromiue crepxxau (I1C) nurarorcs mo BepTukaiu, odec-
MeYnBast, MacCUBHYIO 3alUTY TpHU OOECTOYMBAHUHU 3IIEKTPOIPHUBOIOB.
[Moxaranam mumo TBC mpokaumBaeTcs TsDKeasi BOJIa IEPBOTO KOHTY-
pa. IlepBbIit KOHTYP HAXOJUTCS TOJ BBICOKHM JaBJICHHEM, ITO3TOMY BO-
Jla B HEM He 3aKumaeT. B maporenepaTope TEIUIO MepeaaeTcss BCKUITA0-
et 0OBIYHOI BOJIE BTOPOT'O KOHTYPA.
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http://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D0%BA%D0%B8%D0%B9%D1%81%D0%BA%D0%B0%D1%8F_%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%BA%D0%BE%D0%BC%D0%BF%D0%B0%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%93%D0%B5%D1%80%D0%BC%D0%BE%D0%BE%D0%B1%D0%BE%D0%BB%D0%BE%D1%87%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%93%D0%B5%D1%80%D0%BC%D0%BE%D0%BE%D0%B1%D0%BE%D0%BB%D0%BE%D1%87%D0%BA%D0%B0
http://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4
http://ru.wikipedia.org/wiki/%D0%A2%D1%8F%D0%B6%D0%B5%D0%BB%D0%BE%D0%B2%D0%BE%D0%B4%D0%BD%D1%8B%D0%B9_%D1%8F%D0%B4%D0%B5%D1%80%D0%BD%D1%8B%D0%B9_%D1%80%D0%B5%D0%B0%D0%BA%D1%82%D0%BE%D1%80
http://ru.wikipedia.org/wiki/CANDU
http://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%B9%D1%82%D0%B5%D1%80%D0%B8%D0%B9
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Puc. 18. PeaKktop Ha Taxenou Boge (D,0) CANDY

CTONMOCTH TSDKETIOW BOABL BEMKA M COCTABIISIET COTHU JIOJIAPOB
3a utp. OHAKO 3TO CaMBIN JIydIINH 3aMeTUTENb, IO3TOMY PEaKTOPHI
TaKOTO THIIA MOTYT.paboTaTh Ha HeoOorameHHOM Wiu ciabo (1-2 %)
oboramenHoM ypase.. K ApyruM OCOOCHHOCTSM OTHOCHTCS BO3MOXK-
HOCTb IIepe3arpy3Ky TOIUIHBa 63 OCTAaHOBKU peakTopa.

Oxnaxcoaemwiit 2azom peaxmop (GCR) [14] — xopmycHo#t siiep-
HBIH PeakTop, B, KOTOPOM 3aMEIIUTENIEM CITYKUT TpaduT, TeIUIOHOCHTE-
JeM — ra3 (Hampumep, YIJIeKMCHbIi ra3). ['eHeparus mapa — ABYXKOH-
TypHast, OJHAKO TEIIOOOMEHHHUK HAaXOJUTCS CHApYXM KOHTCHHMEHTA
(puc.. 19). Takue peakTopsl CTPOMINCH B BEeTMKOOPUTAHNHU U TTOTYIHITN
Ha3Banue «Magnox», B cBsi3u ¢ mpuMeHeHrneM TB3JIos n3 MaramueBoro
CTUTaBa, cJ1ab0 TOTJIOMIAONIETO HEUTPOHBI.

Hcnonp3oBanne B KadecTBe 3aMeIUIuTelNsi rpaduTa MO3BOJISET
NPUMEHSATh B KAa4eCTBE SICPHOTO TOILUIMBA MPUPOAHBIA H claboobora-
IIeHHBIH ypaH. ['a3 mpokaumBaioT depe3 peakTop moj aaBieHuem 10—
20 amm, oH HarpeBaeTcs B peakrope nmpumepHo 10 400°C.
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http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%BF%D1%83%D1%81%D0%BD%D0%BE%D0%B9_%D1%8F%D0%B4%D0%B5%D1%80%D0%BD%D1%8B%D0%B9_%D1%80%D0%B5%D0%B0%D0%BA%D1%82%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%AF%D0%B4%D0%B5%D1%80%D0%BD%D1%8B%D0%B9_%D1%80%D0%B5%D0%B0%D0%BA%D1%82%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%AF%D0%B4%D0%B5%D1%80%D0%BD%D1%8B%D0%B9_%D1%80%D0%B5%D0%B0%D0%BA%D1%82%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BC%D0%B5%D0%B4%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8C
http://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D1%84%D0%B8%D1%82
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%BD%D0%BE%D1%81%D0%B8%D1%82%D0%B5%D0%BB%D1%8C
http://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%BD%D0%BE%D1%81%D0%B8%D1%82%D0%B5%D0%BB%D1%8C
http://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D0%BA%D0%B8%D1%81%D0%BB%D1%8B%D0%B9_%D0%B3%D0%B0%D0%B7

B ycosepuencmeosanuvix 2azosvix peaxmopax (AGR) kopmyc u
KOHTEHHMEHT COBMEIIICHEI B KOTE BBRICOKOTO naBieHus (puc. 20). s
o6onoyek TBDJIoB BMeCTO MarHus UCIONB3YETCsl HEPKaBEIOIask CTallb,
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Puc. 19. M'a3osbiii peaktop (GCR)

a TOIUIMBOM CJIY)KUT cJ1a0000OTalIeHHBI ypaH. Takue W3MEHEHHS I0-
3BOJIMJIM TIOBBICUTH TEMIEpaTypy YIJIEKHCIOTO Tra3a Ha BBIXOJE [0
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Puc. 20. YcoBepLUEHCTBOBAHHbIN ra30Bblli peakTop
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http://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D1%80%D0%B6%D0%B0%D0%B2%D0%B5%D1%8E%D1%89%D0%B0%D1%8F_%D1%81%D1%82%D0%B0%D0%BB%D1%8C
http://ru.wikipedia.org/wiki/%D0%94%D0%B2%D1%83%D0%BE%D0%BA%D0%B8%D1%81%D1%8C_%D1%83%D1%80%D0%B0%D0%BD%D0%B0
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%8D%D1%84%D1%84%D0%B8%D1%86%D0%B8%D0%B5%D0%BD%D1%82_%D0%BF%D0%BE%D0%BB%D0%B5%D0%B7%D0%BD%D0%BE%D0%B3%D0%BE_%D0%B4%D0%B5%D0%B9%D1%81%D1%82%D0%B2%D0%B8%D1%8F

1.9. «YepHoobuibckuii» peakrop PBMK-1000

Peakrop PBMK (1o mexayHapoanoi kinaccudukamuu — Light
Water Graphite reactor, LWGR) — peakTop GOJBIION MOIIHOCTH Ka-
HAJILHOTO THIIA, UCTIONB3YIOIINA B KaueCcTBE TOILIMBA ciabooboraiieH-
HBIH (0KOJIO 2%) ypaH, 3aMeIUIUTEIsT HEHTPOHOB — TPaduUT, TEIIIOHOCH-
Tenst — Boxy. OH He UMeeT HU KOpITyca, HU KOHTEHHMEHTA U UCHOIB3yeT
OJIHOKOHTYPHYIO CUCTEMY I'€HEPALMH I1apa.

[Ipororunamu PEMK 6butn pazpaboranHsie B Hadasne 60-x rogos
MpOMBIIUIEHHBIE peakTopsl Tura AJ/ID [11], KoTopble MCIOIL30BATUCH
JUIS HapaOOTKHU opyxeiHoro mryToHus. OT HUX, B YACTHOCTH, yHacle-
JIOBaHa BO3MOYKHOCTb pPaOOTHI HA OTHOCHTEIHHO JCHIEBOM TOIUINBE
C HU3KUM 00OTameHneM.

OcnoBuas uges peakropa PEMK — ucnons3oBanne B peakTope
JUIS IPOM3BO/ICTBA TUTYTOHHSI IUPKOHHEBBIX TPYO BBICOKOTO JaBJICHUSI.
B Tpy0ax, Ha3bIBaAEMBIX MEXHOI0SUYECKUMU KAHAAAMU, HAXOSTCS TOII-
nuBHbIe cOopku ¢ TBDJlamu, MUMO KOTOPHIX MPOKAYUBACTCS BOJAA JJIs
OTBOJIa BBIACIIAIONIECTOCS Teruia. B cpaBHeHNH ¢ peakTopoM BBOP, rie
WCTOJB3yeTCs €ANHBIM MOIIHBIA Kopmyc st Bcex TBOJloB, B PBMK
KKIBIH KaHaJl MPEJCTaBiIsIeT cOO0OW Kak Obl HEOOJIBIION KOPITYC s
HaXOASAIIUXCA B HEM TOILIUBHBIX cOOpok. OTcro/a BRITEKAIOT KakK J0C-
TOMHCTBA, TAK U HEJOCTATKH ATOLO PEAKTOPA.

OcuoBHoe nmpeumyiiecTB0 PBMK — oTcyTcTBHE CI0KHBIX B H3-
TOTOBJICHUHM KOpPIlyCa M IIapOr€HepaTopa, YTO AOMYCKAET IMPOU3BOJ-
CTBO PEAaKTOPOB HA OOBIYHBIX MAINIMHOCTPOUTENBHBIX 3aBomax. OT-
CyTCTBUE KOPIlyCa CHUMAET OrpaHUYEHUS HAa MOIIHOCTh PEAKTOpa: €
POCT IOCTUTAETCS MPOCTHIM YBEINYEHNEM Pa3MepOB aKTHUBHOM 30HEI.
MoXHO TIPOM3BOINTH MEPErPy3Ky TOIIMBHBIX dJIEMEHTOB 0€3 ocTa-
HOBKH PEaKTOpa, YTO JAET BO3MOXXHOCTH HapaOOTKH PaJuOHYKIHIOB
TEXHUYECKOL0 U MEIUIMHCKOTO HAa3HAYEHUS, a TAKXKe paguallHOHHO-
ro JIETHPOBAHUA PA3IMYHBIX MAaTEPHAIIOB.

B 10 xe BpeMss NMEHHO 3HaYNTENIFHBIE pa3Mepbl aKTUBHOM 30HBI 3a-
CTaBUIM OTKa3aThCs mpu cTpoutelibeTBe ADC ¢ PEMK 0T KOHTEHHMEHTOB,
0e3'KOTOpBIX YK€ TOTJa B MUPE HE COOPYIKaICA HU OUH PEaKkTop. ITO 03-
HavyaJo OTCYTCTBHE IOTOJHUTEIHHOTO Oaphepa Ha MyTH BBIOpOCa paiyo-
HYKJIMJOB TpH aBapuu. Jla M 3KCIUTyaTalMOHHBIE BBIOPOCHI PaJMOAKTHB-
HBIX MHEPTHBIX Ta3oB, cocraBisomue y PBMK no getsipex ToIcsu Kropu
B CyTKH, 3HAUUTENBHO BBIIE, 4eM y BBOP (no cra kopu B cyTkn).
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PeakTopsl 3TOTO THIA comepkaT OONBIIOE KOJIUYECTBO TPY-
OONPOBOJOB, ApMATYPhI, PA3TMYHBIX BCIIOMOTATEIBHBIX CUCTEM, YTO
3aTPyIHSAET JKCIUTyaTaluio, TpedyeT OONbIIOro mTaTa KBadu(HIIH-
POBaHHOTO MEpCOoHaa, MOBBIMAET HATPY3KY HA HETO.

ADC c¢ peakropamu PBMK cTpounuchk TOIBKO B OBIBIIEM
CCCP. Bcero Opimo BBeAeHO B dKcmuryaranuio 17 OmokoB: 15 —
PBMK-1000 ¢ anextpuueckoit momHocThio 1000 MBm u nBa PEMK-
1500 (1500 MBm). I1pu 3ToM 2 peakTopa OBUIO 3aMMYIICHO yKe MOCTe
yepHoObUThCKOM aBapuu: PBMK-1500 na MWraammackoit © A9C
B 1987 rony m PBMK-1000 na Cmonenckoit ADC B 1990.roxy. Ilo
coctostHUIo Ha 2013 rox mpomomkatot pabotats 1o 4 6moxka PEMK-
1000 ma Jlenunrpanckoit n Kypckoit ADC u 3 6;10kxa Ha CMOTCHCKOH
ADC; cemb u3 HUX pabOTalOT CBEPX yCTAHOBICHHOTO IIpoekToM 30-
netHero cpoka. 4 6ioka UepHoOwsuibckoit ADC m 2 Onmoka PBMK-
1500 Urnanuackoit ADC BBIBEICHBI U3 DKCILTY ATAITH.

[TompoGuee ycrpoiictBo peaktopa PBMK-1000 OGyner paccmor-
peHo B 2.2.

1.10. PeakTopbl HOBBIX OKOJIEHU

JleneHune BceX SIIEPHBIX PEAKTOPOB Ha nokonenus (B 3apyOe:KHON
JTUTEPATYpE — eeHepayuu) NOCTaTeIHO, yeaosHo [1]. Takyro kmaccudu-
Kal[MI0 €CTECTBEHHO OCHOBBIBATH Ha HCTOpHYeckoM (akrope. OmHAKO
Takue BaXKHbIE OCOOCHHOCTH, KaK HOBM3Ha KOHCTPYKIIMH, BO3MOKHOCTh
MaccOBOTO MPOU3BOJICTBA, Y4ET TpeOOBaHHWH O€30MacHOCTH, HE Bcerja
TOYHO YKJIQJIBIBAIOTCS HA HCTOPHYECKYIO IIKAIY.

K mepBomMy moKoJeHHI0 MPHHATO OTHOCHTH PEAKTOPHI, IOCTPO-
ennble B riepuof 1950 — wawano 60-x romoB (puc. 21). MHorue u3 HUX
UCIIOJIb30BAITUCH AJIST MIPOU3BOJICTBA TUTYTOHUS WJIM JIJISI OCHAIICHHUS
MOJIBOJTHBIX JIOJIOK, @ HEKOTOPhIE UMENTU JBOWHOE Ha3HAYEHHE: TOIy4e-
HUE TUIYTOHUS W MPOM3BOJICTBO dHepruu. [IpakTHUECKH BCe OHHM OBLIH
VHHUKaJIBHBIMU (MCKITIOYEHUE — CepUsl aHTJIMHCKUX peakTopoB Magnox,
MOCTPOEHHBIX B KOHIIE 50-X TO/IOB).

Mo BTOpHIM TIOKOJIEHHEM OOBIYHO TOJPA3yMEBAIOTCSI PEAKTOPHI,
KOTOpBIE CTPOWJINCH CEpHMHO ¢ KoHIa 60-x u mo Havyama 90-x To70B
MpomrIoro Beka. HekoTophle W3 HIUX MOXHO OTHECTH KO 2-My TOKOJe-
HUIO JIMIIH (OPMANBHO: TIO CBOEH CyTH OHHM NMPHHAIICKAT K MOKOJIe-
HUIO 1. DTO OTHOCUTCS K TIEPBBIM CEPHUIHBIM COBETCKUM BOJI0-BOJISTHBIM
peaktopam BBOP-440, koTopbie BBITyCKaIHNCh B KOHIE 60-X — Hadaje
70-x TOHOB. B KOHCTPYKIIMU 3TUX PEaKTOPOB OBLIM OOHAPYKEHBI CePh-
€3HBbIC TIPOCKTHBIC U3bSIHBI, BCICJCTBUE YEro CTPaHbl, BXojasuue B EB-
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Puc. 21. lNokoneHuna peaktopos ana A3C

pOCOI03, a TaKX e CTpaHbl-WieHbl bosblioil BocbMepku cuMTaroT, 4TO
TaKkye YHEProOIOKHA HE COOTBETCTBYIOT IIPUEMIIEMBIM CTaHIapTaM 0e30-
macHocTH. Cka3zaHHOEe OTHOCHTCS U K peakropaM PBMK, kotoprie Hava-
1 cTpouthes B 1973 roay, ogHaKO 10 CBOEH UEOJIOTHU HEAAJIeKO YIII-
JM OT peakTOpPOB MEPBOTO MOKOJIEHHs. KO BTOPOMY MOKOJIEHHIO OTHO-
CUTCSI OOJNBITMHCTBO PEAKTOPOB, HAXOSIINXCA ceidac B AKCILTyaTallnH,
B TOM 4rcie panHue Mmoaudukanun BBOP-1000.

PeakToper ADC, KOTOpBIEC CTPOSITCS C KOHIIA MTPOIIIOTO CTOJICTHSI,
OTHOCAT K mokoJenusim 3.1 3+. 3to peakropsl PWR, BWR u CANDU,
KOHCTPYKITUS KOTOPBIX yiryumieHa. Ha mepBeIil TiiaH BEIIBUHYTHI TPeOO-
BaHUs 0€30MacHOW pabOTHI, MPUYEM MPEAIIOYTEHHE OTAAETCS «ITacCUB-
HBEIM» CpeAcTBaM, obecriedeHus O€30MacHOCTH, a He HWH)XXCHEPHO-
TEXHUYECKUM. TaK, cucTeMa aBapHITHOTO OXJIXKIEHUS TOJDKHA OOJbIIe
MoJIaraThCsi HA E©CTECTBEHHBIE TIPOIECCHI, HANpUMep, KOHBEKIIHUIO.
K npyrum weptaMm peakTopoB NOKOJIEHUN 3 U 3+ OTHOCAT:

e yHU(PHUKAIUIO KOHCTPYKIMH, ITO3BOJISIIOIIYI0 CHH3HWTH KaIlu-
TaJbHBIE 3aTPaThl, COKPATUTh CPOKU CTPOUTENIBCTBA, OOJIETIUTh JTUIICH-
3WPOBAHNE;

e TPOCTOTY M KOMIAKTHOCTh, Oylarofaps YeMy OHH JIOJDKHBI
OBITh Jlerde B YIPaBICHUH ¥ MEHBIIE ITOABEPIKEHBI AKCILTYaTallHOHHBIM
HapyIICHUSM;

e TIOBBIIICHHBIA CPOK IKCILUTyaTaIlMN — OOBIYHO MIECTHIECHT JIET;

e TIOHIKEHHYIO BEPOSATHOCTh aBapWil C pacIlaBICHNEM aKTHB-
HOM 30HEI;
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e CHIDKEHHOE BO3ICHCTBHE HA OKPYIKAIOIIYIO CPENY;

e Oonee TIyOOKOE BBITOPAaHUE SJIEPHOTO TOPIOYETO C IICIBIO
CHIDKEHUS KaK pacxo/la TOIUIMBA, TaK U KOJIMYECTBA OTXOOB.

Paznuune mexay peakropamMu mokojieHHWi 3 u 3+ B nuTepaType
(dhopmynupyetcs HeueTko. [logpasyMeBaeTcs, 4TO PEaKTOPbI MMOKOJICHUS
3+, KOTOpBIE CTPOSTCS B HAITK JHH, OJ1arogapsi HEKOTOPHIM JTopaboTKaM
JIOJIKHBI MMETh JIOTIOJHHUTEIbHBIC NMPEUMYIIECTBA B IUIaHE OE30MacHO-
CTH U SKOHOMUKH.

K mokosieHu10 4 OTHOCAT PeaKTOpbl, KOTOPhIC HAXOATCS Ha CTa-
MW Pa3pabOTKH; UX IUIaHUpYeTcst CTpouTh yepe3 10-20 ser. B.ux uncne
VHTR (Very High Temperature Reactor) — ceepxevicokomemnepamyp-
Hble peakmopbl C Ta30BBIM WIH COJIEBBIM oxJaxkaeHuem [1]. [Iporotumom
JUIL HUX CIyXaT Ta30BbIE PEaKTOPHI ¢ TPAQHUTOBBIM 3aMEUIUTEIEM, HO
B KaUECTBE TETUTOHOCHUTENS TPEJIaraeTcsl HCIOIL30BaHHUE  Telus 00
pacmiaBa conu. [Ipu sToM ero TemmepaTypa Ha BBIXOJE U3 peaKTopa MO-
et coctaByTh okosio 1000°C, uro noseiuaer KITJ{. Kpome toro, B Ka-
YecTBE MOOOYHOTO MPUMEHEHHUS BO3MOXKHO! MPOM3BOJCTBO TeIia JIMOO
BOZOPOJA C TOMOIIBIO TEPMOXUMHUUYECKOT0 HUKIA LS (foa-cepa).

B mwmkne IS k Bome mOOaBISAIOT HOX M JUOKCUA CEpPHI, YTO IPUBOIUT
K 9K30TEpPMHUYECKON peaKIny ¢ 00pa3oBaHHEM HOIMIa BOJOPOAA U CEPHOU K-
ciotsl. IIpu nanpueiimem Harpese 1o 850°C cepHast KUCIIOTa pa3naraercs, Bbl-
cBOOOXKAAs] KHCIIOPOA U BO3BpalLas B/000pOT auokcua cepbl. Moaua Bogopoaa
pasiaraercs mpu Temmeparype okoxo. 350°C, BbICBOOOXmas BOIOPOI M BO3-
Bpamiast B 000poT ox. KoHeyHbIH pe3yasTaT peakiuy — pa3jioXKeHHe BOJbI Ha
BOJOPOX M KHUCIOpoA. Bee peakTuBbl BO3BpalllaloTCs B NEPBOHAYAILHOM BHJE,
a OTXOJIbI OTCYTCTBYIOT.

K VHTR otHOeUTCS eaz00x-
aadxcoaemvlii  SI0epHbllly,.  peakmop
c waposvimu TBIAJlamu (PBMR —
Pebble Bed Maodular Reactor). Ha-
3BaHUE MPOUCXOAUT U3-3a TOTO, YTO
npeajgaraeMble TOIUIMBHBIE 3JIEMEH-
THI (Beero, ux okono 400 000) ume-
10T (HOPMY «TOJIBIIIEH» pa3MepoM
c'TeHHHCHBIN mmiap (puc. 22). Kax-
meiii TBOJI umeer rpadurtoBoe sii-
po, conepxaiiee B cebe YacTHIIBI
oboramiennoro (mo 10%) ypaHa,
3aKTIOYCHHOE B KallCyJIBI M3 TBEp-

moro yriepopa. TermmoHocuteneM pyc, 22. Tonavso PBM R-peakTtopa
CITY>KUT TeJIUH MOJT JaBJIEHUEM.
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Takast TEXHOJIOTHSI TIO3BOJISIET CO3/1aBaTh T.H. MOJAYJILHBIE PEaKTO-
peI Masoit motHOCTH (10 300 MBT) ¢ pasmepamu He OOJIBITIE TPY30BOTO
KOHTelHepa. TO 03Ha4aeT, YTO COOMPATh MX MOXKHO Ha 3aBOJIE M JIOC-
TaBJISATH HA MECTO TO JKEJIE3HOW Jopore, B TPY30BUKE MM Ha Oapike.
MopybHbIE peakTopbl MOTYT KOMIIOHOBATECS IPYT € IPYTOM HIIH pabo-
TaTh B KaUeCTBE CAMOCTOSTEIbHBIX OJOKOB. KX MOXHO HCIOJb30BAThH
B OTJQJICHHBIX paiiOHax, MyCTBIHHOH MECTHOCTH B KadecTBE ONpECcHU=
TEJIHBIX YCTAHOBOK M MPH BOCCTAHOBJICHUH TsDKENOW He(TH, ISl 4ero
OoJbIIMEe PEaKTOPBI OOBIYHO HETPUTOTHEIL.

Haoxpumuueckuii  peakmop ¢ BOOAHLIM — OXAANCOEHUEM
(SCWR - Supercritical Water Reactor) npexncrasisier co60ii BBICOKO-
TEeMIEepaTypHBIA OJHOKOHTYPHBIH PEaKTOpP € BOISHBIM OXJIAXKICHU-
eM [1]. OH ¢pyHKIMOHHPYET MPH TAaKUX 3HAUCHHX JABJICHUA U TEMIIe-
paTypbl, KOrJa TepsieTcs pa3liiiyne MEXAy >KUAKOCThIO M mapoMm. ba-
3WCHAasl yCTaHOBKA MMeeT MOIHOCTH 1700 MBm. 110 cpaBHEeHHIO C BO-
no-BoAsHEIMU peakTopsl SCWR momkHBl 0051a1aTh 00Jiee BHICOKHMH
3HaueHussMHa MomHocTH, KIIJ[, a 6marogaps ynpomeHHOMy YCTPOHCT-
BY — MEHBIIIEH CTOUMOCTBIO.

B peaxmope na pacnaasax coneii. (MSR — Molten Salt Reactor)
SJIEpHOE TOTUIMBO JKUJIKOE, OHO K€ OJHOBPEMEHHO BBICTYIIAET B KAUeCT-
Be TertoHocurens [1]. Takol peakTop AoKeH paboTaTh MPH BBHICOKON
temneparype (600-700°C) u maBneHUH HEMHOTO BbIIIE 1 amm, 9TO TO-
3BOJISIET 00OUTHUCH 0€3 TSHKEIOTO W IOPOTroro KopIyca.

MSR-peakTopsl MOTYT OBITH OCHOBAaHBI Ha yPaHOBOM WM TO-
pPUEBOM TOIUTMBHOM IHKJIE. B.oTtoOoM ciydyae TOILTMBO pacIlIaBIseTCs
B COJIM THIA (GTOPHIA HATPHS, U OTA CMECh MUPKYIUPYET B aKTUBHOM
30HE ¢ rpaduToM. B KadecTBe 3ameuiuTeNs. Terno, BeipadbaThiBaolee-
cq B COJM, OTBOJAMTCS BO BTOPOM KOHTYp, UCIOJB3YIOIIMMI T'eJIMi WK
BOJISTHOM Map.

Yoke 0TMEJaIOCh, YTO TOpUK-232 HE OTHOCUTCS K IEISIIAMCS
W30TOIIaM, TIOITOMY IIeTTHAs Peakus Ha HeM HeBo3MoxkHa. OHaKo, To-
JIOOHO TOMY KakK B OOBIYHBIX pEaKTOpax MPOUCXOIUT HapabOTKa TLTyTO-
Hus-239 u3 ypana-238, Topuii-232 npu 3axBaTe HEUTPOHA TIPEBpAIACT-
CsL Mepe3 HECKOJBKO MPOMEKYTOUYHBIX MPOJIYKTOB B JICISANIMNACS ypaH-
233, Dtor0 3MeMeHTa He CYIIECTBYET B IPUPOJE, TIOITOMY JIs Hadallb-
HOM 3ampaBKH peakTopa HeoOXOIWMO HCIONb30BaTh ypaH-235. B mo-
CIIemyIoIIee e BpeMs OH OyneT cam cebs obOecrieunBaTh ypaHoMm-233,
MIPUYEM CIWHCTBCHHBIM PACXOIHBIM BEIIECTBOM SBIISIECTCS TOpWiA-232.
Takue peakTOpbl BEChbMa IEPCHEKTHBHBI, IMOCKOJIBKY 3alacoB TOPUS
B TIPUPOJIC TIPUMEPHO B 5 pa3 Oouibllle, YeM ypaHa, pUYeM TOPUEBBIC
MECTOPOKICHUSI TOCTYITHEE.
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B nonrocpouHoit mepcnekTHBE OCOOBI MHTEpEC BHI3BIBAIOT pe-
akmopul Ha ovicmpeix Heitmponax [17]. B Takux peakTopax OTCyTCT-
ByeT 3aMeJINTeNlb HEUTPOHOB, HEOOXOAWMBINH, YTOOBI MPEAOTBPATUTH
MOTJIOIIEHNE HEWTpPOHOB ypaHoM-238. HampoTuB, Takoe MOTJOIIEHHE
AKTUBHO HCIIOJIB3YETCS C IeNbI0 MoNmydeHus u3 > U miyTonns-239, Ko-
TOPBIN SIBISIETCS NEJSIIMMCST H30TONOM. J1Jisi TOTo 4TOOBI IIeTHas peak-
LM BCE-TaKH IITa ¢ HEOOXOJUMBIM BBIJIETIEHHEM OOJIBIIOT0 KOJTHYECTBA
HEHUTPOHOB, TOIJIUBOM CITY>KUT BBICOKOOOOTAIIEHHBIN 10 AECATKOBAIPO-
IIEHTOB ypaH JU00 CMech ypaHa C IUTyTOHHEM.

BCIOMHHM, 4TO B pe3yNIbTaTe AENEHHs OHOTO aapa ~ U poxia-
eTcst 2—3 HeMTPOHa, KaXIblil U3 KOTOPHIX MOXKET MPEBPaTUTh AP0~ U
B 1wryToHNi-239. B nmelictBurensHOocTH Ha 100 pa3meamBIIUXCS saep
ypana-235 Bo3nukaet 120-140 saep mryTonus. HBIMA cJI0BaMH, peak-
TOpbl Ha OBICTPHIX HEHTPOHaX MOTYT MPOU3BOAUTH IUIYTOHHUA-239
0oJiblle, YeM B HEro ObLIO 3arpykeHo ypana-235! DT1oT mpoliecc Ha3bl-
BaETCS B0CHPOU3IBOOCHBOM SA0EPHO20 20PI0UE20.

Oco0y10 BBITO/Iy UMEET HCIIOJIb30BaHNE B KaueCTBE TOILIMBA HE
ypaHa, a miuyToHus. Jleno B TOM, UTO . siApa. MIyTOHUA-239 naiotr
B cpenHeM 2,9 HeliTpoHa Ha 1 akT meneHus (M1 ypaHa dTO YHCIO CO-
cTaBisieT okoio 2,3). PaboTarommii peakTop OJHOBPEMEHHO «C)KWTa-
eT» U IIPOHU3BOJIUT» ILTYTOHUH, HO-KOOPPuyuenm 60cnpou3e00cmea
MoxeT mocturath 1,4—1,7. Takue peakTopsl HA3BIBAIOT peaxKmopamu-
pasmnoxcumenamu i opuoepamu (FBR — Fast Breeder Reactor).

B BoeHHBIX IporpaMMax MpOIIIIOTO BeKa PeaKTOPHI Ha OBICTPHIX
HEHUTpPOHAX NPENCTaBISIN MHTEPEC C TOYKH 3pEHUs HapaboOTKu opy-
XKeWHOro MIyTOHUs. B Hamu nHM BHHMaHHWE K HUM O0YyCIIOBJIEHO BO3-
MOYXHOCTHIO 3HAYHUTEIABHO IIOJTHEE HCIIOIH30BaTh IPHUPOIHBIN ypaH
yTeM npeBpamieHus. - U B INIyTOHMI (HAIIOMHHM, YTO B MPUPOTHOM
ypaHe coziepakanie ypana-238 B 100 ¢ numHUM pa3 Oonble, 4eMm sie-
nsmerocs ~7U). «B' 3aBucuMOCTH OT KOHCTPYKIMH IPOU3BEICHHBIN
IUIYTOHUH  MOXKET HCIIOIB30BaThCSA JUOO B 3TOM e peakTope, b0
B OyqyIlMX peakTopax Ha OBICTPHIX HEUTpPOHAX, JMOO B OOBIYHBIX
M0 CYTH peaKTopax.

Oco0rIif UHTEpeC BBI3BIBAET BOZMOXKHOCTh «CYKHUTAHUM) OOIBIINX
HaKOIUIEHHBIX 3allacoB OPYXEMHOTO IUIYTOHWS W HEKOTOPBHIX BHIOB
SIIEPHBIX 0TX0/10B (1o poOHee 00 3TOM — B clieayrolieM naparpade).

BeICTpBIM peakTOpamM CBONCTBEHHO IOBBILIEHHOE TEILIOBBIIECIE-
HHUE, TIOATOMY B KAa4e€CTBE TEIUIOHOCUTENS MOJIXOST BelecTBa ¢ 00Jb-
HIOW TEMJIOEMKOCTBIO — HAIPUMEp, paciuiaBieHHbI HaTpuil. [{upkynu-
pPys B IEPBOM KOHTYpE, OH HarpeBaeTcs W IepeiaeT Terio HaTPHIo BTO-
pOTO KOHTYpa, a TOT, B CBOIO O4epe/ib, IPEBpAIaeT B ap BOIY TPETHETO
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KOHTypa. VIMEHHO HAaTpuil MCIHOJB3YETCI B POCCUMCKOM pEaKTOpe
Ha OpICcTpBIX HeWTpoHax bH-600, xoTopsrii O0bi1 3amymieH B 1980 romy
U 70 cuXx mop paboraer (puc. 23).

Puc. 23. PeakTtop BH-600 Ha:benoapckoit ASC (Poccua)

OTCYTCTBI/IC 3aMCIJITUTCIISA HCfITpOHOB 1 HUCIIOJIB30BAHHUEC TCIIIO-
HOCHUTECIIA MMOJA HU3KUM HAaBJIICHUEM B OIPECACICHHOM CMBICJIC yIIpOIla-
IOT KOHCTPYKIIMIO peakTopa W AeNaroT ee Oojiee KOMHakTHOH. Mor-
HOCTBh peaKTOpa MOXET peryiaupoBaThca MO0 MOTIOMIAIONINME HEH-
TPOHBI 2JICMCHTAMHU, 100 IIOABHMIXXHBIMH TCINIOBBIACIIAIOIINMHA C60p-
kamu. B HeOompMmIMX peakTopax B KauecTBE PEryJisaTopa ynoOHee moj-
BIDKHBIM OTpa)KaTelb: XOAOM LENHOM peakluHuM YNPaBISIIOT, U3MEHSS
YTE€UYKY HEUTPOHOB.

Ha' ceroAHsiliHui J1€eHb NEPCHEKTUBHBIMU JUISI CTPOUTEIBCTBA
CUNTAIOTCS. TPH Pa3HOBUAHOCTH PEAKTOPOB HA OBICTPHIX HEUTPOHAX:

® . peaxkmop Ha ObICMPLIX HEUMPOHAX C HAMPUEBHIM OXLAHNCOEHU-
em (SFR — Sodium-Cooled Fast Reactor);

®  peakmop Ha ObICMPbIX HEUMPOHAX C 2A308bLM OXAANCOEHUEM
(GFR — Gas-Cooled Fast Reactor);

® peakmop Ha ObICMPLIX HEUMPOHAX CO CEUHUOBLIM OXaxdcOe-
nuem (LFR — Lead-Cooled Fast Reactor).
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1.11. YnpaBjeHHe peaKTOpPOM U sijiepHasi 6€30MaCHOCTH

SnepHbIil peakTop paboTaeT Ha TOW ke PU3MYECKOH OCHOBE, YTO
U spepHas 6omOa. OgHAKO IS ONUCAHUS IETTHOW pPEaKIUH JCICHUS
B PEaKTOpPE BMECTO TMOHATHS KPUTUYECKOW Macchl yIoOHEee HCIIONb30-
BaTh T. H. KO3 (PUIHMEHT pa3sMHOKeHUs HeHTPoHOB K, ompeaensemprit
KaK OTHOIIIEHHE YHCIIa HEHTPOHOB MOCIEIYIONIEr0 U TEKYIIETo MOKOJIe-
uuit [18]. IIpu Kk > | nennas peakuus 1aBUHOOOpa3HO HapactaeT (Hao-
Kpumuueckuti pedxicum), pu K < 1 — saryxaer (nooxkpumuueckuil pe-
orcum). YTIpaBiIeHHE PeaKTOpoM TpebyeT obecrieueHus 3HaYeHu# K, ko=
TOpPBIE BIEKYT HAYaJIbHBIM POCT HEUTPOHHOI'O ITOTOKA, €T0 MOAEpKAHIE
Ha 3amaHHOM ypoBHEe (K = 1) ¥ OCTaHOBKY HpH HEOOXOAUMOCTH. DTO
MOJKET JIOCTUTAThCA PA3TUYHBIMHU CIIOCOO0aMHU, HO OOBIYHO, KaK MBI yKe
3HAaeM, — CUCTEMOM JIBHKYLINXCS CTepKHEH M3 MaTepualia, CHIBHO TO-
TIIOLIAOIIEr0 HEUTPOoHBI (00p, Kaamuil). [loguepkHeM, YTO HEIOIMyCTH-
Mbl 3HAa4YeHUsI K, 3HAYUTEIBHO MPEBBIMIAIONINE SHAUHUILY: 3TO MOXKET
MPUBECTH K CTPEMHUTEIHHOMY HEYIPABISIEMOMY TPOLECCY BBIJCICHUS
OTPOMHOTO KOJIMYECTBA SHEPTHH.

YOpaBnaATh TakKUM MOTEHIIMAIBHO OHACHBIM OOBEKTOM MOKHO
Osaromapsi TOHKOHW (U3NYECKON OCOOCHHOCTH Peakiuu JCICHUS — Ha-
JUYAI0 T. H. 3aNasovléaioujux Heumpouos. BOTBIIMHCTBO HEHTPOHOB,
o0pasyromuxcsi B pe3ylibTare Oeta-paciiajia OCKOJIKOB JICTICHHUSI, BbLIe-
TAIOT U3 si7ep NPAKTHUECKH MrHOBEHHO (3a Bpems 107 ¢). Mx cpemnee
BpeMsI J)KU3HH B PeakToOpe 10 TIOBTOPHOIO 3axBaTa MOCIEAYIOMUMH SJI-
pamu He mpesbimaer 107 .¢. DTo 03Hauaer, 4TO 3a CeKYHIy BO3HHKHET
cebimie 1000 HOBBIX MOKOJECHUI HEHTPOHOB, Mo3ToMy mpu K > 1 cko-
pOCTh HapacTaHUs LENHON peakUWd [eJIeHHsS UYpe3BbIUaifHO BEJIHKA.
B Takux ycroBHSAX OCYHISCTBIIATH YIPABISIOMINE BO3ACHCTBUSA HA IOTOK
HEHUTPOHOB MPAKTHYECKH HEBO3ZMOXKHO.

OpHako IpH pacmazie TakKuX OCKOJKOB, Kak sifpa Opoma H iofa,
HEUTPOHBI UCIIYCKAIOTCSI CO 3HAYUTEJIBHON 3a/IEPHKKOM, COCTABJISIOIICH
okoiio 10 c.. Takum 06pazoM, B peakTope BCETNa CYIIECTBYET HEOOIb-
1iast [0Jis 5:3anma3abIBAIOIIUX HEHTPOHOB, cocTarstomas okojo 0,005.
Nx mpucyTcTBUE TO3BOJISAET YCTAHABIUBATH TAKOW PEKUM PabOTHI peak-
TOpAa, MpH KOTOPOM CKOPOCTh M3MEHEHUS! HEHTPOHHOTO MOTOKA B COTHH
pa3'MeHblIle, YeM Ha MTHOBEHHBIX HEHTPOHaX, U B KOHEYHOM HTOTE —
obecneunTs Ha/IeXKHOE YIIpaBIICHHE.

Jna onmcaHug TUHAMHUKH PabOThI peakTopa, B TOM YHWCIE NPH
BO3IEHCTBUN JeCTAOMIM3UPYIOMHMX (AaKTOPOB, BMECTO BEIMUYHHBI K
yaoOHEe HCII0JIb30BaTh BEIMYMHY PEAKTUBHOCTH p, XapaKTEepPH3YIO-
1yt otkiaoHenue K ot eaunuist: p = (k-1)/k [19]. B Hagkputudeckom
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PEXKUME PEaKTUBHOCTh ITOJIOKUTEIbHA, B TOJAKPUTHYCCKOM — OTpHUIIa-
tenpHa. Ecin kakoi-nmubo (akTop MPUBOIAMT K CHIKEHHIO KO3 HHUIIN-
€HTa Pa3sMHOXKEHHsI, TOBOPST, YTO OH MOPOXKIACT OTPUIIATEIILHYIO peak-
THBHOCTh. Ecin ke K yBenuuuBaercs, GakTop BHOCUT MOJIOKHTEIBHYIO
PEaKTUBHOCTE.

C peakTHBHOCTBHIO CBsI3aH NMEPHO/ peaKTopa, T.e. BpeMs, 32 KOTOPOe
HEHTPOHHAs MOIIHOCTh YBEIWYHMBaeTCs B € = 2,73 pa3. [lepuon oOpaTHO MpO-
MOPIIMOHAJICH PEAKTHBHOCTH.

3HaueHHe p MOXKHO MPEACTaBUTh B BUJAE CYMMBI PEaKTHBHOCTEMH
JUTS MTHOBEHHBIX M 3ama3fbIBalONINX HEHTPOHOB. PaccMoTpHuM, CiIydaif,
KOT/Ia CyMMapHasi peakTHBHOCTh MOJIOXKUTENbHA (1pu 3ToM K > 1), HO
HE TPEBBINIACT JIOJH 3aMa3bIBAIOIINX HEUTPOHOB f3..B Takux ycIoBHAX
pa3BUTHE IEMHON peaKIK TOJIHKO Ha MTHOBEHHBIX HEUTPOHAX HEBO3-
MOXHO (IJIsl HUX 3HaYeHUE K He «IOTArHBacT» J0 CAMHMILBI), a 3HAUMUT,
MOBe/IEHNE peaklnu OyeT MOJHOCTHIO 00YCIOBIGHO 3aIa3bIBAIOIINMHU
HeliTponamu. Kak crnenctBue, ObICTPOJAEHCTBHA CHCTEMBI YIIpaBICHUS
PEaKTOpoOM BIIOJHE XBATaeT JJIsi TOTO, UTOOBL JEepKaTh IEIMHYIO peak-
IIUIO TIOJ] HaJI€)KHBIM KOHTPOJIEM.

B ciydae ke, xoraa moJIOKUTENbHAS PEaKTUBHOCTH TPEBBIIIACT
0,005, IPOUCXOIUT HEKOHMPOIUPYEMbIL PA32OH HA MCHOBEHHBIX Heli-
MPOHAX, 9TO, TIO CYTH, OJIM3KO K AJICPHOMY B3pHIBY. BO3MOXKHBII B 3TOM
ciaydae 3¢dexT, KOHEUHO XK€, HEe HUACHTHYCH B3pBIBY OOMOBI. J[leno
B TOM, YTO y’K€ Ha paHHEH/ CTaAUH PAa3BUTHS HEMHON pEaKIiy TOTUINBO
HagHeT ucnapsaTees, TBAJIBI u caM peakTop paspymiarcs, TO €CTh OC-
TaBIIasICSl YacTh TOIUIMBA OKa)KETCsl pa3HECeHHOH B mpocTpaHcTse. llpu
3TOM BHOBb POKIAIOIIMECS HEHTPOHBI OYIyT MPEUMYIIIECTBEHHO BBIOBI-
BaTh U3 LIEMTHOW PeaKIlfy, 1 OHa HAYHET 3aTyXaTb, HE OXBAaTHB BCE 3aIla-
CHI siztep ypaHa-235.

TakuM 00pa3oM, BOSHUKHOBEHHE CHUTYAIMH, KOT/A MOJOXHUTENb-
Hasi pEeaKTUBHOCTDH MPEBBIIIAET BEIMUUHY f5, HEJAOMYCTUMO: 3TO CaMoe
CTpalfHOE; YTO MOXKET MPOHM3OWUTH C SJepHbIM peakTopoMm. I[losTomy
BO BCEX peaKTopax, HaunHasg ¢ peakTopa depMu, KpOME CHCTEMBI PEry-
JVPOBAHMS UMEeTCs aBapuiiHas 3ammTa (A3), Ha3HaYeHHE KOTOPOU —
o0ecIeunTs Kak MOKHO Ooyiee OBICTpOE BBEICHHE B PEakTop OOJNBIION
OTpHUIATETFHON PEaKTHBHOCTH, T.€. 3arTyIIeHHE peaKTopa.

Bo Bpemena nepBoro peaktopa 3Ta (GyHKIHS aBapUHHON 3aIIUTHI
nonyunna HazBanune SCRAM (Safety Control Rod Axe Man) mo acco-
ITHAITA ¢ 00pa30M YeJIOBEeKa, MepepyOoaroIero KaHat, Ha KOTOPOM BH-
CHUT TaJIAIONINI B peakTop cTepkeHb (puc. 24). B OonpmmHCTBE peakTo-
POB MexaHH3M pabOTHl aBapUiTHON 3aIIUTHI OYEHB MOX0XK, TOJIBKO BME-
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CTO TmepepyOaHMs KaHaTa MPOUCXOAUT Pa3bCAMHECHUE 3JICKTPOMArHHUT-
HOW My(ThI, YACPKUBAIOIIEH CTEP)KHU B TIOHATOM TIOJI0XKCHHU.

B COBPEMEHHBIX J— At
BapraHTax p€axKTopoB SOLUTION MAN
BBOP wucnoms3yror cre- Sl { y Spectator
IuanbHble 0aku ¢ Gopco- ﬂl_m&g_mf_l_ vﬁ_ﬂ&r_
JepxKameil  KUAKOCTBIO | —
Hajg peaktopom. IIpu aBa- 21p Hilberry

pUIHONM CUTyauuu conep- 57 LAYERS OF
AKHUMOE PTUX OAKOB CaMO- %‘%“l‘,‘gﬁém
TEKOM OKa3bIBAeTCS BHYT-

pu aKTUBHOMU 30HBI,
W IeMHAsL  sJIEpHAs peak-
U Tracurcsa  OOJIBIINM
KOJTMYECTBOM Oopa, sapa
KOTOPOTO  XOpOIIIO  TIO-

Gaorge
Wei

IJIOLIAIOT HEWTPOHBL. THE FIRST REACTOR
3ammTa OT HEKOH- December2,1342
R‘,M\d Hurray
TPOIUPYEMOTO  Pa3roHa, . L.
KaK MpaBUJIO, BXOAUT CO- Puc. 24. Cxema nepBoi aBapuUMHOM 3a-
WAUTbI

CTaBHOM 4acCTbIO B CHCTe-
My ynpaBJ/ieHHUsI U 3aIlH-
Tl (CY3) peakropa. CurHan-aBapuitHON 3anuThl (A3), IO KOTOpOMY
MIPOMCXOANT 3ariylIeHne PeaKkTopa, 00bdHO (OopMHUpPYETCS M3 MOKaza-
HU HEUTPOHHBIX JATYMKOB, MNPHUYEM KOHTPOJHUPYETCA KaK MOIIHOCTH
peaktopa (A3M), Tak u ckopocTs ee pocta (A3CP). HagexxHOCTh 3amu-
THI 00eCTIeYNBaeTC MHOFOKPATHBIM AyOIMpPOBaHNUEM, CXEMaMH MPEI0T-
BpaIlleHUs OT JIOXKHBIX. CpabaThIBaHUI U APYTUMH CPEICTBAMH.

Kpome pocta MOIIHOCTH peakTopa, BOBMOXHBI U JAPYTUE aBapuii-
HbIC CUTYyaIlUH, CBIA3aHHBLIC C KaKHUMH-JIMOO OITACHBIMUA OTKJIOHEHUSIMU
mporieccoB B ADC. B ux uricne HapyIIeHUs pexXrMa OXJIaKACHUS aKTHB-
HOU 30HBI pEaKTOpa, pa3pblB KOHTYPa LUPKYJSIIMKA TEILIOHOCUTENS U JIp.
B stx. ciywasx Taxoke BBIpaOaThIBAETCS CHUTHAN aBapUITHOM 3aIlWTHI,
TIPUBOISTIIHNA K COPOCY TOTIIOMAIONTNX cTepkHei. O0ecneunBaronue ero
CXEMBI Ha3BIBAIOTCA mexHoao2udeckumu sauwumamy. OIHAKO, B OTINYNE
ot A3M u A3CP, xotopsie cpabaTbIBarOT HE3aBUCHMO OT OTepaTropa, He-
KOTOPBIC TEXHOJIOTHYCCKHUE 3allUThl MOTYT 6HOKI/Ip0BaTBCSI C IIyJIbTa
yTpaBIIeHHs, 9TOOBI H30€KaTh M3TUIITHIX OCTAHOBOK DHEPTOOIIOKA.

besomacrocTs  peakTopa  obecreunMBaeTcs M TOHKHMH
¢msnyeckumu  mexanmamamu  [20]. OxaseiBaeTcs, TpH HW3MEHEHUH
MOIIHOCTH peakTopa paboTaeT oOTpHIaTenbHas oOpaTHas CBS3b,
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NPOTHUBOJICHCTBYOIAS 3TOMY H3MEHEHHI0. OCHOBHOW PEXHM paboThI
peakropa, Koraa Ipolecc JeNieHHs HaxXOIUTCS B  YCTOHYMBOM
PaBHOBECHHM M €TI0 MOIIHOCTh ITOCTOSIHHA, COOTBETCTBYET 3HAYECHHUIO
k=1. Ilyctb B pe3yibTaTe BO3JCUCTBUS JECTAOHIM3HUPYIOIIETO
¢dakropa K craHOBUTCS HEMHOro OOJbIIE EAWHHIBI, 4YTO TIPH
HEM3MEHHOCTH JAPYIMX  IapaMeTpoB  TPUBOIAUT K  OBICTPOMY
9KCIOHCHIIMAILHOMY  POCTYy CKOPOCTH sjepHOWM peakuuu. Kak
CIIE/ICTBUE, PACTET TEIIOBash MOIMHOCTb, a 3HAYUT, M TeMIeparypa
SJEPHOTO TOIUIMBA. M3BECTHO, YTO B 3TOM Ciydae YMEHBIIACTCS
BEpOATHOCTh 3aXBaTa HEHTPOHOB sapamu U W, CIIeAOBATEILHO,
CKOPOCTh IICTHOM peakiuu yMeHbIaeTcs. TakuM o0pa3om, cilydaiiHoe
MOBBIIICHUE CKOPOCTH SIICPHOM PEaKIIUU TaCUTCS.

Jlist OUeHKH BIMSHUS pa3HbIX (PAaKTOPOB HA PEAKTUBHOCTH BBO-
JTCSL TIOHATUS KOdghPpuyuenmos peaxmugnocmu. KoddhuuueHt peak-
TUBHOCTH TI0 KaKOMY-TO TMapaMeTpy — pPEakTHBHOCTH, BHOCHMasl HpPH
U3MEHEHUM MapaMeTpa Ha eJUHUIYY (TPOW3BOJHAS PEAKTUBHOCTH IO
3roMy mapameTpy). OnrcanHasi B IpeapIIyieM a03ame 3aKkOHOMEPHOCTh
MOXeT ObITh c(HOpMYJIMPOBAHA KaK HAIHUYKE Y. PEaKTOpa ompuyameib-
HO020 MOWHOCMHO20 KOI(duyuenma peaxmuernocmu. OHa JEXKAT B OC-
HOBE SICpHOI 0€30MMacCHOCTH peaKkTopa, 00eCIIeunBaeT CTAOMIBHYIO pa-
00Ty peakTopa Ha 33JaHHOM YDPOBHE MOIIHOCTH ¥ HCKIIOYaeT OIlac-
HOCTh CaMOITPOHM3BOJILHOTO Bo3pacTaHusi MoirHoctd. Eciu ke poct K
BBI3BAH MEPEMEUICHUEM YHIPABISIONINX CTEpKHEH, MPOUCXOAUT Me/I-
JICHHOE U3MEHEHUE MOIIHOCTH PeakTopa M crabuin3aius ee Ha HOBOM
3HAYCHUH, a HE Pa3BUTHE B3PHIBA.

Ha mpakTrke Ha MPHOBEHHYIO MOIHOCTh PEaKTOpa BIUSET MHO-
JKECTBO MApaMEeTPOB AKTUBHOHM 30HBI, KOTOPBIE, B CBOIO OYepe/lb, 3aBU-
CST OT MOIIHOCTH, HAPUMED, IIOTHOCTh TEIUIOHOCHUTEIS, TEMITepaTypa
rpadguToBOl KiIaAKd. IlodTOMY MOJMHBIM MOIIHOCTHOW Ko3(QuImeHT
PEaKTHBHOCTH CKJIAJIBIBACTCS] M3 HECKOJIIBKUX COCTABISIOMMX. [Ipu 3TOM
pasHble 3QEeKTh HIMEIOT pa3Hble BKIAbI U MPOSBIISIOTCS C Pa3HOU CTe-
NEHBI0 HMHEPIMOHHOCTH. Tak, Hampumep, JBWKCHUE PEryIHPYIONINX
CTEePIKHEH TIPOMCXOJMUT JOCTATOYHO MEIJICHHO, a Pa3orpeB TOIUIMBA M
TEMIOHOCUTEIIS] IPOUCXOIUT JOCTATOYHO ObICTpO. B cBsi3u ¢ 3TUM pas-
JAMYAIOT /1Ba MOIIHOCTHBIX KO3((dHIreHTa peakTHUBHOCTH: OBICTPHIN,
KOTOPBI OTpa)kaeT M3MEHEHHE DPEAKTHBHOCTH JIO 3aBEpIICHHS Mepe-
XOJHBIX IPOIIECCOB, U TMOJHBINA, KOTOPBIA MPOSBISETCS 1O WX MpeKpa-
HICHUH, TO €CTh TPU MEUICHHOM IEPeX0je C OIHOTO CTAIlMOHAPHOTO
YPOBHSI MOLIHOCTH Ha APYIOM.

B «IlpaBumax smepHOil 06e30mMacHOCTH aTOMHBIX JJIEKTPOCTaH-
ity (I1b51-04-74) [21] 6but0 3anmcano: «3.2.2. Ilpu npoexmuposanuu
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http://accidont.ru/NREG74.html
http://accidont.ru/NREG74.html

peakmopa ciedyem CmpemMumspcs K momy, 4moovl nOAHbIL MOUWHOCMHOU
KOI(uyuenm peaxmusHoOCmu He ObLL HOLONCUENbHBIM NPU TH0ObIX
peacumax pabomvr ADC. Ecau noanwiii Mowpocmuou xkosg@uyuenm
PEAKMUBHOCMU 8 KAKUX-TUOO IKCHIYAMAYUOHHBIX YCIOBUAX NOJONCU-
menen, 6 npoekme O00IJNCHA Oblmb obecneyena u 0cobo 00KA3aHA
sA0epHas Oe30nacHocms peakmopa npu pabome 6 CMAYUOHAPHDIX,
nepexoO0HbIX U ABAPULIHBIX PEHCUMAX.

CrnenmanbHbIE cpeACTBa 00eCTIeUeHUsT 0€30IaCHOCTH MPEIyCMOT-
PEHBI TIPU pa3repMeTH3alli KOHTYpa OXJIAXKACHHUS peakTopa (aBapuu c
MOTepel TETNIOHOCHUTENS), B TOM YHCJIE MPU MAKCUMAJbHOM, IPOEKT-
Hoii aBapuu (MIIA) — pa3pbIBe BCacChIBAlOIIEro MM HAOPHOI'O KOII-
nekTopa (ero BHYTPEHHHUH AWaMeTp OKOJIO METpa) TJIaBHOTO ITUPKYIIS-
uuonHoro Hacoca — I'IIH. Kak yxe oTmeuanoch, Jaxe B OCTaHOBJIECH-
HOM peakTope MPOAOJDKAETCS 3HAYNUTENbHOE BBIASICHHE Tera (B mep-
BOE BpeMsI OKOJIO 7 % OT MOIIHOCTH JI0 OCTaHOBKH). Ecim 3TO Terio He
OTBOJAMTH, BO3MOXHA TSDKEJask aBapus ¢ pa3pylIeHHEM aKTHBHOW 30HBI.

IIpn HOpManbHOUM OCTaHOBKE PEaKTOPa-OTBOJ 3TOTO OCTATOYHO-
ro temia obecrmeunBaeTcs mpoaospkaromumu padbotry I'ILIH. B cimydae
JKe pa3psiBa HarmopHoOTo KoyutekTopa I'IIH padoraromero peakropa ero
aKTUBHAs 30HA WJIM €€ 4acTh OCTAaeTCs 0€3)0XJIaXKIACHUS — 3TO U €CTh
MaKCHMaJIbHasg TPOEKTHAasl aBapusl.. lJid ee MmpeaoTBpaIleHus Mpeay-
CMOTpEHa CIeIUaNTbHas CHCTeMAa aBAPUIIHOT0 OXJIaK/IEHUS] PeaKTo-
pa (CAOP). OHa cocTOWT H3*TUAPOOATIIOHOB ¢ OONBIIUM 3aracoM
BOJBI U BKJIFOYAIOIINXCS ITIOCJIE 3TOTO)JOTIOTHUTEIFHBIX HACOCOB aBa-
puiiHoro OoxJaxkaeHus. Bona wus’ruapobannona moj AaBieHHeM (Ha-
MpUMED, 3a CUET CO3JaHHOW. B €MKOCTH ra30BOM MOAYIIKH) MOXKET ObI-
CTpPO IOCTyHaTh B. KaHajbl peakTopa, MuHys I'TIH u paspymeHnyro
9acTh KOHTYpa OTBOJA Terla. ABTOMaTHKA PaclO3HAET TaKylo aBapHIio
¥ BbIAaeT aBapmitHbic curHainel: MITA misa 3amycka CAOP u A3 mis
3araymeHuss peaxkTopa.

Bo3MorkHa emie o/iHa aBapuiiHAs CUTYaIUs — «IOTepsi cOOCTBEH-
HBIX HYKI», T.€. MCUE3HOBEHHE 3JIEKTPONHUTAHHS HACOCOB W BOOOIIE
BCEr0 BCIIOMOTATENBHOTO 00O0PYZOBaHUSA, OOCIY>KHBAIOIIETO JHEPTro-
onok. st cirygaeB obecrounBanus ADC, Korga HEBO3MOKHO B3ATh ITH-
TaHue OT COOCTBEHHOTO T€HEpaTopa, COCETHEr0 IHEProdsioKa WM pe-
3epBHOTO TpaHc(hopMaTopa W3 BHEIIHEH JIIMHUM JJIEKTporepenad, mpe-
IYCMOTpPEH aBTOHOMHBIM WCTOYHHK JHEPTUW — pE3epBHAs AHM3eNbHas
anekrpoctaniys. OHa 3amycKaeTcs aBTOMaTHYECKH M MPUMEPHO depe3
MUHYTY TIOAAeT MUTaHNE Ha AIEKTPUIECKHE IIIMHBI COOCTBEHHBIX HYXKI.
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1.12. SipepHblii TONJIUBHBIA HUKJ U TPOOJI€eMa 3aXOPOHEHHUSI pa-
JHOAKTHBHBIX 0TX0/10B

B cuny orpomHON paguoaKTUBHOCTH TPOAYKTOB JENIEHUS H
TPaHCYPaHOBBIX 3JIEMEHTOB CoJiepKUMoe 0TpadoTaHHBIX Ha ADC TBO-
JloB HeceT cMEpTENbHYI0 ONACHOCThH JUIS 4YenoBeka. Yacth oOpa3oBas-
IIMXCS PAJUOHYKINIOB UMEET KOPOTKUI MepuoJl Mmoiypacmaa, mo3To-
MY 3HAYUTEIHHOTO CHIKEHHS PaJIlOAKTUBHOCTH U OCTAaTOYHOTO TETLIO-
BBIJICJICHUS MOJKHO HOCTUYb, nomemas TBOJIbl B 3amoiHEHHBIE BOJIOM
Oaccelinbl BbIIEpKKH Ha Bpems nopsaaka 10-20 mer. Takue OaccerfHbI
ecTh Ha J000i ADC; eCTeCTBEHHO, YTO ONEpaIuy 1o BhIrpy3ke TBI-
JIoB 1 X mepeMeIIeHn0 MakKCHMaNbHO POOOTU3UPOBAHE.

Kak 370 HM yauBUTENBHO, HA BOMPOC, YTO Jajiblie JAeaTh C pa-
JIUOAKTHBHBIMH OTXOJAaMH, O CHX IOp HE HaiJIeHO OAHO3HAYHOTO OT-
BeTa. [Ipy 3TOM He BBI3BIBAET COMHEHHWH, uTo OTpadoTaBmine TBOJIb
clenyeT IMOMECTUTh B MPOYHBIA MepMETUYHBIN KOHTEHHEpP U KAKUM-TO
00pa3oM 3aXOpOHUTH. BOJBIIMHCTBO CHMEUUATUCTOB, CXOIUTCS BO MHE-
HUH, 9TO CaMO€ HaJIe)KHOE MECTO 3aXOPOHEHMS — TaK Ha3bIBAEMBIH 2eo-
J02udeckull MocunbHux [4].

Takoil MOTHIBHUK (PETO3UTOPHUH). TOJDKEH COAEpX,aTh CHCTEMY
1axT ¥ TyHHENEH, pacloOKEHHBIX B IUIOTHOM CKAJIMCTON MOpoJEe Ha
IyOWHE COTEH METPOB OT IOBEPXHOCTH 3eMiid. BakHO, 4TOOBI B HEM
OpuTH 00ecriedyeHbl BeHTHUIISINSA, OXJIAKACHNE KOHTEHHEPOB M MUHUMHU-
3UPOBaHO BO3/EICTBUE BIAlH.

Jna mpenoTBpaieH st KOppo3rH M BO3MOKHOTO BO3/IEHUCTBUS BO-
IIBI CTaJIbHBIE KOHTeI/IHepBI LIeJIecCO00pa3Ho 3ameyaTaTh B JOMOIHUTEINb-

= HbIe MemHble 00ojoukm (puc. 25)
Y pa3MeCTUTh MX B THE37a, 3achllae-
MBbI€ TJIMHOM.

Jror cnoco®  3aXOpOHEHUs
M3yYaJics 3KOJOTaMH Ha MPOTSKEHUN
JECSTHIICTHH W TEOPETHUYECKU TPE-
CTaBIIAETCS, YTO OH HCKIIOYaeT II0-
MajlaHie pPaguoOHyKIHIOB B OKpY-

: - XKAIOLIYIO Cpeny.
Puc. 25. KoHTeliHepbl PeanbHoe e MONIOKEHHE e
[ANA 3aXODOHEHUA C 3aXOpPOHEHHEM pPaIuOaKTHBHBIX
OTXOJIOB BBITJIIIUT IPOCTO Jpama-
TUYHO: A0 CMX MOP B MHpe He CO3JaHO HHU OJHOI0 Ire0JOrHYecKOro
xpanuwiauma. [TepBeiif Takoit MOTIIBHHK (puc. 26), CKOpee Bcero, OyaeT
noctpoeH kK 2020 roxy B Onkuiyoro (@ummstamus). Pacxonsl Ha ero
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3paHYA ynpasaeH
1 06CAVIKUBAHU.

OcHoBHOe XpaHunn-

na -

ue VcenepoBatenbckue

VDOBHU

Puc. 26. l'eonornyeckmin MoruibHUK

mocTpoiiky ¢ 1970 roma BKITFOYAIOTCS

B CTOMMOCTE SJICKTPOSHEPTUHU,

npousBoanmoit Ha puackrx ADC. B CIIA x 2017 rogy mraHupOBaiIoch
oTkpeITHe XpaHwmmmia B FOkka MaynTtun (HeBana), omHako oHO Heon-

HOKPAaTHO OTKJIA/IbIBAJIOCh.
[Tockonbky OacceiHBI BBIAEPIKKH

neiictyromux B mupe ADC me-

penoHeHbl, Xpansamuecs B HUX . TBOJIsI 00BIYHO TepeMemntaroT B T. H.
cyxue xpanunuwa [22]. OnuH-H3 BapHaHTOB TAKOTO XPaHWIWIIA Tpea-
CTaBJIeH Ha puc. 27. B 3TOM cOOpYy>KEeHUH U3 CTaIU U OETOHA CTOUMOCTBIO

OtpaboTtaHHpe

TONANBO BHew-

HARA
o06o-
N0YKa

; ' '

¢yHAameHT%H‘ N

F e Ny ;
Puc. 27. Cyxoe xpaHunauuLe
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0KOJIO | MIJIH. TOJIIApOB MOKHO
xpaautb 10 m otxonoB (mpu-
MEPHO  CTOJIBKO  IIOJy4aeTcs
B pEaKkTope MOLIHOCTBIO
500 MBm 3aron).

CTOpOHHHKH  JAaHHOTO
MOJXO0/a YTBEPXKAAIOT, YTO H3-
JydeHUE XPaHWINIIA NIPAKTHYEe-
CKU HE yBEIMYUBAaeT paaualy-
OHHBIN ¢oH Ha iomaake ADC,
a TemjioBas 3HEPrusi MOIIHO-
cteio 10 kBm cBOOOAHO YyHO-
cutcst koHBekuueil. [Ipeamnona-
raercs, 4ro Korma-iunbo Cckja-
IUpyeMble TakuM o0pa3oM OT-
X0Jp! OyyT BBIBE3CHBI B I'€0JIO-
THYECKHE MOTHIIbHUKH.



OrnrcaHHBIN BHINIE CIOCOO OOpaIeHHs ¢ TOIUIMBOM, KOTJA €ro
OTXOZBI TOCJIE BBEITPY3KH U3 PEAKTOpa IMOJUICKAT 3aXOPOHECHUIO, TOITY-
YW Ha3BaHUE OMKPbIMo2o (WM OJHOIIATOBOTO) MONIUBHOS0 YUKAA
(puc. 28) [4].

Mpespalye- ; Mpous- Bpe- 3axo-
[obblya HUe B rek- L : Peak- MeHHoe
ypaHa P cabropug P> lueHue Jp BOACTEO Top XpaHH-
Tonnuea HeHne
ypaHa ypaHa e

Puc. 28. Cxema OTKpbITOro TONJIMBHOIO LIKMKANA

B pasrap roHku BOOpY>XEHHH (IIECTHIECATHIE TOABI MPOIIIOr0o
CTOJIETHSI) NMPENCTABISUIOCH IIeJIECO00pa3HBIM MOJIyYarh IUTyTOHUH He
TOJIBKO B PEaKTOPax BOCHHOTO Ha3HAYCHUS, HO U M3BJICKAs €ro U3 oTpa-
6ortannoro TomnuBa ADC. [lapamnensHo crana 00cyKaarbest uaes T. H.
3AMKHYMO20 MONIUBHO20 YUKIA, KOTAA U3 OTXOI0B YPAHOBOTO TOILIMBA
NyTeM nepepabomKu W3BIEKAeTCsl TUIYyTOHHM, KOTOPBIH HCIOJIb3YETCs
U1l IPUTOTOBJICHHUS HOBOT'O TOILIMBA.

IlepepadoTka siIepHBIX OTXO0A0B HaJaKeHa B HEMHOTHX CTpa-
Hax mupa. B ux uucne CIIA, Aurnus, @pannus, Anonus, Poccus.

HauGonbimmii onbIT UCIIOIB30BAHMUS Ty TOHUS B SIAEPHOM SHEpre-
THKE HakoIuieH Bo ®paHuuy, rie BBIACICHHbBIH IUIyTOHUH B BUAE IBY-
OKHCH CMEIINBACTCS C JBYOKHCHIO IPUPOAHOTO MM 00EAHEHHOTO ypa-
Ha W3 OTXOAOB OOOraTUTENILHBIX HpPOM3BOACTB, obOpasys T.H. MOX
(Mixed Oxide) torumuso. [22]7" OHO MOXET HCIOJIB30BATHCS Kak JUIs
OOBIYHBIX (TEIUIOBBIX) PEAKTOPOB, TaK M ISl PEAKTOPOB Ha OBICTPBIX
HelTpoHax. OTXOAbl PEAKTOPOB CHOBA HANpaBJIAIOTCS Ha 3aBOA, HO
(akTHUECKN He'Ha MepepaldoTKy, a Ha XpaHEHHUE, IMOCKOJIbKY COAepKa-
MIMACS B HUX THTYTOHUH yXe Oojee TpyAHO u3BIedb. TakuM oOpaszom,
nepepaboTKa, KpoMe MPOU3BOACTBA ITYTOHUS, BBICTYIAET M KaK CIIOCO0
oOpalleHus ¢ OTXOAaMH, 3aKITIOYAIOIUIicd B UX MEPEMEIEHUU C ILI0-
magok ADC Ha 3aBox 1o mepepaboTKe.

B 1menom kpacuBas uaes 3aMKHYTOrO TOIUIMBHOIO IMKJIA HMEET
TPH CEPBhE3HBIX HEAOoCTaTKa. Bo-IepBhIX, CTOMMOCTD 3aBOJIOB IO HM3BJIE-
YCHUIO TUTYTOHHS YPE3BBIYANHO BEJIMKA, OCOOCHHO ¢ y4eTOM TpeOoBaHHI
no obecrieyeHnto OE30MacHOCTH ISl YesoBeKa. BO-BTOPHIX, KOMUYECTBO
BBICOKOPaJIMOAKTHBHBIX OTXOZOB IOCHE NepepaboTKu yMeHbIIaeTcs He-
3HAUUTEIBHO. DTH OTXOIBI BCE PABHO HYKAAIOTCSA B HAJCKHOM 3aX0pO-
HEHUH, ¥ LUK 3aMKHYT JIMIIb YaCTHYHO. TpeTHii HeJOCTaTOK CTall OCO-
0OEHHO aKTyaJIbHBIM, KOTJ]a B MUPE BO300J1a/1aJ1a ITOJIUTHKA PAa30PYKEHHSL.
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Peub unmer o ToM, 4TO MoIy4aeMoMy Iocje NepepadoTKU IUTyTO-
HUIO HEOOXOIUMO 00ECTeYnTh TaKyl0 CHCTEMY XPaHEHHS M HCIIONb30-
BaHUsI, YTOOBI MOJHOCTBIO HCKIIOYUTH BO3MOXKHOCTH €T0 MOIaJIaHHs
K TEppOPUCTaM WJIM B CTPaHbI, PyKOBOJICTBO KOTOPHIX OOJIafjaeT HE3/0-
poBbIMU amMOuIsiMUA. Ha camoM Jieie 3To TiIaBHBIH HEIOCTATOK: B CPaB-
HEHUH C BO3MOXKHOW yTEUKOH pagMOaKTHBHBIX OTXOJIOB M3 MECT 3aXO-
poHeHust Ooyiee 3HAUUTEIBHYIO yTrpoO3y UEIOBEYECTBY HECET MpUMEHE-
HUE SIEPHOTO OpYXHs. DTa yrpo3a crajia COBEpIIEHHO OYE€BHUIHOMN; KO-
rma mocne crpoutenscTBa ¢ yaactuem CIIIA mepepabaTwiBaromiero 3a-
Boaa B VlHaum mepBbIil ke HapaOOTAaHHBIA TaM IUTYTOHHH OBIIL MCTIONb-
30BaH JJIs CO3aHUs /epHOi 00MOBI, cbITaHHOM B 1974 romy.

Bo3MoxxHOCTH TomagaHusl B HEJOOpHIE PYKH ypaHa C 3aBOJOB
no oboramennto uin u3roroyeHno TBOJIoB He Tak cTpaniHa, IOTOMY
YTO IS TIOJIy4EHHUsl OpY’KEHHOTO ypaHa Hy)KHa BBICOKas CTENeHb 000-
ramenus (mopsaka 90%), KOTOPOW B COCTOSIHUU AOOUTHCS TOJIBKO CTpa-
HBI C OYEHb BBICOKMM HAyYHO-TEXHMYECKHM MOTeHUmuanoMm. [lmyTonuit
B COCTaBe€ OTPAOOTAaHHOTO TOIUIMBA CMEIUIAH -C APYTHMMH IMPOIAYKTaMHU
JIeJIEeHNUs, TaMMa-U3ITy9eHUe KOTOPhIX CMEPTENbHO OMacHO.

[TaTHKMIOTPaMMOBEIN K€ CIIMTOK  IUTYTOHUS, HE 0O0JIaTaroIImii
00JBIION PagOaKTUBHOCTHIO, B MPHHLMIIE,; MOKHO BBIHECTH C 3aBOZa
WIM XPaHWININA, U 3TO YPE3BBIYAMHO. JJaKOMasi JOOBIYA IS 3I0YMBIIII-
neHHUKOB. [103TOMYy CTOMMOCTB: MEPONIPUATHIA 1O O00ECHEeYeHHUI0 CO-
XpaHHOCTH IUTYTOHHS YpPE3BBIYAHHO. BHICOKA W TOYTH COHM3MEpHMa
CO CTOMMOCTBIO €T0 MOJTyYEHHSI.

B roasl x0510/1HONH BOHHBI-aMEPUKAaHCKUMU 3aBOJIAMU 1O Iepepa-
0oTke TormBa B mTaTax Bammarron m CesepHas KapommHa ObLIO
npousBenieHo 100 m Opy»KEHHOTO TUTyTOHHUS, YTO OBLIO TOCTATOYHO IS
m3rotopiieHus 6osnee 12 000 6oMO0 W BABOE MPEBHIIIANIO TUTAHOBEIE T10-
TpeOHOCTH. XpaHeHUe N30BITOYHOTO ITYTOHUA 00XOANUTCS OoJiee 4eM B
15 mupa. neAapoB;‘a BEIBO M3 AKCILUTyaTalluy 3aBOJOB IO mepepaboTke
Tpebyet mpuMepHo 150 MIpa. H0UTapoB.

K 2005 romy B Poccum wm AHIIMM HaKOMWIOCH NPUMEPHO
mo 100n mmytonus [22]. HexoTtopoe Bpemsi 3Tu cTpaHbl U PpaHius
OJTyHalIi TOXO/bI OT MpHeMa Ha TIepepadoTKy OTpabOTaHHOTO TOIUTHUBA
W3 IpyTUX CTpaH, BIACTH KOTOPBIX CUHTAIH, YTO TaKOW BapuaHT Oymer
YAOOHBIM, XOTh M JOPOTHM CIIOCOOOM HM30aBHUTCS OT CBOMX OTXOZOB.
Oprako mocje TOro Kak B KOHTPaKTax OBIJIO OTOBOPEHO, YTO BBIJIEIICH-
HBI TUTYyTOHUH W BBICOKOPAIMOAKTHBHBIE OCTATKH JOJDKHBI BO3Bpa-
IaTbCs OTIPABHUTESM, UX WHTEpeC K 3ToMy BapuaHTy yman. Crano
OYEBUIHBIM, YTO CTPOUTH CyXH€ XPAHHUJIHUINA Ha COOCTBEHHON TEPPUTO-
pun npumepHo B 10 pa3 nmerrese.
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B Poccuu Ha cerogHsAmHMA eHb paboTaeT OJHO MPEANPUATHC —
MO «Masik» (UensOuHckas 00JacTh), KOTOpOE CHOCOOHO mepepadoTaTh
oTX0oABl TomMMBa ¢ 15% WCHONB3yeMBIX B CTpaHE pEaKTOPOB.
B 2006 roxy SmoHus mocTpouia 3aBoj Mo MepepadoTKe SISPHBIX OTXO0-
JIOB CTOUMOCTHI0 20 MIIpA. KoiapoB. B To ke Bpemst AHIIIHA MIaHupPy-
€T 3aKpbITh CBOM 3aBOJbI MO MepepadoTKe TOIUIMBA, HA YTO TpeOyeTcs
98 MIIpI. TOJTapOB.

Benymiasicss B Hamm iHU pa3paboTKa peakTOpOB YETBEPTOrO MO-
KOJICHHS YBSI3bIBACTCSA C BO3POXKACHUEM HJCU 3aMKHYTOTO TOIITMBHOI'O
uKiIa. B Tak Ha3pIBAEMOM yCO8epUuIeHCMBOBAHHOM 3AMKHYHIOM YUKIE
(puc. 29) npennosnaraercsi MHOTOKPAaTHO «JJOXHTaThy» repepaboTaHHbIC
OTXOJIBI, BKIIIOYAsi HE TOJILKO YypaH, IUIyTOHHUH, HO U JAPYyrHe TpaHcypa-
HOBBIE AJIEMEHTHI, B PEaKTOpax Ha ObICTpBIX HeWTpoHax [22]. Ilpexamo-
Jlaraercs, 4To B Pe3yJIbTare OTXO/bl OYAyT coiepKaTh B OCHOBHOM JIeT-
KM€ 3JIEMEHTHI, obnanatomiie 0ojee KOPOTKUM BPEMEHEM KU3HU. DTO
MO3BOJIUT YMEHBIIUTH KOJUYECTBO OTXOJIOB, MOJUIEKAIINX OKOHYATEIb-
HOMY 3aXOPOHEHUIO B FEOJIOTUYECKUX XPAHHIIHIIAX.

3aBog, Mo NpPoM3BOACTBY ‘ ) PeakTop-

KOMBUHMPOBAHHOIO ——»  poxwuratenn
——— Tonauea (U+TRU) ‘

O6bI4HbIE 3aBOA N0 BblAENEHUIO ypaHa U
—’
peakTopbl | TPaHCYPaHOBbIX 3/1EMEHTOB

l

OKOHYaTeNbHOE 3aXOPOHEHNe
(reonorMyeckmint MoruabHUK)

Puc. 29. YcoBepLleHCTBOBAHHbIM 3aMKHYTbIN LUKA

B CILIA o6cyxnaercst mpoekT cTpoutenbeTBa oT 40 1o 75 peak-
TOpPOB Ha OBICTPBIX HeWTpoHax MoOIMHOCTEIO 1000 MBT, cnocoOHBIX
paclIenuTh TPAHCYPAaHOBBIE JIeMEHTHl U3 0TX010B Bcex 103 (2013 rox)
paboTtarommx OOBIYHBIX PEAKTOPOB, M COOTBETCTBYIOMIETO 3aBOJa MO
nepepaboTke. [Ipennonaraercs, 4To KaXXIblii HOBBIM peakTop OynmeT ao-
pO’Ke CBOMX MPEAIIECTBEHHUKOB Ha 1—2 MIIpJ. JOJUIapOB, a CTPOUTEIb-
CTBO MH(paACTPyKTyphl Mo mnepepabotke odoiaercs B 100-200 mupm.
JOJIAPOB.
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IIpeumyiiecTBa 3aMKHYTOTO TOTUIMBHOTO LIMKJIa OYEBHUJHBL. B KX
yrcie Oornee d(h(HeKTHBHOE HCIIONB30BAHUE TOIUTUBHOTO CBHIPbS — MpH-
POIHOTO ypaHa — ¥ COKpaIlleHne OTXO0B, MOJIEKAIINX BEUHOMY 3aX0-
POHCHHUIO. B YCOBCPUHICHCTBOBAHHOM TOIUIMBHOM IHUKJIE CHHUXXACTCA BC-
POATHOCTE BO3MOKHOI'O MCIIOJIB30BaHUS IIJTYTOHUA IJIA CO3JaHUA ANCP-
HOTO OpYXHus.

OpHako B HAIKM JHU OOJBIIMHCTBO CICIHAIHMCTOB OTAACT Mpei-
IIOYTEHHUE OTKPBITOMY TOIUIMBHOMY LIMKIIy, KOTOPBIA, [0 MX MHEHHIO,
OoJibllle OTBEYAeT MHTEPECAM SKOHOMHYHOCTH M 3KOJIOTHYECKOH 0e30-
ITaCHOCTH. HpI/I 9TOM HNOAYCPKUBAIOTCSA OCHOBHBLIC HCIOCTATKH, 3aMKHY-
TOTO IUKJIA.

BO-HepBI)IX, CTOMMOCTBH IOJIY4Ya€MOTO B TaKOM IIMKIJIC TOILJIMBA
CYIIECTBEHHO BBIIIE, YeM TPaJAHIUOHHOTO ypaHoBoro. CorimacHo uccie-
JIOoBaHUIO MaccadyceTckoro TexHojorndeckoro naeruryta (MIT 2003),
CTOMMOCTH YCOBCPHICHCTBOBAHHOI'O 3aMKHYTOI'O  TOIUTMBHOI'O IHKIIA,
BKJIIOYasd XPaHCHUEC U 3aXOPOHCHHUE PAJUOAKTUBHBIX OTXOIOB, 6YJICT
B 4,5 paza 60J1bI11e CTOMMOCTH OTKPBITOTO ITUKJIA.

Bo-BTOpBIX, MIp0oOIEMBI Ta3000pa3HBIX BEIOPOCOB, YTEUYEK PaIHO-
AKTHBHBIX MaTepHallOB, o0ecIieueH sl 0e30MACHOCTH CTaHYT KyJa Cephb-
e3Hee, YeM Ha HBIHEIIHHUX MepepadaThIBAIOIHX TPEAITPUITHIX.

B yka3aHHOM BBIIIIE UCCIICIOBAHNAN JIENIAETCSl BBIBOJ, YTO HET OJI-
HO3HAYHBIX aprymeHTOB B II0JIB3Y TOI'O, 4YTO 3aMKHYTLII>’I TOIUTUBHBIN
UK YIOPOIaeT MpoOiieMy OOpallleHHs C OTXOJaMH, He TOBOPS ykKe
O HOBBIX 3aTpaTrax W pUCKax. CKEeNnTHKA Ke IpAMO YTBEPKAAKOT, YTO
CHUIOMUHYTHBIN PUCK Ui OKPY>KatoIIeil cpebl U YeJIOBEKa MPEBHIIIAET
JIOJITOCPOYHBIC BHITO/IBL OT COKpAIEHHS PAJHOAKTHBHBIX OTXOJIOB.

0O600mas cka3aHHOE, MOKHO KOHCTaTHPOBATh, YTO B HAIIHU JTHH
OCHOBHBIC HEJOCTATKH SICPHON dHEPreTHKH He mpeonolieHbl. OmHaKo
9Ta 00JaCcTh TEXHUKHM TPOJODKACT pa3BuBaThes. CHUTyalsi MOXKET W3-
MEHHTKCS, KoTJa chOpMHpYETCS MapK PeakTOPOB HOBBIX IMOKOJICHUH
1 OyIyT BBEJACHBI B OKCIUTyaTal[MI0 T€OJOTHICCKHE XPAHWIHIIA PaUo-
AKTHBHBIX OTXOI0B.

Crhenyer OTMETHUTb, YTO OINACHOCTb, WCXOJAIIAs OT AaTOMHOMN
SHEPIETHKH, IOJICO3HAHUEM JIIoJied mnpeyBenndeHa. OmpeneneHHble
PUCKH JId YCJIOBEKA CYIIECTBYIOT B PE3YyJIbTaTC BHCAPCHHA B XKU3Hb
MHOTI'MX HOBBIX TeXHOHOFHﬁ, 0COOEHHO CBSI3aHHBIX C IIPOU3BOJICTBOM U
HCIIOJIb30BAHUEM 3HAYUTEIIBHOIO KOJIMYCCTBA DOHCPIHUH. Tema npuemiic-
MOCTHU HJIs1 YCJIOBE€KA TCX WJIM MHBIX PUCKOB 3aCIIy>KUBAC€T OTACIIBHOI'O
TIyOOKOTO pacCMOTpPEHHs. 31eCh JK€ MPHUBEACM HECKOJIBKO (DaKTOB,
CBUJICTEIHCTBYIOMIMX 00 OMTACHOCTH TPATUITHOHHBIX JICKTPOCTAHITHA.
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Tak, mo nmaHHBIM BceMHMpHOR oOpraHusanuu 34paBOOXPAHECHHUS
ToNbKO B KuTae Ha yrosbHBIX 3JEKTPOCTAHIUSAX E€XKErOJHO TOoTnbaeT
Oonee 250 pabOTHUKOB, a OT OOJIE3HEH, HANPSIMYIO BHI3BAHHBIX BJIbIXa-
HUEM BpEAHBIX BEIOPOCOB, — Oosiee 500 THIC. YeloBeK.

Kazamocp Obl, uTO MOXeT ObITh Oe30macHee THAPOIHEPTeTUKH?
OpmHako B 3TOH 00JIACTH MPOUCXOAMIN U TIPOUCXOIAT TSIKEICHININE aBa-
pun. Tak, B pe3ynbTare NpophIBa IUIOTHHBI KUTAliCKOTO BOIOXPaHHIIHIIA
Ha peke JKyxs> B nposuHimu XdHaHb (1975 rox) morubmoOonee
170 000 wenoBek, moctpamano 11 miuH. wenoBek. B pesynprare aBapuu
Ha Casno-llymenckoit 'DC (2009 romx) morubmo 75 4emoBEK, cephe3-
HBIA ymepO ObLT HAHECEH TIOMEIIECHUSIM U 000PYIOBAaHUIO CTaHIINH, pe-
THOHAIBHOM 3HEProcCUCTEME, OKPYKAIOIIEH cpee.



2. YEPHOBBIJIBCKASI ABAPUSA U EE IOCJIEACTBUS

2.1. UcTopus peakropoB PBMK-1000 n YepHoobL1bcK0it ADC

UYepnoObuisckast ADC pacmosiokeHa Ha ceBepe YKpauHbl B Kues-
CKol obnactu, okono BrnaaeHus peku [Ipumars B Juenp (puc. 30). Hns
nepcoHana craHuuu B 70-e TOABI MPOHIIOro BeKa ObLI MOCTPOEH TOPO-
1ok Ilpunsate ¢ HacenenueM okoisio 50 Teic. yenoBek. OH JEKUT Ha pac-
ctossHuM npumepHo 110 kunomeTrpoB Ha ceBep oT Kuesa, 12 &w.0T rpa-
HuIB! ¢ benmapychbto u 18 xu 0T HEOOIBIIOTO CTApUHHOTO ropoaa YepHo-

OBbUTL — PalOHHOTO LICHTpA.

B 1986 romy UADC cocrosiia 13 4 3HEProOIOKOB, KX bl U3 KO-
TopbIx BkItouan peakrop PBMK-1000 u 2 napossle TypOuHBL [23].
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Kak yxe orMmeua-
JIOCh, MPOTOTUIIAMU PEaK-
topa PBMK Opumm mpo-
MBIILICHHBIE ~ PEAKTOPbI-
HapaOOTYUKU OpY>KEHHOTO
rurytoHus. K cepenune 60-
x rosioB B CCCP mrytonuit
BeIpabaTbBaiicst 13 mpo-
MBIIUICHHBIMHA ~ SIACPHBIMA
peakTopaMu Ha TpeX KOM-
OuHaTax: Xumuueckuit
koMOuHaT «Masik» (Yens-
OuHck-65, HbiHE O3epck),
CubupcKuil  XUMUYCCKHIA
komOunat (Tomck-7, Ce-
BEpCK), KpacHospckmii
TOPHO-XMUMHYECKUH  KOM-
ounar  (KpacHosipck-26,
KenezHoropck). Bosnb-
HIMHCTBO 3THUX PEaKTOPOB
ObUH  ypaH-TPaUTOBBIMH,
KaHanbHBIMU [11].

B Cesepcke u Ke-
JIE3HOTOPCKE TaKHE peak-
Topel  (AllD-2,3,4,5),
KpoMme MPOU3BO/ICTBA



TUTYTOHHSI, BEIpaOaThIBaIM TEIUIOBYIO M 3JIEKTPUYECKYIO 3HEPrHio. 3a
olMH roj Tpu peakropa AJID-2, AID-4 u AJID-5 BMecTe HapabathI-
Banu okojyo 1500 xe rurytorus. OHM *e 1mo cocrosiHuio Ha 2000-e ro-
nb1 maBamu 30-35 % Ttemna, HEOOXOJMMOTO ISl OTOIUICHUS JKUJIOTO
maccuBa Tomcka u 6osee 50 % mist ropona CeBepcK U MPOMILIONIAT0K
Cubupckoro XuMKoMOMHAaTA.

C okts0pst 1994 rona HapabaTbIiBaeMblil TUTyTOHUH HE MCIOJB3Y=
eTCsl IS TPOM3BOACTBA OPYXKHL. B COOTBETCTBUM C COTalIeHHEM MEXK-
ny Poccueit u CIIIA o mpekparieHis IpOU3BOJICTBA OPYIKEHHOTO TUIY-
TOHMA Bce snepHble peakTopsl Cubupckoit ADC B 2008 romy. 6111 0C-
tanoBieHsl. B 2010 romy 3akpriT peaktop AJ[D-2 B XKenesnoropeke.

OnbIT pa3paboTKH, CTPOUTENLCTBA M IKCIUTyaTallul HPOMbIULIEH-
HuIX ypaH-TpaduTOBBIX peakTopos (puc. 31) [11, 24] mo3Boswi ¢ cepenu-
HBI 60-X TO/IOB MPUCTYNHTH K pa3zpaboTtke peakropa PEMK, kotopsrii u3-
Ha4aJIbHO MPOEKTUPOBAJICS U MPOU3BOJICTBA ‘QIEKTPHUYECKON SHEPTHH
(snepeemuueckuii peaxmop). HaydHBIM pPYKOBOIUTEIIEM IIPOEKTa OBLI
ompenened Mucturyr atomuod sueprum (UAD) mm. U.B. Kypuaroga,
BO3IIIaBIIsIeMbIil akageMukoM A.Il. AJeKCaHIpOBHIM; TJIAaBHBIM KOHCT-
PYKTOPOM PEaKTOPHOI yCTaHOBKM — HayuHO-HCCIIeA0BaTENbCKUNA U KOH-
CTpyKTOpckuii MHCTUTYT dHeproTexHukn, (HUKNOT) Munucrepcrsa
cpeanero MammHocTpoenuss CCCP-Bo miaBe ¢ akagemukom H.A. Jlomie-
KaneM. HekoTopble KOHCTPYKTOPCKHE pEIIeHHS OTpadaThIBaNCh Ha
OTIBITHBIX JHEpreTuyeckux peakropax: AMb-1 (1964 ron) m AMBbB-2
(1967 ron), Bxomsmmx B cocTa bemosipckoit ADC.

Puc. 31. MNpombILAEHHbIN
ypaH-rpaduUTOBbIM KaHabHbIM
peakTop TMnNa A3

1 - HacTUAN peakTopa, 2 - BEPXHAA 3aLLMTa,
3 - 60KoBanA 3aWmTa, 4 - HAXKHAA 3aWKTa,
5 - aKTMBHasA 30Ha, 6 - KOpNyc peakTopa,
7 - rpaduTOBan KNaaKa,
8 - noggogAlme TpybonpoBoabl,
9 - oTBOAAWME TPYHONPOBOAbI

AnexcanapoB Anatoauii IlerpoBuy (1903-1994). Onmun u3 cos3mare-
Jell SAEpHOrO OpY’KUs, OCHOBATEJEd COBETCKOM SIIEPHOW SHEPreTHKU.
C 1960 rona BosrmaBmsan MHCcTUTYT atomHOM »Heprum uMm. M.B. Kypuarosa,
Axanemuro Hayk CCCP (1975-86). 3aciyru akajeMruka OTMEUeHbI 9 opaeHaMu
Jlennna, opaenamu TpymoBoro Kpacroro 3Hamenn u OxTs0pbckoit PeBosro-
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un, Tpemst 3Besnamu [epost Counannctiueckoro Tpyma, Jleanuckoi u Cra-
JIUHCKUMH TIPEMUSIMH.

Joaunexans Huxosait AuronoBuu (1899-2000). ITpoextuposain mep-
BbIE NPOMBIIUIEHHBIE PEAKTOPHI I MPOHM3BOJACTBA OPYKEHHOTO ILTYTOHHS.
ITocne ycHenHpix UCTIBITAHUN aTOMHON 00MOBI B 1949 romy mpucTymnui K pas-
paboTKe SAEPHBIX PEaKTOPOB ISl KOpaOeIbHbIX YCTAHOBOK, aTOMHBIX JJIEKTPO-
crarnuii. Co Bpemenu coznanus B 1952 roxy Bosrmasnsin HUKUOT, veine HO-
cammit ero ums. J[Baxnasl I'epoit Conmanuctuyeckoro Tpyaa, naypeat JleHun=
ckoil, Tpex CTanuHCKUX U ABYX I'0CyAapCTBEHHBIX IIPEMUIL.

B cootserctBum ¢ IlocranoBnennem Cosera Munuctpos CCCP
ot 29 urons 1966 rona, yrBepAUBIIHM IIJIaH BBOJIA aTOMHBIX CTAHIIMHA B
1966-1977 romax, Hamedanoch mOCTpouTh ADC 00meld. MOITHOCTHIO
11 900 MBm, B Tom uncne ¢ peakropamu PBMK — 8 000 MBm. Ctpos-
mecss ADC ObLIH TIpU3BaHBI KOMIICHCHPOBATH NES(HUIUT IEKTPOIHEP-
rum, 0coOeHHO B eBporerickoit uactu CCCP.

310 OBII MUCTOPHYECKUH TEPUO, XapaKTEPUBYIOMHMUCH OypHBIM
pa3BHTHEM sIEpHON (PU3NKH, TIMPOKUM UCTIOIB30BAHUEM €€ JOCTHIKCHHUI
KaK B BOCHHBIX, TaK U MUPHBIX HETsIX. [ OpJJOCTBIO CTPaHBI CTaJH MIEPBBIC
B Mupe ADC, cyaa-aToMOXoibl. ATOMHas 3HepreTuka Ha GoHe TpyaHO-
CTell OCBOCHUSI HOBBIX MECTOPOXKICHHUI (OOBIMHOTO TOIUIMBA, MPOOIJIEM
C BBIOpPOCAMH TEIUIOBBIX CTAHIMH, PHIHOYHON. KOHBIOHKTYPHI Ha YTIIEBO-
JIOPOBI ITPHUBJIEKANIa CBOEH IKOHOMUYHOCTBIO M SKOJIOTHYHOCTBIO.

K Tomy MOMeEHTy y’ke CyHmIecTBOBaJHM COBETCKHE KOPITyCHBIE pe-
akTopel — BBOPwI, koTophie paspadarsiBannck OKB «I'unponpece» nox
HaydyHeIM pyKoBoacTBoM W.B. KypuatoBa u A.Il. Anexcanmposa
¢ 1954 roga. IlepBorit 3 HUX =-BBOP-210 — ObuT BBEIEH B dKCILTyaTa-
nuto B 1964 roxy na HoBoBoponexckoit ADC. Brocienctsum tam ke
onuH BBeeHs BBOP-365 (1969 r.) u BBOP-440 (1975 1.).

Tem He MeHEe, MPHOPUTET B CTPOUTENLCTBE OB OTJAH PEaKTO-
pam PBEMK. Ceirpasiu posb Kak HEZOCTAaTOK MPOHU3BOJCTBEHHBIX MOII-
HOCTEH 1151 CEpUHHOIO M3rOTOBJIEHUS BBICOKOIIPOYHBIX KOPIYCOB JUIS
peaktopoB. BBOP, Tak m 3HaumTeNnbHO OO0Jee BBICOKAs HAa TO BPEMsI
osrounas momuaocts PEMK.

B Te BpemeHa cunTanoch, YTO aTOMHAsI CTAHITHS SIBIISIETCS HAJEK-
HBIM HWCTOYHHUKOM HDHEpPIHH, a BO3MOXKHBIE OTKa3bl M aBapUH — YHCTO
runoTeTnyeckue coObITHs. O Cephe3HBIX aBapHsIX TOTAA MPAKTHYECKH
He 3ayMBIBAINCh JIa)Ke CIEIHAaINCThI: UACI0 abCOIOTHON Oe30macHo-
CTH aTOMHOUW SHEPTEeTUKH HACTONYHMBO W IyOJIMYHO IPOIOBEIAOBAI CaM
A.Il. Anexcannpos, rraBa Axkagemun Hayk CCCP. I[IpaBmia 6e3omacHo-
CTH Ha MOMEHT pa3pabOTKH PeaKTOPOB JIMOO OTCYTCTBOBAIH, JINOO ObI-
JI1 HECOBEPIIICHHBI.
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[epBbie 3HEProOIIOKH COOPYKAIUCh B cHCTeMe MHHHUCTEpCTBA
CpeAHEro MallMHOCTpOeHHs, paboraBiiero Ha obopoHy. Ilpexamonara-
JIOCh, YTO U UX JKCILIyaTalus OyaeT MPOBOAUTHCS OPTaHU3aAUIMU STOU
cucrembl. [103TOMY, ¢ OTHOH CTOPOHBI, CHCTEMBI 0€30ITaCHOCTH TIEPBBIX
cepuiiHpix peaktopoB PBMK-1000 u BBOP-440 Obutn HEeZoCTaTO4HO
noiuabel. C qpyroil — mocie mepefadsl peakTopoB B dKCIUTyaTanuo Mu-
HHUCTEPCTBY SHEPreTHKH CKa3bIBAIMCH OOJiee HU3KUI YPOBEHB IOMATrO=
TOBKH M JUCITUIUIMHEI IEPCOHANA, Ja ¥ €ro HeXBaTKa. ITO MOTPeOOBAIIO
B JIaJIbHEUIIIEM CEPbE3HON MOJIEpPHU3AIMN PEAKTOPOB.

IlepBoiii 3HEP-
pa= ro0JIOK C ' peakTopom
THIIA PBMK-1000
ObLT 3amymieH B 1973
rony Ha JleHuHrpanu-
ckoit ADC [25]. Ha-
KOIUIEHHBIM B XOJ€
9KCILTyaTallMk  OIBIT
3aCTaBWJI BHECTH B
MPOEKT BTOPOTO
sneprob6moka JIADC
CYLIECTBCHHBIC W3-
MEHEHHUs, B TOM YHC-
Ji¢ TPUMEHHUTh THJI-

Puc. 32. 1-#1 1 2-i1'6noku YAIC POAKKYMYJIHPYIOIIHE

E€MKOCTH | JIOTIOJHU-

TEJbHBIC HACOCHI

B cucteMe aBapuiHOro. oxyaxaenus (CAOP). 1o uameHeHHOMY TIpO-

eKTy Obutm TOCTpOeHB 1-i um 2-ii sHeprobmoku Kypckoit ADC

(1976 ron) u'Yepuoosuibckoit ADC (1977 rox, puc. 32). Otu 6 3Hep-
ro6JI0KOB COcTaBUIN TIepBoe TTokoeHue PBMK.

Jlenmnarpanckas ADC Haxomwiach B BeleHWM MuHCpemMaria,
MPOSKTHPOBAHKE K€ CIEIYIOMEro MOKOJICHHS PEaKTOPOB BEJOCH HC-
KIIFOYUTETHHO I Hy X MuHHCTEepCcTBa 3HEpTreTUKU. JlopaboTkn ObuH
HaMpaBJICHbl Ha JAlbHEHIIee MOBBIIICHUE HAJIE)KHOCTH M 0€30IaCHOCTH
ADC, yBennyeHne ee SKOHOMHYECKOW 3(¢eKTUBHOCTH. Tak, BMecTO
0aKkoB-0apOOTEPOB B CHUCTEME JIOKAIM3AIUKM aBapUil OBUTH MPUMEHEHBI
JIBYX3TaXKHbIE 0acCeHHBI-IOKAIH3aTOPhI, PACIIONOKEHHBIC MO/l PEaKTo-
poMm. OTCyTCTBHE TEpMOOOOIOUKH, 10 MHEHHIO Pa3pabOTIMKOB, KOM-
MEHCUPOBAIOCH TMPUMEHEHUEM CHCTEMBI MJIOMHO-NPOYHBIX OOKCO8,
B KOTOPBIX PacIoiaraiuch TPyOOIPOBOIBI CUCTEMbI OXJIAXK ICHHSI.
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Craiuy Havaal CTPOMUTHCS JayOJb-OJ0KaMM, KOIJIa PEaKTOPBI
JIBYX DHEProOJIOKOB HAXOMSITCS TI0 CYIIECTBY B OJTHOM 31aHuu (puc. 33).
Tak Obun ucnonHeHbl 8 dHeprodmokoB PEMK-1000 BTOporo mokoe-
Hust: 3-if u 4-it Jlennnrpanckoit ADC, Kypekoit ADC u UepHOOBIIbCKOH
ADC, 1-ii u 2-it — CMOJICHCKOM.

3-i u 4-ii 6moku YADC
Obut mymeHsl B 1983  roay
(puc.34). A eme m0 OTOrO,
B 1977 romy, mMOSBWIOCH MpEa-
JIO)KEHHUE O pasBUTUM MOIIHOCTHU
UYepnoobuisckoit ADC no 12 I'Bm
MyTEM CTPOHTENILCTBA HA TPABOM
Oepery [lpumsiTu msiToro u 1Iec-
Toro 3HeprobmokoB ¢ PEMK-
1000, a 3arem Ha JeBoM Oepery
elle  4YeThIpeX  DHEProOJIOKOB
¢ peaxropamu PEMK-1500. Co- pyc, 33, iy616-610k PEMK-1000
OpyXEHHE IIATOr0 W IIECTOrO
3Hepro0s0koB Hauyamochk B 1981 romy. QHO OBLJIO OCTAHOBJCHO IIOCIIEC
aBapHH Ha YETBEPTOM SHEPTOOJIOKE B CTa UM, OJTU3KOH K 3aBEPIICHHIO.

Puc. 34. YepHobbinbckaa AIC (Baanu — ropog, MNpunatb)
OnnHHoe (okono 1 kM) 3aaHne neped 610KkaMu — TYPOUHHbIN
3an, o6wmin ana scert ASC
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B cpaBHeHun ¢ apyrumu ctaHiusmu skcrutyaranus YADC mpo-
UCXOAMTIA JIOCTaTouyHo riagko. Ciydniach JHUIIb OJHA JOCTAaTOYHO
cepbe3Hast aBapusi — pa3pylleHre TOTUTMBHONW COOPKH HM3-32 OIIMOOYHBIX
neiicTBuii epconana (ceHTsa6pp 1982 roga). bonpmmx npoGieM oHa He
BbI3BaJIa, a IMOCJECTBUS PaJHOAKTHBHOTO BBHIOpOCAa B T¢ BpEMEHA HE
JIOBOJIMIIUCH JT0 OOIIECTBEHHOCTH.

B 1985 roay oonbennnennem «CorozaToMaHepro» YepHoObLIb=
ckas ajekTpoctanuusg uMm. B.WU. JleHuHa Oblia nmpu3HaHa Camoii
Jyuleii Mo BceM MOKa3aTeasiM — MPOU3BOACTBEHHBIM, CONMAIbHBIM
u kaapoBbIM [10]. ITo utoram gestenpHOCTH 32 1985 TO M-3a cTAOMITh-
HO YCIICIIHYI0 paboTy Ha TPOTSHKEHHH BOCBMH JIET . SKCILTyATalluu
B 1986 romy K mepBOMaliCKOMY Mpa3JHUKY ObIT TOATOTOBICH YKa3
IIpesunmuyma BepxoBrHoro CoBera CCCP o Harpaxkmenun UepHOOBLIH-
ckoit ADC opaenom Jleanna. Psit pabOTHHKOB CTaHIHMK OBLT MpeICTaB-
JIeH K TPaBUTEIbCTBEHHBIM Harpajgam, a JUPEKTOp M30paH JeneraTtomMm
XXVII cre3na KITCC, xoTopsrii mpoxoami B Mapte 1986 roxaa.

2.2. YerpoiictBo peaktopa PEBMK-1000.u ero ocooeHHOCTH

AKTHBHasg 30Ha peaKTopa pacrlojoXeHa B TpadUTOBOI KIilaake
IraMeTpoM okoiio 12 u BwIcoTOM 7 MeTpoB [26]. Kitagka coctouT w3
COOpaHHBIX B KOJOHHBI OJIOKOB C BEPTHKAIbHBIMH OTBEPCTHAMH IS
YCTaHOBKU MEXHOA02UYECKUX (MONIUBHBIX) KAHANOS.

TexHoJornyecKnii KaHaJl — cBapHas TpyOHass KOHCTPYKIHS,
4acTh KOTOPOU, pacroiioeHHasi B aKTUBHOI 30HE, UMEET THaMETP OKOJIO
6 cv ¥ BBINIOJHEHA W3/ ITUPKOHUKH-HHOOMEBOTO ciutaBa. KaHanel mpeaHa-
3HA4YEHBI JJIs yCTaHOBKU KacceT ¢ TBDJlamu u oHOBpeMeHHO — momavn
TeruIoHocuTeNs (Boibl). Beero B peakTope 1661 TeXHOIOTHIESCKII KaHAI.

TonmBHAas KacceTa COCTOUT U3 JIByX COCIMHEHHBIX IMOCIIENI0Ba-
TENBHO TeIIOBBLACHomuX coopok. Kaxxmas cbopka comepxur 18 ten-
noBeIeNsonmX dmeMenToB. TBOJI npeacrasnser coboit TpyOKy 3 mup-
KOHUI-HNOOMEBOTO CIUTaBa BBHICOTOH 3,6 M, nuamerpoMm 13,5 mm u TOM-
mmHoM cteHku 0,9 ymm, 3anonaeHHy o 200 TabreTkaMu AUOKCHIA ypaHa.

YnpasieHue peakTopoM OCYIIECTBISIETCS PAaBHOMEPHO pacrpe-
JENSHHBIMU 110 PEAKTOPY MOTJIOMAIOIIUME CTEPKHIMU U3 Oopoconep-
Jamero Bemectsa. X npyroe Ha3BaHUE — CTEPIKHH CHCTEMBI YIpPaB-
Jenus u 3amuTthl (CY3). Beero ux — 211, npudem Kaxxaplii cTep>KeHb
pAacIioNioKEH B CIENHATbHOM KaHaje M IepeMeIlaeTcss HHIMBHIYANb-
HBIM cepBonpuBogoM. st kanamoB crepxkueir CY3 mpemycMmoTpeHa
OTJICTIbHASL CHCTEMA BOJISTHOT'O OXJIAXK/ICHUSI.
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Peakrop paboraeT cienyromnmum odpasom (puc. 35). Ilpu momoru
IJIaBHBIX HUPKYJIAIUAOHHBIX HacocoB (['IIH) Boma mon maBineHuem
okoso 70 ammocghep mogaeTcs B HIDKHIOI 4acTh peakTopa. B TexHomo-
TMYECKUX KaHaJlaXx OHa OMbIBaeT cOopku ¢ TBOJlamu, HarpeBaeTcs 10
Temneparypsl okojo 280 rpagycoB u Bckumaer. [lapoBoasiHas cmech
MOCTymaeT B OapadaH-cemapaTopbl, TI¢ Map OTACISIETCS OT BOJIBI
W mojiaeTcsa Ha TypOuny. OTpaOOTaHHBINM Nap KOHACHCHPYETCs, BO3BPA-
naeTcst B bapabaH-cenapaTopbl M CMEUIHBACTCS C BOJIOW, TMOCTYTUBILEH
U3 peakTopa. JTa BojAa MO TPyOOIPOBOJY BHOBb IOCTYIAET B HACOCHL.
[Mpu HEoOxoaMMocTH B OapabaH-cenapaTopbl MOAAETCS JOTOIHHUTEIb-
Hasl BOJIa C MMOMOIIBI0 MUTATEIbHBIX 3JIEKTPOHACOCOB.

-— [lornowgatowme

cTepKHU CY
bapaban-
cenapaTopbl

paduToBbIN
3amegnuTenb

KacceTbl €
TONAMBOM

Hacocbl

(TUH)

Puc. 35. Cxema peaktopa PEMK

3aMKHyTas cucteMa TpyO, o KOTOPO# HUPKYJIMPYIOT BOJA U Tap,
Bmecte ¢ I'TIH u Gapaban-cemapatopamu 00pa3yroT KOHTYP MHOIO-
KPATHOI NPUHYAUTEIbHOH IMPKYJISIIINH.

B cucreme ucnosp3yercs eCTb OCHOBHBIX U ABa pe3epBHbIX ['TIH.
Bbapaban-cemnaparopoB — 4eThIpe, OHU HUMEIOT Auamerp 2,6 M U JUIMHY
30 metpoB. Kaxnplii peaktop muTaeT mapoMm JBe TypOWHBI JJIEKTpUYe-
ckoit MorrHOoCcThIO TI0 500 MBm (TeruioBoit — 1600 MBm), pacmoioeH-
HBIE B OT/ICNBbHOM 31aHuu. TypOuHHbIH (ManmHHEH) 321 YADC — o0mmit
JUISl BCEX SHEProOJIOKOB, OH MIMEET JITIMHY OKOJIO KHJIOMETpa.
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PeakTop pasmemaercs B >kene300€TOHHOM IaxTe pa3MepaMu
21,6%21,6x25,5 m (puc. 36). I'padutoByr0 KiIaaKy OKpyXKaeT CTalIbHON
MWIMHAPUYICCKHUA KOXKYX TOJNIIHMHOHN 1,6 cv. BMmecte ¢ O1okamu BepxHei
U HIWKHEH OMOJOrMYECKOW 3alUThl, KOTOPBIC MPEACTABISAIOT COOO0M
MAaCCUBHBIC CJIOKHBIC METAJUIOKOHCTPYKIIMKU C OTBECPCTUAMMU IJIA KaHa-
JIOB, KOXYX 00pa3yeT 3aMKHYTYIO IMOJIOCTh. DTa MOJIOCTh (PEaKkTOpHOE
NPOCTPAHCTBO) 3alOJHEHA a30THO-TEIMEBOM CMEChIO ISl TpeIoTBpa=
IICHUS OKUCJICHUA rpaduTa U YIy4IlIeHUs 0TBOJa TeIla OT Heros Mex-
Iy KO)KYyXOM U KJIQJIKOH pacIioyioskeH OOKOBOW IpaUTOBBII OTpakaTelb
tommuHON 100 cm. 3a KOXKYXOM pacIooXKeH KONBIIEBOW 0ak C BOJIOMH,
KOTOpasi CHIXKaeT TOTOK M3NMydeHus: (OOoKoBas OuojormyecKas 3aliuTa)
U CIYKHUT TEIUIOBBIM dKpaHoM. [IpocTpaHCTBO MEXIy 0akoM U CTEHKa-
MU IIaXThI 3aCbhIIIAHO IICCKOM.

7 — BepxHAA buonoru-
yecKas 3almTa

8 = pasrpysoyHo-

1 — aKTMBHAA 30Ha
2 — NapoBOAAHblE KOM-

MyHUWKauun 3arpy3oyHan malunHa
3 — 6apabaH-cenapatop 9 — HWXHAA 6uonoru-
4-TUH yecKas 3almTa

10 — 6acceliH Bbloep K-
KM

5 — pasgatoyHo-

rpynmnoBble KOEeKTopbI
6 — noasogsaLume Tpyb0-
nposoAbl

i

ncrso PEMK-1000

Puc. 36. Yctpo

ITeperpyska TomnuBa B peaktopax PBMK ocyuectBisieTcst ¢ mno-
MOIIBI0 Pa3rpy309HO-3arPy304HON MAIMHEI, obecrieynBaronieli BO3-
MOKHOCTb 3aMEHBI TOILJIMBa 0€3 0CTaHOBKHU peakTopa (puc. 37).

IIMTHBIA HACTHUII COCTOHMT M3 CHEMHBIX 6JIOKOB, OIMUPArOINUXC
Ha BepXHHUE (IIaHIIBI TEXHOJIOTUYECKUX KaHAIOB. biioku HacTHa 3armoJi-
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Puc.37. LleHTpantHbld 2an0 peakTopa. BMg Ha NAWMTHBIFM HACTKMA K
asrpys0Y HO-33rPyYS0Y HY O maLlmHy

HEHBI CEpIICHTUHUTOBBIM OETOHOM, MX- YTJIbI H BEPXHUE TOPIBI OOJIHUIIO-
BaHBI CTAJIBIO.

Cepnenmunum — TUIOTHAsL, FOpHAs TOpoJa, ucmoib3yemas Ha ADC
JUI 3allIUThI OT HOHU3UPYIOIIUX U3JTYyUCHUU.

OmuH M3 cepbe3HBIX HemocTaTkoB peakropa PBMK — momoxwu-
TEJbHOE 3HAa4YCeHUE MapoBOro Kod(pduiueHTa peaktuBHOCTH (cM. 1.11).
Bo3HrkHOBeHHE Tapa B TEXHOJIOTMYECKUX KaHAllaX PaBHOCHIIBHO yaa-
JICHUIO YacTHBOABI, IMOTJOMIAONIEH HEHTPOHBL. ODTO O3HAYaeT, 4YTO
C POCTOM COJICpKaHUs Mapa B aKTUBHOMW 30HE (M OJJHOBPEMEHHBIM 00€3-
BOXKMBAHUEM) PACTET MOIIHOCTh PEaKTOpa, YTO, B CBOIO OYEPEb, YBE-
TMYUBAcT napoBsiaencHue [27-29]. IlapoBoit KO3 PHUIKUEHT TOMUHHUPY-
eT B TIONIHOM MOIIHOCTHOM Ko3dduimente peakTHBHOCTH. [loaTomy
MEX]ly COolepKaHHEeM Mapa B TEXHOJIOTMYECKUX KaHANaX W MOIIHOCTHIO
peakTopa TpY ONPEACTCHHBIX YCIOBUSAX BO3HHKACT MOJIOXNCUMENbHAA
obpamnas cea3v. Ee HEeT B CBeXe3arpyKeHHOM peaKkTope, HO OHa 3Ha-
YUTEIbHA B CIy4ae CHIIBHO BHITOPEBIIETO TOIUINBA. JTO SIBIEHUE, Ha3bI-
BaeMoe€ NApPOBBIM J3(PekTOoOM PpeaKTHUBHOCTH, IMOCIYXWIO OJHOU
W3 MPUYUH Y€PHOOBUTLCKOM aBapuu.
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Kak BBISICHUIIOCH, yKa3aHHBIN HEJOCTATOK BO3HUK Ha 3Tare Mpo-
EKTUPOBAHUs, KOTJIa B CHJIY HECOBEPIICHCTBA PACYCTHBIX METOAMK OBLI
BBEIOpaH HEONTHMANBHBIA Imar pemieTkd kaHanoB [30]. JleiicTByromas
METOJIMKA CBHJIECTECIHLCTBOBAJIA 00 OTPHUIIATEIHLHOM 3HAYCHHH IAPOBOTO
KO3 GUIMEHTAa PEAaKTUBHOCTH, a HAa MPAKTUKE B HEKOTOPBIX PEKHMAX
paboTHI OH OKAa3bIBAJICS MOJIOKUTEITHHEIM.

Hpyroii HemocTaToK. pe=
aktopa PBMK — T.H. koHlIeBO#
apdexr [28, 29]. Crepknu
B KaHanax CY3 sHepreTHIecKx
PEaKTOPOB JTOJDKHBI  OMBIBATHCS
Morno- BOJOW I oxdlaxnacHus. Eciu
TaTens HE TMPUHUMATh CHCIHATBHBIX
Mep, TOA KaXKIBIM YIIPaBJISIIO-
UM CTEPIKHEM,; HAXOISIITIMCS
BoiTec- B BEPXHEM II0JIOKCHUH, UMEECT-
AuTene csi cronb Bombl. Boma ke wac-
Fpadur TUYHO  IIOTJIOIIAET HEWUTPOHBI.

= J [loaTOMy C menp0 SKOHOMUHU
HEUTPOHHOTO TOTOKA KaXKAbli

crepkenb B PEMK 0Ov11 cenan
JIBYXCEKITMOHHBIM BEPXHSSA
Kawan JacTh U3 Kapouma 6opa (mmoro-
a) 6) B) TUTENb), a HIDKHAA (BBITECHH-
Tenb), KOTOpas  HaxOIUTCA

Puc. 38. BO3HUKHOBEHME B AKTUBHOM 30HE PabOTAIONIEro

KOHL,eBOrO 3¢¢EKT8 Ha IIOJHYI MOIIHOCTH PECAKTO-
pa, — u3 rpaduTa, HE MOTIIO-

LWTaHra

IAroIIero HeuTpoHs! (puc. 38 a).

CexIyisl MOrTOTUTENA UMeNa IIUHY OKOJIO 7 M, TIOYTH PaBHYIO
BBICOTE AKTUBHOW 30HBI. BEITeCHUTENH K€ OB clIelaH yKOPOUCH-
HBIM 110, 4,5 M. Jleno B TOM, 9TO Ha dTame MPOCKTHPOBAHUSA OBLIO
pelIeHo YMEHBIINTh TIyOMHY MOApPEeaKkTOPHBIX MoMemeHuil. B pe-
3yJIbTaTe BBITECHUTENH IOJHON IJIWHBI HE TOMENAJCid B HHUX IpPHU
MOJIHOCTHIO TOTPY)KEHHOM B AaKTHUBHYIO 30HY TMOTJIOTHTEINE
(puc. 38 B). B kakoi-TO cTemeHW 3TO pemieHue ObII0 000CHOBAH-
HBIM: BBITECHUTENH OBIIM BBEJEHBI JJII JKOHOMHH HEWTPOHOB,
a B BEpXHEH M HUXKHEH 4YaCTH AKTUBHOW 30HBI HEUTPOHHBIM IMOTOK
CYIIECTBEHHO HHKE, 9YEM B €€ CeperHe.

OpnHaKo 3TO MPHUBENO K TOMY, YTO MPH MOAHATHIX CTEPXKHIX Ka-
Haiuel CY3 B HIDKHEH YacTH aKTUBHON 30HBI COACPIKAIHM CTOJIO BOIBI
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BbIcoTOM 1,2 M (puc. 38 a). Curyanuus ¢ MOAHATHIMH CTEPKHAMHU YIIPaB-
JICHWs 4YacTO BO3HHMKAET B MEPEXOMHBIX PEXKHMaxX, OCOOCHHO TOCIe
KpPaTKOBPEMEHHBIX OCTAHOBOK WM CHIDKEHHS MOIIHOCTH pPEeaKkTopa
(cm. cnenyromuii naparpad). IIpu oTHOBpEMEHHOM JIBMXECHUU MHOTHX
CTep)KHEH BHU3 YKa3aHHBIH cTOJNO BOJBI BBITECHSETCS Tpa@uTOM
(puc. 38 6), KOTOPBIM MPAaKTUYECKH HE MOTJOLIaeT HEUTPOHBL. DTO MPH-
BOJIUT K JIOKaJbHOMY BBOJIY TIOJIO)KUTEIBHON PEAKTUBHOCTH B HHIYKHIOO
YacTh aKTUBHOU 30HBI.

CymectBoBanrne KOHIEBOro 3(ddekra OTUETIUBO NPOSIBUIOCH
B 1983 rony B xone mycka 1-ro 6mokxa Urnammackoir ADC u 4-ro sHep-
robmoka YepHoOwuibckoit ADC. Heynaunas KOHCTPYKIHSA CTEPIKHEH
CY3 BnocneacTBrn ObIT MPU3HAHA OMIMOKOW MPOEKTa W OJHOHN U3 MpH-
YHH aBapHH.

Crnenyrommast otpurnarenbHas ocobeHHocts PBEMK ' 3axmrodaercs
B TOM, YTO M3-32 OOJIBIIMX Pa3MEPOB PEaKTOpa B PA3IAIHBIX €0 YaCTIX
LEMHasT PeaKiysl MPOUCXOJUT TPAKTHUECKH HE3aBHCUMO, KaK eclii Obl
B aKTHBHOW 30HE paboTanu HecKolbko peakTopoB [30, 31]. B gactHo-
CTH, 3TO MPOSIBIIIETCS IpU OOJBIION BRIpaOOTKE TornBa. CHiibHee Bce-
TO OHO BBITOPAaET B LIEHTPE AKTHBHOW 30HBL, TNl MaKCHMaJeH MOTOK
HEUTpOHOB. B pe3ynbrare pacnpenelieHUe BbIJICIEHUS HEPTUU 10 BbI-
COTE UMEET «ABYTOpObIil» BHJ, a HH)KHSS U BEPXHsS YacTh aKTHBHOW
30HBI OKa3bIBAIOTCSI CIA003aBUCUMBIMU., Takasi CUTyalusi CHIXKAeT CcTa-
OMIIBHOCTH PabOTHI PEaKTOPa, 3aTPYAHSICT yIPaBICHUE UM U CIIOCOOCT-
BYET HETaTHBHOMY TPOSIBICHHIO KOHIEBOTO 3 deKTa. ITa 0cOOEHHOCTH
PBMK-1000, xak 1 Hamugue 00JBIITOTo mapoBoro kodddumrenra peak-
THBHOCTH, NPOSBWIACE B .Xxone asapuu Ha Jlenunepadckou AIC
B 1975 roay (cm. cnenyrommii maparpad).

Eme omun-aeaoctatok PBMK — Hu3zkoe OpicTpoaeiicTBUE aBa-
puitHO# 3amuThl.[31]. B BOGHHBIX HMPOTOTHUIIAX pPEAKTOpPa CTEPKHU
aBapUIHOW 3aIIMTBl IMOJHOCTHIO BBOJMIINCH B AKTHBHYIO 30HY 3a
BpeMs OKOJIO 5+-6 ¢, a «TIIYIIHIICS» PEaKTOp YK€ K 3-Ui cexyHae. ITo
MPaKTHYECKH HMCKII0YAN0 BO3MOXHOCTh HEYIPaBISIEMOr0 pasroHa
peakTopa Ha MTHOBEHHBIX HeWTpoHax. B xoxme paspabotrku PBEMK
0Ka3aloch, YTO OCYLIECTBUTH CTOJIb OBICTPHIN BBOJ CTEpXHEH B aK-
TUBHYIO 30HY TPYJHO HM3-32 HAJMYHs OXJXKIAIOUIeH BOABI B KaHaIaX
CVY3. Ilpu cpemgHell CKOPOCTU MEPEMEIICHUS YIPABISIOMINX CTEPIK-
Het 0,4 m/c BpeMs MX TMOJIHOTO BBOJA B aKTHBHYIO 30HY COCTABIISLIO
okoso 18-20 cexyHz.
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2.3. KceHOHOBOE OTpaBJIEHNE U ONIEPATHBHBIN 3aM1ac peaKTHBHOCTH.
ABapus Ha Jlenunrpaackoii A9C

Janneiii naparpad npeaHazHadeH Ais Oosee riryboKoro moHuMa-
HUsI TIOBEJICHUSI peaKkTopa M JEHCTBUH MepcoHana B XOJ€ YePHOOBLIb-
CKOI aBapuu.

KcenonoBoe otpaBJjieHne — ouH U3 (aKTOPOB, MPEMSATCTBYIO-
IIMX Pa3BUTHIO HEMHON peakiuu neieHud [28]. OHo 3akmioyaeTcsi B Ha-
KOIUIGHMM TpPOIYKTA sIEPHON peakiuum — u3oToma ioxa 1 (fepuon
nosrypacmana 6,6 4aca) u IMOCIEAYIOIIEM €0 MPEBPAIICHUH B KCEHOH-
135 ¢ mepuomom momypacmaza 9,1 waca. 'Xe oOmagaet CBONHCTBOM
CHJIBHO IIOrjiomiaThb HeﬁTpOHBI, IIO3TOMY €T0 MHOT'Ja HAa3bIBAIOT «HEH-
TPOHHBIM AO0M).

Ilocne mycka peakTopa, IO MEpPE BBIBEAEHUS . YIPABIAIOLINX
CTepXKHeW M HapacTaHUs ero MOIIHOCTH, KOJN4E€CTBO-KCeHOHa-135 BO3-
pacTacTt, 4YTO TOPMO3UT I[aJ'II:HefIIHee IIOBBINICHUE HeﬁTpOHHOI‘O IIOTOKaA.
OHaKO OH Bce-TakKu PacTeT, M B Pe3yJIbTaTe 3aXBaTa HEUTPOHOB KCEHOH
IpeBpalaeTcss B IpPyrue HM30TOIBI — IMPOHCXOIAUT €0 «BBLITOPAHUE).
B kaxoii-To MOMEHT CKOpOCTH 00pa30BaHUs KCEHOHA M €T0 BBHITOPAHUS
cpaBHUBaKOTCs. [103TOMY M KOJIMYECTBO KCEHOHA, 1 MOIITHOCTh PeakTopa
COXPAHSIOTCS Ha OJTHOM YPOBHE.

PaccmoTtpum cmayuonapHslii pedicum peakTopa, KOTrjaa ero MoIl-
HOCTBH IIOCTOsIHHA. HOCKOJH)Ky qaCThb HeﬁTpOHOB 3aXBaTbIBACTCA KCCHO-
HOM, OH BHOCHUT OMPUYAMENbHYIO peaKkmusHocms B pabOTy peakTopa
(cm. 1.11). DTa peakTHBHOCTH CHUKACT 2P (HEKTHBHOCTH MCTIOIL30BAHUS
sepHOro roproyero. OHa KOMIIEHCHUPYETCsl JTHOO0 MPUMEHEHHUEM YpaHa
¢ OoJjilee BBICOKMM OOOTaIlleHHEM, JIHOO BBIIBMIKCHHEM ITOBBIIICHHOIO
Yycia yIpaBIsoMUX CTepKHEH U3 aKTHBHOM 30HBI peakTopa.

B Xxone ocTaHOBKM peakTopa CHWXAETCS HEUTPOHHBIN TMOTOK,
a 3Ha4YUT, MIpPEeKpallaeTcss BbITOpaHHEe KCeHOHA. HakomiaeHHbI KCEeHOH
WCUE3HYTh Cpa3y HEe MOXKET, TaK KaK UMEeT OINpPEeeICHHBIN epHo/ To-
nmypactiaga. B/pesynpraTte peakTHBHOCTh CHadaja MajaeT, JOCTUras MH-
HUMYMa TIpu MaKCHUMaJILHOM KOHICHTpAIM KCEHOHA, a 3aTEM YBCINYH-
BaeTCsl. KpI/IBaﬂ U3MCHCHUA PCAKTHUBHOCTU HMMECT BUA SMBI, IIO3TOMY
JEVCTBUE OTPABJICHHUS Ha PEaKTUBHOCTh PEAKTOpa Ha3bIBAIOT HOMHOM
sAMoii. Pacyer mokaspiBaeT, YT0 MakCHMAaJILHOE OTPABIICHHE HACTYIAET
gepe3 11 u mocie ocTaHOBKHM peakTopa. PeakTop, HaXomsIuiics B co-
CTOSIHUM MOJTHOM SIMBI, TOBTOPHO 3aITyCTUTh CIOKHO.

KcenoHoBoe oTpaBiieHHE HTpacT poiib M IMPH JIOO00M OBICTPOM
M3MEHEHNH MOITHOCTH PeakTopa (HecmayuoHapHoe KCeHOH080e Ompaes-
nenue). TIpu CHIDKEHHM MOIIHOCTU TakKXKe BO3HHMKAeT HoNHAs siMa, HO
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B MEHBIIEM MacmTabe, YeM IpH OCTAaHOBKE peakTopa. YBeJIWYeHHUe
MOIITHOCTH COMPOBOXKIAETCS OOpaTHBIM d(PPEKTOM: KOJIUIECTBO KCEHO-
Ha CHayaJla YMEHBIIAETCS 3a CUET YCKOPEHHS €ro BHITOPAHUS, a CITYCTS
HEKOTOPBI MPOMEXYTOK BPEMEHHU BO3pACTaeT 3a cueT 00pa3oBaHUs HO-
BOT'0 KCEHOHA.

st mpeooneHust HOMHOU SIMBI TIPU JTFOOOM pekuMe paboThI pe-
aKTOpa JIOJKHBI CYIECTBOBATh CTEPIKHH, KOTOPBIE HAXOMAATCS B AKTHB-
HOU 30HE, U WX MOXXHO BBIIBHHYTH U3 Hee. B CBSI3W ¢ 3THM BBOAUTCS
MOHSATHE oNepaTHUBHBII 3anac peakTuBHocTH (O3P).

Ilo ompenenennto O3P — 3TO peakTUBHOCTH, KOTOPYIOwAICPHBII
peakTtop uMen Obl MPH TOJHOCTHIO W3BJICUYECHHBIX CTEPXKHSX CHCTEMBI
ynpasieHus u 3amutsl [28, 30]. CmbIch 3TOro onpezeneHns Ha MepBbIi
B3IUIST HEe coBceM siceH. OIHaKo B peakrope, paboTaromeM Ha MOCTOSH-
HOM YPOBHE MOIIHOCTH, 3Ta PEAKTHBHOCTh BCETJIda CKOMIICHCHPOBAaHA
(1o HyIISl) OTpHUIIATETIEHOW PEaKTHBHOCTHIO, KOTOPYIO BHOCHT 4YacTb
crepxkuaeit CY3, Haxosmiascs B akTUBHOU 30He. [103ToMy mpore moHu-
MaTh JTOT MapaMeTp Kak 3arac PEeaKTUBHOCTH. Ui MaHEeBpa MOIHOCTH
B cTOpoHy yBenmueHus. OH 0OBIYHO BBIpaKaeTcs B YQ(HEKTUBHOM YHCIIE
PETYIUPYIOMMX CTeP’KHEH, TOTHOCTHIO HAXOASIINXCS B AKTHBHON 30HE.

O3P He mopkeH OBITH CIUINKOM BETHK: JUITHUE CTEPKHU B aK-
THBHOW 30HE HOPMAJFHO pabOTaOmIEro:peakTopa (GakTudecku Oecro-
JIE3HO TOTJIONIAIOT HEUTPOHBI, CHIXKAs D(P(EKTUBHOCTh UCIIOIB30BAHHUS
snepHoro torumBa. Kpome Ttoro, yBenmuuenHoe 3Hadenne O3P wHecer
MOTEHIMANTBHYIO OMACHOCTh, TIOCKOJIbKY B ClTy4yae OIIMOKH MPH BbIBEJIC-
Huu crepxHet CY3 U3 aKTHBHO#M 30HBI MOXET OBITh BHECEHO CIUIIKOM
BBICOKOE 3HaUEHHE TIOJIOKUTEIFHON PEaKTHBHOCTH.

3nauenne O3P' B.peakropax PBEMK paccunTsiBaeTcss mo mpo-
rpamme «[Ipm3may» Ha OBM nHDOpMAIIMOHHO-YIPABISIONIETO BBIYHC-
nmutenbHOro KomIutekca CKAJIA («CucremMa KOMIUIGKCHOW aBTOMATH-
saruu JlenmaTpamckoir ADCy»). DBM HaxomuTcs B OTICIBHOM IOME-
mennd, B 50 M ot mura ynpasnenus 6mokom (BLLY). Pacuer O3P 3a-
HUMaeT OMPEAENICHHOE BpEMs, H €r0 Pe3yJIbTaT MOXKHO YBHJETh Ha pac-
neyaTke, KOTOPYIO JeKYPHBIH HHXKCHEP 0 BBIYHUCIUTEIHLHON TEXHHKE
JIOJDKEH CHelUalibHO c/ienaTh U npuHectu k bIIY.

INpennucanust TeXHONIOrMYECKOTO perjiaMeHTa MO JKCILTyaTaluu
3u4 suaeprobmokoB YepnoOsutbckoit ADC ¢ peaktopamu PBEMK-1000
(manee — Permament) otHocuTensHO O3P BRITTISIAT Clie My oM 00pa3oMm.

«Ha nomunanbHou MOWHOCMU 8 CIMAYUOHAPHOM PEXCUME GeNUYU-
HA ONepamueHO20 3anaca peaKxmueHOCmy OONINHCHA COCINAGIAMY He MeHee
26-30 cmepoicneti. Paboma peaxmopa npu 3anace menee 26 cmepoicHell
O00NYCKAEmCsl € paspeutenust 21a6H020 UHIICEHEPa CIAHYULU.
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Ilpu  cHudiceHuu  onepamueHo20  3anaca - peaxmueHOCMu
0o 15 cmepoicneti peaxmop 0ondicer 6bIMb HEMEOIEHHO 3a2NYULeH.

Hayunoe pyxosoocmeo cmanyuu oonxcrno nepuoouwecku (1 pas
6 200) paccmampugams KOHKPemHbvle YCA08USL YCMOUUUBO20 NOO0epiHCa-
HUsL noaell 3Hep2osvlioeleHUs. HA OAHHOM O10Ke U npu HeoOX00UMOoCmu
nepecmMampusams Ux 8 CHOPOHY yiHcecmouerus no coaiacosanuro ¢ Ha-
VUHBIM pyKogoOumenem u I 1aeHvim KOHCMPYKIMOPOM».

MHOTUMH CIIelaTuCcTaMl OTMEUaeTCs HEJ0CKa3aHHOCTh  MYHK-
ToB Permamenta, cs3anusix ¢ O3P. o mpuunHe OTCYTCTBHS B peakTo-
pe ONEepaTHUBHBIX JATYMKOB M MHJMKATOPOB OIEPAaTHBHOTO 3aIaca peak-
TUBHOCTH, HAaIpPaIINBAETCs BBIBOJ, 4TO nomyctumbiii O3P B Permamente
BbIOpaH HE CTOJBKO M3 COOOpaXeHHWH SAepHON 0e301aCHOCTH, CKOJIBKO
UCXOJISl U3 KOMIIPOMHUCCA MEXITY SKOHOMUYHOCTBIO U MaHEBPEHHOCTHIO
0 MOIMHOCTH TNpHu paboTe B 3HEprocucreMe,  JleHCTBUTENBHO, TIpH
oonbmiom O3P Bo3aMoXHBI ToTepu B 3()(HEKTUBHOCTH HCIIOIH30BAHUS
TOIUIMBA, TIPH MAaJIOM — IPOCTOW H3-3a TMONaJaHui B HOMHYIO siMy. OT-
CyTCTBHE B PerjaMeHTe Hajuie)Kalux aKEHTOB U Pa3bsICHEHUH MPHBO-
mwio kK Tomy, uro Ha ADC ¢ peaktopamu PBMK tpeGoBanus k O3P
WHOT/Ia UTHOPUPOBAJTHCE.

Opnako 3T TpeOOBaHUS, KOTOPBIX B TIEPBBIX MPOEKTHBIX JOKY-
MEHTaxX He ObUIO, MOSBIIIMCH B PermaMente He ciydaitHo. 30 HOSOpS
1975 r. mpousonuia cepre3Hasapapust Ha Jlenunrpanckoii AIC [28,
30, 31, 32]. Ilocie OCTaHOBKH. ITEPBOTO OJIOKA M3-32 OTKIIIOUCHHSI IBYX
TypOOTEeHEepaTOPOB, NP IMOABEME MOMIHOCTH ¢ HyJs 10 1700 MBm ObI-
T TIOBPEXIEHBI 0K0J10 30 TOIMBHBIX COOPOK M pa3pylieH OJUH KaHal
AKTHBHOM 30HBL. DT [IPOUBOIILIO HAa CTAHIIMU, HAXOJAIIEIHCS B BEICHUH
MuHcpeamaina, B 90Xy, KOTrJa HHGOpMAIHsS O COCTOSHHU JIeN B saep-
HOHM oTpaciu OblIa 3aKphITOi. OT 0OIIECTBEHHOCTH OBUT CKPHIT (haKT
3HAYHUTENILHOTO BBIOPOCA PATMOHYKIUIOB B OKPYXKAIOIIyI0 cpeay (Io-
psanka 1% ot BeiOpoca Ha YepHoObLIbCKOW ADC). JIOCTYIHBIX JOKY-
MEHTOB IO 3TOH aBapuu JI0 CHX IOp HET, HO COXPAHMIUCH BOCIIOMHHA-
ausL.oueBuAneB. Ctaxep ¢ UepHoowsutbckoit ADC B.U. boper, coydaiino
OKa3aBIIMHCS B pabOTaBIICH HA TOT MOMEHT cMeHe, mumieT [33]:

«Ipu nodveme mowmocmu nocie ocmanosa, 6e3 8030eUcmsus.
onepamopa Ha U3MeHeHUue PeakmusHOCMU (U3BNleyeHUss CmepoiCHell),
80pye peaKkmop CAMONPOU3BOIbHO YMEHbUIATL NEPUOO pa32oHa, m. e. ca-
MONPOU3BOALHO PA3COHAINCA, OPY2UMU COBAMU, CPEMUNCA 830P8AMb-
ca. J[gascovl paszeoH peakmopa OCMAHABAUBANA ABAPULHASL 3AWUMA.
THonvimku onepamopa cCHU3UmMb CKOPOCMb HOObEMA MOWHOCTIU WMAM-
HBIMU CpeOCmBamu, nocpyicas 00HOBPEMEHHO 2PYRNY CMepPHCHel py-
HO20 pe2ynupo8anus + 4 cmepocHs asmoMamuieckozo pezyisimopa,
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aghpexma ne dasanu, pazeon MowHocmu yseauyusaics. ¥ moavko cpa-
bamvisanue agaputiHol 3auunsvl OCMAaAHABIUBANIO0 PEAKIMOD.

N3 00pbIBKOB (haKTUYECKOT0 MaTepHajia BRIPUCOBAIMCH IPUYHHBI
MPOUCXOAMBIIETO. JTO, BO-TIEPBBIX, HEYCTOWYMBOCTh HEHTPOHHBIX TO-
JieH, KOTOpasi IPUBOAUT K HEOJHOPOIHOCTH SHEPTOBBIACICHHS B aKTHB-
HOU 30HE W IPOSBISCTCA TeM cuibHee, ueM MeHblne O3P. Bo-BTophIx,
MPOSIBIIT ce0s1 OOJNBIION MOJIOKUTEIBHBIN TapoBOi 3PPEKT peakTUBHO-
cti. [ MaBHBINA KOHCTPYKTOP B CBOMX BOCTIOMUHaHMAX rumieT [34, 35]:

«/Ina uckioyenus e6npedv asapuii, NPUBOOAWUX K NEPe*coay
TBDJloé u Kkanarbhol mpyodvl 6ciedcmeue JNOKAIbHO20 NOGbLULeHUs
mownocmu, Ha peaxmopax PEMK 6viiu peanuzosanst credyioujue me-
PORPUAMUL:

— eHedpena 7-12-30nnasn cucmema 10KATLHO20 AGMIOMAMULECKO-
20 pe2yauposanusi MOWHOCMU U JTOKANbHOU ABAPUUHOL 3auumol, pabo-
marnowas om 6HYMpPU3OHHbIX HeUMPOHHBIX 0aMUYUKOS;

— Ha peaxkmopax e6mopo2o NOKOAeHus yeeaudero co 179 oo 211
konuuecmso cmepoicheti CY3 nymem ux pasmeuwjeHus émecmo moniug-
HbIX KAHAN08 8 NepUuheputiHoll 4acmu aKkmugHoLl 30Hbl,

— 868€0eH MUHUMATIbHO OONYCMUMbLU 3NAC PeAKMUBHOCMU 8 KO-
auyecmee 15 cmepocneii CY3, asxcnayamayusi peakmopa ¢ MeHbUUM
3anacom peakmusHOCmu OblLIa 3anpeuieHd.

— 8BedeHa ABMOMAMUYECKAs ABAPULIHAA 3AWUMA peaxmopa
1O CUSHATY NOBbIULEHUS 0ABIEHUSL.8 PEAKIMOPHOM NPOCIPAHCINGE).

Taxoke OBUT OCYIIECTBIICH ITEPEXO/] Ha TOTLTHBO ¢ 00Jee BEICOKUM
ob6oramenuem (2,0 BMecro 1,8%):

2.4. Hto npeaiecTBOBAJIO aBapHu
(McubITaHUE ¢ BbI0EroM TYpOUHBI)

Ha 25 anpens 1986 roma Obuta HaMedeHa OCTaHOBKA 4-ro OJoKa
YADC mnst rutaHoBoro pemoHTa. K 3ToMy MOMEHTY MPUMEPHO TPH YeT-
BEPTH sfIepHOr0 TorumBa coctasisuim TBC mepBoHayanbHOW 3arpys3Ku
peakTopa. 9To O3HAYaeT, YTO TOIUTMBO OBUIO B 3HAYMTEILHON CTEIICHU
BEIpaOoTanHbeiM, a B TBDJlax HaXxoamIoCch 3HAYUTETHHOE KOJIUYIECTBO
PagrnOaKTUBHBIX IPOAYKTOB JACJICHUA.

ITepen ocranoBkoil »HEpro610K0B HA ADC OOBIYHO TPOBOIITCS
TUIIOBBIC pa6OTBI 1 UCIIbITaAHUA, KOTOPBIC HE MOT'YT OBITH BBIIIOJTHEHEI HA
peakTope, paboTarommeM B IITaATHOM pexuMe. {51 HeKOTOPhIX MCTIBITA-
HUU, TaKUX KaK BBOJ HOBOW I MOJCPHU3UPOBAHHON CHCTEMEI, TpeOy-
€TCSI COCTABJICHHE W HaJJIeXalllee COTIACOBAaHHE CTIEHUANBHBIX pabodnx
Mporpamm.
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25 ampensi MIaHUPOBAIOCH BBHIOJIHHUTH HECKOJIBKO TaKUX PadoOT
u ucnbiTannit [10], B Tom uncne:

— HW3MepeHHe BUOpanuii TypOHHBI Ha XOJIOCTOM XOAY;

— 9KCIIEPUMEHT ¢ BBIOETOM 8-T0 TypOOreHeparopa B peKMMe Ha-
Ipy3Kd COOCTBEHHBIX HYXIl 4-T0 3HEproOyioka (pa3padOTYMKW: MHCTH-
tyT HUKUDT, uncturyt ['mapomnpoekt, JloHtexanepro, 3aBoa «Dnek-
Tpocuia»; pa3padoT4anku nporpammel — JJortexanepro u HYADC).

Wnest nocineqHero UCTIBITaHUS COCTOSIIA B TIPOBEPKE CIIOCOOHOCTH
TypborenepaTopa (puc. 39) ¢ BpamaromuMcs Mo WHEPLIUH POTOPOM BBI-
pabaTbiBaTh 3JEKTPOIHEPTUIO sl O0CCleUeHHs >KU3HCHHO BaXKHBIX
CHCTEM pEaKkTopa. ITO HEOOXOAMMO IS TapaHTHPOBAHHOI'O OXJIaxK/ie-
HUSI PEAKTOPA B CIOKHBIX aBAPUIHBIX YCIOBUSIX.

Puc. 39. Typ6uHHbI 3an YADC

Takue ycloBHsST MOTJIM CIIOKUTBCS B XOJ€ MakCUMallbHOM Ipo-
extHON aBapun (MIIA), T. e. pa3pbiBa KOJJICKTOpPA TIABHOTO IUPKYIIS-
LUMOHHOTO HAacoca C OJHOBPEMEHHBIM O00ECTOYMBAHWEM Iierieii coOcCT-
BEHHBIX HYXJ YHEPro0IIoKa.

HamomuuMm, uto mo curHairy MIIA BKITIOwaroTcs W aBapuifHas
3ammuTa (A3), TIoymamas peakTop, i CUCTEMa aBapUTHOTO OXJIAXICHIS
peaktopa. CAOP conmepxut nBe crynenu. Bradajne cpabaThiBaeT euo-
POAKKYMYIUpYIOWuti y3ei, TP STOM U3 GaIlIoHOB eMKOCTBI0 120 a4 mox
JaBIICHHEM Ta30BOW MONYmKU B 60 ammocghep 3anvBaercsl aKTHBHAs
30Ha peaktopa. OJHOBPEMEHHO C STHM pabOTalOT W INTATHBIC MUTA-
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TeJbHBIE Hacockl. Ilocie 3Toro BKiIIOYaeTcsl BTOpasl CTyIeHb, Ha3bIBae-
Mast noocucmemou onumenvHo2o pacxoaaxcusanus. OHa CONEPKUT OaKH
Y HacOChl aBApUUHOU MOJIUTKH.

Ha cmydait aBapum ¢ 00ecTounBaHUEM CTAHIIUU MPETyCMOTpE-
Ha Au3eb-TeHepaTopHas CTAaHLUs, KOTOpas MPUMEPHO Yyepe3 MUHYTY
CrocoOHa MOoJAAaTh JICKTPONHUTAHWE HA HACOCHI IITATHOTO M aBapHii-
HOTO OXJIJKJICHHUS.

Takum o0Opazom, Kaxxiasi U3 3TUX aBapuil MO OTAEIBHOCTH obec-
reyeHa HeoOXOAMMBIMU CHCTeMaMu Oe3omacHocTd. Ho ecnu oHM mIpo-
M30MAYyT ONHOBPEMEHHO, HApUMeEp, B Pe3yJbTaTe TePPOPUCTUIECKOTO
akta, To aBapuitHeie Hacockl CAOP 0K010 MUHYTHI HE CMOTYT BKJIO-
YHUTKLCS B pabOTy, TIOKa HE 3apabdoTaroT AU3eIb-TeHEPATOPHI.

[HomoOHusIe cuTyarmu Hagaau npopabdaTeiBaThCs nocne 7 uroHs 1981 ro-
Jla, KOTJa IPyIa u3pauibCKUX UCTpeOuTeielt B xoe T.H. onepauuu «Omepay
Cepbe3HO MOoBpenmia upakckuii peaktop Ocupak. Peakrop ObDl mocTpoeH
¢bpaHiy3aMy M TPEANOIOKUTEIBHO MOT UCIOb30BaThes. Mpakom st BbIpa-
0OTKH OpYXEWHOTo ILTYyTOHMs. PagualMoOHHBIX, IIOCIEACTBUI He OBbLIO, II0-
CKOJIEKY Ha MOMEHT aTaK! PEakTop He ObLT 3aIf0THEH TOTUTHBOM.

B cnydae Takoii 1BOiHON aBapuu 0cOOEHHO BakHA T0J[ada MUTa-
HUS Ha nuTarenbHble Hacockl ([T9H), pabora KoTophIX mpu obecTodu-
BaHWU TIpeKpaiaerca npuMepHo uyepe3 0,5 c. Heobxonumoctu B moa-
MUTKE TJIABHBIX IUPKYJISIMOHHBIX HACOCOB HET, TOCKOJBKY 3a CUET 3Ha-
YHUTENFHBIX MaXOBBIX MAacC OHH. MOLYT Pa0oTaTh 1O WHEPIHH OKOJIO
2 munyT. Omnraxo [19H u 'IIH BXOIAT B OUH 3JIEKTPUIECKUI KOHTYD,
MOATOMY HPOIIE MOIIMUTHIBATE H-TE, U IPyTHE.

[Ipenoxenne UCIOMB30BATh B aBapUHHBIX CUTYallUsAX BBIOET re-
HepaTopa ObUIO BBIABUHYTO [ JTaBHBIM KOHCTPYKTOpOM B 1976 romy npu
co3gannu PBMK. BTOpoit ouepenn. Ono ObUI0 moaaepxkaHo ['enepansb-
HBIM TIPOCKTAaHTOM, OTPa)XEHO B TMPOCKTHOW JOKYMEHTAI[MH HAa HOBBIC
ADC u naxxe B y4eOHBIX MOCOOUIX. PesknM BbIOera q0/1:keH 0bL1 ObITh
ITATHLIM U B 3-4 6aokax YAIC, no mupexrop B.I1. bproxanos mpu-
HsLJT 5TH OJIOKW B DKCILTyaTaluio 0e3 Hero [24].

IlepBBie HCHBITaHUS MO «BBIOETY» TYpOWHBI OBLIH MPOBEACHBI
Ha 3-M 6moke YADC B 1982 romy c mpuBiedeHHEM MPENNPUATHS
«JlonTexaneproy». Ilo pesynpTraTaM oKa3anoCh, YTO HYXKJIAE€TCS B J0O-
paboTke 610K BO30YX)IeHHs TypOoreHeparopa. McnelTanus ¢ Mmoaep-
HU3UPOBAHHBIM OJiokOM BhIONHAIHUCh HA YHADC B 1984 u 1985 ro-
Jlax, HO TO)XKe He ObUIM 3aBEpIICHHI B MOJHOM O0BEME IO BTOPOCTE-
MEHHBIM TEXHUYECKUM IPUIIHAM.

HoBas «Pabouas mporpamma ucneiTanuii Typooreneparopa Ne 8
YeproOsutbckoit ADC B pexuMe COBMECTHOTO BhIOEra C Harpy3Kou

72



COOCTBEHHBIX HYXI» pa3pabaTbiBajach WHKEHEPOM «JloHTEXIHEPTo»
I'. II. Metnenko u OblIa YTBEepXACHA INIaBHBIM HH¥keHepoM HYADC
H. M. ®omunbiM. OOmiee pyKOBOJCTBO HCHBITAHHUSMHU BO3JIaranoch
Ha 3aMECTUTENs TJIABHOTO HMHXKEHepa MO JKCIUTyaTaluu 2-H odepenu
YADBC A. C. IstinoBa.

BpioxanoB Bukrtop IlerpoBuu. C 1970 roma — mupextop YUADC. Ilo
CHELUaJIbHOCTH TEIJIODHEPTeTHK, MOCIe OKOHYaHHs TalIKeHTCKOro MOJIMTEX-
HHYECKOTO MHCTUTYyTa pabortanm Ha AHrpeHckoi, TamkeHTckod, CraBsSHCKOI
I'POC. KaBanep opnenoB TpymoBoro Kpacuoro 3namenn nu OkTsa0psckoit Pe-
BosroLn. B mMae 1986 rona mnanupoBaiock ero npeacTaBieHue K 3BaHuIo I'e-
post Commanucruueckoro Tpyna. [locie yepHoObUTHCKOI aBapun B. Tl Bproxa-
HOB, TyaBHbIM uHXeHep H.M. ®domuH, 3aMmecTuTeNb TJIaBHOTO HHXEHepa
A. C. [Is1710B OBUTH ITPUTOBOPEHBI K JIECATH rojaM 3akiroueHus mo ¢r. 220 YK
YCCP — HenpaBmiIbHas SKCIUTyaTalus B3pbIBOONACHBIX (!) IpenpusThii.

®ovun Hukonaii MakcuMoBHY. DJIEKTPUK 110 00pa3oBaHuIo, paboTal
B [lonTaBckux aHeprocetsix u Ha 3anopoxckoit [POC. C 1972 roxa — riaBHbII
umkeHep YADC.

Jatnos Aunaroauii CremanoBud (1931-1995). JIlocie oxoHYaHUS
MUOU pykoBoaun ¢usndeckoii naboparopueil - Ha 3aBoje M. JIeHWHCKOTO
Komcomona B Komcomonbcke-Ha-AMype, TA€ CTPOMIM aTOMHBIE IMOIBOIHBIC
nogku. B 1973 roxy nepesencs Ha crposmyrocst HeproOsuisckyto ASC. B an-
pene 1986 roga — 3amecturens rnaBHoro umwkeHepa YADC. Harpaxnen opae-
Hamu Tpynosoro KpacnHoro 3namenu m 3Hak Ilouera. B HauaneHOU cTanuu
JMKBUIALUH TTOCIEICTBUI aBapuu IOMy4ml OOJIBLIYIO 103y OOIydeHHs — IO-
psaka S 36 (JIMIIb BABOE MEHbIIIE CMEPTENBHON) U MOl B TOCIUTANb.

HecMoTps Ha AMAarHOCTUPOBAHHYIO JIy4eBYIO0 00JIe3Hb, OTOBIBAJI HaKa3a-
HUE B TIOPbME M KOJIOHHH. B ronbl nepectpoiiku 06 ocBoOoxaeHuu JlsatioBa
X0JlaTaliCTBOBAJIM MHOTHE M3BECTHBIC Jito11, B ToM ducie A.Jl. Caxapos, a mo-
ciie cMepTH akajiemuka < ero Baosa E. I'. bonnap. B 1990 roxy 6611 nocpodno
ocBoOoXIeH. [Ipoxoami JedeHre B 0)KOroBoM IieHTpe B Mronxene. B 1995-m
yMep OT CepAecYHOM HEJ0CTaTOYHOCTH BCJIEACTBHE MPOTPECCHPOBABIICH Tyde-
Boii Oose3Hu. Hamncan KHUTY BOCHOMHHAHHH, B KOTOPOH OTPHULIAET CBOIO BUHY
B 4EPHOOBUIBCKO aBapHU U BO3JIAraeT €e Ha pa3pabOTUMKOB PEaKTopa.

Kak ormetuna B 1991 rogy xomuccus I'ocatomdHepronaazopa
[36], Takue MCTIBITAHUS AOMKHBI KBATH(PUIIUPOBATHCS KaK KOMIUICKC-
HbIE UCTIBITAHUS 0JI0KA, U MMPOTPAMMY HX MPOBEJCHUS IIEJIECO00Pa3HO
OBLIO  cOrTacoBaTh C ['eHepadbHBIM MPOCKTHPOBIIUKOM, [JIaBHBIM
KOHCTPYKTOpOM, HaydHBEIM pyKOBOIUTENEM M OpPraHOM TOCYIapcCT-
BeHHOro Hazazopa. OnHako JAcHCTBOBaBIIME 10 aBapuu Ilpasuna
s0eprnoti 6ezonachocmu [1b5-04-74 [21] u Obwue nonoscenus
no 6eszonachocmu OIlB-82 He TpeboBanu OT PyKOBOACTBA ATOMHBIX
CTaHIIU{ MPOBOJIUTH TAKOE COTJIACOBAHUE.

[Iporpamma BKIIOYAJia MOATOTOBUTEIBHYIO YacCTh (pa3iiMYHBIC
HEIITATHBIC MEPEKIIOUCHUS B JIEKTPUUCCKUX LETX, MOIKIIOUYEHUE J10-
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MOJTHUTENBHBIX HACOCOB U Jp.), KOTOpasi 3aHUMaJa MOYTH BCE OTBEACH-
HOe Ha dKcriepuMeHT Bpemsi. COOCTBEHHO HCHBITaHUS (IpeKpanicHHue
M0auy mapa Ha TypOMHY U PErucTpaIvs napaMeTpoB BHIOETA) TOJKHBI
OBLTH JUTUTHCS TPUMEPHO OJTHY MHUHYTY.

Jlyis mpoBeneHMsI MCIIBITAHUN ObUT COOpaH CIEIUANIbHBIA «OJIOK
BbIOETa, BhAaton il curnan MITA (MakcuMasnbHast IPOEKTHAs aBapus)
B JJIGKTPUYECKHE CXEMBI YIpPaBJICHHUs TeHepaTopa U JU3EJbHBIX CTaH-
uuit. Cam 3amycK BBITOJHsUICSA OoT KHOMKH «MIIAy, cnenuanbHO CMOH-
TUPOBAHHOW Ha IIUTE YIPABJICHHS OJIIOKOM.

OOHOBPEMEHHO C HAKaTHEM 3TOW KHONKH CTapIINM HHXEHEPOM
yIpaBieHus] TypOMHOHN TO/KHA ObUTa OBITH NMpEeKpalleHa . Mojavya mapa
Ha TypOWHY 3aKpBITHEM CTOMOPHO-PETYIUPYIONINX KITAallaHOB.

XOTsI CUTHAI Ha 3aITyCK CHCTEMBI aBapUIHOTO OXJIAXKIeHUs (THU-
pOEMKOCTE# M aBapuitHBIX HacocoB) oT kHomku MIIA He momasancs,
BO n30€XaHMe CIlydaifHOro 3abpoca XOJIOJHOW BOIBL'B KOHTYp OXJIa-
JeHHs pabOoTaIOIIETO peakTopa MporpaMMoi MpeaycMaTpruBaIoch mepe-
KpBITHE DPYYHBIMH 33JBIDKKaMHM JMHUM TOZa4ud BOABI M3 €MKOCTEH
CAOP nHa BpeMs IKCIIEpUMEHTA.

CornacHo mporpaMmMe, peakTop Nepe HayalloM MCIBITaHUH J0J-
JKeH OBLT MMeTh TeruioByto MomtHocTh. 700...1000 MBm, T.e. mpuMepHO
TPETh OT HOMUHAIBHOW. MIMeBIIMICSA ONBIT ITPOBENCHUS aHATOTMYHBIX
ncneitanuit B 1982, 1984 u 1985 ronmax, a Taxke ypoOBeHb MMOATOTOBKU
MepcoHalla He BBI3BIBAIM COMHEHWIi B OJaromoiyYHOM 3aBepIICHUU
JKCIIEPUMEHTA.

2.5. XpoHoaorus coobiThii 25 anpess 1986 roga

bnaromaps nmyOiuKanusM CIENHAINCTOB, PEXKAE BCETO COTPYI-
HukoB Kypuarosckoro nacturyta 1 HUKMOT, B nctoprun uepHOOBLTB-
CKOH aBapHUH. MHOT0€ M3BECTHO 10 Melpyaimmx neraneil. Ecte u pas-
BEpHYTHIE MyOTUKAIINN Ha 3Ty TEMY.

B"1989 roxy mosBHIIOCH XyI0KEeCTBEHHAs moBecTh 1.Y. Menge-
neBa «YepHoObUIbCKAsE TeTpaaby [37], Oarogapss KOTOpOH JaeTaiu yep-
HOOBLIBCKOI aBapyU CTAIN MU3BECTHBI IMUPOKOW ayAUTOPHH.

B 1995 rony cBom BocnmomuHaHus («YepHoObuts. Kak 310 OBI-
710?»)" OMyONMKOBAN OBIBIIMKA 3aMECTHTENh TJIABHOTO HWHXKEHEpa II0
skcruryaranuu Bropoi ouepenu YADC A.C. [satios [38].

B 2004 rongy BeImIa HayyHO-yOIMIMCTHYECKas MOHOTpadus
A. A. lpsiaenko «OTBIT JIMKBUIAITAN TIOCTICICTBUN YepHOOBITLCKOM Ka-
tactpodb [39], mocTpoeHHas Ha OTPOMHOM (DaKTHIECKOM MaTepHae.
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B 2006 roxy Bbiuta kHUTa «YepHOoObUTb. MECTh MHPHOTO aTo-
ma» H. B. Kapmana [10], xoToperii B 1986 romy Obu1 3amecturenieMm
raBHOro nHxeHepa YepHoObuibckolr ADC 1o Hayke U siepHOU 6e30-
MaCcHOCTH, HO B MOMCHT aBapuMd HaXOAWJICA B KOMAaHIAHWPOBKCE. B neit
coziepkaTcs MHOTOYHCIICHHBIE TIOAPOOHOCTH, B TOM YHCIIE O XOJE CY-
JeOHOTO Tpoliecca 1Mo ey 00 aBapuu.

Crporast uHdopmalus 00 aBapuUHM COJCPKHUTCS BO MHOMXKCSCTBE
OoQUIHATIBHBIX OTYETOB COBETCKUX, POCCUICKUX, YKPAMHCKUX U MEXIY-
HapoIHEIX Komuccuit [36,40-42]. Bce oHM OCHOBaHBI HA aHAU3E ITOKA-
3aHWH MHOTOYHCJICHHBIX (HECKOJIBKO THICSY) AAaTYMKOB BHYTPUPEAKTOP=
HOI'0 U TEXHOJIOTMYCCKOT'0 KOHTPOJIA. DTN moKa3zaHusl ObLIHA 3aperucT-
PpUpOBaHbI NTOKA3bIBAIOMIUMH U CAMOIINITY HIUMHA HpI/I60paMI/I 6J'IOT-IHOI‘O
murta ynpasnenus (BILY), a Taxxe 3ammcaHsl Ha MarHUTHOM JIEHTE
ClielMaJIbHOM MporpamMmoil nuarnoctuueckoil perncrpanuu JPED kom-
mwiekca CKAJIA. BodbIIMHCTBO 3THX JaHHBIX OBUIH, pacCeKpedeHBbI
ToJIBKO B 1990 roxy.

B 10 Xe BpeMs 0 CHX IOp OTCYTCTBYET NOCTYIl K HEKOTOPBIM
MaTepuajgaM, B TOM YHCJIE TOKa3aHUSIM. IPUOOPOB, BCIEJCTBHE YETO
IO TIOBOJ/TY HEKOTOPBIX COOBITHH, 0COOGHHO B MOCIICTHHE MUHYTHI TIepe]
aBapueil, MOXKHO CTPOHTS JIUIIb TPEAIIOIOKCHUSI.

25 anpenst 1986 roga coOBITHSL pA3BUBAIIHICH CIIETYIOITMM 00Pa30M.

00 4 00 Mmun — Ha gexypctBo Kk BIIY-4 (puc. 40) mpuctynuia
CMEHa BO TJaBe ¢ HadaJdbHuKOoM cMeHbI 6J10ka (HCBH) A.D. AKUMOBBIM.

01 4w 00 MmuH — corjiacHO rpaduKy OCTaHOBKH peakTopa, pado-
TAIOIIETr0 Ha TEIUIOBOW MomHocTH okojo 3000 MBm, mepcoHan mpu-
CTYNHJI K €e CHIDKCHHIO. B.X0/le 3TOr0 Ha4ajJoch  OTpaBJICHHE PEaKTo-
pa MPOAYKTOM JICJICHHSI TOTIHBA — KCEHOHOM.

07 u 10 mun — pacyer o mporpamme «IIpusmay nan 3HaYCHHE
O3P B 13,2 crepxueit perynmupoBanus. CornacHo PeriaMeHTy, peakTop
OBLTO HEOOXOAMMO 3aTTyIINTh.

Corracao BociomuHaausiM A.C. JlatmoBa [38], ObU10 M3BECTHO,
9T0 M3-3a ¢00s B pabote OBM He yuna peakTHBHOCTh, KOMIIEHCHPYeE-
MYI0.12 CTepKHSMH aBTOMATHYECKOTO PEryJIMPOBaHMUsS, PACIOIOKEH-
HBIMU B ITPOMEKYTOYHBIX IMOJIOKECHHUAX I10 BBICOTE aKTUBHOM 30HEI. He-
mocratorie 1,8 cTep)KHS OHM TEpeKphIBaIM, MOITOMY pabora Obuia
MPOJIOJKEHA.

Bomnpoc o Tom, 0110 1 perierne mpoIoihKaTh paboTy HapyIIeHH-
€M, OCTACTCA CIIOPHBIM. EcTb XOCBEHHEBIE JaHHBIC, CBUACTCIILCTBYIOUINE O
JOITYCTUMOCTH ITPOJOJDKCHU A pa6OTBI: TaK, IBa ITYHKTa PermamenTa pas-
perramu paboTy 6e3 mporpamMmel «IIpu3may Ha cpok 10 8 gacoB.
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Puc. 40. LUunT ynpasneHua 610Kom ¢ peaktopom PEMK

Hanee peakTop cTajd BBIXOZMTH ‘M3 KCEHOHOBOTO OTPAaBIICHHS,
1 K 23 gacaMm 25 amperns 3amac peakTUBHOCTH COCTaBJIAN 26 CTEp)KHEH,
TO €CTh OBUI B HOpME.

08 4 00 mun — Ha nexxypctBo 3actynuina cMena HCB U. U. Ka-
3aYKOBa.

13 4 05 MuH — 1Ipu TEIIOBOM MOIIHOCTH peaktopa 1600 MBm
B COOTBeTCTBHM C lIporpaMMoii OTKIFOYEH OT CeTH TypOOreHeparop
Ne 7, sanexTponuTanne cOOCTBEHHBIX HYKJ OCYIIECTBIUIOCH ¢ TypOore-
Heparopa Ne 8.

14 4y .00 MuH-~— TakXe B COOTBETCTBHH C NPOTPAMMOH 3aKpPBITHI
33JIBUKKHU CHCTEMBbI aBAPUIHOTO OXJIAXKIICHUS, YTO OJOKHUPOBAIO ObICT-
poxeiictBytontyto yactk CAOP, obecnieunBaroiyto OXJaxICHUE peak-
TOpa MpH MaKCUMaJIbHOW MPOEKTHOH aBapuu. DTO MpeayCcMaTpHBaloCh
IporpaMMoii Bo n30ekaHUe MOMaJaHus XOJIOJHOH BOABI CUCTEMBI aBa-
PUIHOTO OXJIAXKICHHUS PEaKTOpa B OOIIUI KOHTYP OXJIQXKICHUSI.

CornacHo PernameHTty, cucremMa aBapHifHOTO OXJIaXKACHUS peak-
TOpa J0JKHA ObUIa HAXOIUTHCS B COCTOSIHUU TOTOBHOCTH. B TO ke Bpe-
M OTHEJBHBIN JOKYMEHT — «PerilaMeHT NepexitoueHust KIIo4ed U Ha-
KJIaJIOK TEXHOJIOTHUECKHUX 3aIIUT U OJIOKHMPOBOK» TJIACHJI, YTO C paspe-
LICHUS TJIABHOTO MHXKEHEpa CTAHIMU pa3pelraeTcsi BHIBOAUTH aBTOMa-
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Tuky 3amycka CAOP, 4To paBHOCWJIBHO OTKJIIOUEHHUIO ObICTpojeiicT-
Bytomien wactu CAOP.

B stoT MomeHT nucneruep KueBsnepro morpeboBai BEIBECTH pe-
aKTOp Ha HOMHHAIBHYIO MOLIHOCTH W3-3a JAe(UIMTa YHEPTUH, BO3HUK-
mero B pesyibrare mojsoMku Ha Tpumnonsckoit I'POC. Ero skcmmyara-
IIUs BCe JanbHeiIIee Bpems Mpojopkainach ¢ orkmoueHHoH CAOP.
OpHako cieayeT OTMETUTh, YTO TOCJe OTKIIIOYEHHs BIUIOTH IO CaMO#
aBapuy He OBUIO 3aperuCTPHUPOBAHO HU OJHOTO CHTHANa Ha cpadaThiBa-
HUE 3TON CUCTEMBI.

16 4 00 muH — Ha nexyperBo 3actyrmwia cmena HCB 0. 40. Tpery6a.

234 10 MUH — TIOJIyYEHO pa3pelieHHe Ha OCTAHOBKY. peakKTopa.
Ero temmoBas momrHOCTh ObIIa cHIKEHA 10 750 MBmy Kak mpemycmat-
puBanock nporpammoit, O3P cocTarisut 26 cTep KHEH PEryIupOBaHHUS.

2.6. 26 anpens 1986 roaa

00 4 00 MuH — BHOBB 3acTylwiia cMeHa AJleKCaHapa AKUMOBA.
BMmecTe ¢ HUM Ha cMeHY 3aCTYIWIN CTapiIni HHXKEHEp YIpaBJIeHUs pe-
akropom (CHUYP) Jleonnn TonTyHOB, cTapIuuii HHXEHEP YIpaBICHUS
6moxom boprc CTomsipuyk, cTapmuii HHXKEHEp YIpaBieHUs TypOMHOMH
(CHUVYT) Urops Keprenbaym.

Kpome Toro, B momemeHdr mmTa yrpasicHus 6moxom bIIY-4
HAXOJUITUCh ONEPaTOpbl M3 MPEHbIAYIIeH CMEHBl — Ha4aJbHUK CMEHBI
omoka KOpwuit Tperyd u CUYT Cepreii ['azun, ctaxxepsr CUYP u3 npy-
rux cmeH — Bukrop IlpockypsikoB u Anekcanap Kynpssues, 3amectu-
TeNb HavaJbHUKA TypOUHHOTO 1nexa Pasum JlaBneTbaeB, HAYAIBHUK J1a-
O6opatopun YepHOOBWILCKOTO IYCKOHANAA0YHOTO mpeanpusatus Ilerp
ITanamapuyk, a Takxke mpenacraButens JloHrexsnepro I'ennaanit Mer-
JIEHKO (/1Ba €10 TIOMOIIIHMKA HAXOAUJINCh B COCETHIX TOMEIICHHSAX ).

AxumoB Agexcanap ®enopoBuy. [lomyunn cMepTeNbHYIO 103y pa-
JUAIUH TIPU MONBITKE BOCCTAHOBUTH MOCTYIUIEHHE NMUTATENBHOM BOJBI B pe-
akrop: IloemeprHo (B 2008 romy) HarpakaeH OpAEHOM «3a MY>KECTBO»
TpeThei CIETICHU.

TontyHos Jleonnn ®@enoposuy. B 1983 rony 3akonunn MU®DU. Ilo-
JYYII CMEPTEIbHYIO 103y pajualvy IpU IOMBITKE BOCCTAHOBUTH MOCTYIICHUE
MUTATEIbHON BOJBI B peakTop. [locMepTHO HarpaxieH OpAECHOM «3a MY»KecT-
BO» TPETbEH CTENEHHU.

IIpockypsikos Bukrop BacumiabeBuu. Ilomyunn cmepTenbHyo 103y
panuaiyy, BBINOIHAS PACIOPSKEHNUE OITyCTUTh YIPABIAIOIUE CTEPKHUA BPYyd-
HYIO U3 IEHTpaJIbHOro 3a1a. [JocMepTHO HarpaxJaeH OpACHOM «3a MYy’KEeCTBO»
TpETbell CTENEHH.

KynpsiBue Anexkcanap I'ennanueBnd. Ilomyuun cMepTenbHYO 03y
panuaIiyy, BBIIOIHSS paclopsKeHHUE OITyCTUTh YIPABISIONNE CTEPKHU Bpyd-
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HYIO M3 LIEHTpaJIbHOrO 3ana. IlocMepTHO HarpakaeH OpAEHOM «3a MY>KECTBO»
TPEThEN CTEIICHHU.

CormacHo mporpamMme HCIBITaHUH, Jajee ObUI0O HEOOXOIUMO
BKIIIOUUTH B paboTy nBa nononxutenbHelx ['TIH u npuctynuts k nepe-
XOJly B PeKUM BBIOETa TYPOUHBIL.

00 u 05 MuH — POU30ILIO COOBITHE, KOTOPOE CEPhE3HO HAPYIITH-
JIO XOJA HCHBITAaHUHA. MOIIHOCTh peakTopa IpoAoJiKajda CHHKAThCS.
[Tpr4nHEL, IO KOTOPBIM 3TO MIPOUCXOIMIIO, 10 CUX MOP HE YCTaHOBICHBI,
B TOM YHCJE — M3-32 3aKPBITOrO JIOCTYIA K OTICJIBHBIM JIOKYMCHTAaM,
OMHKCHIBAIOIINM pabOTy peakTopa B Ty HOUb.

Ilo omHOI M3 BepcHid, CHIrpano poJib TO, YTO HapajUIeAbHO TPO-
rpaMMe UCHBITaHUH BblOera TypOoreHeparopa IJIaHUPOBAIOCH H3Mepe-
HUe BUOpauuii TypOMHBI Ha XosocToM Xoxy. st moanepxanus TypOo-
reHepaTopa Ha XOJOCTOM XOAY JOCTHTHYTast K TOMY MOMEHTY U Ipemdy-
CMOTpPEHHas Mporpammoii BeiOera MouHocTh B 720 MBm Oblna ciaum-
KoM Benmka. [loaTomMy ee M cTaiu CHWXXKaTh JalblIe, 10 YPOBHS COOCT-
BEHHBIX HYXZ. [loka3zaHMs HEKOTOpPBIX CBHAETENCH TOBOPST, YTO 3TO
Ob110 cenano no pacnopsokennio A.C. JIamioBa.

JST70B e ¥ B NMOKa3aHUSIX HA CYHe, U B KHUIE BOCIIOMUHAHUN
[38] yTBEepKIaeT, YTO TaKOM KOMaHbI'HE OTHABAJ, a cpa3y MOCie MpHe-
Ma cMmeHbl ymen ¢ BIIIY-4 nns ocmotpa Jpyrux MOMEIIEHUH peakTopa
U BEpHyJIcA Ha T ynpasneHus B 00 gyacoB 35 MUHYT.

[To mpyroii Bepcuu, HoyHast cMeHa A.D. AKMMOBa NpUHsIA peak-
TOp Ha XOHAy, BO BpeMs .OBICTPOTO CHM)KEHHSI MOIIHOCTH C YPOBHS
1 600 MBm, npu HadWM4MU KCEHOHOBOro oTpasieHus. [Ipumenmmuii Ha
CMEHY CTapIIMii MHXeHep ympasieHHus peaktopoM JI. @. TonTyHOB He
ycrea BOWTH B CIOXKHYIO TEKYIIYI0 OOCTaHOBKY M NPOCTO HE CyMell
CTaOMIIN3UPOBATE MOIIHOCTE Ha TPEOyeMOM ypOBHE.

00 4 28 MuH — TaK WK HHAYE, MOIIHOCTh PEAKTOpa CHU3UIIACH JI0
ypoBHs 0K0J0 500°MBm, korna no PernameHTy NBHXKEHHE CTEpKHEH
YIpPaBIEHUSL Hal0 MEPEBOANTD C PEXHUMA JIOKAIBHOTO aBTOMATHYECKOTO
perymupoBanus (JIAP) Ha aBTOMarnueckoe peryJiMpoBaHHE MOILIHOCTH
(AP). B.iokanpHOM (OOBIYHOM pEKHUME) TPYIIIBI CTEPKHEH MOXKHO Tie-
peMeriaTs He3aBUCUMO JPYT OT Apyra — Tak 3¢ ¢eKTUBHEe, a IPH HU3-
KOH MOITHOCTH BCE CTEPKHM JJOJDKHBI IBUTAThCSA OJTHOBPEMEHHO.

Jleonun TonTyHOB NPOU3BOAUT MEPEKIIOUYEHUE, HO MPH 3TOM
BO3HHKaeT AucOananc B cucteme peryiauposanus. CUYP ve moxer Obl-
CTPO CHPABUTBHCS C HUM, U MOIIHOCTb pPEaKTOpa HEOKHJAaHHO MajaeT
10 30 MBm mennosvix. Ilpu TakoM OBICTPOM CHIDKEHMH MOLIHOCTU
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NPOMCXOAHUT CTPEMHUTEIFHOE KCCHOHOBOE OTPABJICHUE PEaKTopa, U OH
MOMNaJaeT B HOJHYIO SIMY.

BoNbIIMHCTBO CIIEUAIUCTOB cuuTaeTr, uro Mojonoii CUYP Jleo-
HuA TonTyHOB coBepIIni Kakyio-To omuoOKy. [lo Bocnomunanusim Jlgt1-
JI0Ba, IPUYMHON MTOCITYKHJIa HEUCIIPABHOCTH peryisTopa AP.

[NepcoHan IpUHSIT peleHre 0 BOCCTAHOBICHUH MOIIHOCTH Peak-
TOpa W, W3BJIEKas TOTJIONIAIONINE CTEP)KHU M3 aKTUBHOW 30HBI, YEpe3
HECKOJIBKO MUHYT JIOOHJICS €€ pOCTa, a B AIbHEHIIIeM — CTaOWIIH3aIuu
Ha ypoBHe 160200 MBm (temnoBbix). Ilpu aToM 60MBIIMHCTBO CTEPXK-
Heit CY3 oKa3aJioCh B CBOMX BEPXHHX IMOJIOKCHHUSIX. KakoB ocraics
O3P u ObUT M OH HUKE PETIIAMEHTHOTO, TOYHO HE M3BECTHO. [lormoka-
3aamsiM ymuparomiero JI. TontynoBa, O3P cocrtaBmsur 18, mo mucemy
A. IstioBa I'. MenseneBy — 12 [10], HO B CBOCH KHUTE OH YKa3bIBacT
yxe 24 crepxus; cornacHo aokinaxy CCCP 1986 roma B MAT'ATD [40]
B aKTHBHOM 30HE OCTaBAIOCh 6—8 CTepIKHEH.

Hexoroprsle cBUaETENN TOKA3BIBAIM, YTO PACIIOPSIKEHUE TIOJHU-
MaTh MOITHOCTH peakTopa mcxommio oT A. C. JlgrmoBa. ITiIOB ke
B CBOEH KHHTe MUIIET: «A coenacuncs ¢ npedaogceruem Cawu Axumosa
noousame mowgHocms 0o 200 MBm nocie nposara no ouenv npocmot
npuuune: 0o 700 MBm, coenacno Peernamenmy, Ha00 NOOHUMAMbCA He
MeHee nonyyaca, a 'y Hac u pabomsl HA NONYACA, MOWHOCHb MAKAs He
HYJICHA HU Ol 3amepa subpayuu mypounsvlt, HU 015 dIKCHePUMEHMA NO
Ilpoepamme evibeca TI' — no-nocaedneti peakmop 80oOwe 2aYUUIC».
OaHako, BO3MOKHO, BCe ObLJIO HHAYE, 0 YeM OyaeT cka3zaHo B 2.16.

00 4 34 mun — 01 y 05:MUH — HEYCTOWYHNBOCTH B pabOTE peaKTo-
pa. OHa nposIBIIsIaAChE B MHOTOKPATHBIX aBAPUIHBIX CHTHANIAX CHUKECHUS
ypoBHs BOJbI B Oapadan-cenapaTopax (bC) HHXe MOpPOroBoro 3Ha4eHUs
—600 mm; cpabaThIBaHUSX YCTAaHOBKH, OTBOJSIICH map OT TypOWHBI
B KOHJICHCATOP, M3MCHEHHSX PacXo/ia MUTATEIILHON BOJIBI.

CTpeMsch. < COXpaHUTh PEAaKTOp Ha MOIIHOCTH, TIePCOHAl
B 0 u 36 MuH mepeBen ycmasky (OPOr) cpabaThiBaHHMs aBapUHHOW 3a-
el o masnennio B BC ¢ 55 na 50 kec/cy’. «PernaMeHtT mepeximode-
HUH KJIF0YeH M HAKJIQJOK TEXHOJOTHYECKUX 3aIllUT U OJOKHPOBOK» JIO-
IIyCKaJI TAKOE JICHCTBHE.

Pexwum cpabaTeiBaHUs aBapUHHOM 3aLTUTHI 10 YPOBHIO BoAbI B bC
—600 mm, HanpoTUB, He OBLT NepeBeicH ¢ cocTosiHUS A3-1 B COCTOSTHUE
A3-5 (aBapuitHas 3ammuTa MaKCUMaNbHON 3(PQPEeKTUBHOCTH, KOTOpas
MPUBOJUAT K OIMYCKAHWIO BCEX IOTJIOMIAIOIINX CTEepXKHEH). DTO OBLIO
HapyleHueM «PerimamenTa NepeKiIFOUeHHs KIIF0UYEH U HAKJIAJO0K TEXHO-
JOTHYECKHUX 3alIUT M OJIOKUPOBOKY», MPEAMUCHIBABIIETO TAKOW MEPEBO/T
MIPH CHIDKEHUH MOITHOCTH J10 ypoBHS HIKE 60% OT HOMUHAIBHOM.
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HyxHO oTMmeruTh, uTo pexkuM Obln mepeBeneH u3 A3-1 B A3-5
25 anpenst B 07:20, HO Korza cHOBa OBLT M3MEHEH — HEM3BEeCTHO. B TO
e Bpems 3ammura no ypoBHIO —1 /00 mm ocTaBajach BKJIIOUEHHOH.
Kpome Toro, Hem3BeCTHBI TPeOOBAHHS SKCILTYyaTAIIHOHHBIX JIOKYMEHTOB,
OIMCBHIBABIINX MOPSIOK NEPEBOJIA PEKUMA, & CIIUCOK aBAPHUHBIX 3aIUT
B Pernamente 3amuty A3-5 o yposHio B —600 mm He comepikall.

Bcenomunaer Jstnos: «Taxum obpazom, agapuiinvie 3auumol pe-
akmopa 6wl 8 NOIHOM 0bveme Ol MAKO20 Pelcuma, Kpome 3auuimnol
no yposuio 6 bapaban-cenapamopax — ona oviia -1 100 mm émecmo
—600 mm».

00 4 41 MmuH — 3a0JOKMPOBAH CUTHAJ aBApUIHON 3aIiuThl A3-5
1o ocraHoBy JByX TypOuH. CornacHo Permamenty, 3Ta’3ammurta BbIBO-
IUTCS Tipy Harpy3ke mourHocTd MeHee 100 MBm (371eKTpHUIECcKiX), 94TO
1 IMEJIO MECTO.

Cormacuo JlstnoBy [38]: «B mom pas A. Akumos meHs ne cnpa-
wuean, a ecau Ovl u cnpocun, mo s 6wl pazpewsun. Imo HYIN’CHO OblLIO
coenams. Tlocne nposara mownocmu peaxmopa ¢ 00 uacos 28 munym
HAuauo CHUMCamscs 0asileHue 8 nepeom KoHmype. /na npedomsepauje-
HUst 21YO0KOU NPOCAOKU OAGNeHUS, B03MOICHO, NOHA00OUIOCL Obl 3a-
Kpblmb nap Ha mypoury, Ho moaoa Oul cpabomana agapuiinas 3auuma
peakmopay.

00 4 42 mun — typboreneparop TI-8 OTKJIOUEH OT CETH M MPO-
BEJICHO UCTIBITAHHUE 10 3aMepy-BUOPALMN TYPOUHBI HA XOJIOCTOM XOJIY.

01 4 05 MmuH — TerioBas MonHOCTh coctaniser 200 MBm, pabota
peakTopa craOwIM3upoBaHa. BroTKIOHEHHE OT MPOrpaMMBbl HCIBITAHHMIA
OBUIO PEIICHO MPOBOAWTH HCIBITAHUS HAa JaHHOM YPOBHE MOIIHOCTH.
PeriameHT npu 3TOM HE HapylIaics: YKa3aHHBIA YPOBEHb MOIIHOCTH SIB-
JSICS pa3pelieHHBIM B BpEMsI pa0OThI HAa HEM HE OTPaHUYHBAIIOCH.

01y 07 Mmun = B coorBeTcTBUU ¢ [IporpamMMoil BKIIIOYEHBI pe-
3epBHBIE cefbMOil.i BocbMoil ['TIH. DTo 6bU10 MpeaycMOTpeHo I TO-
ro, 4TOOBI NpH 3aBEpUICHUH HCIBITAHUNA TOCIE OCTAHOBKU YETBIPEX
«BBIOGTalONINX» HACOCOB PEAKTOP OXJIAXKIAJICS APYrod YeTBEpKOH, 3a-
MIATaHHOH OT PEe3epBHOU CETH.

B 3TOT MOMEHT UMeNN MeCcTO TPEBBIIICHUS] PACXO/IOB OTICITBHBIX
I'IIH, uro Hapymano PerinameHT, OrpaHWYMBAIOIUN IPOU3BOJUTEIb-
HOCTh Kaxoro I'I[H Bemmannoit 6500—7000 1*/u.

014 16 MuH — 3aKOHYHJIHCH DPabOTHl 1O 3amepy BHOpanui,
u TypOoreHepaTop Ne 8 CHOBa BKJIIOUEH B CETh JUISI BBITOJHEHHS TPO-
rpaMMbl BeiOera. [IpoBepeHO TPOXOXKAECHHE CHIHAJIOB C HEMITATHOM
kHOomKu MITA.
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01 9y 18 MUH — HAYILHUK CMEHBI AKUMOB  JOJIOKWJI O TOTOBHO-
CTH K IPOBEJICHHUIO TIOCICIHET0 dKCIIepUMeHTa. BOT kak omuchiBaeT 3a-
KITFOUNTEIHHYIO TOATOTOBKY K uctbiTanmsiM A.C. JlatmoB [38]:

«Cobpan y4acmHuxos Ons UHCMPYKMANCA. KMo 3d 4em CMOm-
pum, u no Oelcmseusm 8 ciyyae HenoaadoK, Kpome onepamopa peaxmo-
pa — emy Oomayuamscsa npu MaxKom pexcume He ciedyem...

Peoicum bnoxa: mownocmo peaxmopa — 200 MBm, om TI" Ne 8 3a=
nUMansl nNumamenvHvle Hacocvl u yemvipe us ocomu I'I[H. Bce ocmans-
Hble MEeXaHu3mMbvl no IeKmpuiecmasy 3anumanvl om pesepsd. Bce napa-
mempol 6 Hopme. Cucmema KOHMPONa 0O0bEKMUBHO 3APESUCPUPOBANA
omcymcmeue npedynpeoumenbHblx CUSHANI08 HO PEAKMOPY U CUCTIEMAM.

Jlna  pesucmpayuu HEKOMOPbIX IIEKMPUUECKUX NaApamempos
6 nomewjenuu ene BIIY Ovin ycmanosnen wenvgoswiti ocyunnozpad,
BKIIOYALCA OH NO KoManOe 6 meneghon — « Ocyunnoepag-nycky. Ha uncm-
PpyKmasice ObLI0 YCMAHOBIEHO, YO NO IMOLU KOMAHOE OOHOBPEMEHHO:

— 3aKpeleaemcs nap Ha mypouHy;

— Haowcumaemcs kHonka MIIA — HewmamHas KHONKA 015 KO-
yenus1 6a0Ka vlbeca 6 cucmeme 8030YAHCOeHUsl 2eHepamopd;

— Hadwcumaemcs kHonka A3-5 0na enyweHus peakmopa.

Komanoy Tonmynosy oaem Axumosy.

3aberass HEMHOTO  BHEpEel, . OTMETHM, YTO  CTOIOPHO-
perynupyomne Kianassl TypOMHBI ObUTH 3aKpBITHL Yepe3 1,3 ¢ mocne
BKJIFOUCHHSI ocIuniorpada, kHonka' MITA maxara eme uepe3 6—7 c,
a kHomka A3-5 — Tompko uepe3 36 ¢, yxe B KOHIe ucbITanui. [loBmms-
JIO JIM 3TO Ha JanpHelnee, OyaeT 00CyKISHO MO3Ke.

01 u 22 mun — xoMmiiekcom CKAJIA 3anucaHbl mapamMeTpsl 0J10-
Ka Ha MAarHUTHYIO JICHTY.

ITo manHbIM Kyp4yaToBCKOTO MHCTUTYTA, MOJYyYEHHBIM IIOCIIE aBa-
pun, O3P B 3TOT MOMEHT cOCTaBIsT 6—8 CTEp)KHEW, M 3TO OOBACHSIIOCH
TeM, YTO HOCIE BKIOUeHUs Bcex BochMu ['TIH yBennuumcs pacxoy nura-
TENBbHOW | BOABL. B pe3yibraTe ObUla BBEJCHA OTPHUIIATE/IbHAS PEAKTHB-
HOCTh, KOTOPYIO MPHIILIOCH KOMIICHCHPOBATh BBIIBHKCHUEM YIIPABIISIO-
X crepkueit. OgHaKo, KaKk y>Ke 0TMEYasoch, cpencTB uaaukarun O3P
Ha THTe yrpasieHus He O0buto, O3P y3HABAICS C MOMOIIBIO ITUGPOBOTO
BbI3BIBHOI'O YCTpoWcTBa WK u3 gocrabisgeMbix B BIY pacneuarok. Ilo
pacderam JpyTux criernuaimcToB, B yactooctr H.B. Kapnana, O3P B atoT
MOMEHT COCTaBIISLI 15 cTepHEel, To eCTb ObUT IOy CTUMBIM.

01 4y 23 mun 04 ¢ — HaYaNKMCh MCIBITAHUA. 3aKPBITHI CTOIIOPHO-
PEryJHUPYIONIME KilamaHbl BOCBMOM TypOWHBI, Hadajcs ee BoiOer. Bce
MOCJIEAYIOIINE COOBITHS MPOTEKAIOT B CUUTAHHBIC CEKYHIBI.
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01 u 23 mun 10 ¢ — Haxara kHonika MITA. TIpoucxomuT 3amyck
PE3EPBHBIX H3ETIb-TeHePaTOPOB. DKCIEPUMEHT MO BBIOETY TYypOWHBI
3aBEepIICH.

01 u 23 mun 40 ¢ — Ha)KaTUEe KHOMKH TAylIeHHUsS peakTtopa A3-5.
Bce ctepxuu CY3 Hayaiu BXOAWTHh B aKTHBHYIO 30HY C IIENBIO 3ariIy-
IIUTH PEaKTOP, OJHAKO MOITHOCTh peakTopa coctaBmia yxe 530 MBm.

HatnoB [38]: «llouemy Axumos 3adepicancs ¢ KOMAHOOU HA Y-
uieHue peakmopa, meneps He 8blACHUWDL. B nepsvie Ouu nocie asapuu
Mbl euje obwanucy, noka He pazbpocanru nO OMOeNbHbIM NAAAMAaM,
U MOJICHO OBLIO CNPOCUMb, HO 1 M020d, a mem bojiee celyac, He npuoa-
841 SMOMY HUKAKO20 3HAYeHUs — 83pbl8 Obl npousowen Ha 36 cexkyHo
paree, MOJLKO U PAZHUYBIY.

01 u 23 mun 43 ¢ — aBapuliHbIC CUTHAJIBI 110 HPEBBIIICHUIO MOIII-
HOCTH Y TI0 CKOPOCTH TIOBBILIICHUS] MOIITHOCTH.

01 u 23 mun 47 ¢ — pe3koe yBeJMYCHHUE JABJICHUS B OapabaHax-
ceraparopax; CHIHaJbl O HEUCIIPABHOCTH U3MEPHUTEIBHOM PEryJsiTOPOB
MOIITHOCTH.

01423 Mun 49 ¢ — curHayl aBapUUHOM '3aIUThl «NOBBIULCHUE
dasneHusi 8 peaKmopHoM NPOCMPAHCMEe), 03HAYAIOIINI pa3phiB TOII-
JUBHBIX KaHAJIOB; CUTHAN «Hem Hanpsaxcewus 48 By (nurtanme Myt
cepBonprBoioB CY3 — creprkHel ympaBieHus u 3amuThl). Crapmuit
WH)KEHEP BBITSHYJ KJIFOYH MUTaHHUS My(T CEpBOIPHBOIOB sl X obec-
TOYMBAHUS, YTOOBI CTEP)KHU OMYCTHIKCH B aKTUBHYIO 30HY ITOJ COOCT-
BEHHBIM BECOM.

01 u 24 mun 00 ¢ < corlacHO 3alMCcH B JKypHaJle CTapIIero HH-
xkeHepa: «CunvHole ydapul, emepoichu CY3 ocmanosuiucy, ve 0010 00
HUMICHUX KOHYe8uKos. Bolgeden knou numarnusa mygdm».

IIpoucxogut aBapHiHBIA pa3rOH pEaKkTOpa, 3aBEPLIMBIIMICS
JBYMsI, TI0 TTOKa3aHUSAM OOJBITMHCTBA OYEBU/IIIEB, B3PbIBAMHU.

[IpuBeneM cioBa HaYaIbHHKA CMEHBI YETBEPTOrO IHEProdIoKa
A. AkuMOBa, KOTOpBIE OH TIOBTOPSUT O caMoOi cMepTH: «Huuezo e
notimys Mol 8ce denanu npaguibHo...».

2.7. ABapus u nepBble Yachl NMocje Hee

IIponecc aBapuiiHOTrO pasroHa, MPUBEILIETO K B3pbIBAM U paspy-
HICHUIO PEaKTOpa, H3Y4YeH HEJOCTATOYHO. BONBIIMHCTBO CIIEIUATICTOB
HNPUACPKUBACTCS CIEAYIOEN KAPTUHBI.

[To HaXkaTHIO KHOIIKM TJIYIICHHS PeakTopa B Pe3yJIbTare MmapoBO-
'O U KOHIIEBOT'O 3(1)(1)CKTOB B HEM IOABWJIACH 3HAYUTCIIbHAs ITI0JIOXKH-
TeJIbHAsT peakTUBHOCTE. [lormomatomas gacts crepkaeit CY3 k aTromy
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MOMEHTY BOIIUIa B aKTUBHYIO 30HY Bcero Ha 1,5-2 mMeTpa U He MpersiT-
CTBOBaJIa €€ POCTY B HI)KHEM 4acTH aKTMBHOM 30HBI. B pe3ynbTaTe mnpo-
M30ILIET Pa3TOH peakTopa Ha MTHOBEHHBIX HEHTPOHAaX CO CTPEMHUTENb-
HBIM POCTOM TeIUIoBbIIeneHus. [lo pacyeraM SKCHEpPTOB, MEPBbIA IHK
B 100 pa3 mpeB3oiiel HOMHHAIBHYIO MOIIHOCTh PEAKTOpa 3a IEPBBIC
4 CexyHIBI.

Kax cnencrBue, Bo MHOkecTBe TBOJI0B TOMIINBO pa3orpenock 1o
TEeMIepaTyp, NPEBBINAIONMX TEeMIEpaTypy IUIaBIeHUS OO0OJOYEK.
B pesynprate paspymmimch kak TBOJIbI, Tak ¥ CTEHKH TeXHOJIOTHYE-
CKMX KaHaJIOB, a Map MOJy4YWJI BBIXOJ B peaKTOpHOE IpocTpaHcTBo. Ha-
MOMHHM, YTO OHO OTPAaHMYEHO HUJIMHAPHYECKUM KOXKYXOM. PEaKTopa,
BEPXHUM W HUKHUM OJIOKaMU OMOJIOTHYECKON 3aIUTHI, B KOTOPHIX Ke-
CTKO, Ha CBapKe, 3aKPeTICHbI KaHabI.

Hecwmortpst Ha cpabaTeiBaHMe TJIaBHBIX MPEAOXPAHUTENBHBIX Kila-
MaHOB PEaKTOpa, BEIyIHNX K OacceiHaM-TOoKaiu3aTopaM, BEIOpOC mapa
NpPUBEJ K MOITHOMY B3pBIBY, OTOpPBaBIIEMY BEpXHHH OJOK OHOJIOTHYE-
ckoil 3ammthl. (Kak mo3gHee moKas3amu pacyeTsl, A Takoro OTpPHIBA
OBLIO JTOCTAaTOYHO paspymieHne Bcero Heckombkux TK). B cBoro ode-
peab, 3TO MPHUBEIO K aBTOMAaTHYECKOMY. Pa3pyLICHUI0 BCEX OCTaJIbHBIX
TEXHOJIOTHYECKUX KaHAJIOB M BBIXOJY BCEFO TMapa O] JAaBICHHEM IpH-
MepHo 70 amm B OKpyKaroliee IpoCTPAHCTRO.

Bropoii B3peB (puc. 41). o ogHON U3 Bepcuid [37] mpownzorien
BCJIE/ICTBHE HAKOIUICHWS 3HAYHUTENHHOTO KOJIMYECTBA TPEMYYEro rasa.
Jeno B ToM, 9TO MUPKOHUHN, U3 KOTOPOTO caenanbl o0omouku TBIJIoB u
YaCTH TEXHOJOTMYECKUX KaHAJIOB, IIPH BHICOKMX TeMIIepaTypax BCTyma-
€T BO B3aMMOJEHCTBUE C BOJSHBIM MApOM, pasjiaras ero Ha BOJOPOJI U
kuciopon (cMm. 1.7). Takas
peakius Ha4YWHACTCS MpPH
900°C, a OypHO MpPOHUCXO-
mut yxe npu 1100 °C. Pac-
YeThl MOKa3bIBAIOT, YTO 3a
cyer MapOLIMPKOHHUEBOM
peakmum B Te4YeHHWE 3 ¢
MorJio 00pa3oBaThCsA IO
5000 1 BomopoIa.

Ilo ppyroii Bepcumn
[31] momHOE 00€3BOKHBA-
HHME aKTUBHOM 30HBI BHECJO
Puc.41. Bo3MOKHO, TaK BbIrnaaen TIOJIOKUTCIIBHYIO  PCaKTHB-

BTOpPO B3PbIB HOCTh, BO MHOTO pa3 00Jib-
LIYIO JTOJTM 3ama3bIBaoNINX
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HeiTpoHOB f. K HOBOMY B3pBIBY TpHUBEIN HalbHEUIINN Pa3roH LEMHOMH
peaKIui Ha MTHOBEHHBIX HEHTPOHAX.

Bcnomunaer HaganbHUK npensyaymieii cmeHs! FO. FO. Tpery6 [43]:

«bBLY opooican. Ho ne xax npu 3emnempscenuu. Pazoasancs po-
Kom, yacmoma Kojnebanutl naoana. A mownocms ux pocia. 3amem npo-
3eyuan yoap. A, uz-3a moeo umo 6vi1 budICe K MypoOUHe, NOCYUmMa, 4mo
evliemena nonamra (...) Yoap smom 6wvin me ouenn. Ilo cpasnenuio
¢ mem, umo 6wi10 nomom. Xoms cunvhwiil yoap. Compsicno BLIY (..)

U xocoa CUYT xpuknyn, s 3amemui, Ymo 3apabomana CUcHa -
3ayus 21A8HbIX NPeOOXPAHUMENbHBIX K1ananos. Menvkuyno e yme: «Bo-
cemMb KIanamos (...) omxkpoimoe cocmosnue!» A omckouun, u 8 omo epe-
Msl nociedosan emopoiu yoap. Bom smo 6vi1 ouenv cunsHulll yoap. Ilo-
CLINANACL WMYKAMYPKa, 6ce 30anue 3axoouno, (...) ceem nomyx, nomom
B80CCMAHOBULOCH ABAPULHOE NUMAHUEY.

CupnetenscTByeT oxpaHHUK JI. ByTpuMenko, KOTOpBI HaXO0aniI-
Csl Ha PacCTOSTHUM CTa METPOB OT 4-ro GioKa:

«Bo emopom uacy nouu ycaviuan nepsuiii 83puis. On 6w docma-
MOYHO CUTbHBIU, HO 2NYXOU, KaK OYOmo SpOXHYA mpameai. 3emas opoe-
HYIA NOO HO2AMU, KAK Npu 3emiempsicenuu. A nogepuyncs k 4-my 610Ky,
U mym Ha MOUX 2na3ax npouszowen euje Oonee MowHwlll 63pule. Pazo-
PBAHHAA KPbIULA, KAK JHCUBASA, NPUNOOHANACH 8Cell C80ell 02POMHOU Mdc-
col, 6HU3 nojemenu Kycku OemoHna u pasHoie oonomxu. bemonuvie niu-
Mbl 8eCOM He MeHee OOHOU MOHHbL KaK uzpyuieyHvle omopocuio 8 cmo-
POHY Om peaxmopa Hd HeCKOJIbKO 0eciamko8 Mempos, d HeKOmopble
yremenu 3a oepadxcoerue4-2o bnoxka YA3C».

W3 Bocmomunaan corpyaanka YADC O. A. Pomannesa, prida-
YUBIIETO0 B aBapHHYIO, HOYh BMecTe ¢ Koiuteroi A. M. Pynsikom
Ha Oepery NnpyAa-oXJIaJnTes:

«A ysuoden otenv xopowo niams Hao Onokom Nod, xomopoe no
¢opme OvLIO noxodce na niama ceeyu unu ¢garer. Ono OvLIO OYeHD
MeMHbIM, MEMHO-DUONEMOBbIM, CO 8ceMu ysemamu paoyeu. Ilnams ovi-
JI0 HA.yposHe €pe3a mpyowl 61oka Nod4. Ono épode kax nouino Hazao, u
pasoaiecs 6Mopoll XJA0NOK, NOXOMCULL HA JTONHYS8WUL NY3bIpb 2elisepa.
Cexyno uepes 15...20 nossuncsa opyeot ¢aken, komopwiii Ovl1 bo/1ee y3-
KuM, dem nepewvlil, Ho 8 5...6 paz eviute. Ilnams maxoice MeOIeHHO Gbl-
POCIO, a4 NOMOM UCHE3N0, KAK 8 Nepablii pa3. 38yK Obll NOXOXHC HA Bbl-
cmpen uz nywiku. 1 yakutl u pe3xuin».

ITo cBUIETENHCTBY APYTUX OYEBHIIIEB, OT YETBEPTOTO OJIOKA MO-
1IeJI MOIIHBIMA IPOXOUYIIMM 3BYK, IIOTOM IIOCIEI0BATENBHO Pa3falIiCh
JIBA-TPHY B3pbHIBA, U B 00JIaKe YEPHOW MBUIH HAJl OJIOKOM B3JICTEIH KaKKe-
TO CBETSIIHECS O0JOMKH M KPYIHBIE MCKPBI, YaCTh M3 KOTOPBIX yIiaia
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Ha KpbBIITY MalIMHHOTO 3aJia. ITo JOKJIaIHBIM 3allMCKaM COTPYIAHHUKOB
YADC Oblmi BHIHBI MCKPBl U pacKaJIeHHBIE KYCKH 4Y€ro-To, HaroMH-
HAIOIIUE «TOPSIIUE TPSIIIKID).

B3poiBel B 4-M peaktope HADC cBUHYIN U TIOBPEAUIIN HECYILHE
KOHCTPYKIMH pPeaKkTopa, pa3pyliia Bce TpyOonpoBoasl. Paspymmmuch
0OKChI OapabaHOB-CcEMapaToOpOB, CAMU OHHM ObUTH CABUHYTHI U OTOPBAHbI
OT TpyOOnpoBOOB. BTOpBIM B3pBIBOM MOAOPOCHIIO OJOK BepXHEH OMO=
nmorudeckoit 3ammThl (cxema E) Becom okosno 2000 m. Ilo myt: sTOT
0JI0K, Ha3bIBaeMbli atominukamu «EjeHa», OyKBaJIbHO CHEC MIUTHBIN
HaCTHII, HSITI/IIICCSITHTOHHLIﬁ KpaH U ABYXCOTHATHACCATUTOHHYIO TI€pPEC-
Ipy304YHYI0 MAalIMHY BMECTE C MOCTOBBIM KpaHOM. ONYCTHBUIKCH,
«EneHa» 4acTHYHO Meperopoania MIaxTy peakropa.

YBnekaemas mapoMm, 4acTh OCKOJKOB AKTHBHOH 30HBI BMECTE
obnomkamu TBDJIoB u packaneHHBIM rpaguToM ObLIa 3a0poIIeHa Ha
TpaHcGOpMaTOPhI MOJCTAHIINK, KPBIITY TPETHEro HHEProdIoKa, BeH-
TWISIHOHHYI0 TpyOy ADC, Kphily TYpOMHHOTO 3ajid, TPOJIOMUB €¢
(puc. 42). PacnaBieHHOE TOIJIMBO HAyajl0 CTEKATh B IMOAPEAKTOP-
HbIE TOMEIICHUSI.
e - Yacts TOILIMBA
Y IPOIYKTOB €r0 JEIEeHUs
WCTIapuiaach W BMECTe
c 0osiee KPYMHBIMUA YacTH-
IAMd ¥ BOJASHBIM TAPOM
Obula BBIOpOIIIEHA B aTMO-
chepy.

Havanuce mnoxxapsl
B IlIaXTe caMoro OJjioka, Ha
KpBIIaX  MPUMBIKAIOIINX
3[aHU#, B TypOUHHOM 3aJI€.
Wx ouarm mMorim BO3HUKATh
OT KpYHHBIX (parMeHTOB
TOILIMBA M OT rpadura, Ko-
TOPBII TIpH TOSIBUBILIEMCS
JIOCTyTIe BO3[AyXa Ha4dMHAI
ropetb. Temneparypa ro-
psimiero rpaduTa Bo3pacra-
ma go 1500°C.

B nepBoe Bpems 1o-
clle B3pBIBOB IIEPCOHAN HE
Puc.42. 3-i n 4-i 610KK Nocsie B3pbIBa 0CO3HAaBaI, HACKOJIBKO

CHJIPHO TIOBPEXICH peak-
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Top. Koraa crasno scHo, 9TO CTEp>KHH YIIPaBJICHUS OCTAHOBMJIMCH Ha CBO-
€M IIyTH B aKTHBHYIO 30HY, 3aMECTUTENb MIaBHOTO nHxeHepa A. C. Ja1-
noB mocnan craxepoB A. Kynpsasuesa u B. [IpockypsikoBa B HEHTpajb-
HBIH 3aJ OMyCKaTh CTEPKHU Bpy4HyI0. Pacniopspkenue 3to Oblio Gecrio-
JIE3HBIM, a CTaXephl MOJYYHMIN CMEPTEIbHYIO J03y OOMy4YeHHs, B 4YeM
no3sxe J[AT710B mpr3HaN CBOIO BUHY.

Hanmine orpoMHOTO YpOBHS pajuaiiiy ObLJIO JOCTOBEPHO YCTa-
HOBJIEHO TONBKO K 3:30, Tak Kak M3 JIBYyX MMEBIIMXCS NMPHOOPOB, pac-
CUMTAHHBIX HAa U3MEPEHUE MOITHOCTH 103kl 10 1000 P/u (10 36/4), onuu
BBIIIIENT U3 CTPOSi, a IPYTOi OKa3aJycsl HEJOCTYIEeH M3-3a BOHUKIINX 3a-
BaJIOB. B mepBrbIe ke yackl MOCiIe aBapruy HEe ObUIM M3BECTHHI HU peailb-
HBIC YPOBHH PajJHialliyl B IOMEIIECHUSX 0JI0Ka, HU COCTOSIHUE peaKkTopa.

Penmeen 6 uac (P/4) — ycrapesiiasi eIMHULIA U3MEPESHHUSL MOIIHOCTH J10-
3bl, TO €CTh YPOBHS pajialuy. 3[eCh U Jlajiee UCIOJIB3YEeTCsl COBPEMEHHAs e/1u-
HUIBI U3MEPEHUs 03kl — 3usepm (36). B HEKOTOPHIX Cilyyasx KOppeKTHee Hc-
MIOJIE30BATh APYTYI0 €OUHHILY — 2pati (I p), TEM HE MEHEe aBTOp PEeIIMi Ipe-
CTaBJIsITh BCC O3Bl B eﬂHHOO6pa3HI>IX €AHUIax HM3MEPCHHUA, YTO HC CUJILHO
MCKa3UT cyTh uHPpopmanuu. [Ipu ypoBHe paguanuu 10 36/u cMepTenbHas 1032,
paBHas npumepHo 10 38, nocturaercs 3a 1 gac: IlogpoOHee 0 eAMHUIIAX U3MeE-
peHust no36I cM. 2.19.

OmuboYHBIM OKa3aJIOCh W pEIIeHHE O00eCHeunTh MOoAady BOBI
B aKTHBHYIO 30HY peakTopa Il €€ oXjaxneHus. TpyOonpoBoOAbl U ak-
TUBHAasI 30Ha ObUIM pa3pyIICHBL, TOITOMY BOJA IIa B IOAPEAKTOPHBIC
MOMEIIEHHsI, KyZa MOMaj0 MHOTO PaCKaJCHHBIX BBICOKOPAIHOAKTHBHBIX
npoaykToB. OOpa30BHIBABIIMKCS TIap NPUBOAWI K JIOMOJHUTEILHOMY
BBIHOCY PaAMOHYKIHMIOB 3a mpeaens! 61oka. [lo myTi Boaa 3atamnBana
MOMEIIEHHS C 3JIEKTPUYECKHMHU KaOesIMU U paclipeeUTeIbHbBIMU yCT-
polcTBaMu, MPUBO/ISE K MHOTOUMCIICHHBIM KOPOTKUM 3aMBIKAHHSIM.

B MoMeHT aBapuy MoydHi CHIbHEHIIE OXKOTH U OblI OTIPaBJIeH
B M€JICaH4acTh OINEpaTop LeHTpanbHoro 3ana Anaronui Kyprys. 3arem
BBISICHUJIOCH, YTQ IIPOMAN ONEepaTop IMIaBHBIX LHUPKYJSILUOHHBIX HACOCOB
Banepuit Xogemuyk. Hauanenuk cMeHsl peakTopHoro nexa Ne 2 Banepuit
[lepeBo3ueHKO ¢ TPyAOM A00pacs 10 MOMEILEHHUS, Te MOT HaXOIUThCs
omeparop. Ho Xoxemuyka Tam He ObJIO, €ro Tak u He HauuM. [lepeBos-
YEHKO e Momnajl IMoJ CTPYI0 paJdOaKTHBHOM BOJBI, KOTOPAas yBEINYMIIA
MOJYYCHHYIO 103y OOJy4YeHHS 10 CMEPTEIBHOM.

Hauansnuk nabGoparopuu Ilerp Ilanamapuyk mpuHec Ha pykax
WH)KeHepa HananouyHoro mnpeamnpuatus Bomomto Illamenka, KOTOpbIi
B MOMEHT B3pbIBa Bel HaOIIoAeHUE 3a nmpuOopamMu U ObUT 00AaH Tops-
yeld Bogod ¢ mapoM. Ero Obuto mpuka3aHO HEMEIJIEHHO YHECTH B Mel-
MYHKT, HO OKOT'M OKa3anuch cMepreibHbiMU. Cam Ilamamapuyk, pasbl-
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CKMBas TOBApHILA, MOy OOJBIIYIO J03y OOJNydeHUs, B TOM YHCIIE
OT paIMOAKTUBHOU BOJIBI.

CaMO0OTBEpKEHHOCTh MPOSBUII TEPCOHAN 3JIEKTPUYECKOrO Iiexa
BO TJIaBE C 3aMECTUTeNIeM HadajibHUKa AsiekcaHapoM JlenedeHko u Typ-
OMHHOTO IIeXa MOJ PYKOBOJCTBOM 3aMECTUTeNlsd HadajdbHHKa Pa3znma
JaBner6aeBa. OHU ydacTBOBalU B JIMKBUIAIIMN O4YaroB IMokapa, odec-
MEYNIIM 3aMellleHre B TeHepaTope BOAOpOJa Ha a30T, CIWIM Macjo W3
Macio0akoB TypOHWHBI B aBapUilHbIE €MKOCTH CHApyXH SHEpProfioka.
OTu nelCTBUS ObLIM HEOOXOJAMMBIMH, OHH MPEAOTBPATHIIN eife Oojiee
Cepbe3HbIe TOCIE/ICTBUS, B TOM YHCIIE HOBBIE B3pHIBHL. JleaeueHko mo-
Cclie aBapHy Hamied B ce0e CHIIBI e HECKOIBKO JHEH XOIUTh Ha pado-
Ty, B pe3yJIbTAaTe Yero MOTYUHI CMEPTENBHYIO 103y 00IyUCHHSL.

Cwmena Tpetbero 0yioka moj; pykoBojacTBoM HOpusi DmyapmoBuda
barmacapoBa, paboTast B yCIOBHSAX BBICOKOH paguanny, BOIPEKH pacro-
PSKEHHSIM HaAdaJbCTBA, 3arIyIInia CBOM peakTop, MPemoTBpaTHB pac-
MIPOCTPaHEHHE aBaPHH.

Oco00 ciemyer OTMETUTh JCHCTBHS. MoKapHbiXx [43]. Curnan
0 BO3TOpaHWH TOCTYMWI Ha MyJbT JAEKYPHOTO BOESHHU3WPOBAHHOW IIO-
»apuoit wactu BITY-2 mo oxpane YADC Bl 4 24 mun. K crannmm BbI-
exaj JeXypHBIA KapayJ B cocTaBe 14 4elnoBEK BO IJIaBe C JIEUTEHAHTOM
Brnagumupom IlaBmoBmuem IlpaBukom. Ilo mpubsitim Ha MecTo
B 1 4 28 MUH, BEPHO OIICHHB OOCTAHOBKY, MOJIOJAOW OQUICp HAIIPABIII
MOJYMHEHHBIX Ha TYIICHHUE KPOBIM-MAIIMHHOTO 3aJjia, YTOOBI OTpe3aTh
IUTaMs OT OCTAJILHBIX SHEPTOOIOKOB.

B 14935 MuH K MecTy mokapa MpUOBLT IeKYPHBIN Kapaysl CBOII-
HOW BOEHM3MpOBaHHOW moxkapHOoW yactu CBIIY-6 mo oxpane ropona
[Ipumsate B cocraBe 10 uenoBek, KOTOPHINA BO3TIIaBIII HAYAJBFHUK Kapay-
na nefiteHanT Buktop Huxomaesnu KubGenokx. OH mpowmsBen pasBeaKy
Mokapa B MPUMBIKAIOIINX K Pa3pyIIEHHOW aKTMBHON 30HE TOMEIICHH-
sIX, 0€3 4ero He OBITH BO3MOXKHBI JJaJbHEHIIINE ICHCTBHSI.

Bl g 40 mun x MecTy aBapuu mpuObsIT HavansHUK BITY-2 maiiop
Jleonun ITerpoBuu TensATHUKOB, HAXOAMBIIMICA TOrJa B OYEPEIHOM
otrycke. OH B3su1 Ha ce0s1 00Iee pyKOBOACTBO TYIICHUEM ITOKAPOB.

B 2 4 10 Mun ymanoch cOUTh OTOHBb Ha KPOBJIE MAITMHHOTO 3aa,
B 2 4 30 MUH — Ha KpBIIIEe PEaKTOPHOTO OTAeNeHus. Boaoii, mogaBaemoit
C KpBIIIH, OBUT TMKBUAXPOBAH NoXap B momemnernsx ['I[H.

B 49 00 mua Ha MecTe aBapuu OBUIO COCPEIOTOYCHO HECKOIBKO
OTZEJEHUI nokapHOU oxpanbl u3 Kuepa u apyrux mect. Beero B Tynie-
HUU TI0)Kapa ydacTBOBaJI0 69 denoBeK JWYHOTO cocTaBa W 14 eawHHMIl
texHuku. K 6 vacam yTpa moxap ObLT 3aTyIIeH.
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PaboTa noxapHBIX Belach B YCIOBUSX OTPOMHOW PajMOaKTUBHO-
cTH, Ha BbIcOTE 110 71,5 M Hax 3emied. M3 cpecTB 3alIuThl Y HUX OBUTH
TOJIBKO Ope3eHTOBBIE POOBI, pyKaBHIIbI, KACKH. [IpH BBIIOJHEHUH 3THUX
paboT MHOTHE MOTYYMIH OOJIBIINE T03bI O0yUeHHUs, B TOM YHCIIE CMep-
TenbHbIe. JeWCTBUS MOXAapHBIX U NEPCOHANIA MPENOTBPATUIIN PaACIIPO-
CTpaHEHHE aBapyu Ha COCEIHUE PHEPrOOJIOKH, YTO MOTJIIO MHOTOKPATHO
YCyTyOUThH MOCIEICTBUS.

B. H. Illamenok ymep B 6 9acoB yTpa OT TSDKENBIX OKOTOB
B OousibHUIIe ropoaa [punste. K aToMmy BpeMeHH ObUIM TOCHIUTATA3HPO-
Banbl 108 "enmoBek, B ocTaBimecs 4ackl 26 ampens emie 24 dernoBeka.
Bnocneacteuu y 134 corpynunkoB HADC u 4IEHOB criacaTelbHBIX KO-
MaHJI, HaXO/JMBIINXCS Ha CTAHIIMHM BO BPEMS B3pbIBA M _HEMOCPEACTBEH-
HO TIOCIIe HEro, pa3BUJIach JydeBas 0osie3Hb. Hrbke TpeicTaBiieH CIu-
COK TIOTHOIIHNX BCKOpE mocie aBapuu [44].

AxumoB Anekcanap ®enoposud, HayaIbHUK cMeHBI 60ka (06.05.1953 <11.05.1986)

BapanoB Anaronuii FiBaHOBHY, cTapiuuii AexypHbIid 31ekTpoMonTep (13.06.1953 —20.05.1986)
Bpaxuuk BsiuecnaB CrenaHoBrY, MalIMHUCT napoBoii TypouHsl (03.03.1957 — 14.05.1986)
Bamyk Hukonaii BacunseBuy, komanaup otaenenus (05.06.1959 = 14.05.1986)

Bepumnun FOpuii AHaTOIbEBUY, MAIIMHUCT-00X014MK TypOuHBI (25.05.1959 — 21.07.1986)
Jertapenko Bukrop Muxaiinosny, oneparop I'LIH (10.08:1954 — 19.05.1986)

NBanenko Exarepuna Anexcanapossa, oxpaHHuk (11.09.1932 —06.05.1986)

Urnarenko Bacunuii IBaHoBHY, komanaup otaeneHus (13.03.1961 — 13.05.1986)

Kubenox Bukrop HukonaeBnu, HavansHUK Kapayna (17.02.1963 — 11.05.1986)

Konosax FOpwuii BanoBuY, cTapummii nexxypHbii anexTpoMoHTep (01.01.1942 — 28.05.1986)
KynpsiBues Anexcannp 'enHanbeBuy, crapmuii uxerep (11.12.1958 — 14.05.1986)

Kypry3 Anaronuit Xapnamosud, crapiuii oneparop L[3 (12.06.1957 — 12.05.1986)

Jleneuenko Anexcanap I'puropseBrd; 3aM. HaualibHUKA AiekTporexa (26.07.1938 — 07.05.1986)
Jlonariok Buktop ViBaHoBuY, cTapiinii 1eKYpHBIi a1ekTpoMoHTep (22.08.1960 — 17.05.1986)
Jlysranoa Knasaus MBaHoBHa, oxpaHHuk (09.05.1927 —31.07.1986)

HoBuk Anekcanap BacunbeBud, MamiHUCT-00x014uK TypOuns (11.08.1961 — 26.07.1986)
Opios VBan Jlykny, nzon#poBmuk (10.01.1945 — 13.05.1986)

IepeBo3uenko Banepuit BanoBu4, HauansHUK cMeHbI PL] (06.05.1947 — 13.06.1986)

IMepuyk Koncrantun I'puropsen, crapruii mammaucT (23.11.1952 —20.05.1986)

TonoB I'eopruit UsnapuonoBuy, nrkenep XT3 (21.02.1940 — 03.06.1986)

Ipasux Bragumup ITanoBuu, HauanbHuk kapayia (13.06.1962 — 11.05.1986)

IMpockypsixo Buxrop BacunseBuu, crapmmii nmxenep-mexanuk (09.04.1955 — 17.05.1986)
CasenkoB Bnagimup VBanosny, ciennanuct mo Buopaumsm XT3 (15.02.1958 —21.05.1986)
CuTHHKOB AHATONIHNI AHIpeeBHY, 3aM. INIaBH. HHbKeHepa 1-it ouepenu (21.01.1940 — 30.05.1986)
Tumypa Biagumup MBanosud, cepskant (15.12.1959 —10.05.1986)

Tontynos Jleonun ®enoposud, crapmmii nmxenep ynpasiaeHus (16.08.1960 — 14.05.1986)
TeireHok Hukonaii IBaHoBuY, crapiunii noxaphsiit (05.12.1962 — 16.05.1986)

Xonemuyk Banepuit Wnbuu, crapumii onepatop I'IIH (24.03.1951 — 26.04.1986)

Ilanosanos Anaronuit ViBanoBuY, crapimii 3nekrpomonTep (06.04.1941 — 19.05.1986)
[Hamenok Bnagumup Hukonaesud, nmxenep (21.04.1951 — 26.04.1986)

Kpome nepconana ctanimu, B UX yucie 6 moXapHBIX, 2 OXpaHHHU-
Ka, 4 npukoMaHaupoBaHHbIX. [Ipuanner cmept: B. M. Xogemuyk — mo-
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ru® moj 3aBanamu, B. H. IllameHok — TepMHUYecKHe OKOTH IapoM,
Y OCTaJIHBIX OCTpas JydeBasi 00JIe3Hb.

B 1986 roxy 6w yaocroens! 3Banus ['epoit Coerckoro Corosa
noxapueie B. II. [IpaBuk (mocmepto), B. H. Kubenok (mocmepTHO)
u JI. II. TenaraukoB. JleWcTBUS >K€ JPYIMX YYAaCTHUKOB COOBITHI
26 ampenst ObLTH OLIEHEHBI 3HAYUTENBHO TTO3THEE.

B 2008 roxy ykazom Ilpesunenra YKpauHbI 32 My»KeCTBO, CaMOOT=
BEPKEHHOCTh, BBICOKH MpodeccroHanu3M, MposBiIeHHbIE BO BpeMS JIMK-
BUjaIMd  nocieAcTBui  UepHOOBUIbCKOW — KaracTpo(dbl,  ‘OpJCHOM
«3a myxectBo» III cremenn mocMepTHO HarpaxaeHsl coTpyaHUKH YADC:
A. ®. AkumoB, A. UW. bapanos, B.C. bpaxuuk, 0. A. Bepmmuaus,
B. M. Jlertsapenko, FO. U. KonoBan, A.TI. Kynpseues, A.B. Hosuk,
B. W. IlepeBo3uenxo, K. I'. Ilepuyk, B. B. IIpockypsikos; JI. @. TonTyHOB,
B. 1. Xonemuyk, A. 1. IlanioBanos.

Hupexrop YADC B.II. bproxaHoB mpHOBIL HA CTAaHIMIO OKO-
710 2 vyacoB Houw [37]. [To myTu U3 ciyx)eGHOro aBTodyca uM ObLIO NpH-
Ka3aHO JIaTh OIOBEIIeHUE 00 aBaphH H_OOBSBUTH OOIYIO TOTOBHOCTb.
OpHako 3TO pacmopspkeHHe He ObUTO B HMOJHONW Mepe pean30BaHo.
B cutyanmm Ha cTaHIMK TUPEKTOpP pa3odpaics MII0XO0, MEIHI C TPH-
HATHEM pemeHnil. PaboTy mo oneHke paguannoHHONW OOCTaHOBKH MpPH-
IUIOCh B3ATh Ha ceds cexperapro.maprkoma YADC C.K. Ilapamuny.
Y mpuOBIBIIIETO BMECTE C HUM HadalbHUKA IMTaba rpakIaHCcKoi 000po-
veI crannun C.C. BopoOreBa-0bL1 mosumetp JI1-5 ¢ BepXHUM TIpeaesioMm
nokazanuit 200 penmeen/uac (2 3B/uac). lpubop 3alikaauBai B pa3HbIX
MecTax 0JI0Ka U Jake Ha 3HAYUTEITFHOM PACCTOSIHUN OT HETO.

OmHO W3 MepBRIX cOOOIEeHN bproxaHoBa pyKOBOACTBY:

«B Mocxay: I[IK KIICC Mapovuny, munucmpy Matiopyy, nauane-
nuky Corozamomsnepeo Bepemennukogy. B Kueg: munucmpy sHepeemu-
xu Yxpaunwvl Cxaspogy, cekpemapio ooxoma Pegenko (...)

Peaxmop wyen. Ilodaem 600y 6 annapam. B3opsancsa 6ax asapuii-
Hoti goowbl CY3 6 yenmpanvnom 3ane... Paduayuonnas obcmanoska
6 npedenax Hopmol. I[locub ooun yenosex — Banepuii Xooemuyk. ¥V Baa-
oumupa [Hawenka — cmonpoyenmubili 0xcoe. B mascenom cocmosnuuy.

Oxkono getsipex yTpa bproxanor coobmun B Munsuepro CCCP:
«lIpousowino 08a 83pwléa, peakmop 4emeepmozo 3HepeobioKa 3a2nyuleH
U KOHMPOIUpyemcs, mpemuil 3HepeoOIOK OCMAHOBNeH, OMKIOHEeHUll
6 PAoUAYUOHHOU 0OCMAHOBKE HEem.

CrnencTBreM HeaeKBaTHOTO HH()OPMUPOBAHUS O CUTYAIlUH CTAIH
HEBEpHBIE NEHCTBHUS BHIMIECTOAIIMX pyKoBoauTenei. B 4:00 nupexTopy
3 MOCKBBI TIpHKa3ajii OPraHN30BaTh HEMPEPHIBHOE OXJITAKACHNUE Peak-
topa. [TpuOsBIIMii k Mecty aBapuu B 4:30 yTpa rmaBHbN nrxeHep Do-

89



MHH, KOTOPOTO JOJTO HE MOTJIU Pa3bICKaTh, MPOSBUJ 3aBUIHOE PBEHIUE,
BBITIONHSISL 3TOT MPUKa3. DTO OBIIO HE TOJBKO OECIIOJIE3HBIM, HO U Bpe/-
HEIM. Boma wu3-3a paspylieHHBIX TPyOOMPOBOJOB HE MOTJIAa JONTH
JI0 OCTaTKOB pEakTopa, 3aTO B OTPOMHBIX KOJHMYECTBAX pa3sHOCHIA pa-
JTUOHYKIIAIBI I10 TIOMETIEHUSIM U TEPPUTOPUN CTAHITUH.

[Mocne Toro xak A. C. JIaTi0B OBLI OTHpaBJICH B MEICaHYACTh,
DoMUH BBI3BAT HAa CTAHIIMIO 3aMECTUTENS TJIABHOTO MHXKEHEpa Mo dKC-
IIyatanud TepBod ouepenu Anatonus AnapeeBnda CHTHUKOBA —
OMBITHOTO (M3MKA, W TOPYYWU €My OILEHHTh COCTOSHUE PEaKTOpa.
A. A. CuTHUKOB 000IIIE€N BCE MOCTYIHBIC MTOMEIICHUS OJIOKA, MOTHSIICS
Ha KPBIITY YIEICBIICH 4acTH 37aHus. B nmecars yTpa, TOJyduB CMeEp-
TENBHYI0 J103y oOmydeHus, oH nonoxun d@omuny u bproxaHoBy, 4To
peaxkTop MOJHOCTHIO paszpymieH. Ero mokian BI3BaJ pasipa)xeHue py-
KOBOJICTBA, a [10/1a4da BOJBI B PEAKTOP MPOA0IDKANACh. . .

2.8. [IpaBuTEIHLCTBEHHAS KOMMCCHSI

B 11 gacoB ytpa 26 anpens pacnopskerrneM CoBeta MUHUCTPOB
CCCP Ne 830 6puta coznana IIpaButensctBeHnas komuccus (I1K). Ee
npezceaareneM ObUT Ha3HAuUeH 3amecTHTeNb LIpencenaresns Coera Mu-
HuctpoB CCCP b. E. Illep6una.

B coctaB xomuccuu Bonwm [39]: A. . Maiiopen (MUHUCTp DHEp-
retukd U snekrpudukanun CCCP), A.T. Memkos (mepBblii 3amecTu-
TeThb MUHHCTPA CPEeIHEr0o MammHOCTpoeHus), B. A. Cumopenko (mep-
BBl 3amectutensb IIpencenmarens [ocaromuagzopa CCCP), B. U. Mpy-
roB (3amectutens MuHHcTpa BHyTpeHHux aen CCCP), E. M. BopoGreB
(ITepBerii  3amectutens MuUHHCTpa  3apaBooxpaneHusi  CCCP),
@. A. lllepbax (mauamsrmk ['maBHoro ympasiaenns KI'b CCCP),
O. B. Copoka (3amectutens ['enepansHoro mpokypopa CCCP),
H. @. Huxonaes (3amectutens [Ipencenarens CM YCCP), U. C. Ilrorn
(npencenatens KueBckoro obmmcnonkoma), H.IT. CumouaTos (mpemce-
nmatenb LIK nmpodcoro3a pabounx 3JMEKTPOCTAHIIMA U DJIEKTPOTEXHHIYIC-
cKoil mpompbIieHHOCTH), B. A. JleracoB (akanemuxk AH CCCP) u ap.

[lepBbie rpynIbl PyKOBOAUTENEH, CIIEIHMATHCTOB, YUYEHBIX BBLIC-
TETU Ha MECTO aBapwH YTPEHHHUM U JHEBHBIM peiicamu 26 ampens. Ile-
pell KoMUccHeH ObIITH OCTABIICHBI CICIYIONIHE 3a1a4n:

—aHalu3 MPUYMH aBapHu W pa3paboTKa Ha MX OCHOBE PEKOMEH-
Jarui mo 0e30macHoM dKcIuryaTaruu apyrux A9C;

—pa3paboTKa OIepaTHBHBIX MEPONPHUSITHI 10 JOKAIU3AIUN KaTa-
CTpO(dbI U JIMKBUAALIUH €€ TIOCIIEICTBHIA;

—3alUTa HACEJICHUsI OT BO3ACHUCTBHS PaJHOAKTHBHBIX BEIECTB,
pacIpoCTpaHUBIINXCS B PE3YJILTATE aBAPHH.
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[IpoGnemsbl, ¢ KOTOPBIMH CTONKHYJach lIpaBuTenbCcTBEHHAs KO-
MUCCHSI, OKa3aJIUCh YPE3BBIYANHO CIOXKHBI. CTaso SCHO, YTO IS UX pe-
meHus Tpedyercsa MOOMIM3aIusl HKOHOMUKHU Bcel cTpaHbl. B xoze pa-
0OTBI KOMHCCUH KOOPIUHUPOBAJIACH U KOHTPOJIMPOBAIACH paboTa opra-
HU3AIMHA U yIpexaeHuii 6omnee 40 MHHHCTEPCTB U BEIOMCTB, BOMHCKUX
(hopMHUpOBaHMIA.

[Mpu [IK ObuIH cO37aHBI ONIEPATUBHBIE TPYIIIBI IO HAIIPABICHUSM
paboTHhI, KaXx/aasd U3 KOTOPHIX BO3TJIABISUIACH OJHUM M3 YJICHOB KOMUC-
cun. I'pymma, pykoBoaumas A.I'. MemkoBeIM, IPUCTYITHIIA K pacciemo-
BaHUIO NMPUYMH aBapuu. B mepBylo ke HeAemo mocie Hayajga padoThl
MOSIBIJICSL aKT PacClIeZIOBaHMs, COTJIACHO KOTOPOMY HamOoJee BeposT-
HOW MPWUYHMHOIN aBapUy HA3BIBAJOCH MPEKPAIEHHE MOAauu BOABI B aK-
TUBHYIO 30HY peaKkTopa Hh3-3a KaBUTAI[MOHHOTO pexuma pabotsr I'I[H.
Opnako fABa wWiIeHa TPYNIBl (3aMECTHTENh MWHHUCTPA SHEPTreTHKH
I'.A. Wamapus u gupexrop BHUMADC A.A. AOarsiH) moAnucaTts 3TOT
aKT OTKa3aJIUCh.

B MunsHepro npoBenu cOOCTBEHHOS pacCleAOBaHNE, B PE3yilb-
TaTe KOTOPOTO CITyCTS MPUMEPHO eIlle HeAEIIO MOSBUIICA IOKYMEHT IO
Ha3zBaHueM «JlomonHenne K akTy paceiegoBaHus». COrjlacHO 3TOMY
MOKyMeHTy kaBuTaruu Ha ['I{H He 05110, OCHOBHOU MPUYMHON aBapHH
SABUJINCh HEBepHAas KOHCTPYKIMsi-cTepkHed CY3 M TOJIOXKUTETBHBIN
mapoBoi dPPEKT PEaKTUBHOCTH, a PEIMIAIONAM COOBITHEM — HaKaTHE
KHOITKH OCTAaHOBKHU peakTopa-A3-5.[10].

B uucne 3aga4, pemraeMpixX APYruUMH KOMUCCHSIMH, OBUTH:

—obecneuenne 6e3omacuocty 1, 2 u 3 61mokoB ADC;

— aBapHITHO-BOCCTAHOBUTENbHbIE PabOTHI;

— paIualMOHHBIN U 1O3UMETPUUYECKHUI KOHTPOJIb;

— 0XpaHa-0OMICCTBEHHOTO MOPSIKA U OpraHU3alisl IBaKyallnH;

— Ie3aKTUBALMS TepPUTOPUH, coopyskeHn ADC;

—3aMuTa BOJHBIX HCTOYHHKOB.

s pabor ma mmomanke YADC Obutk ompeieieHbl Clenyo-
II1e STAlbl:

26.04.86 + 1.06.86 — nokanu3aius aBapuy;

2.06.86 + 1.07.87 — nukBUAAIMs MOCIECACTBUI aBapuu B 00be-
Me, . ofOecrednBaioneM BO3MOXHOCTh BBOJAa B JIKCIUIyaTalHio
1 1 2 5HeprobI0KOB;

2.01.87 + 1.04.88 — nukBUAAIMS MOCIECACTBHANA 10 YPOBHS, TapaH-
TUPYIOLIETO JIOKATH3ANIO pagroakTuBHOCTH B 30HE YADC m obecre-
YUBAIOIIETO BBOJ B paboTy 3 3HEpProdIoKa.

B cBsI3M CO CIIOXKHOCTBIO M MHOTOOOpa3ueM MpoOieM, a TakkKe
OTCYTCTBHEM C CaMOro Hadajla eIMHOTO MHEHHS O NPUYMHAX aBapuu
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29 anpens 1986 r. Obia coznana oneparuBHas rpymmna [lomuroropo LK
KIICC mox pykoBoactBom mpencenarens Cosera Munuctpos CCCP
H. U. PrixkoBga.

B ee cocraB Bommn: B. M. Bopornukos (mpeacenarens Coera
Munuctpos PC®CP), E.K. Jluraues (cekperapr LK KIICC),
B. M. Ye6pukos (npencenarens KI'b CCCP), B. U. Jlonrux (cexperapsb
LK KIICC), C. JI. CoxonoB (munuctp o6opoust CCCP), A. B. Biacos
(Munuctp BHyTpenHux aen CCCP).

W3 Bocriomunanuii H. U. Perkkosa [39]:

«Cetlyac MOIHCHO, 6epOSAMHO, KUHYMb 8 HAC O4EePeOHOU. KAMEeHb
(...) Mon, ne saceoamsv naoo, a deiicmeosams. Ewe pas nanomio, 6eda
cayuunacs 6 nadane 86-2o, xoeoa asmopumem Ilonumoopo 6wl Henpe-
pekaemvim. Toabko e20 umeHem MONCHO ObLIO 3A0EUCMBOBAMb BCe
u 6cex 8 cmpaue, a coobimus, NOHUMANU Mbl, WA’k momy. Ooun npu-
mep. [losonvno Ovicmpo xomuccus Lllepounel (onams owce Jlecacos
npeonodcUsl) Haula cnocob myulenus peakmopa. 3a0pacvleams CeuH-
yom ¢ 6030yxa. M ooun mou meneonHvlll 360HOK 3ACMABUIL NOBEPHYMD
Ha YepHoOulnb 6ce dHcele3HO00POICHbIE COCMABbL HA 00PO2aX CIMPAMbI,
epyacennsie ceunyom. Cpasy! U HUKmo ne.nocmein 803paxcamo.

Cpenn pemaembix [IpaBUTEIbCTBEHHON KOMUCCHEH TTPOOIeM Jio-
KaJH3allui aBapyuu BBIACISUTUCH TPU-OCHOBHBIE.

Bo-niepBbIX, B peakTope MOT OCTAThCS HEMOBPEIKICHHBIM KPYITHBIN
(bparMeHT ypan-rpaduTOBON KIAAKH,; UYTO MPEACTABIISUIO COOOM sIAEPHYI0
onmacHocTh. [lepBpie pacyeThl MOKa3bIBAJIHM, YTO B OTCYTCTBHE BOJIBI
Y CTep)KHEU yTpaBiIeHUSLMpH Temieparype okoiro 1000 rpamycoB kodd-
buIreHT pa3MHOXKEHHsL HeUTPOHOB K B TAKOM (hparMeHTe MOT JIOCTHIaTh
1,16. DT0 03HAYAI0. BOBMOKHOCTH CAMOIIOIIICPKUBAIOIICHCS TICTTHOM pe-
akuu. [lo3ke BBISICHWIIOCH, 9TO TeMIieparypa gocturana 2000 rpamxycos,
OJIHAKO peabHOe 3HaucHue K ObLIIO BCe-TaKU MCHBIIE STHHHIIBI.

Bo-BTOpBIX; - 9acTh PACIUIABICHHOTO SJIEPHOTO TOILIMBA MOTJIA
OITyCKAThCS, MPOKUTAsT BCE HA CBOEM ITyTH, M 3TO MPEJCTABISLIO COO0H
TEIUIOBYH). ONACHOCTD. PacdeTsl MoKa3bIBaIM, YTO BO3MOXKHO MPOKUTA-
HHUE TOIUTUBOM HIDKHETO OJI0Ka OMOJOTHYECKOH 3allUThl U TePeKPBITHI
0acceitHOB-JI0KaTN3aTOPOB, 3ANOTHEHHBIX BOJOW. DTO TPO3UIIO0 HOBBIM
TEIUIOBBIM B3PHIBOM M CBEPXMOIIHBIM BBIOPOCOM Tapa BMECTE C pajino-
Hykimuaamu. OnaceHre BbI3bIBajla M BO3MOXKHOCTh OIYCKaHHsI PacIliaB-
JIEHHOTO TOILIMBA K YPOBHIO IMOJ3EMHEIX BOJ («KUMAUCKUL CUHOPOMY).

DT0 ’KaproHHOE BEIpAKEHHE BO3HUKIIO B cepenuHe 60-X cpenu aMeprKaH-
CKHUX siiepiuKoB. OHO MPOU3OILIO OT IIYTOYHOTO CIEHAPHs], B KOTOPOM paciia-
BUBIIICECS B pe3yJbTaTe aBapHd SICPHOC TOILIMBO CIHOCOOHO MPOXKEYh 3EMITIO
HackBo3b M Aoty no Kuras. Beimmemmmii B roxy m mmeBmmid ycnex B CLIA
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uneM «KuTaiickuii CHHAPOM» COAEpKan ONMUcaHue Tsbkenol aBapuu Ha ADC.
B Hem ObuM M npaBIoONoOf00HBIE PpPAarMEHThl, OJJHAKO M3HAYAJIBHO INYTOYHBIH
CMBICII CIIOBOCOYETaHUs ObUT MHOTHMH BOCIIPUHAT Ha Bepy. I1o upoHnu cyan0bl,
yepe3 2 HeAeIH MOocIe BhIXo/1a (prmbMa Ha 3Kpasbl B Tpu-Maiin-Aiinenne cirydu-
JIach aBapus ¢ YaCTUYHBIM PaCIlJIaBJICHUEM AKTUBHOM 30HBI.

B-TpeTbux, ropeHue rpadura IpUBOAWIO K HENPEKpaIlalomeMy-
cs1 BBIOPOCY PagHOHYKJIMIOB C BBICOKOM aKTMBHOCTHIO. BricoTa moabe-
Ma Topsiuel paguoaKkTHBHOHM CTpyHW AocTHraia 2 KM, 4TO OOYCIOBHIIO
TponocdepHbIil NEepeHoC PaAMOHYKIMIOB Ha 3HAUYUTENBHBIC PAcCTOs-
HUsL. DTO MPEACTAaBISIIO COO0H PagHallMOHHYI0 ONACHOCTD JUIS Hace-
JICHUS] Ha OTPOMHBIX TEPPUTOPHSIX.

2.9. Jlokanu3zanus aBapuu

Houbto 26 anpens IlpaBuTenbcTBeHHAss KOMUCCHSL, IPUHATIA pe-
HIeHue 0 cOpoce Ha PeaKTop ¢ BEPTOJIETOB CMECH U3 Kapbuaa 6opa, mec-
Ka, TOJJIOMHUTOBBIX I'MIMH W cBHHLA [39]. Yike yTpom 27 ampenst BepTo-
JIETYMKH Ha4yaju 3a0pachIBaTh pa3Bai 4-L0 YHEProOI0Ka MECKOM M Kap-
ounom Oopa. B kparuaiimme cpoku Oblia. OPraHN30BaHA TOCTABKA BCEX
OCTQJIBHBIX HEOOXOMUMBIX MarepuanoB. COCTaB CMECH MPeIoKUIT
wIeH KoMHccuu akaaeMmuk B. A. Jleracos.

Banepmnii AnexceeBuu Jlepacos: (1936-1988). B ampene 1986 rona —
TIEPBEIA 3aMecTuTeNnb AupexTopa MHCTUTyTa aToMHOM Heprun uMmenn Kypda-
TOBa, pa3paboTaBIIero peakrop. 110 CHenHalbHOCTH — XUMHUK-Heopranuk. [1o-
cyie IpUOBITUSL K MECTY aBaphH, BbIEXaB Ha OpOHETpaHCHOPTEpEe HENOCPEICT-
BEHHO K PEaKTOpy, OMPEHENNN,, YTO MOKAa3aHWsA JATYNKOB HEHUTPOHOB O TPO-
JIOJDKAIOLIEHCS sIIEpHOM peakli HEJIOCTOBEPHBI, TaK KaK pPearupyroT He Ha
HEWTPOHBI, @ Ha MOILHEelIIee raMMa-u3inydenue. [1o3xe myTeM aHainsa cooT-
HOIIICHHUS HM30TOIOB HOJa JOKa3al, YTO IeMHas peakuus ocTaHoBwiack. [Ipo-
ObIB BOJIM3M CT@HLMHU B OOIIEH CIOKHOCTH YEThIPE MeCsla BMECTO IOJIOKEH-
HBIX JBYX HEJEIb; TIQJIyYHII 3HAUUTEILHYIO JI03y O0IydeHHsI.

B aBryere, 1986 roma B KauecTBe pyKOBOAWTEINS COBETCKOI Jeieranun
Ha koHpepenunn MAT'ATO B Bene npezacraBui opHLIMAIBHBIA MTHYACOBOI
noknaf [40] c aHaM30M NPUYMH KaTtacTpodbl U €€ paluoIOTHUSCKUX MOCIeI-
creuri. Jloxnan Opu1 omoOpen Ilpencemarenem Cosmmua H. WM. PepkkoBBIM.
[1o HEKOTOPHIM UCTOYHUKAM, 3TO OBLIO CICITAHO BOIPEKHA MHEHHUIO MPOQPIIBLHO-
TO.BeIOMCTBa — MHHCpeiMaia, B pe3yJIbTaTe 4ero 1mo3Hee MUHUCTP CPEJHETO
MammHocTpoeHuss Edum CrnaBckuil OTKazaics MOAMUCATh MPEICTAaBICHUE
Ha TipucBoeHue Jleracoy 3Banus ['epoii Conmanucrudeckoro Tpyna.

Cyns 1mo BceMy, BBICTyIUIEHHE B BeHe cTano NMOBOPOTHBIM ITYHKTOM
B Kapbepe akagemuka. [To oganM mpenmonoxenusM, JleracoB pasriacui HEKO-
TOpBIE 3aKPbIThIC CBE/ICHHS, HA 4TO HE ObUT ynonHoMoueH. [To npyrum — o3By-
YeHHas UM ouIranbHasi Bepcusl MPUYKH aBapyU BbI3BaJIa HETIPUATHE y APYTHX
YYEHBIX KaK He COOTBeTCTByomas ucture. B 1987 roxy mpu TaitHOM rojoco-
BaHMM akanemuka JleracoBa He M30pajyM B Hay4HO-TeXHHYECKUi coBeT MAD.
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B tom xe roxmy JleracoB moBTOpHO mpencTasisuicsa K 3BaHuio ['epos Connanu-
crudyeckoro Tpyzaa, HO CHOBa He ObUT HarpaXKAEH.

27 anpens 1988 rona, Ha clieAyOWUN AEHb MOCJIE BTOPON T'OAOBIIMHBI
4epHOOBUIbCKON aBapui, akageMuKa JleracoBa oOHapy KM B CBOEM KaOHHETe
noBecuBIIMMCs. OOCTOSATENBCTBA CMEPTH A0 CHUX IOp He BbIsicHeHbI. [lo odu-
LUaJIbHONW BEPCUH, IPOU3O0IILIO CAaMOYOHICTBO BCIIEICTBHE OOJIE3HN U YTHETEH-
HOro coctosHus ncuxuxku. ComHe-
HUSI B 9TOW BEPCUH BBI3BIBAIOT HEKO=
Topble (akThl. B wactHOCTH, B sIu-
Ke NHCbMEHHOTO CTOJIa JIeXKal He-
TPOHYTBHIM HarpajHoOW MMEHHOHN ITHC-
TOJIET, & YacTh 3alMCaHHBIX Ha IHK-
TO(QOH Mepes CMEPThI0 Pa3MBILLIC-
HUN Obuta crepTa.  TekcThL coxpa-
HUBILIUXCS 3aIicedl HETPYAHO HAWTH
B MHTepHere. B HHUX, B 4acTHOCTH,
UIET pedb 0 HECOOTBETICTBHM DPEak-
topa PEMK TpeboBanusim Gesonac-
HOCTH, OOImEM. HebIaronoIyqYHoM
MOJIOXKEHUH JIeNT B COBETCKOW aToM-
HoOM 9Hepreruke [45].

B'1996 rony B. A. JleracoBy
OBII0. TOCMEPTHO MPUCBOEHO 3BaHUE
I'epost Poccun 3a «oTBary u repousm,
IIPOSIBJICHHBIE BO BPEMs JIMKBHIALNU
YepHOOBIIbCKOM aBapum».

C 27 amnpens B TeueHUE
10 cyTok k peakTopy HENpepHIB-
HO BBUIETANU OKOJIO 80 BOEHHBIX
BepTosieToB (puc. 43) mox pyko-
BOACTBOM KOMAaHJIYIOIIEro MITa-
6om BBC Kueckoro BoeHHOTo
OKpyra reHepai-maiiopa aBuanuu
H. T. Aurouikuna [46]. B nepBrie
5 nHei.mocine ‘aBapuu ObLJIO COPOLICHO Cpelu MPOYMX MaTepHalioB
2400 rouH cBuHIa 1 1800 ToHH necka. JleTurnkam TpebGOBAIOCH C BBICO-
ThLHE MeHee 150 u monacte B 5-METpOBYIO LIEb MEKAY BEPXHUM OJ10-
KOM OHOIOTHYECKOM 3anTHI (cxema E) 1 CTeHKaMU IIaxXThl peakTopa.

W3 Bocniomunanuii Hukonas TumodeeBrnya AHTOIIKHMHA!

«Camvie nepgvie 6pocku evinonnuau ¢ Mu-8. Ymobdwvr nonacme
6 yenv, gepmosiem 6 noieme nOYMu 3a8uUcan Hao kpamepom. bopmmex-
HUK, NPUBA3AHMBIL 6 2PY3060l KabuHe mpocom, NOOMACKUBAL MeUloK
K 06epu u Kuoan e2o 6 zopaujee dcepio. Lllecmv-cemvb mewkos xunem,
gecv «8 muliey, ycapko. Ha evicome copoca ¢ 200 m memnepamypa

Puc.43 PabortaieTumkoB
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120-180 epadycos. Paouayus maxas, umo [II-5 mam npocmo 3auika-
ausan. Mvl mozoa pacnonaeanu monvko npubopamu, KOmopvlie Mo2nu
usmepsamo yposuu 0o 200 penmeen...

Ilocne maxux evinemog y 60pmMmexHuKo8 HACMYRAIU NPUCynvl
psombl. Crazvleanacs HeGbIHOCUMAS HcaApa U QusudecKoe nepeHanpsi-
aceHue. Imo OvL adcKull mpyo.

FeHepan AHTOIIKHH BMECTE C IIOAYMHCHHBIMHN TaCKaJl MCIUIKH Ha
00pT, caMm BbUIeTaN K peakTopy. [lokuHyn 30Hy 6 Mas Mo mpukaszy KOMaH-
JIYIOIIIEr0 BOMCKaMK OKPYTa, MOIy4uB 103y 00myueHus oonee 600 penmeen
(6 3usepm) u morepsie 11 kunorpammor Beca. B jmexadOpe. 1986 rozaa
H. T. Anromkuny 06110 nipucBoeHo 3Banue «I epoii CoBerckoro Corozay.

K 6 Mast MHTEHCUBHBIN BHIOPOC PaJMOHYKIIUI0B M3 peakTopa mnpe-
Kpatuicsi. BepostHee Bcero, 3To MpOU30ILIO BCIEICTBHE MOTHOTO BbI-
ropanusi rpadUTOBOM KIIQJKH. B TONB3y TaKOLO 3aKIIOUEHUS CBUJIC-
TCJIBCTBYCT TOT q)aKT, YTO Harpy>K€HHas HE IMOMMaBIIUM B HIaXTy IIECKOM
W CBUHIIOM cxema E TiepeBepHyllach U BCTalla IMOYTH B BEPTHKAIBHOE
MOJIOKCHHE B MPAKTHUECKH IycTol 1maxte (puc. 44). Ileperopot «Eme-
HBD) COTPOBOXKAAJICS MOSIBICHHEM BBIOPOCa PAAMOAKTHBHOM MBLIH U €T0
BHAUaJIe IPUHSIIN 32 B3PHIB, OJHAKO MPOBEACHHBIN aHAIHM3 ITOKA3aJl, YTO
K cuacThio 3T0 He Tak [31]. Jpyroit nprauHOM mpekparieHus Beiopoca
MOTJIO CIIY>KUTh 3aBEpIICHHE MPOUECCa TIepeTeKaHks TOILTHBOCOIEpIKa-
HIMX Macc B TOJPEAKTOPHBIC TIOMEICHUSI.

B 1987 roxy 0bUT0 OKOHYATEABHO BBISICHEHO, UTO B IIIAXTy pPeak-
TOpa Tormaia HeOONbIIas 9acTh COPOMICHHOTO C BEPTOJIETOB, IMIOYTH BCE

o o MaTepuaibl  OKa-
3aJiCh B OBIBIIEM
HEHTPaJIbHOM  3a-
ne. OxHako B Mae
1986 roma Bce 31O
OBIJIO HEW3BECTHO.
OcoOenno ormaca-
JUCh  TPOHHUKHO-
BEHHUS  pacIuiaB-
JICHHOTO TOIIIMBA
B TIOYBY.

B HOYb
co2mHa 3 Mag mo
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nemuka E. H. Be-
Puc.44. CoctoaHue 6/10Ka Ha MOMEHT co- JIMXOBA KOMHCCH-

OPVXeHUA 3allnMTHoro capkodara eif TIPHHATO MpeJi-
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JIO)KCHHUE O CO3MIaHWU IO HIDKHEH >KeIe300€TOHHOH IINTONW peakTopa
JIEIOTPYHTOBOTO OCHOBaHM. s peanuzanuu 3Toil 3anaun MUHTpaHC-
ctpoto CCCP 65110 Iopy4eno [39]:

— otpeiTh B 140 m OoT yerBepTOro OJI0Ka KOTJIOBAaH pa3MepoM
30x20 m u TmyOuHO# 10 6 M,

— TnpopyOuTHh M3 KOTJIOBaHA IMOA JAHUIIE peakropa 23—25 ropwu-
30HTAJIBHBIX CKBAXXHH I TPYO ¢ HEOOX0AUMOM apMaTypoii,

— 3aKa4yuMBas B TPYOBI JKUAKHM a30T, 00CCICUUTH OXJIAXKICHUC
TpyHTa IO AHUIIEM peakTopa 10 —191°C.

Crnenyer OTMETUTH, YTO AK€ B 30HE KOTJIOBaHA YPOBEHb pajua-
nuu gocturan 0,1 36/uac. 5 u 6 mas k MecTy paboT ObuIa J0CTaBIEHA
CTpOUTENIbHAS TEXHUKA, HEOOXOJWMBIE MaTepHalbl M - 000pyIOBaHUE.
PaboTa Obuta HauaTa, HO HE 3aBEpINEHA: BBISICHUIOCH, UTO BO3MOXKHO
CO3/IaHUE TOJIBKO PAa300IIEHHBIX YIaCTKOB 3aMOPOKEHHOTO TPYHTA.

B cBsi3M ¢ 3THM, a TaK)Ke ¢ HAYABIIUMCS CHIDKEHUEM TeMIiepary-
PBI peakTopa, ObUIO pelIeHO0 OTMEHHUTH CO3/IaHUEe JIEZOTPYHTOBOIO Mac-
CHBa W MPUCTYIUTh K COOPYKEHUIO TOJ (QYHAaMEHTOM PEaKTopa «Io-
IYIIKI» — OXJIAXKIACMOW BOJOW KEJI€300€TOHHOW IUIMTHI pa3Mepamu
30,4%32,4x2,4 m. BHYTpH IUIMTHI JOJDKHBI OBLIM HaXOIUTHCS TPYObI
C BOJOM JJIsl OXJIAXKACHUS M HE0OX0uMasl anmaparypa KOHTPOJIS.

K 16 mas 1986 roma TpaHCIIOPTHBIE CTPOUTENN CBOIO PaboTy 3a-
KOHYMJIH, a yKe 12 Mas B €710 BeTY UM maxTepbl. [Ipoxo/ika mToisHu
ObuTa Oopy4eHa maxTonpoxoguukam.u3 Jlonbacca u Tynsl — npeamnpu-
sTrsiM «J{oHerkmaxronpoxonka» u «MocbaccmaxTocTpoit». B paborax
Take yuactBoBaiy MunsHepro-u Muncpeamarm CCCP. Benen 3a max-
TepaMU JIBUTAIHCh OCTOHIIUKYU, MPUOBIBIINE CO CTPOHUTENILCTBA PoryH-
ckoii ['POC.

BcrnomuHaer ympaBisrOmMi TpecToM «JlOHEHKIIaXTOMPOXOaKa»
EBrenuit bopucornd HoBuk:

«Ympom. 4. .man 1986 200a na 3acedanuu Ilpagumenvcmeennou
Komuccuu npucymcemeosanu akademuxu Benuxoe E. I1. u Jlecacos B. A.,
soennsie wunenvl komuccuu. Cunaes Y. C. een 3aceoanue (...)

Hna eb10auu UCXOOHLIX OAHHBIX NO 2€0102UHEeCKOMY 3AKI0YEeHUI0
ovL-eviz6an u3 Kueea munucmp eeonocuu Yxpaunvl. Hyscno noouepk-
HYMb, 4mo 8ce 8ONPOCHl PeUlanucy MeHoseHHo u onepamusHo. Ceasb
co cmpanot b6vlia uckmoyumenvio nadedxcunou. E. I1. Beiuxoe nepeoa-
ean npsmo 6 Axademuro nayk CCCP ucxoOHnvie danmuvie 0 pacuemos
Ha DBM u mym dce nonyuan omseemul. Jlo6yo mexnuueckyro ungopma-
YUIO MOJCHO ObLIO NOJYUUMb 8 CYUMAHHbIe MUHYMbL U3 AKademuu Hayx.
Mui paspabomanu cosmecmuo ¢ UHCHMUMYMOM cXeMy NPOXoOKU Cmeoia
U 20pU3OHMANLHOU 8bIPAOOMKU, BbINOJIHUNU UCNOIHUMENbHBIN 2PAPUK,
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u ¢ omum M. U. ll]ados (munruCTp yroasHOU mpoMeriuieHHOCTH CCCP)
ynemen 8 Mockeyy.

PaboTbl ObUIM HauaThl C YriIyOJeHUs KOTIOBaHA (K Havaixy paboT
ero nryouHa ObliIa OKOJIO 5 METpOB, a TpeboBanock 6,5—7,0 ). B koTio-
BaHe OBUT CMOHTHPOBAH MPOXOMYECKHUNA IIHT, TOCTaBICHHBINA n3 Kuena,
Y Havyajach MPOXOJKa INTpeKa. 3a MCKIIOYEHHEM yCTAaHOBKHU jKerne300e-
TOHHBIX TIOOMHIOB C TOMOIIBIO IIUTA, BCE PabOTHI BENHCH BPYUHYIO;
KpPYIJIOCYTOYHO B BOCEMb TpPEX4yacoBbIX cMeH. IIITpek moj aBapHKHBIM
peaktop mnmuHON okoyio 170 m O mpoiineH U 3akperuieH 3a 13 cyTok.
PaboTs! M0 co31aHUI0 MTOTYIIKK OBIITH 3aBEPILECHBI K 28 HIOHS:

...UepHOOBUIBCKAsA aBapusi TOTpeOOBaia HEOBIBION It MUPHO-
ro BpeMEHU MOOMJIM3allMU CHJI M CPEJCTB OTPOMHOM CTpaHbl. B xome
JIOKaIHM3alui ¥ JIUKBUIAIUH TTOCIEICTBUH Pelaioch MHOXKECTBO Mac-
MITA0HBIX, CIIOKHEUIIIMX U YHUKAIBHBIX 3a/ad.

Tak, ¢ UeNbI0 MPEIOTBPATUTH MOCTYIUICHHE 3arps3HEHHBIX pa-
nuonyKimaaMu Boj ¢ mromanku YADSC B pexy Ilpurmsats 6pu1a coopy-
JKeHa JKee300eToHHas «creHa B rpyHTe» [47] rimyounoii 1o 100 meTpoB
U TIPOTSDKEHHOCTBIO OKOJIO TPEX KHUIIOMETPOB. . .

C 11 mas 1986 rona mHax 30HOH OTUYKICHUS U HA JATBHUX OJ-
CTYIaX K 3THM TEPPUTOPUSIM BEJIHCH PA0OTHI MO YIPABICHHUIO BhINae-
HueM ocajakoB [48]. C »3Toli LENBIO. UCITOIL30BAINCH camosieThl AH-
12BI1 w maneaume OomOapmupoBmukn TY-16, mepeobopyroBaHHBIC
B Havaje 80-X ToJ0B B MeTeonadopaTtopuu mo T. H. nporpamme «Llu-
KIIOH». MeTeopoyioraM M3BECTHBI CIIOCOOBI aKTUBHBIX BO3JCHCTBHI Ha
o0aka, KOTOpbIE MPH OMPENEICHHBIX YCIOBUSIX MOTYT KaK CIIPOBOIIH-
poBaTh, TaK W MPEIOTBPATUTH BBIMIAIeHNE 0CaaKoB. IIpu 3TOM ¢ camo-
JeTOB B oOJlaka BHEAPSIOTCS («3aceBalOTCs») CIIENUATBHBIC PEareHThI:
Honucroe cepeOpo, MEMEHT, cyXas yriaekuciaora. Takue BO3ACHCTBHS
MpUMEHSUIHCh HaJx MockBoit Bo BpeMs Onummuansi-1980, MexmayHa-
ponHoro/pectuBats Monoaexu 1985 roga 1 MpoIOIKAOT IPUMEHSTh-
Csl TIPH. MPOBEJICHUH MACCOBBIX MEPOINPHUSITHH, a Takke AJs OOpbObI
C JIECHBIMH TIOYKapaMH.

Odummansuas uHbDOpManms 0 moapasaeieHnn «LIuKiIoH» U ero
paboTax B CBS3M C YEPHOOBLIHCKOW aBapueil A0 CHUX MOpP CKyIa, B CBS3H
C'U€M BO3HHKJIH Pa3Hble IPEATOI0KEHNS Ha 3TOT CYET.

ITo Hambonee pacrnpocTpaHCHHOW BEpPCHH, MPUMEHEHHE aBUALUU
B mepuog ¢ 11 mas mo 9 wuroHS BenoCh IS pa3pylIeHUs KydeBo-
JOXIIEBBIX U TPO30BBIX OOJIAKOB Ha OJIKHHX IMOJCTYNax M B paioHe
mwiomaaku YepHoObutbckoit ADC. DTO MO3BONHIO TPEIOTBPATHUTH
CMBIB PAaJHOAaKTUBHBIX 3arps3HeHUM AoxkasMu c Teppuropuun ADC
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B peky [pumsite. B mepuon ¢ 15 cenrsiops mo 20 gexadbps 1986 ronma
IIPOBOJUINCH pa6OTBI 110 MOAABJICHHUIO KOHBCKTHUBHBIX O6JIaKOB, 3apoixK-
JTAIOMIMXCS HaJ 30HOM M COAEpiKalluX OOJbIIOE KOJUYECTBO PaTUOAK-
TUBHOM TBUIH.

Oco0sIe criopsl BeyTcs O PO B YEPHOOBUIHCKUX COOBITHSIX Ca-
monetoB Ty-16 «ukmon» (puc. 45). B 2007 romy Tenexanainom «bu-
bu-Cu-2» ObL1 mOKa3aH JOKyMeHTalbHbIN ¢GuinbM «Hayka o cymep-
mTopMax>», B KOTOPOM MPUBEACHBI CBUACTCIILCTBA OAHOIO N3 KOMaHA-
poB TY-16, maiiopa Anekcest ['pymmuna. Ilo ero cioBam, 0H y4acTBOBaI
B OIEPaIVH 10 HCKYCCTBEHHOMY OCKACHUIO PaliOaKTUBHBIX. O0JIAKOB
HaJ| TeppuTopuel bemapycu ¢ Lenbpl0 HE AaTh UM PacHpOCTPAHUTHCS
B CTOPOHY KPYITHBIX HACEJIECHHBIX IIYHKTOB, IIPEX]IE€ BCELO MOCKBBI.

CoriacHO BOCIIOMU-
HaHusM A. I'pymnna, TVY-
16 BozmeicTBoBan Ha 00-
Jaka co _/cTparocdepsl;
B ero 0OoMOOOTCeKe pa3-
MEIajacs T.H. KOMIIJIEKC
). KacCEeTHBIX JiepxaTeneit

—

-

. \ ! crnencpencts.  JlocioBHO:

PR «lIpedcmasnan smom Kom-

= niaexc coboui 940 cmeonos

kamuopa 50-mm. Cuaps-

HCanca cneyuanrbHuIMu na-

MPOHAMU,  HAYUHEHHbIMU

Puc. 45. TY-16 «LiuknoH» sooucmoim cepebpon.

Ymobwvr eam Ovlno nezue

npedocmagumsv d¢gekmusnocms IMOL CUCEMbL, CKANCY, YMO 0OHO20

nampoua xeamao 0usl mozo, Yymodwvl coenams «OblPKY» 8 001aKax pa-

ouycom 6 noamopa kuromempay. W nanee: «ua OanouHvlx oepicame-

51X noo_kpwiiom Ty-16 noosewusanuco Konmetinepol 0Jisl pacnblieHus
yemenma mapru 600».

Bepcns 06 ocaxxeHnn painoakKTUBHBIX 00J1aKOB HE JIUIICHA TIPO-
TnBopeunii. B ¢uneme «bu-bu-Cu» u Oomee paHHEM HWHTEPBBIO
A/ T'pymmnua «Poccuiickoii razere» [49] cooOmraercs, 9T0 OCHOBHON
00beM cBoeil paboTel TY-16 BBITONHIIN OCceHBI0 1986 roma m BecHOM
1987. B To xe BpeMsi OCHOBHBIE OYaryd paJroaKTUBHOCTH c(hOpMHUPOBa-
JIUCh B MEPBBIC JIHU MOCIIC aBAPUH, O YE€M CBHJICTCILCTBYIOT O(PHIINAITb-
HBIC KapThl 3arPA3HEHUSI.



2.10. JIuxBUAATOPBI

JlukBuaanus NOCIeACTBUI YepHOOBILCKON aBapuu — 3HAYUTEIIb-
HBIA 3Tanm Hamed ucropun. OH XapakTepU3yeTcs HE TOJIBKO MOpaKaro-
IIUMH BOOOpaKeHHE MIMPOKOMACIITAOHEIMH W YHUKAIBHBIMHU JCHCT-
BUSMH — B HEM MEPEIUICIUCh CYIbObl MIJUTMOHOB JIIOJICH, MPOSBUIIUCH
KaK MYECTBO, MPO(EeCCHOHAIM3M U OTBara OJHUX, TaK U MaJIOAYIIHUE,
HEKOMITETEHTHOCTh W JIULIEMEpPHUE APYTHX... DTO TeMa CEePhE3HBIX WC-
CJEeIOBaHUM, MyONUIIUCTUICCKUX M XYI0KECTBCHHBIX IPOM3BEICHUM.
OcCTaHOBUMCS JIMIIb HA BAKHEHTITX MOMEHTAX.

Ha nepBrix xe 3acemanusix IIpaBUTENbCTBEHHONW KOMHCCUU BbI-
SICHUJIOCh, YTO Ui JIMKBUAALMU TOCJEACTBHI -aBapuu HEO0OX0IUMO
CpPOYHO TIPHUBJICYH 3HAYUTEIHPHOEC MHOXKECTBO JTIONICH. CAMBIX Pa3HBIX
npodeccuii U crenuaibHOCTeH. B cocTaB yd4acTHHKOB JMKBHIAINA T10-
CIIEICTBHH aBapuu («IIMKBUJATOPOB) BOIILJIH:

— corpynauku YADC, mpo10inKaBITie. BEIMTOTHEHIE CBOUX 00s-
3aHHOCTCH;

— Ka/IpOBBIE BOEHHOCIY)KAI[MEe W BOCHHOCITYXXAIllHe CPOYHOMH
CIIy0B1 MuHUCTEpPCTBA 000POHBI 1 MUHUCTEPCTBA BHYTPEHHUX JIET;

— TpU3BaHHBIE HAa cOOpHI BOGHHOCTYXKAaIIHMe 3amaca («mapTu3a-
HBI»), B OCHOBHOM HMEIOITUE OIBIT CIIY’KObI B XUMUYECKUX BOMCKAX;

— KOMaHIMPOBAHHEIC U3 HAYUHBIX, TPOCKTHBIX U APYTHX YIPEK-
JEHUH CIIEIMATNCTBI PA3IUYHOLO PO(UIIsI, METUKH, a TAKKE CTPOUTE-
T, MOHTQXXHUKH, BOIUTEIHN, paboumne.

Bcero B paboTax mo JIMKBHIAIIUHN MPHHAIN ydacTHe MO OQHIIH-
anbHBIM JaHHBIM [39] oxomo 600 Thic. yenoBek, n3 KOTopbix 380 ThIC.
BOEHHOCTYXamux. OcHOBHAS 4YacTh paboT ObUTa BEITIONHEHA B 1986—
1987 ronax.

[To BOCHIOMWHAHUSAM HEKOTOPHIX PYKOBOJMTENEH W JIMKBUIATO-
pOB, B'IICPBBIC TTOCIICABAPUIHBIC THU I[€HA BHITIOTHEHUS TEX WJIN HHBIX
3aJIJaHUI [0 M3yYeHUI0 OOCTaHOBKH, JIOKAJIHM3AIMHM W JUKBUAALWU TO-
CTEICTBUI M3MEPSIIach B YEIOBEUYCCKUX JKU3HIX. Hambombmmme mo3sl
00TyUeHUs TOYYIIIA COTPYIHUKH UepHOOBUIRCKON ADC, mokapHBIE,
MEIUITMHCKHE W JpyTrue pabOTHUKH, KOTOPHIC HAXOMWIUCH B MOMEHT
aBapyy Ha IJIOUIA/IKE W MPWIETAOINX yJacTKaxX. JTH A03bI OBUIA COM3-
MEPUMBI CO CMEPTEIFHOH W COCTaBISIM OT HECKOJBKUX CIHHHII
1o 10 36 u Gomplie 3a cyeT BHEUTHETO OOIydeHHS M MIPUMEPHO CTOJIBKO
JKe Wi ere OoJiblle — 3a CYeT BHYTPEHHEro OOJydYeHHs], B YACTHOCTH,
MU TOBHUIHON JKeJIe3bl.
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B mocnexyroniemM caMbIMH CIIOKHBIMH M OMACHBIMH OKa3aliCh
paboThl Ha TeppuTOpuHu 3 U 4 OJIOKOB, OCOOCHHO TI0 PACYUCTKE KPHIII
TypOMHHOTO 3ajla U TPeThero OJIoKa. 3HAYeHUS MOUIHOCTU JO3bI H3-
JIy4CHHUS B OTACJIBHBIX MECTax ObUIM YpEe3BbIYAiiHO BHICOKH. Tak, Ha
Kpbime 3 Omoka oHu nmocturaiu 30 36/zac, a B HEKOTOPBIX MeECTaxX
Yy OCHOBaHUsI BEHTWISIMOHHOHN TpyObl — 100 36/uac u Beime. Cieno-
BaTeNbHO, HAXOJIUTHCA TaM YeJIOBEKYy ObLIO BO3MOXKHO He Ooiee Je-
CSITKOB CEKYH]I.

W3 BocIOMUHAHUWN OJTHOTO W3 TUKBUAATOPOB [50]:

«llonazanoce 0sa evixoda ma kpwviwy. Ha camoii xposre pa-
bomanu ececo 45 cexyno. Ilo cexynoomepy. bBoey nepeodesaics
8 3AUUMHBIL KOCMIOM, eMy VKA3bleanu: 60H KYyCoK:epaguma Je-
acum. Kpviwa, xax ¢pymoéonvnoe none. Ilo 0goe-mpoe ¢ ronamamu
doichbl OblIu npobesxcams 00 epaduma 3a 15 cexyno. Ilooxea-
mums e20 Ha 1onamy u 3a ciedyiouue 15 cexyno domnecmu 0o Kpas
Kpbliu, 20e CMOsI 0ZPOMHbLIU KOHMeUHep paouQaKmMUBHBIX OMXO-
006. COpocumv CMepmMOHOCHBIU 2pY3 6 €20, nacme — u be2om 00-
pamuo, ewge 15 cekyHO».

PaboTh1 o
OYHCTKE KpOBIH TIe-
PBOHAUYAIBHO TUTAHH-
pOBaNOCh  OCYIILIECT-
BHUTH POOOTOTEXHHUKOH,
OJIHAKO U COBETCKHE
(puc. 46), u3apyoOex-
Hble pPOOOTHl OKa3a-
JINCh HECTIOCOOHBI BbI-
MOJTHUTh BCE TIOCTAB-
neHaple 3amaun. OHH
YacTo 3acTpeBaid Ha
00JI0MKax, a M3-3a BEI-
COKMX ypOBHEW pa-
TN TIPOMCXOIUITH
OTKA3bI AJICKTPOHUKH.

B nanbheitmem
NPaKTHYEeCKH BCE pa-
0O0TBHI BBIOJHIINCH JUKBHIaTOpamMu (puc. 47). Bor ogHa n3 odunmas-
HBIX CBOJIOK TOTO BpeMeHH [39]:

oh iy B 1"Tpancnau” § ST
Puc. 46. CneunanmsmMpoBaHHbIA TpaHCNOPT-

HbI poboT CTP-1. NpopaboTtan B 0bLiei
CNOXKHOCTM OK0M0 10 YacoB U OYUCTU OKONO
20 K8. M KpbILwn
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Puc. 47. Pabota Ha Kposne. ®oTo Uropa KoctnHa, KoppecnoHAeHTa
yKkpaunHckoro AlMH

«B pabomax no yoanenuio 8blCOKOPAOUOAKIMUBHBIX 8EUYECTNE CO
emopoii mpyouot niowadku Yeproowvinockoni ADC npuman yuacmue
Juunbll cocmas eolickoewlx yacmeu 44317, 51975, 73413, 42216 6 ko-
auuecmese 1376 uenogex.

3a epems gvinoamenus pabom:

— €0bpano ¢o 2-1i mpy6oHOU NIOWAOKU 21A6HOU GEHMUIAYUOHHOU
mpyovl U cOPOULeHo 6 pasean agapuiinozo peakmopa 16,5 monuwl pa-
OUOAKMUBHORO 3aPAINCEHHO20 2padpumay

— L cobpano u yoaneno 11 nonypaspyueHHvIX meniosvloensaouux
cOOPOK € s10epHbIM 2OPIoUUM 00UWUM 8ecOM 2,5 MOHHbL,

— cobpano u copoutero 6 asaputinvii peakmop doaee 100 Kyckos
TB3JIos.

Cpeousisi npooonsicumenbHoCms pemenu pabom cocmagnaia 40-
50 cexyHo.

Cpeousisi 0oza obnyuenus eoennocaydcawux 10,6 penmeenay
(mpumepno 100 m36).

B 1986 rogy npenenbHbI ypOBEHb A03bI  OOJTY4EHUS JUIS JIMII,
3aHATBHIX Ha aBapUHHBIX pabortax, coctaBmsia 250 u36 U He MpeBBILIAT
3HAYEHUH, PEKOMEHJOBAHHBIX MEXIyHapOoJHOH KOMHUCCHEH MO paguo-
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JIOTUYECKOH 3aIlMTe U JEHCTBYIOIUMU B cTpaHe Hopmamu paauanuoH-
Hoit 6e3omacHocT HPB-76. OT1o0 TpeboBasio mopsaka, Koraa MmoJydnB-
1IMe MaKCUMAaJIbHO JAOMYCTHMYIO 03y OONyYeHHUsI OTCTPAHSIOTCS OT pa-
0OTBI, @ UX MECTO 3aHUMAIOT Apyrue. OIHAKO TaKoW MOPAI0K ObLI ycTa-
HOBJICH HE cpa3y M He Be3lle. Tak, M0 BOCIIOMHHAHHSM OQHIIEPOB-
JUKBUJATOPOB, TepBble TPYIIBl pe3epBUCTOB Haxomunnch Ha ADC
1o 6 MecsIIeB.

CyTouHBIC 103BI OOBIYHO OIEHUBAIHNCH KOCBEHHO, U3 pe3yJbTa-
TOB IIPEJBAPUTEIBLHON T03UMETPUYECKON pa3BEIKU, U BO MHOTUX CIIy-
qaiaX HCKaXaJINCh. I/IHI[I/IBI/II[yaJ'IBHLIe JO3UMCTPEI UCIIOJIB30BAJINCE OT-
HOCHUTENIBHO peako. B To xe Bpems ypoBHHM paguanuu ObLTH BEChMa
HeoHOpoaHBIMU: (pparmMenTsl TBDJIoB u rpadura co3gasBany J0Kalb-
HbI€ OYaru C 4Ype3BbIYailHO BHICOKOW MOIIHOCTHIO A03bL. [loatomy na-
e ecll He IMPEeBBINIaliach CPEJHSS MO TOJpa3JieNeHuto  Jj03a, 4acTb
JUYHOTO COCTaBa CHIBHO mepeodiyydanachk. OnpeaennTh ke T03bl, T0-
Jy4YeHHbIE KOHKPETHBIMH JINKBUJIATOPAMH, U yIIEpO WX 3IOPOBBIO ObI-
JI0 IPaKTHYECKN HEBO3MOXKHO.

[To nannbM [51], cpennee 3HaueHne 3QPexTHBHON /103 BHEIII-
Hero o0iydeHus MukBuaaTopoB B 1986 rony cocrasmio 170 m3s. Cre-
IEHb AJOCTOBCPHOCTHU OTHUX JAaHHBIX HCBEJIIHMKA XOTHA OBl IIOTOMY, 4TO
pa3sHbIMH OpraHu3anyvsaMu, MTPOBOAUBIINMU I[OSI/IMeTpI/I‘IeCKI/Iﬁ KOH-
TPOJIb, UCTIOTH30BAIUCH PA3NIUYHbIC THIIBI JTO3UMETPOB H METOJUK H3-
Mepenns. Okomo 25% NIMKBHAATOPOB BOOOINE HE HMEIOT IaHHBIX
0 TOJIYYEHHBIX J103aX.

ITocne aBapuu pocCUiicKue yUeHbIE YCTAaHOBUWIIM, YTO CYIIIECTBEH-
HBEIIl POCT PaKoBBIX 3a00i€BaHUI cpear OOMYyYEeHHBIX BO3MOXKECH IPH
cpenneii mo3e 300 u38 mbomee. U3 198 ThICSY pOCCUICKUX JTUKBHIATO-
POB Takue MO3BLHOTYUMIA IPUMEPHO ISATas YaCTh; PUPOCT OHKOJIOTH-
YECKUX 3a00JIeBaHMN Cpein HUX cocTaBmi 3%.

Juaruro3:OJIb (octpas mydeBas 00Je3HB) TIEPBOHAYATLHO OBLT 1MO-
CTaBJICH. B' 00MICH CIOXKHOCTH 237 TMOCTpaaaBIINM, BKIIOYAsl TIEPCOHAT
YADBC ' noxapHBIX, ¥ OBUT OKOHYATEIILHO YCTAHOBJICH Y 134 uenoBexk.

OuncTKa KpHII OT KPYMHBIX OOJOMKOB Oblila 3aBepIllieHa B CEH-
0pe 1986 roja, B 4ecTh 4ero Ha BEHTHISIIHOHHYIO TPYOy BTOPOH ove-
pean OBII0 yCTaHOBIIEHO KpacHoe 3HaMs. OIHAKO MOHAIO0OMIHCH TO-
BTOPHBIC OYHCTKH, KOTOPHIC TIPOMU3BOIMINCE B nekabpe 1986 roma u B
1987 romy. B pesynbpTaTe me3akTHUBAIlMA MOIMHOCTH JO3BI TaMMa-
W3JTy4YeHUs] B MAIIUHHOM 3alie TPEThEro JHEProdJoKa K KOHIYY HIOJI
1987 rona ue npessimana 0,5 m36/4.

JlukBumaTopaMu OBLT BBITIOJTHEH OTPOMHBIN 00BeM padoT Mo Jie-
3aKTUBAllAM HACEJIICHHBIX IyHKTOB, Tepputopuii, mopor B 30-
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kmmoMeTpoBoit 30He ADC u 3a ee mpenenamu [39]. B xone me3aktuBa-
LIVH IIPOBOJWINCH CPE3aHUE U yIAIECHUE 3arpA3HEHHOI0 IPYHTAa, 3aChIII-
Ka YHCTBIM TPYHTOM 3arpsi3HEHHBIX YYacTKOB, ac(albTHPOBAHUE JIOPOT,
VIIUI, TPOTyapoB, 3aMEHa KpOBElb, 3a00pOB, CHOC 3arps3HEHHBIX
crpoenuii. Tombko JleToM U oceHblo 1986 roma B 3TUX paborax OBLIO
3aneiictBoBaHo 44 Teic. yenoBek u 10 257 equnun TeXHuKH. Mcmons30-
BaJMCh OYJIbI03EPHI, CKPENEphl, rpeiiepbl, OCTOHOBO3bI, aBTOKPAHbI;
IMMaHCJICBO3kI, ClICHHAJIbHAA TCXHUKAa MHKCHCPHBIX BOMCK U noapasaeiic-
HUH IPaKTAHCKOH 00OPOHBI, aBUAIHSL.

Bcero 0buto 00paboTano 129 HaceNeHHBIX MYHKTOB, IpHYeM 57
U3 HUX MOTPeOOBaIM MOBTOPHOM JIe3aKTHBAIH, a 36 TOJBEeprajmuch 00-
pabotke 3 u Gonee pa3. Jlego B TOM, YTO MOCTIE OJTHOKPATHOW JI€3aKTH-
Ballii MOHOIHOCTH AO3blI U3JIYUYCHUSA Yy MOBCPXHOCTH 3€MJIM CHHKAJIACh
Bcero B 3—5 pas.

B xone neszak-
TUBAIMH  CHUMAJICS
CIOH 3€MJIM TOJIIIU-
HOM okomo 20 cm.
B pe3ynbTaTe BO3HU-
KaJI OTPOMHEIN 00B-
€M TpyHTa, KOTOPBIH
HYXHO OBLIO TIepe-
BE3TH U 3aXOPOHUTH
B CHEIHMaJIBFHO CO3/a-
BaeMBbIX ITyHKTaXx.
3aXOpOHEHUI0  TO-
JeKadu  CHECEHHBIE
IOMa H® TIOJBOPBS,
MTOBPEXACHHAS  WITU

Puc:48. Knanbuiie BOEHHOMN TEXHUKK HE MO/IIAF0IIAsICS

NE3aKTUBAIlUN  TeX-
HUKa, BEPTONCTHI, aBTOMOOWITH, aBTOOYCHI (pHcC. 48).

MaccoBasi /Ie3aKTHBAMS HACEJNEHHBIX IMyHKTOB, ITOCTPAJaBIINX
ot aBapun Ha YADC, nmponoipkanack mo 1989 rox. Tonbko B bemapycu
3a npenenamu 30-KUIOMeTpoBOH 30HBEI OT UepHOOBUTECKOM ADC OBLIO
JIe3aKTUBHPOBaHO OKoJ0 500 HaceleHHBIX MyHKTOB, a Ha OTCEJIEHHBIX
TEPPUTOPHAX 3aXOPOHEHO OKOJIO 5 THIC. MOABOPHA M KalUTAIbHBIX
CTPOEHUH.
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Benoce  mMHOXECTBO
JIPYruX padoT: KOHTPMEPHI
MO 3AlUTEe PEUHBIX CHCTEM,
3aXOPOHEHUE «PBDKErO JIeca
(puc. 49) [47], mocTosHHAS
JIC3aKTHBAIMS  aBTOTPAHC-
MopTa, TMO/IABJICHUE ITHUICO0-
pazoBaHusi  (OCOOCHHO Ha
TPYHTOBBIX JIOpOrax, ‘0004H-
HaX  IIOCCEWHBIX.. JOpPOT,
CTPOUTEIBHBIX . TUTOIIAIKAX )
CHCIMAIbHBIMU  XUMHUYECKHU-
MH COCTaBaMH, BOCCTAHOBJIC-
HHE PACTUTEIIBHOIO TOKPOBa
M 3aJIECCHUEC  JIC3aKTHBUPO-
BaHHBIX TEPPUTOPHIL.

TpyXl NMKBHIATOPOB
3aCIay KMBaeT TIyOodaiie-
B pesynbTate PaAMoaKTUBHOO BbI6poca IO YBKEHUA M BCEHAPOJ-
Ha naowaam okono 10 km? B61M3uM peak- HOW mamaTH. B Hamm HK
TOpa orpomMHas 03a 061yyeHus npusena
K rnbesnun AepeBbes, NPeUMYLLECTBEHHO AQXKE TIPOCTO  MPCACTaBUTH
COCEH, M OKpaLLIMBaHUIO UX B Bypo- cebe  curyaunuio, Korja
KDaCHbIN LBeT. HY)KHO BBIIIOJHUTh CBOIO

paboTy ¢ PUCKOM ISl JKU3-
HU WM 3I0POBbsI, CIOCOOHBI He-Bce. YCHIHAMU JIMKBUAATOPOB CO3/1a-
BaJINCh MEHEE OIMAacCHBIE YCIOBHUS JUIsl Pa0OTHI MPUXOJSAIINX UM Ha CMe-
Hy, Oe3omacHble YCIIOBHS IS MWUIHOHOB TPaKAaH, MPOXKHBaBIIHX
Ha 3HAYUTENBHBIX paccTostHUAX oT HADC.

Puc. 49. Pbixkuit nec

2.11. DBakyanusi. 3an[UTa HACEJTEHH.
HNudopmupoBanue 06 aBapumn

Bompoc 3Baxyanuu ropoaa Ilpumnsate o6cyxmancs Ha IEPBOM 3a-
cemannn, [IpaButenscTBEeHHON KOMHCCHU BeduepoM 26 ampens. B stor
MOMEHT MOIIHOCTH J03bI M3JIy4€HHUS B TOPOJE B CpPEIHEM HE MPEBbIIIa-
na wm36/uac. OHa ObllIa 3HAYMTEILHO MEHBIIE, YyeM Ha Iomagke ADC,
MOCKOJIBKY B CIIOKHMBIIUXCS METEOYCIOBHSIX OCHOBHASA YacTh PaJHOaK-
THBHOTO BBIOpOCA MepeMenianach MUMO TOpOo/Ia.

CornacHO OEHMCTBYIONIMM B TO BpPEMs HOpPMaM paadarliOHHON
0€30I1acHOCTH IBaKyallys MOTJIa POU3BOJUTHCSA B CIIydae MPEBBIIICHIS
MPOTHO3UPYEMOH /T03bI OOIy4eHHS 3a MEepBble AHM TIOCIE aBaphu 3Ha-

104



yennst 250 m36 m Obuta 00s3aTENBPHON TPH TPEBBINICHUH 3HAYEHUS
750 m36. Ilpu mpoOMEKYTOUHBIX 3HAUEHUSIX J03bI IPABO MPUHUMATH pe-
HICHUE MPUHAIIEKATIO0 MECTHBIM OpraHaM BIIACTH.

OnHaKo B yCTOBUSIX HENOCTaTKa HH(POPMAIIMK O COCTOSHHU peak-
TOpa HYXKHO OBUIO YYMTHIBATh U CaMble HEraTHBHBIC CIICHAPUH PA3BUTHS
COOBITHIT, 0COOEHHO BO3MOXHOCTH HOBOTO B3pbIBa. B ciydae monaganus
pAacIUIaBICHHOTO TOIUTUBA B €MKOCTH C BOJIOW TIOJ PEaKTOPOM MOT IHpPO=
W30UTH MapoBoi B3peIB. [Ipy monagaHuy B BOy Hepa3pylnIeHHOTO (par-
MEHTa aKTUBHOM 30HBI MOTJIa HA4aThCsl HEYNpaBisieMast eIHas PeaKiys.
Pacuetsl moka3pIBaiy, 9TO MPU ITOM B 30HE C paguycoM OKoio 30 Kkm
BO3MOJKHBI BECbMa CEPbE3HbIE TIOCIIE/ICTBUS JIJIsl HACETICHUS, B TOM MHUCIIE
CIIy9au OCTPOH JIydeBOit O0JIE3HU C JICTATLHBIMH UCXOaMHU.

ITo Boctomuuanusim B. A. Jleracosa [52]:

«Bom 6 amux ycnogusax u wiiu OUCKyccuu, Ho mym s 00JHCeH CKa-
3amob, umo ¢usuxu, ocobenno, Buxmop Anexceesun Cudopenxo (3a-
mecmumenv Ilpedcedamens I'ocamomsnepeonadopa), npeouyecmeys,
Ymo OuHamMuxa OyOoem MeHAMbCs He 8 JIYUULYIO CIMOPOHY, HACTAUBAnU
HA 0053aMeNbHOM NPUHAMUU pelenus 00 98aKyayuu, HO U, 3HAYUM,
Meouxu 30ech, 4mo au, ycmynuau gusuxam.u 2oe-mo 6 10 uau 11 wacos
seuepa 26-20 anpens bopuc Eedoxumosuy. (Illepouna), npocnywas na-
wy OUCKyccuio, NPUHsL peuterue 00-0053amenbHOl I8AKYAYUUY.

BbuTO penieHo BBHIBO3UTH OCHOBHYIO 4acTh HAaceJeHHS aBTOOY-
caM¥, MPSMO OT MOMBE3MOBKUIBIX J0MOB (puc. 50). B Houb Ha 27
ampensi COTpYJHUKH OpPraHOB BHYTPCHHHX JIeJ1 TIPOBEIH 00X0JI BCEX
JIOMOB U OHpeZ[eJII/IJII/I KOJIMYECTBO KHUTENeH, MPOKUBAIOIINX B KaX-
oM momabe3ne [53].
Y1pom B pailoHe
ropoga OBUIO CoO-
CPEeIOTOYEHO OKOJIIO
1200 aBTOOYCOB
(m3 Hmx 100 — pe-
3epBHBIX) U TIpH-
mepuHo 200 6opTo-
BBIX TPY30BBIX aB-
TOMOOMIJIEH, a Ha

JKEJIE3HOJOPOKHOU
cTaHUu SIHOB —
Puc. 50. OBaKkyauua MNpunatum JIBa IN3EJb-TI0E3]1a.
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ITocne omoBemenus yepe3 paauocetb, HaumHast ¢ 14:00 27 ampe-
7S, 32 TPH 4aca W3 ropoja ObUIO BBIBE3EHO OKOJIO 45 ThIC. YeJOBeK,
B TOM 4HCiIe 0Kojio 17 Thic. Aetedt u 80 nexaunx 0oJbHBIX. B comporo-
xneHnn MamH ['AW aBToOyCHI HanpaBIsIMCh K TyHKTaM J1e300paboT-
KH, 2 OTTyAa — K MecTaM paccejeHus: B AepeBHsAX. YacTh aBToOycoB
mponojia 4epe3 HaBeJIeHHBIﬁ BOCHHBIMU cari€pamMu HOHOHHHTCHBHBIﬁ
IIOHTOHHBIN MOCT 4yepe3 pexy [Ipunsrs.

B ropone ocramuces mume cotpyanukun YADC, unenst [lpaBu-
TEJIbCTBEHHOW KOMECCHH H €€ ammapaTa, pabOTHUKH KOMMYHAIEHBIX U
npyrux ciyxk6. [Tocneanue nokunynu [IpurisaTh mociae NpoBEACHUS He-
OTJIOXKHBIX paboT O KOHCEPBAIMH TOPOJICKOTO XO03siiicTBa. 28 ampeis
u3 [punsitn B YepHOOBUTH NepeaucionupoBaiack [IpaBuTenbCTBEHHAS
KOMUCCHSI, OnlepaTHBHbIC rpynmnbl ¥ mTadbl. ['opon [Tpumnsats HaBcerma
omycren (puc. 51).

Puc. 51. lopog MNpunate. Baann — YA3C n coopyaemblii capkodar

B nagaxe mas W3-3a MPOIOIDKAIOMIETOCS BBIOpOCA pagHaliMOHHAs
0o0cTaHOBKA MPOIOIDKANA YXYIIIATECS. 2 Masi B paiioH aBapu# MPUOBLIO
PYKOBOJICTBO rocyaapcTsa Bo Tiase ¢ [Ipencenarenem Cosera MuHHCT-
pos CCCP H. U. PeixxoBbiM 1 pykoBoAcTBO YkpauHckoir CCP. B ator
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JIeHb OBLIO MPHUHSTO pellieHrne o JanbHeiel sBakyanuu: u3 10- u 30-
KIJIOMETPOBEIX 30H BOKpyT YADC.

N3 Bociomunanuit H.U. Prokkosa [39]:

«Koeoa mwi ¢ Jlueauesvim npunremenu 6 Kues, mo oxkasanocw, umo
Hu nepeviti cexkpemape [[K Komnapmuu Yxpaunwvl Llepouyxuil, nu e2o
bnudicatiuue COpamHuKy 3a 3mu yace 0ojieue OHU HU pasy He YOOCYiCU-
JUCh nobvisams 6 30ne beocmeus! (...)

06 obcmanoske kopomxo pacckasanu Llepouna, Jleeacos, Maiio-
pey, Benuxos, npedcedamenv [ ockomeuopomema Hspadsne. Ilomom me-
OUKU LICMYNUIU, XUMUKU O CBOUX NPOOIeMax, a ephee, 06 0ouwux (...)

Ho 6vin 6onpoc, komopulii npedcmosno peuwiumys UMEHHONHAM.
Mmne. Ha cmon neana kpynHomacuimaonas Kapma, Ha KOmMopou HaHece-
Ha Oblia HepOo8HAsl, YPOOAUBAsl KIAKCA — 30HA ONACHO20. pAOUOAKMUBHO-
20 NopaiceHus, OmMKyoa Ccled08aio 38aKyupogame xcumenei. Ecau
MKHYMb USNOU YUPKYISL 8 MOUKY ¢ Haonucvlo "Yeprobvins” u nposecmu
oKkpyscHoCmb paouycom 30 Kuromempos, mo camvie OIUHHbLE U MOHKUE
"s3biku» 30Hbl ynepauch Ovl 6 Hee...

Bcee srcoanu pewenus. Ouubumocs Ouli0 Heb3s.

— Dsaxyuposamb model byoem uz 30-mu Kuromemposou 3ouwt!

— U3 eceti? — nepecnpocun Kmo-mo:

— U3 eceil! — pewuumenvro-noosen s uepmy. — M navunamo He-
MeOJIeHHO.

Koeoa cnycma neckoasko uacos muvl 6osspawanucy ¢ Kues, na-
gcmpeuy Ham wiiu 8 30HYy COMHU NYCMBIX aémodycos, KA3daaiocCh, 4mo
6csi 0opoea om YeprnoboLis do-Kuesa ovina umu 3anama. B 3one donorc-
Hbl ObLIU 00e300emb 186 HaACeNeHHbIX NYHKIMOBY.

- 2 ¥ o P R OBakyarusi Hacele-
b 9 ' . Husg u3 10-KuIoMeTpoBoi
30HBI  HaJajach 2 mas
B 18 wacoB. 30-kmiomMeTpo-
Basi 30Ha, HBaKyaIusi KOTO-
poii Hawanach 4 mas, oxBa-
ThIBaJla U YacTh TEPPHUTO-
pun benopyccuu. B uucne
Ipyrux 4-5 mas ObLIO dBa-
KynpoBaHO 50 HaceIeHHBIX
MyHKTOB [ 'OMeNbCcKoi 00-
mactu (puc. 52). 3ampema-
J0ch Opath ¢ coOoi BemH,
nmpeaMeTsl  0bmxoma, Jo-
Puc.52 3Bakyauua MaIlIHUX >XUBOTHBIX; MHO-
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rue ObUTM 3BaKyHpOBaHBI B JOMalIHed oxexknae. Ha Bompocsl jrozet,
KOT'Jla OHH BEPHYTCS AOMOM, OOBIYHO COOOIIANOCH, YTO 3TO MPOU30IIET
4yepe3 HECKOJIBKO JTHEH.

B menom BecHoii-nerom 1986 roga Ovu10 3BakympoBaHo 188 Ha-
CEeJIEHHBIX MYHKTOB (BKitoyass ropoja [lpumare u YepHoObuTw), TOE
npoxkuBanio 116 000 genoBek. DBaKyHpoBaTh MPHUILIOCH TAKKE OTIETh-
HBIC HaceJIeHHBIE MMyHKTH MoruieBckoil obnactu u bpsHckoit obmacTi
Poccun. M3 30H paguoakTHBHOTO 3arps3HEHHs] OBLIO BBIBE3EHO OKOJIO
60 ThICAY TOJNOB KPYIHOTO POTraToro CKOTAa M JIPYTHX CEIbCKOXO3SIHCT-
BEHHBIX JKMBOTHBIX. B mocienyromniye rojpl no Mepe yTOUHEHHS pajna-
HHUOHHOM 00cTaHoBKH Ob1T0 oTceneHo eme 220 000 uenosek [39].

Tak B Hamleil *U3HU HApSLy C WIMKBUAATOPaMW) BO3ZHHUKIIO IIO-
HATHE «TepeceNieHIb». OBakyalus KOPEHHBIM 00pa3oM H3MeHHIIa
KH3Hb 3THUX JIOJEH, HO MPEJOTBPATHIIA HAKOIUIGHWE J103. 00Iy4eHUs
JI0 KPUTHYECKUX 3HAYCHUH.

7 mas 6buto mpuHATo nocraHoBienue [[K KIICC.m Cosera Mu-
HuctpoB CCCP o TpyZnoBOM U OBITOBOM yCTPOHCTBE 3BaKyHPOBAHHOTO
HacesjeHWs. B Hem ObUTM ompenesieHbl MEPHI MO PACCEIICHUIO JIIOACH,
CTPOUTENBCTBY HOBOTO JKWIIbS, TPYIOYCTPOUCTBY M yCIIOBHSIM OIIJIATHI
TpyJa 3BaKyHMpOBaHHBIX. Bce 3BaKyWpOBaHHOE HACEJICHHE IOYYHIIO
JIEHEXHYI0 KOMIIEHCAINIo: 4 ThIC. pyO. = IiIaBe ceMbH, 3 THIC. py0. —
cynpyre, Matepu, mo 1,5 TeiC. py0. — KaXKIOMYy M3 OCTaJIbHBIX UYJICHOB
ceMbH. BrazenpiiaM MOKHHYTBIX JOMOB Oblla BBIMJIaY€HA CTpPaxoBas
cymma. 3a 1986-1987 romsl il 3BaKyHPOBAHHBIX OBUIO IMOCTPOEHO
23 TBHIC. MHAUBUAYAIBHBIX JKMJIBIX JOMOB, 0Koo 800 0OBEKTOB comu-
aTbHO-OBITOBOTO M KYJIbTYPHOTO Ha3HA4YeHHS, BbIIEICHO 15 ThHIC. KBap-
THp B TaKWX ropojnax, kak Kues, Uepanuros, Munck [39].

JlomomHUTeApHBIE MEPHI TPUHUMAIINCH U PECTyOIMKaHCKIMH Op-
ranaMu. Tak, MPaBUTETHCTBOM YKpanHBI ObUTa OpraHU30BaHa OTIIPaBKa
yuammuxcs 1=7 kinaccoB Kuera n KueBckoif o6macTa B HEMOCTpagaBIIne
00J1acTh. pecnyONIMKY Ha TPEXMECSUYHBIA JICTHUH OTABIX. M3 Tpex k-
HBIX paliloHOB I'OMeIhCKOI 00J1aCTH Ha JIETHUH TTEPHO]T OBUTH BHIBE3CHBI
JIECATKHU THICSY JIeTel 1 OepeMEHHBIX KCHIIHH.

B 1987 rony mnsa nepconana YADC ObUTO HAYATO CTPOUTEITHCTBO
HOBOTO ropoaa — CmaBytuua (cM. KapTy Ha puc. 30). B ero crpourens-
CTBC MPUHUMAIHA y9acThe 8 COIO3HBIX pecrmyOymk: YkpawmHa, PCOCP,
Jlutsa, JlatBus, Jcronus, ['py3usa, Apmenus n AzepOaiimkan. K koHiry
1988 roma B CrnaByTnde yke MpOXKuBaja OOJNbIIAas YacTh MepcoHaa
craanuy. Cefidac B TOPOJE MPOKHUBAET OKOJIO 26 THIC. YEIOBEK.
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He Bce u3 nmpeanpuHIMaeMbIX AEWCTBUI OB BEPHBIMH, JOIYyC-
KaJIHCh U cepbe3Hble omMOKU. OlHA U3 HEMONPAaBUMBIX OIIHOOK B TOM,
YTO He OblIa MpOBeJIeHa CBOEBPEMEHHO U B TpebyeMoM o0beMe tiooHas
npoguIaKmuKa naceieHus.

Bruto x0porIo u3BecTHO, UTO B TIEPBBIE Yachl M JHH MOCJE PaIUaliOH-
HOW aBapuu HanOOJIee OMAaCHO BO3CHCTBUE HA YEIOBEKa PAIHOHYKIUIOB Hoxa,
COCTABJISFOIIMX MIPUMEPHO YETBEPTh OOIIEH aKTUBHOCTH BBIOpoca. CambIii J10J1=
TOXHUBYIIMHA W3 HUX — Hox-131, mMeromuii mepuoa moirypacmaga OKoJIo 8 Cy-
ToK. M30TONBI H0/1a, XUMHYECKH TOXXAECTBEHHbIE OOBIYHOMY WOy, MHTCHCHB-
HO HAKAIUTMBAIOTCS IIMTOBHUIIHOW JKEJIE30H, YTO 0OYCIIABIMBACT BHICOKHE JTO3BI
00JTy4eHHUs caMOi KeJIe3bl M OPTraHu3Ma B IIETIOM.

B opranusm uenoBeka paJuOaKTUBHBIA HOJ MOCTYNACT ABYMSL ITYDAMU:
WHTAJSIIIHOHHBIM (C BO3yXOM) U MEPOPAIBHBIM (C IMHIICH WIN KUIAKOCTBIO).
B HavanpHBIT MOMEHT IpeoliagaeT WHTAISMIMOHHOE MOCTYIUICHUE, 3aTeM Ha-
pacTaeT nepopajibHOe — C MOJIOKOM OT KMBOTHBIX, KOTOPBIE MACyTCs Ha 3arpsi3-
HEHHBIX PaIUOHYKIUIaMH ITACTOUIIAX, C OBOIIAMH U (hPYKTaMH.

JI1g 3HaYNTENBHOTO CHIKECHHS aBapUHHOTO MOCTYIUICHUS PagHOaKTHB-
HOTO HoJla B HIMTOBUIHYIO JKeJNe3y MpelycMOTpeHa HoaHasi mpopuiaKkTuka.
OHa 3aKoyaeTcs B IpueMe HoIcoaepKanux mpenapaToB (0OBIYHO — HOAUCTO-
TO KaJusl) 10 WIK B MEPBBIE Yachl TIOCIIE paaAnuaIiioHHol aBapuu. Ilpu aToMm co-
JIeprKaluiics: B mpernaparax cTaOuIbHBINA HOJl «HACHIIIAET» IIUTOBUAHYIO KeJe-
3y, 4TO MPENSATCTBYET MOCTYIUIEHUIO B HEE PaJHOaKTUBHOIO ioga. PekomeH-
qyeMmasi Menukamu no3a coctapisier 0,125 2 miIst B3pOCHBIX M IeTeH cTapiie
2 net; 0,04 2 st nereit go 2 yet. [IpwoTcyTcTBUN TabIETOK HOMUCTOTO KaIUs
JIOIYCTUMO HCIIONIb30BaTh JAPYrue€ HOJCOAEpIKAILUE Ipernaparbl: CIUPTOBYIO
HACTOHKy Homa mmu pactBop Jlieroms. OmHaKko X MPUMEHEHHE pacCMaTpHBa-
€TCsI MEIMKaMHU KaK MCKJIFOUUTENIbHAsE Mepa B CBS3H C 00JI€e BBICOKOW TOKCHY-
HOCTBIO aTOMapHOTo H0J1a, BXOASILIEI0 B COCTAB JaHHBIX PACTBOPOB.

HauOosnbiunii 3aiiATHBIN 3PQPEKT TOCTUTraeTCs, KOraa HomHas mpodu-
JIAKTHKa MPOBOJUTCA 3a 6-8 yacoB 10 Hayana MOCTYIUIEHHS PaJdOaKTUBHOIO
ona. Yepes 2 yaca 1ocie paJiOaKTHBHOTO BBIOPOCA CTEIICHD 3aIlIUTHI COCTAB-
nsiet 80% u nmanee pesko CHIDKaeTcsa. B HadanbHBIN IEpHO] aBapyuH, KOTaa OC-
HOBHYIO OTIAaCHOCTh-IIPEACTABIISET MHTAISIIMOHHOE MOCTYIUIEHHE, TOCTaTOYHO
OJIHOKPAaTHOIO NpueMa Hoauctoro kaius. [Ipu coxpaneHuu yrpossl HOCTyILIE-
HUS B OPraHU3M PaIMOM30TONOB HOAa AJIS OTHENBHBIX TPYIIT HACEIEHUsS I0-
IMYCTUMBI TIOBTOPHBIC TPUCMbI Ta6ﬂeTOK ﬁOle/IIla KaJiug Hapsaay € IpUMEHCHUEM
JIPYTAX MEp 3alIHTHL.

Monnas npoduuakTHKa JOCTATOYHO CBOEBPEMEHHO ObLIa IIPO-
BezicHa muIb B T. [Ipumsite. OHa MO3BOJMIIA CHU3UTH JI03bl O0TyUYECHHS
JKuTene npuMepHo B 2,5 pasa. Jlns 30-kuiioMeTpoBoi 30HBI Ipodu-
JaKTHKa OblIa MpoBelieHa ¢ 3aJIePIKKOI B HECKOJIBKO THEH U He B MOJI-
HOH Mepe, YTO MO3BOIIIIO MpeaoTBpaTuTh He Oosee 30% oxmmaemoit
no3bl. 3a mpenenamMu 30-KkM 30HBI MpO(HUIAKTHKA MPOBOJUIACH JIUIIH
B OTJICJIBHBIX MECTax C JABYXHEJEIBbHOM 3aJiepKKOil U Oblia yxke Hed]-
(hEeKTHUBHOM.
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HecmoTps Ha cylmiecTBOBaBIIME 0 aBapHH METOIMYECKHE PEKO-
MEHJAlUA ¥ CHEeUUaIbHYI0 MU(PPOBKY MO0 3TOMY BOINPOCY, HAIpaBIicH-
Hyto [IpaButenbcTBenHOl komuccueir M.C. ['opOaueBy, He OBUTH TIPUHS-
THl HEOOXOIMMBIE TSI MIJUTHOHOB KuTenei eBpometickoit yactu CCCP
pelIeHust 0 3ampeTe MoTPeOICHUSI MOJIOKA U IMCTOBBIX oBomei [10].

Cepne3Hoii ommOKoi Obl1a MPUHATAasE PYKOBOJACTBOM CTPAHBI JIH-
HUS Ha cOokpbiTHe MH(OopMarmu 00 aBapuu. OOBSICHUTH TAKYIO JIMHHIO
MOKHO CTpEeMJICHHEM MpPeIOoTBPaTUTh MAaHUKY cpenu HaceneHus. OmHa-
KO (hakThl dBaKyaluu JBYX T'OPOJIOB M MHOXKECTBA CEJl CKPHITh HEBO3-
MOXHO. Peanbnblil 3pdekr okazaics oOpaTHBIM: nepenaBaemas OT 4e-
JIOBEKa K YEIOBEKY WHQOpMAaIsi, OBICTPO paclpoCTpaHssICh B 0OIeCT-
BE€, CWJIBHO MCKaXkaJlaCh ¥ MPHUBOAMIIA K HACTOSIIEH MaHUKE y MHOXeECT-
Ba miofiedl. Jtomu TOBOPWIM O CTPAITHBIX TOCICACTBUSIX OOIYUCHWS,
npeacrosinieil 3akyauu Kuesa, I'omens u Ipyrux KpyInHbIX FOPOJIOB.

Armodeo3oM dTON OMMOOYHON JTUHHUH CTAJ0 PEHICHHE O MpOBEIe-
HUH B CTpaHe MEPBOMANCKHUX JIEMOHCTPAINH, B TO BPEMs KaK 3a pyOexoM
Biactu yepe3 CMU HacTOWYNBO NPU3BIBAJIM CBOMX TPaXIaH OTPaHUINTh
peObIBaHKEe BHE MTOMEIIEHUH U K IPYTUM MPOQUIAKTHIECKUM MepaM.

Hactpoenust pykoBoICTBa CTpaHBI MO BOIIpocaM MH(OPMHUPOBAHUS
OOIIECTBEHHOCTH O YePHOOBUTECKOW aBapUH KPACHOPEYHBO OTPAXKEHBI B
MPUBEACHHBIX HIDKE OTPBIBKAX HPOTOKONa 3acemanus [lomutOropo
LK KIICC ot 29 anpenst 1986. IToT OBIBIINI COBEPIICHHO CEKPETHBIM
MIPOTOKOJI TMPUBOAMUTCS B MyOnmkarusix A.A. SIpommHCKo# — KaHauaara
¢unocodcknx Hayk, ObiBiIero Hapogaoro aemyratra CCCP, unena Ilpe-
sunenTckoro Cosera Bo BpeMeHampasnenus b.H. Ensriuna [54].

«l'opbaues M. C..(...) Hem yecmuee mor 6yoem eecmu cebs1, mem
ayuwe (...)

Kozoa 6yoem oasams ungopmayuio, Ha00 cKazamv, Ymo CMaH-
yusa 6vl1a NOCMAsieHa Ha NIAHOBbIN PeMOHM, YmoObl He nadaid meHs
Ha Haute obopydosanue (...)

Lpomviko  A. A. Heobxoodumo (...) Odamb Opamckum cmpaHam
bonvie uUHGoOpMmayuu, a onpedeirerHyio ungopmayuio oamo Bauwune-
mony. u. Jlonoony. Coomeemcmsywowue pasvACHEHUs HYNCHO ObLIO
ObLOamb U CO8EMCKUM NOCIAM.

Anues I'. A. Mooicem 6vimob, dams ungopmayuio nauiemy Hapooy?

Jlueaues E. K. Boszmoowcno, mne credyem Oenramv npecc-
KOHpepenyuro.

Topbaues M. C. Hasepnoe, yenecoobpaszno coenamsv O0OHY UH-
dopmayuio o xo0e pabom no AUKEUOAYUU ABAPUU.
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Aroenes A. H Hnocmpannuvle xoppecnondenmul 6y0ym uckambo
cayxu (...)

Puiickos H. U. 1lenecoobpasno oamv mpu coobuwjenus: 0as Ha-
wux arooet, 0 coycmpat, a makaice ona Eeponwvi, CLLIA u Kanaow.

Bumanun M. B. Baosicno, umobvl 6 ungopmayuu ommemums, 4imo
S0epHO20 63pblea He Obli0, a ObLIA JUUL YIMEUKad paduayuu 6 pe3yib-
mame asapuu.

Bopomnuxoe B. U. Moocno cxazamo, umo Oviio Hapyuienue 2ep-
MeMUYHOCIU NPU ABAPUL.

Jobpvinun A. @. Ilpasunvho. Bedv y Peiieana Hasepusaxa yoice
Ha cmose nexcam GomocHumxu (...)».

LleHTpasibHBIE OpPTraHbl MacCOBOW WMHGMOPMAIMH XPAHWIH MOTJa-
HHUE JI0 TEX IOp, IMoKa 00 aBapuu HE CTaJI0 M3BECTHO 3a pyOexxoMm. Beue-
pom 27 ampens B llIBennn ObUT 3aperucTpUpOBaH PE3KUHA POCT YPOBHS
paauanuu. B konie pabouero aHs 28 ampess MUHUCTD dHEPTETUKH
[lIBeruy cO3BIBAET CPOUHYIO MPECC-KOH(PEPEHIINIO, Ha KOTOPOH 0OBSB-
JISIETCS, YTO MCTOYHUK PaTUOAKTUBHOTO" 3aTPS3HCHUSI HAXOIUTCS BOC-
tounee llIBeruu, nmpennonoxkurensao B CCCP. A B 21:00 28 ampens
o nporpamme «Bpemsi» 3auntsiBaetcs coobmenre TACC:

«Ha Yepnobwvinbckoii amoMHOU, 2NeKMPOCMAHyuu Npou3ouia
asapus, nogpexcoer 00UH U3 amoMHuIX peaxmopos. [lpunumaromesa me-
pul no auxeuoayuu nocredcmsuih.agapuu. Illocmpadasuium okazvleéaem-
ca nomows. Coszdana llpasumenbcmeennas KOMUCCUsAN.

Eme neckonpko maeit CMU nepenatot uz [IpumnsaTa qumb cyxyro
uHQopManuo: 4 Mas«CoOOIININ O TOM, YTO MECTO aBapHU OCMOTPEIH
PerxkoB u Jlurades, 5 mast — o ¢akre rudenu IBYX 4YEIOBEK. TOIBKO
IIECTOT0 Masl 10 YKPANHCKOMY TEJIEBHJICHHIO K HACEIEHUIO 0OpaTHiICs
muHuCcTp 3npaBooxpanenns YCCP A.E. Pomanenko. OH cooOmmmn
0 TIOBHITIICHHOM YPOBHE PagloOaKTUBHOTO (poHa B KHeBe m mocoBeTOBaT
MEHBIIIE BpEMEHN TPOBOANTH HA YIHIIE, PEKE MPOBETPHUBATH ITOMEIIIC-
aus. Jlue 14 Mas, gepes moaMecsia mocie aBapu, 1o IEHTPATEHOMY
TeneBuAeHNIO BeICTymui l'eHepansHbii  cekpetaps LK  KIICC
M:..C. Topbaues.

JKypHanucTel ObUTH TOTYIIEHBI K MECTY COOBITHI B Hadaje mas,
Tociie Yero CTajy ITyOJMKOBAaThCA JOCTATOYHO MOAPOOHBIE PEMOPTAXKH.
B Hux nuia peds 0 CaMOOTBEPKEHHBIX JEHCTBUAX CIICITHAINCTOB U 100-
POBOJIBIIEB, PEKOPIHOW OBICTPOTE JUKBHUIAINH TOCIEACTBUMN, BCEHA-
POJHOM OMOIIHM MOCTPAIABIINM.

OrpoMHBIe e MacChI JITOJICH BOTHOBAIN APYTHE BOTPOCHI: KAKOBBI
MacIITa0bl 3arps3HEHUS, HACKOJIBKO OIACHBI MOBBINICHHBIC YPOBHH pa-
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JIMAIIMH, KaK TPaBIJILHO MTUTATHCS U, B 0COOCHHOCTH, KaKk yOoepeub JCTeH.
Cogerckne CMU 0TBETOB Ha 3TH KM3HEHHO Ba)KHBIE BOIIPOCHI HE JAaBaJIH.
Hemuorouuncnennple myONUKaluy CHENHUAIMCTOB MPOTUBOPEUIMIN JPYT
npyry. MHpopManus ke 3anaHbIX paJnoroiocoB TaKke Oblila HE BCeraa
npaBauBoii. Hexoropeie 3anmamusie CMU mucamy o ThICSiUaX MOTHOIIHX,
rudeny MaJlbIX TOPOJOB M JepeBeHb YKpauHbl U bemopyccun, BeIMupa-
nun Kuesa. Bce 3TO BBI3BaNO pacrpoCTpaHEHHE CaMbIX HEBEPOSTHBIX
CIIyXOB W, B KOHEYHOM WTOTE, 3HAYUTEIHHOE COIMATBHO-TICHXOJI0-
THYECKOe HAMPSKEHNE CPeld OTPOMHBIX Macc HaCEIeHHSI.

Pemenne o mpencTaBieHHH AETAIbHOTO JOKJIAja IS CHEIHalb-
HOM ceccum ['enepanpHON KoH(pepeHimn MAI'ATD Oputo npUHITO
TOJIBKO ~ Tociie  yrpo3bl  monutudeckod — miossimuu | CCCP.
B mocnexyromem mokmajn, KapTel pagrOaKTHBHOTO 3arPA3HEHNS U MHO-
rHe ApYrrue MaTephajbl TMOIYYMIA TPU(Q CEKPETHOCTH WIM IS CIy-
KEOHOTO MOJIb30BaHUsY. Takoi WHPOPMAIIMOHHBIA BAKYYM JUIMIICS JI0O
koH1a 80-X To/I0B, KOT/1a YaCTh MaTeprajoB ObllIa pacCeKpeUcHa.

2.12. YepHoOBLLILCKHUIA capKodar

ITocne nepBooyepeAHBIX JEUCTBUI MO JIOKAIU3alMK TIOCIIEICTBUN
aBapuM ¢ 0co0OW OCTPOTOH BCTal BOMPOC © INPENOTBPAIICHUU Iallb-
HEHIero pajnoakTUBHOTO 3arps3HEHNUsI MECTHOCTH, BOJIHBIX 0AaCCEHHOB
u atMocdepsl. s 3TOro TpedOBaIOCh CTPOUTENHCTBO BOKPYT paspy-
IIEHHOTO 4-r0 0JI0Ka CIeNUaIbHOTO COOPYKEeHHS — capKodara, crocoo-
HOTO TMEPEeKPBITh PACIPOCTPAHEHHE PAJMOHYKIIUIOB U OOECIeYnTh Ha-
JIeXKHYI0 PaJUaloOHHYI0 3aIlUTy HACeleHHs. JTOro ke Tpedopaia mo-
craBieHHas [IpaBUTENBLCTBEHHON KommccHel 3amada (cM. 2.8) — obec-
MIEYUTH BBOJ B OKCILLyaTAIMIO HEMOBPEKIeHHBIX 010k0oB HADC [39].

Vixe 27 anpenst 1986 rona b.E. lllepOuna HazHAaYMI TIpeacenaTe-
JISl CTPOUTEIIBbHOM TofIkoMuccur. VIM cTan 3aMecTHTeNlhb MUHUCTPA dHEP-
retukun CCCP mo crpoutensctBy A.H. CemenoB. B mepByro odepenn
TpeboBaack. JeTalbHas cxeMa KoHcepBanuu 4-ro 6moka. Kak Bcromu-
HaeT‘Anekcanap HuxonmaeBmu CeMeHOB, TOJMBKO Ui pa3pabOTKU 3TOH
CXEMBI «CO2NaCHO nouacosomy epaguxy c ympa 11 mas 0o eeuepa
12 mas Heobx00umo 6bLIO BLINOIHUMB MAKOU 00beM pabom, HA KOMO-
POLL6 0ObIUHBIX YCI0BUSX NOMPeb08aloch bbl boiee nNoy2o0ay.

B nensax yckopenns pabot 5 urons 1986 roga 6suto npunsto Ilo-
craroBienne LIK KIICC u CM CCCP Ne 663-194, koTOpBIM ITpeIIHUCHI-
Bajioch MUHHCTEPCTBY cpenHero mamuHocTpoerus (MCM) B kauecTBe
leHnonpsiauuKka 3aBepIIUTh OCHOBHBIE Pa0OTHI MO KOHCEPBALMH HE
mo3aHee ceHTsOps 1986 roma. ['eHepasbHBIM NMPOEKTHPOBITUKOM OBLIT
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ONPEACIICH JICHUHTPAJICKUNA HAYYHO-UCCIEA0BATENBCKUI U MPOEKTHBIN
WHCTUTYT KOMIUJIEKCHOW 3HepreTuyeckoil TexHomoruu, (BHUIINOT),
BXOJAIINHN B cTpykTypy MCM, a Hay4HOE pyKOBOJICTBO paboTaMu ObLIO
BO3JIO)K€HO Ha MHcTutyT aromHoil sHepretuku um. M.B. Kypuatosa.
Eme o atoro mpuxkazom Munuctpa MCM Ne 211 ot 20 mas 65110 c03-
JIaHo YnpasieHue ctpouterascTBoM Ne 605 (YC-605).

Jnst pa3paboTKM TpOeKTa KOHCEpBAlMU B IPEJENbHO CXKaThie
CPOKH OBUIO MpOaHaIM3UPOBAaHO 18 KOHCTPYKTHUBHBIX pelieHni: B nx
YUCJIC MNEPECKPBITUA apO4YHOI'0 M KYIIOJIBHOI'O THIIA, KOHCOJIbHAA Hal-
BIKHAsI KPOBJIS, COOPY)KEHHE XOJiMa U3 meOHs u OeToHa, 3aroHeHne
mMaxTbl p€akTopa MCETAUIMYCCKUMU IIOJBIMU IapaMu U JPYTHUC. Bbrein
BBIOpaH MPOEKT, MPEAyCMaTPUBAIONINK BO3BEIEHHE BHEIIHUX U pase-
JIMTCJIIBHBIX CTCH C MaKCUMaJbHBIM HCIIOJIb30BAHUEM  COXPAHHUBIINXCA
JJIEMEHTOB 3HEProOyioka B KadectBe omnop. OH obecrieynBan MEHbIINE
110 CPpaBHCHUIO C APYTUMHU MATCPUATIOEMKOCTE U TPYAOEMKOCTh, IPUEM-
neMble CpokH. [IpoekT oOBeKTa, MONYyYMBIIErO Ha3BaHUE «YKpBITHEY,
6511 BEIMONTHEH ¢ 20 Mas mo 20 aBrycra 1986 roma, HO B X0/€ CTPOH-
TEJILCTBA OH HEOJHOKPATHO JIOpabaThIBAJICS.

i cHWOKEHUS paJMOaKTUBHBIX BRIOPOCOB B arMocdepy BHavalie
TUTAHMPOBAJIaCh YCTAaHOBKA BPEMEHHOM 3AIMTHOW KPBIIIH, T.H. «30HTa.
OnHako B XOJ€ HCIBITAHUN «30HTa» HA BEPTOJICTHOW ILIOMIAAKE TIPO-
u3o01mIen oOphIB Tpoca MEX Iy HUM U BepToseToM [39]. [locTpamaBmux He
OBLIO, OJJTHAKO «30HT» MPHILIET:B HEFOMHOCTh. Kak BCIOMUHAIOT O4EBUI-
1161, IPUCYTCTBOBABIIMI Ha ucnblTanusax MuHUCTp MCM E. I1. CnaBckuit
nepekpecTmiics, ckaszan: «CiaBa‘bory», a paboTsl ¢ «30HTOMY» OBLIH TIpe-
KpAIlleHBI.

Jns co3manms «YKPBITHS» OBLIO HEOOXOIUMO CMOHTHPOBATH
OKOJIO 6 THIC. TOHH, METANIOKOHCTPYKIIUN | yJIOXKUTh 360 ThIC. KyOO-
MeTpoB OeroHa. 100 Teic. KyOOMETPOB TpeOOBAIOCH TOJBKO IS TLIO-
manaku ADC; Ha HEH OBUIO PEIICHO YIIOXKHUTH TOTyMETPOBEIN CIION Oe-
TOHA.

B nepBbIx yncnax WIOHA B TpeX KHJIoMeTpax oT UepHOoObIIs OBLTO
HAYaTO CTPOUTEIHCTBO OCTOHHOTO 3aBOJAa M MpHUYaia IS JOCTaBKH
mebHs u mecka [39]. LleMeHT mocTaBIISIICS JKEIE3HOW JOpPOrod Ha
cTannuio TeTepeB U OTTy/a K OETOHHOMY 3aBOJy IleMeHTOBo3amu. [la-
paJUIEBHO CO3/IaBATIMCh CTPOMTENbHBIC 0a3bl U MOCENKH JUIS CTPOUTE-
neit. MecTa UX pacmoyIoKEHHs TUKTOBAINCH PaTUallMOHHONW 00CTaHOB-
Ko#. UTOOBI MCKITFOUNTH JOCTYT «YHCTHIX» MAIIHH B «TPA3HYIO» 30HY,
B IATH KuimoMmeTpax oT ADC ObUT TOCTPOCH CIEIUATBHBIA y3eN Tepe-
rpy3kd. Bcero Ha cTpouTenbcTBE OBUIO 3aJ€HCTBOBAHO  OKOJIO
1000 emuaut aBroTpancnopta. st moctaBku padounx u UTP no y3na
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Meperpy3ku HMCIoiab30Bajgock 160 aBTo-
OycoB, ecmie 80 aBTOOYCOB C OCBHHIIO-
BAHHBIMU CAJIOHAMHU MEPEBO3WIM JIIOIEH
Ha miomaaky ADC u oOpaTHO.

3a 15 mHeii ObUTa 3amyrieHa mep-
Basi yCTAaHOBKA 10 M3TOTOBJIICHUIO OETO-
Ha, a 10 urosis paboTanu Bce TpU HEOO-
XOJUMBIC YCTAaHOBKH IPOU3BOANTCIBHO-
cthio 6000 KyOMYeCKuX METPOB B CyTKH.
Ha BbIBO3Ke 6eToHA OBIIO 3a4€iiCTBOBA-
Ho 108 aBTOGeTOHOCMecuTenei u 80.ca-
MocBasioB MA3. BeiBo3Ka MmieOHS OCy-
mectBisack camocBasiaMu KPA3 ¢ 3a-
IMUIICHHBIMAU OT HM3JIYUYCHHUSA OCBHHIIO-
BaHHBIMU KaOHMHAMH.

[Ipoekt mnpexycMarpuBall MHHH-
MaJIbHOE€ OPUCYTCTBHE JIOJIEH B 30HE
C BBICOKMMU. YPOBHAMH paavauuu. s
9TOTO HCHONB30BAUCH MaKCHUMAJILHO
BO3MOXKHAsl 'MEXaHH3alusi PadoT, JHcC-

Pnc.53 luctaHumoHHan TaHUMOHHBIC METOJBI YKJIAIKH OETOHA

noaayva 6etoHa WMOHTaXa METAUIOKOHCTpYKUuid. Kon-

CTPYKLHHU MPOSKTHPOBAINCH MPEJCIHHO

YKPYITHEHHBIMH, C OTIOPHBIMH y3IIaMU U COEIUHEHUSIMH, HE TPEOYIOTH-
MU CBapOYHBIX pa0bOT B 30HE MOHTaXa.

st momaun OeroHa (puc. 53) HUCIONB30BAIHMCH MTPOU3BOIUTEIH-
HbIe aBTOOETOHOHACOCHL. 3amagHorepMaHckux Gupm «llyTnmaiictep
u «1IBUHTY, KOTOPBIE HIMETIH CTPEIbI I MoJJaud OETOHA JUTMHOW OKOJIO
50 m n ObpUIH OOOPYIOBaHBI TeJIEKaMepaMHd W BBIHOCHBIMHU ITyJBTaMH
yrpasiieHust. Ha MOHTake METaNIOKOHCTPYKIUI paboTany YHUKAIbHBIE
KpaHsl Gupmbl «/lemar» ¢ BeUIETOM CTpenbl 10 78 M M MakCHMaJIbHON
Ha TO BPEMS TPY30II0bEMHOCTEIO — 110 600 monH.

CrpouTenscTBO, B KOTOPOM B OOIIEH CIOXXHOCTH HPUHSJIO yd4a-
cTre 0koNo 90 ThICSY YeNOoBeK, HA4aloCh B KOHIIE HIOHS ¢ OETOHHPOBa-
Hus mromanok [39]. PaGotel Benwch 6€3 BRIXOMHBIX JTHEH, KPYTIIOCy-
TOYHO, BaxTaMH, YUCICHHOCTh KOTOpbIX mocturana 10 000 gemoBexk.
Houbto MecTo paboOThl OCBENIAJIOCh MOIUIHBIMH TMPOXEKTOPaMH, YCTa-
HOBJICHHBIMH Ha Aupmkaoe (puc. 54).
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Puc. 54. CtpouTenbCcTBO capkodara

[To nepumMeTpy pa3pyuIeHHOT0,010Ka ObUTH BO3BEICHBI «ITHOHEP-
HBIC» 3allIUTHBIC CTCHBI U3 KeJIe300€TOHAa BBICOTOH OT 6 0 8 MeTpoB.
OTO MO3BOJMIO HECKOJIBKO 00€30IaCUTh MOCIEIyIOIIyI0 paboTy CTpOHU-
Teneil. B aBrycre ObUIO MPOBEAEHO PacCeUCHUEe KOMMYHHKAITUH, 001X
it 3-T0 U 4-ro O6510KOB..3areM ObLIM CO3JaHbI IEPETOPOIKH, OTIEINB-
mme 4-ii 3Hepro6JoK 0T 3-T0: BHH3Y MOHOJMUTHBIA OETOH TOJIIIMHOMN
1,4-2,3 m, BbIllle — MOJHOTEJIbIC OJIOKH; B HEKOTOPBIX MECTax MPOU3BO-
JIJIOCH OCBUHIIOBBIBAHUC.

Paznenenue MamumHHOTO 3a51a U 4-rO 3HEpProdiIoKka OBUIO TPOU3-
BEJICHO TMOATAXKHBIM OCTOHMPOBAHMEM PACIIONIOKEHHBIX MEXIy HUMH
nomermiennid. € ‘céBepa (crmeBa Ha puc. 54) cTeHa BBINOIHAIACH KacKa-
JIOM B:BHJIE BBICTYIIOB, TIOCJIJIOBATEIbHO MPUOIIDKAIOIINXCS K Pa3py-
HICHHOMY. OJIOKY. BBICTYnBI pacronarainch B HECHEMHOW MeTajunye-
CKOW oIaiyOKe W MMEeJH BBICOTY OKOJIO 12 MeTpoB. BHYTpH BBICTYIIOB
3aXOpaHUBAINCH TIOBPEKACHHBIE KOHCTPYKIIUK, KOHTEHHEPHI C BHICOKO-
aKTUBHBIMH 0TX0JaMu. C I0)KHOW CTOPOHBI ObLIa yJIOXKeHa Oayika JJTu-
HO#t 40 M 1 BecoMm 160 m, KOTOPYIO M3-32 TUTAHTCKUX Pa3MEpPOB OKpe-
ctu «MaMOHTY.

YacTuyHO coxpaHMBIIAsCs 3allaiHasl 4acTh OblIa 3aKpbITa CTEHOH
¢ xkoHTphopcamu BeIcOTOU A0 SO MeTpoB (B IieHTpe Ha puc. 54). s
OpraHU3alliy BEPXHEro IOKPHITUS MONEPEK MEeTAUIMYECKUX OajoK Haj
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LIEHTPAIBHBIM 3aJI0M OBLIO YIOKEHO 27 METaUIMYeCKuX TPyO auameT-
pom 1,2 m u qmuOM 34,5 m. Ha HUX BrocieCcTBHU OblJIa CMOHTHPOBaHA
KpBIlIa 13 MPOGUINPOBAHHOTO HACTHUIIA.

Pabora cTpouTeneii Benach B OYEHb CIOXKHBIX YCIOBHUSAX. BbuTn
YCTaHOBJICHBI TIpe/ienbl 00myuenus — He 6onee 20 38 B cyTkH U He 00-
nee 250 m36 3a Bce BpeMs paldoT; KaKIble JBa MeECsla IIAHUPOBAIaCcCh
3amMeHa paboraomux. Ceppe3HOMY OONYUCHHIO IOJBEPTaiiCh ITaXe
BOJUTEIIH: 110 UX BOCIIOMHHAHUSM, 32 JICHb B ONACHYIO 30HY JIENaloCh
3—4 peiica, 3aTem mpoucxoauia cMeHa. Ha pabounx mectax Opumd opra-
HU30BaHBI CAHIIPOIYCKHUKH, PETYJISIPHO MEHSUIACH CIIEI0CK/a.

BrimoHeHHBIE K OCEHU pabOTHI TIO3BOJIIIIN 3aITyCTUTh B OKCIDIya-
TaIIo peakTopHble Oyoku mepBoit ouepenn YADC: myek 1-ro sHepro-
6moka cocrosiicst 1 okTAOps, 2-ro — 5 HOs0ps 1986 rona. 3-it sHEprodIIoK
YADC Obu1 npuHAT B dKcIDTyatanuio 31 gexabps 1987 roxa.

Kpatko o nanpreiimei cyapde HADC. B 1991 rony Ha 2-m sHep-
ro0JIOKe BCIIBIXHYJI MOXKap, U B OKTSIOpe 3TOro e rojia peakTop ObLI
MTOJTHOCTRIO BBIBEICH M3 JKCIuTyaTaruu. B/ 1995 romy Owpul moamwcan
MEMOpaHAYM O B3aUMOIIOHMMAHUHN MEXITY HpaBI/ITeJ'IBCTBOM YKpaI/IHBI,
paBuTENbCTBaMU CTpaH «bonbioi cemepku» u Komuccueir EBponeii-
ckoro Coro3a, cOracHO KOTOPOMY TPEAINOJaraioch MOJHOE 3aKphITHE
YADC. 3amaj yBsS3bIBa]I BO3MOXKHOCTh (DHHAHCOBEIX KPEIUTOB LIS pe-
IIeHNs MpoosieM 00beKTa « YKphITHE» C 3aKphITHeM cTaHIui. HecMmoTps
Ha TO, YTO MPOEKTHBIN CPOK eayxKObL.aHeprodmokoB YADC Obu1 ompe-
nened B 30 net, 15 nexadbps 2000 roga Ha YADC ObLT OCTaHOBIIEH peak-
TOp TOCIIEIHETO, 3-T0 SHEProOIoKa.

B xoxe coopykenus capkodara He 000NIIOCH 03 YETOBEICCKUX
XKepTB. 2 OKTAOpst 1986 roma motepmen aBapuro BepToieT Mu-8 ¢ 3ku-
naxxeMm u3 4 denoBek. BoT mMeHa mormOmux JIETINKOB, IO TOTO TPO-
menmmx Adragucras [44]:

Bopobses Bramumup Koncrantuaosud (21.03.1956 — 02.10.1986),
IOnrkunn Anexcannp EsrenseBuy (15.04.1958 — 02.10.1986),
Xpuctra Jleonnn MBanosuy (28.02.1953 — 02.10.1986),

Famxyp Hukonait Anexcaaaposud (26.06.1960 —02.10.1986).

B TOT neHb psagoM ¢ «YKPBITHEM» ObUT MUTHHT, TIO3TOMY COXPaHUJICS
JTOJITOC BpeMs OBIBIIHIA 3aCEKPECYCHHBIM KHHOPOJHUK O CIIyduBIIEeMCs. .. «Pyka»
0eTOHOHacoca TMOAHSIA KPAacHBIN (h1ar, My3bIKaHTBI, CHSB PECIHPATOPHI, 3aH-
rpaiy Mapil. 3By4alld peyH, Bpydaluch IpaMOThl. A MO KOHEI| MOSBUIUCH
BEPTOJIETHI, KOTOPBIC TI0 OYEPEIN MOUIeTAIN K capKodary ¥ TOJIHBAIH €ro Je-
3aKTHBHPYIOMMM pacTBopoM. OIMH U3 HUX, 3alEMHUBIIUCH 38 TPOC MOABEMHOTO
KpaHa, pyXHyJ Ha 3eMJIIO. ..
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Ha 3aBepmiatomeid ctaaum CTpPOUTEIBCTBA MOHTHPOBAIUCH CHUC-
TeMa MPUTOYHON W BBITSHKHOW BEHTHJISIIIMM, HaTYAKUA COCTOSIHUS peak-
TOpa M BBIXOASIINX W3 HErO ra30B, CUCTEMBI MBIICTIONABICHS, aBapHii-
HOT'O OPOIICHUSI U (PUIBTPALINH.

B Hos6pe 1986 roga cTpoMTENhCTBO capkodara 3aBepIIHIOCh
1 00BEKT «YKPBITHE» OBLI MPHUHAT B AKCIUTyaTaluio. AKT CIICIHAILHO
co3nanHoi [ocymapcTBeHHON Komuccuu Obul mojmnucan 30 HOSOpPs
1986 roma. 24 nexabpa Ykaszom llpesmnnyma BepxoBuoro® CoBera
CCCP 3a MyXecTBO M CaMOOTBEP)KEHHBIN TPy Ha4aJbHUKY. yIpaBie-
HUs cTpoutenscTBoM Y C-605 JIpikoBy I'ennanuio JMuTpueBudy ObLIO
npucBoeHo 3BaHue ['eposs Conmanucruueckoro Tpydla ¢ BpydeHHEM
opnena Jleanna u 30motoit Mmegamu «Cepn u Momot». Eme 21 pa6ot-
HUK YTpaBJeHUs ObLT HAarpaxkaeH opaeHaMu u menanamu. llocne co-
opyXeHHs capkodara paguanoHHas 00CTaHOBKa Ha TIOMIAKE paju-
KaJbHO YJNYy4IINJIach, a paJlOaKTUBHBIC BHIOPOCHI MPAKTHYECKU CBE-
JUCH K HYIIIO.

2.13. Cocrosinne pa3pylIeHHOTO 0JI0OKa M 00BbEeKTa <Y KpPbITHE»

[TapaiensHo ¢ co3nanueM « YKpPBITHS» pellanach Apyras BaxKHas
3a/1a4ya — OMPEAETUTh COCTOSHNE TOIWINBA B Pa3pyIIEHHOM SHEPTOOIOKe
1 o0ecreynTh KOHTPOJh Haa HUM. Ha 3acemanmsx [IpaBuTenbcTBEHHOM
KOMHUCCHUHN MTOCTOSHHO 3BYy4YaJl O6paHIeHHBII7I K YYCHBIM BOIIPOC: I'I€ Ha-
XOJUTCSI OCHOBHASI YacTh TOIUIMBA U TMPEACTABISET JH €r0 COCTOSHHE
AIEPHYIO OMAcHOCTH [55]:

Jns oTBeTa Ha 3TOT BONPOC CIHENHANNCTAMH, MPEKIE BCETO
HNAD um. KypuatoBa, Obu1 mpoBefeH psAl pa3HOOOpa3HBIX HCCIENO-
BaHWI W pa3BeAbIBaTENbHBIX paboT. C 1enpio pa3BeIKH MIMPOKO HC-
MOJIL30BaNIMCh BepToJieThl. B nione 1986 roga ¢ mx moMOIIbI0 OBLIO
YCTaHOB/IEHO, YTO MOITHOCTH 03Bl TaMMa-U3Iy4eHUsI Haj peaKTop-
HBIM OJIOKOM, KpOBJIEH MAIIMHHOTO 3ajla M pPa3BaioM HaXOJUTCH
B mpeaenax 6—9,5 3s/uac.

HpeJalI/IHHMaHPICB IOMBITKM PasMECTUTh HU3MCPUTCIIBHBIC
IPUOOPHI KaK MOKHO OJIFDKE K UCTOYHHKAM paguanuu. B utoye Hero-
CPEeACTBEHHO B pa3Ball peakTopa ObLI YCTAaHOBIIEH CIEIHAIbHBIA 30HA
«rma». B aBrycte—HOs0pe ¢ mMOMOIIBI0 BEPTOJIETOB M KpaHOB «Jle-
Mar» OBLIO yCTAaHOBJIEHO 15 cmemuanbHBIX OyeB ¢ pasHooOpa3HOU
HW3MEPUTEIBHON anmnapaTtypou.
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B otcyrcTBue
MOIXOASAIIUX  pobo-
TOB BeJach M pas-
BeJKa JIOAbMU (pHC.
55). Jletom 1986
roja  «CTaJKepam»
yIamoch yOeauThCS
B OTCYTCTBUU KH-
TallCKOro  CHUHJIPO-
May, YCTaHOBHTH
B HEKOTOpbIE M3 MHO-
MelieHni 6J0Ka 1o-
CTOSIHHBIE KOHTPOJIb-
Hble TpuOopsl. beian
00HAPYKCHBEI  pac-
TEKIIHecs  J1aBo00-
pa3HBIE MacChl € OC-
TaTKaMH SJIEPHOTO TOIUTHBA. SI3BIKM JaBBL JOCTHTATH 4 M TOJIIMHEI,
OJIMH U3 HHUX MOJIyYHJI Ha3BaHHE «CIOHOBBS HOTa». BbUIN M3MeEpEHBI
MOIIHOCTH JI03bI BOJIM3HM TOITMBOCOACPIKALUIAX MAcC HA HUKHHX OT-
MeTKax 3nanus. OHu exxann B npenerax 1-100 36/uac.

B xon1e 1987 roaa c nenpio obecneueHns 6e30macHoCTH 00BEeKTa
«YKpbITHEY» OBUTA OpPraHW30BaHa. KOMIUICKCHAs dkcrmenuius MAD um.
KypuaroBa. OnyH U3 BBINOIHEHHBIX €0 MPOEKTOB COCTOSUI B OYpeHUU
HAKJIOHHBIX CKB)XUH 4epe3 OCTOHHBbIE CTEHBI M JPYTHe KOHCTPYKIIUU
peakTopa. B ckBayKMHBI yCTaHABJINBAIUCH TIEPUCKOIIBI, TEIEBU3UOHHBIE
KaMephbl, pa3invHble NATYUKHU; Yepe3 HUX JKe OCYIIECTBIUICS U OTOOp
mpo6. CKBaXUHBL AWaMeTpoM oT 6 10 15 cv m amuHON 10 25 M nena-
JIUCH C TTIOMOIIBIO. 00BITHBIX OypuibHBIX cTaHKOB. K cepenune 1989 ro-
na 6p110 TIPodypero 70 ckBakwH, a K KoHITy 1990 roga mx umcio mpe-
BoIauio. 100.

Oxenennnust (GyHKIHOHUpoBana a0 mas 1992 roma, korma Bce
MOJYYCSHHBIE OOIIMpHEHIINEe MaTepruaibl ObLUTH TIepeIaHbl OpraHu30BaH-
HoMmy B YepHOObIIIe Me)XBEIOMCTBEHHOMY HAYYHO-TEXHHYECKOMY IIEH-
py (MHTILI) Axamemun Hayk YKpawHel. MHOTO MH(pOpMAuu O CO-
CTOSIHUM 00BbeKTa «YKPBITHE) IMPEJICTaBICHO Ha caiiTe www.ibrae.ac.ru
WucTtutyTa mpobiiem 6e30macHOTO pa3BUTHS aTOMHOW 3HEpreTuku Poc-
CUHCKOH aKaJieMUH HayK.

OCHOBHBIC BBIBOJIBI YICHBIX TaKOBHI [55].

e TommmBo BHYTpU 00BEKTa «YKpPBITHE» HAXOIUTCS B BHUJIEC
(bparMeHTOB pa3pyIICHHBIX TEIUIOBBIACIIAIONMUX COOPOK, IHUCIIEPCHOM
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IBUTH, OCEBIICH BO BCeX TIOMEIIECHHUAX OJIOKA, a TaKXKe B COCTaBe o0pa-
30BaBIIUXCS JJABOOOPA3HBIX Macc (CM. puc. 44).

e Bce TOIUIMBO HaXOAUTCS B TITYOOKO MOJAKPUTUYHOM COCTOSIHUM
(ko3¢ dunHEeHT pa3MHOKEHHS HEHTPOHOB MHOTO MeHbIIE 1).

e B «Yxpeitum» Haxoautcs ot 90 mo 95% Bcero TormBa. Tou-
HOE pacripesieJIeHHe Macchl TOIUTMBA 110 OTAETHHBIM OMEIIeHUAM 0JI0Ka
HEU3BECTHO.

K ocHOBHBIM HetocTaTKaM «YKPBITUS» OTHOCUTCS CIEAYIOIIEE.

— HewusBecTHa NPOYHOCTH OMOpP, KOTOPHIE MOIIEPKHUBAIOT OC-
HOBHbIC OanKu capkodara. B cBsi3u ¢ 3TUM MPOCKTHPOBIIUKUA U CTPOU=
TEJIN OLICHUBAJIA CPOK CITy>KOBI 00beKTa IpuMepHO B 30 JIeT.

— «YxpoeiTHe» He repmerndHo. B 1990 rogy cmenmanmucTsl ore-
HIWIM CyMMAapHYyI0 IUIOIIAAb BCEX INeNied W TPEeUdH B KOpITyce B
1000 kBampaTHbIX MeTpoB. C 3TUM CBsi3aHa yrpo3a BO3MOXKHBIX BEIOPO-
COB W3 capkodara paauoakTHBHOHN mbutH. KpOMe T0r0, B «YKpBITHE)
MPOHUKAET JOXKJEBasi BOJAA, YTO BHOCHT JIOTIOJIHUTENIBHYIO Heollpere-
JIEHHOCTh B COCTOSIHME TOIUTMBHBIX MAacC M YCKOPSIET MPOLECCH Aerpa-
JAI MaTePHaoB.

3a BpeMs CyIIeCTBOBaHUS 00BEKTa «YKPBITHE» HECKOIBKO pa3
BEJINCh Ccephe3Hble paboThl MO ero. ykpemwieHuio. Ilo TepmuHomOrNU
YYEHBIX, Ha JaHHBI MOMEHT «YKPBITHE» IIPEACTABISIET COO0N OTKPHI-
THI WCTOYHUK MOHU3HUPYIOUIETO M3ITYUICHUS, KOTOPBIH COACPKUT AAep-
HBbIE MaTepHAIIbl B HEYTIOPSI09€HHOM ¥ HEKOHTPOJIUPYEMOM COCTOSHHUH.

Bozuukanm npeanoskeHust o pazdbopke capkogara ¢ 3aXOpOHEHH-
€M OTXOZOB U OpraHu3alfeii Ha €ro MeCTE «3€JICHOHU JIyxalkuny», T.€.
JKOJIOTHYEeCKH O0e30macHOM 30HBI. (OJIHAKO BBIICHHIIOCH, YTO JaXKe IS
YaCTHUYHON pa300pKH «YKPBHITHS» HayKa W TEXHHKA HaIINX JHEH He
pacrmonararoT DpUEeMIEMBbIMA PEIICHUSAMH U TEXHUYECKUMHU CPEACTBAMHU.

B xonre mpormioro Beka ObBUT CO3MIaH MEXIyHApOIHBI UepHo-
OpUThCKI HOHA «YKpbITHEY», B KOTOpHIi BXoasT CIIIA, BenukoOpura-
uust, @panmus, ['epmanus, Poccus — Bcero 29 crpan mupa. [lpu ¢punan-
COBO¥ Mo AepKKE 3TOTO (hoHma paspadoraH [ImaH oCyIECTBICHHS Me-
pOTIPHUATHH HA O0BEKTE «YKPBHITHE», @ B COOTBETCTBHU C YKa3aHHBIM
TUIAHOM' PEIIEHO BO3BECTH HOBBIH capKodar, KOTOPbIil HaJeKHO HAKPO-
€T co00i1 cTaphlil U Bce MMOBPEKICHHBIE OJIOKU CTaHITHH [56].

B ntore mpoBeneHHOTO KOHKypca mobenureneM ObIT OOBSBICH
MEXTyHApOJIHBIA TMPOEKT, KOTOPBIA pa3paldoTaiy BeAyIIHE EBpOIEH-
ckre (UPMBI IPH YYacTUW YKpaWHCKUX ydeHBIX. [loapsauankom ctpon-
TeNBHBIX paboT CTall CHeIMaibHO co3qaHHbIil KoHIepH Novarka, B co-
CTaB KOTOPOTO BXOJAT (ppaHIy3CKHEe KOMIAHWH. | epMeTHYHOE COoOpy-
KEHHe, CO37]aBaeMO€e B BUJI€ apKH M3 BHICOKOMPOYHOI CTaH, OIYIHIIO
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Ha3BaHue xoHgaunmenm (ot anria. Confinement — «uzonsnusn»). Ero
BbIcoTa — 108 MeTpoB (Gombiie 30-3TakHOTO A0Ma), IMUpUHA — 257 MeT-
poB, nimuHa — 150 m (puc. 56).

SO e 1 B

Puc. 56. CTpouTenbcTso KOHpaMHMeHTa

150-mMeTpoBasi BEHTHISIIMOHHAST TpPyOa, MPUCYTCTBOBABIIAs Ha
Bcex poto YADC, He «BmHCHIBaNack». B HOBBIN capkogar. Kpome Toro,
OHa ObLIa TIOBPEXK/ICHA IIPH aBapUH K B JHO00H MOMEHT MOTJIa 00PYIIUTh-
cs. TpyOy pa3oOpanu ¢ MOMOIIBIO JOCTABICHHOTO U3 MTanuu CBepXTs-
KeJIoro KpaHa «JleMar» 1 3aXOpOHIIIM B 3/IaHAU 3-T'0 SHEPTroOJIOKa.

Jnst obecnieueHns pajlialldOHHON O€30MacHOCTH CTPOUTEILCTBO
Benercs npuMmepHo B 200 m 0T _eraporo capkodara, mocjie 4ero apka
OyJer HauBuHyTa Ha® Hero. I[limaHoBas CTOMMOCTH BCeX paboOT —
2,15 mupa. eBpo, uX 3aBepiiecHue mpeanoaaraiocs B 2015 roxmy.

[IpoexTHBIN CPok 3KcTuTyaTanuu YKpeitusa-2 — 100 ger. Ilpearmo-
JlaraeTcsi, 4To 3a 3To BpeMs OyJyT HaWJeHbI pEIleHUs W CPeICTBa IS
3aXOPOHCHUS CTAPOro capkodara U ero coJepKUMOro.

2.14. Haka3aHue BUHOBHBIX

BOHpeKI/I NACATTNCTUYCCKUM Hpe)ICTaBJ'IeHI/ISIM o HpaBz[e, JKN3Hb
YUHT Hac, 9TO OBIBACT W MOJYTpaBia, M JaKe HECKOJIBKO «mpaBmy. 1lpu-
Mep.— JICHCTBUS COBETCKOI'0 PYKOBOJICTBA 11O MH()OPMHUPOBAHUIO OOIIIECT-
BEHHOCTH M HAceJICHHUs 0 4epHOObUIbCKOM aBapuu (2.11). [Toxoxkum 00-
pa3oM ObUTH BBISBIICHBI ¥ HAKa3aHbl BAHOBHUKH Y€PHOOBLILCKON aBapHH.

VYke oTMedanock, 4To B BbIBOJIax [IpaBUTENIHCTBEHHON KOMUCCUU
0 MIPUYHMHAX aBapWU IIJIa pedb Kak 00 OomMOKax B JICUCTBHUH IIEpCOHAA,
TaK W O CEPBhE3HBIX HEIOCTAaTKaX KOHCTPYKIIMH peakTopa. SICHOCTH
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B BOTIPOCE O MpHUYMHAX aBapHHM M €€ BHHOBHUKAxX ObuIa yxke 3 IO
1986 ronma, Bo Bpems 3acemanus [lomurOropo 1K KIICC. IIpoTtoxon
9TOTO 3acelanus peacTaBiieH B KHure A.A. fApomuHackoit «®unocopust
aaepHoil 6e3omacHocT» [57] M Opyrux ee paboTax, B OTPHIBKax BOC-
npousBenen B kuure H. B. Kapmana «YepHoObuib. MecTh MUpPHOTO
atoma» [10] u apyrux wcroynukax. Hrke mpeacraBiieHbl QparMeHTHI
3TOr0 NPOTOKOJIA.

Hoxnao [lpasumenbcmeennou KoMuccuu no pacciedo8anuro NpUduH
asapuu Ha Yeprobwvinvcxou ADC 26 anpens 1986 2o0a.

Topbaues. (...) Cnoso npedocmasnsemcs m. Lllepoune.

Ulepbuna. (...) Oyenusas 3KCNIyamayuoHHyl0 HAOEIHCHOCMb pe-
akmopa PEMK, epynna cneyuanucmos, pabomaswas no nopyyenuro Ko-
Muccuu, coenana 8vbl800 0 HeCOOMBEMCMBUL €20 XAPAKMEPUCUK co8pe-
MeHHbIM mpebosanuam OezonacHocmu. B ux 3akmouenuu cxasano, umo
npu nposedeHul IKCNepmu3bl Ha MeHCOYHaApOOHOM YPOGHe peakmop 0y-
Odem noosepenym «ocmparuzmy». Peaxmopvr PEMK sensiiomes nomen-
yuanvHo onachvimu. Buoumo, Ha ecex Oelicmeosana HACmMoudUo pexia-
Mupyemasi aKkoObl 8bICOKAsE 6€30NaACHOCTL AmMoMHbIX cmanyul. (...) Cre-
O0yem NpuHAmMb Helleekoe peuieHue 0. NPekpayeruy CmpoumenbCmed Ho-
eblx amomuulx cmanyuii ¢ peaxmopamviu. PEMK. (...) B oodunnadyamoil
nsamuiemke Ha cmanyusx oonyujenvl 1042 asapuiinvie 0cmano6Ku dHep-
200n0x08, 8 mom uucie 381 na-AIC cpeaxmopamu PEMK. (...)

[Mocne moxiama coCTOSIOCH 0OCYKICHHE.

Topbaues. Komuccuspazobpanacs, nouemy Hedopabomanuwiil
peaxmop Ol nepedan ¢ npomviutiennocmv? B CIIIA om makozo muna
peaxkmopos omxazanucy. Tax, mos. Jleeacog?

Jlecacos. B CILIA ne paspabamwviéanuco u He UCNOIb308ANUCD
maxue peaxmopwvl-g IHepeemuie.

Topbaues. Peaxmop 6vin nepedan 8 NpoMulULIEHHOCMb, A Meo-
pemuyeckue Uccie008anus e ovlau npodoicensl. (...) [louemy ice 6ce-
maxy' He. 61U NPOOOIIICEHbl Meopemudeckue ucciedosanusn? He nony-
YUMEs U MAax, Ymo GOJIOHMAPUIM OTOETbHIX UY B0BNIeKAen CIMPAaHy
6 asaumiopy? (...) Kmo enocun npeonosicenue o oucnoxayuu AIC okono
20p0008? Yvu smo Oviiu pexomenoayuu? (...) Kcmamu, amepuxanyul,
nocie umesuieti mecmo y Hux asapuu 8 1979 2oy ne nauunaiu cmpou-
menbcmaa Hogvix AIC.

Mewxos. Peaxmop ucnvimanuwvii. Tonvko xynona wuem. Ecnu
CMPO20 GLINOHAMY PE2NAMEHM, MO OH De30NACeH.

Topbaues. Tozoa nouemy sice 6b1 nOOnUCANU OOKYMEHM, 8 KOMO-
DPOM 2080pUMCS, UMO €20 NPOU3IBOOCMBO HYICHO npekpamumv? (...) Bul
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MeHs yousnsaeme. Bce coeopam, umo smom peakmop He 008edeH, €20
IKCNILYAmayuss MOJ*Cem 8bl36amsb ONACHOCMb, a bl 30eChb 3aujuljaeme
yecmv MyHOUpPA.

Hlawapun. Dusuxa peaxmopa onpedenuna mMacuimabd asapuul.
Jtoou ne 3Hanu, 4mo peakmop ModHCem pa32OHAMbCA 8 MAKOU cumya-
yuu. Hem ybesicoennocmu, umo dopabomka e2o coeraem e20 6HOIHE
b6esonacnvim. Moocno nabpame decsimox cumyayuil, npu KOMopuvix npo-
usotidem mo dice camoe, umo u 6 Yeprnodboine. Ocobenno 3mo xacaemces
nepevix 610x06 Jlenunepaockou, Kypcroii u Yepnodwvinvcxon AIC. He
MOdHCem IKCHIYAMUposamvCsa Ha umerowelicss MmowHocmu Menanunckas
ADC. OHu ne umerom cucmemsl A8aputino2o oxaadxcoenus. Vx e nepeyio
ouepedv credyem ocmanogume. (...) Cmpoumo danvue PEMK Henv3s, s
6 amom ysepen. Ymo xacaemcs ux yco8epuieHCmMeo8ans, mo 3ampanmol
Ha smo He onpasoaiomcs. Qurocogus npoorenus pecypca -A3C danexo
He 8ce20a onpasoand.

Topbaues. Ymo nyscro coenamo uncmumymy usuxu Kypuamosa?

Anexcanopos. Cuumaio, umo 5mo CE0UCMB0 (pa3eon) peakmopa
Modcem Obimb YHUUMOXMCEHO. Y HAC eCmb cO0OPANCEHUs O 8APUAHMAX pe-
wieHust Mol npoobremvl. Mo MONHCHO ObLIO.ObL COeNamb 3a 0OUH-08d 2004.

Topbaues. Dmo xacaemcs HblHe:0eUCMBYIOUWUX PeaKmMOpos?

Anexcanopos. Huine Oeticmayioujue peaxmopuvl MOJICHO 0be30na-
cumb. /laro 20108y Ha omceuenue, XoOmsb OHA U CMApPas, Ymo Ux MONCHO
npusecmu 8 nops0ok. Ilpouty oc60600umsv mens om obs3anHocmelt npe-
3udenma Axademuu HAyK U 0amsv MHE 803MONCHOCHb UCHPABUMb CEOI0
OUUDKY, C8A3AHHYIO C HEQOCMAMKOM 2Mo20 peakmopd. (...)

Poiocrkos. Mot k. asapuu wiau. Ecau O6vl He npouzouiia asapus
ceuuac, OHa NpU CROHCUBULEMCA NOJLONCEHUU MOo2aa Ovl npouzotumu
8 11000e 8pems. Bedv.u smy cmanyuio nelmanucs 830p8amov 08aAHNCObL,
a coenanu monvko Ha mpemuii 200. Kax cmano cetivac usgecmuo, He
ov110 HU 00HO20 200a Ha ADC be3 YII (...) Boiiu makoce uzeecmmol
u Hedocmamku Koncmpykyuu peaxmopa PEMK, no coomeemcmeyiouue
661860061 Hu munucmepcmeamu, hHu AH CCCP ne coenanwi. (...)

Conepxkanne STHX (PparMEHTOB JUIIAET CMBICIA TOIPOOHBIC
KOMMEHTapuH. [10BITOKMM TJIaBHOE: peakTop ObLT HeOe30IaceH, pas-
paboTIMKKM CKPBIBAIM HEJAOCTAaTKH peakTopa, HE HH(GOPMHUPYS O HUX
JaKe DKCIUTyaTallnOHHUKOB. OO 3TOM K€ TOBOPUTCS M B YACTH IMPOTO-
KoJIa, CoZieprKalllei BHIBOIbI.

Yuacmuuku 3acedanus paccmompenu npuqunsl asapuu Ha YA93C:
1. Asapus ssunace credcmeuem 00CPOUHO20 NPEKPAWEHUS Meo-
pemu4ecKux Ucciedo8aHull no 6e30nacHOCmU peakmopd, 4mo coeiauio
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PBEMK «nomenyuanvHo onacHvlm peaxmopomy. Bumnoenocmv 3a smo,
6 nepeyio ouepeds, Jaedxcum Ha Pykoeoocmee 2ocyoapcmea, Pykoeo-
ocmee Axademuu nayx u Munucmepcmaea cpeone2o MauuHoCmpoeHusl.

2. Qusuxou u KOHCMpPYKYuell peakmopa, 6 mom Yucie CUCmemo
€20 YnpasieHus U 3auumsl, He ObLIa UCKIIOUEeHA 803MONCHOCb «PaA320-
Ha» MOWHOCMU Deaxmopa Npu HeKOMopbiX paboyux cumyayusx e2o
npoMbIULIEHHOU IKCnAyamayuu. B smom eunosnvl Hayumwiii pykoeoou=
mens u 1 1a6HbIl KOHCMPYKMOP Peakmopa.

3. Paspabomuux Ilpoecpammer ucnvimanuii u nepcounai 4A9C,
Komopulx 1 nasHblll KOHCMPYKMOp He npedynpedusl 0 CHOCOOHOCHU
PBEMK x «camopaszeony» 6 onpeoeneHHblX CUmyayusx, 86eau peaxkmop
6 NOMEHYUALHO ONACHbLU pedcuM. Bumnoenocms 3a.5mo Jaexcum Ha
I'nasnom KoHcmpykmope, pyKo8oocmee IKCHIyamupyioujeli OpeaHu3a-
yuu u pykogoocmee YAIC.

CrnenyeT mog4epKHyTh, 4To 0 HegoctaTkax PBMK-1000 6bu10 13-
BECTHO 210 aBapud. B camom MHctuTyTe aromuoi sHeprun umenu Kyp-
4yaroBa, HauuHas ¢ 1965 roxa, corpynuukn U. @. XKexepyn, B. I1. Box-
koB, B.JI. lVBanoB oOpamanu BHUMaHHE Ha SICPHYIO OIMACHOCTh
PBMK-1000 [30]. B moxnaaneix 3anuckax B. Il. BonkoBa Ha ums au-
peKkTopa MHCTUTYTa akajgemuka A. I, AnekcanapoBa yKa3blBaIUCh KOH-
CTPYKTUBHBIE HEJOCTATKH peakTopa. Kak mpaBuio, 3T AOKIaIHbIE OC-
TaBanuch Oe3 BHUMaHUA. OHAKIBI AJEKCaHIIPOB BCE-TAaKH PacIopsi-
JIAJICSL IPOBECTU COBELIAHUE O MOJHSATHIM BOIIPOCAM, OJHAKO OHO TaK
U HE COCTOSIOCH.

Uepes ron mocie aBapuu Ha Jlenunrpauckoit ADC (cm. 2.3),
B 1976 rony, corpynHuku MAD Kynerun E. I1., Eruazapos M.b., Ky3b-
mMuH A. H., OcunoB A. A., Pomanenko B. C., KBarop B. M., JlaBpe-
HOB [O. ., yyacTBoBaBIINE B pacclicNOBaHUH, BbIAAIN PEKOMEHAALNU
10 TIOBBHINICHMAIO SIIEpHON Oe3omacHoCcTH peakTopa [29]. B mx umcie
CHIDKEHHE HapOBOro Kod((UIMeHTa PeaKTHBHOCTH, N3MEHEHHE KOHCT-
PYKITHH CTEPKHEH YIpaBJICHUs, MOBBIMICHNE OBICTPOACHCTBUS aBaphii-
HOW 3aIIUTHL.. DTH PEKOMEHIANHWN OBLIN TPOUTHOPUPOBAHBI MPOEKTH-
POBIIMKAMU.

B 1983 roay B xone nycka 1-ro 6moka Uruanunackoit ADC u 4-ro
sHeprobiioka YepHoObuibckoit ADC BBISBUJIOCH CYIIECTBOBAHUE «KOH-
neBoro >¢dekray. [lo komanae ['maBHOro kKoHCTpykTOpa B 1984 Tomy
paspabaThiBaeTCsl TEXHHUYECKOE 3aJaHHe Ha COBEPIICHCTBOBAaHHE
CTEpKHEW yIpaBJIEHUsA, HO JI0 YepTEKEH N0 Tak U He Jouuio. B aTtom
e roy Obl co3BaH Me)XBeTOMCTBEHHBIH HAyYHO-TEXHUYECKUH COBET
M0 aTOMHOI 3HepreTHKe, NMPHUHSBIINN YIUBUTEIBHOE pELIEeHHEe — Bpe-
MEHHO «y3aKOHUTB» OTCTyIUIeHHs B poekTe PEMK oT HopM u mpaswui,
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a TepeieNIKy PeakTOPOB OTIIOKHUTH Ha HECKOJIBKO JIET, 10 HACTYIUICHUS
nepuoja WX IJIAHOBOH PEKOHCTPYKIMH. Bce mpemnokeHHbIE K 3TOMY
MOMEHTY MEPOIpUATHS JIENNIA B 0OCHOBY MoaepHu3auuu PBMK yxe mno-
cJie YepHOOBIIILCKOM aBapyH.

B cBoeit kuure [10] H.B. Kapnan nurier, yto B agpec pa3paboT-
YHKOB peakTopa U ['0caTOMPHEpProHaA30p LUTH JIECSTKHA MHCEM C 3aMe-
YaHUSIMA K peakTopy. Y HHCIEKTOpa MO sJepHOH 0e30macHOCTH
A. A. Snpuxunckoro nepen myckoMm 4 6ioka Ha Kypckoit ADC BO3HHK-
JIA cepbe3Hble COMHEHHS B siepHoi OezonmacHoct PBMK-1000. B cBsi-
31 ¢ 3TUM B 1985 rony Obutn 3anpoinensl oT HayuHoro pykoBoauTens U
I'eHepanbHOTO KOHCTPYKTOPA JOTIONHUTEIbHBIC MaTepHaibl W PACUeThI.
Otsera He nocnenoBaino. [lozxke A. A. AapuxuHckuii HampaBud B [ oc-
ATOMIHEPTOHAI30P Pe3yIbTaThl aHau3a saepHoi 6ezonmacHoct PBMK,
KOTOpbIC BBISIBIIIM B KOHCTPYKIIMH PeakTopa M cucTeMax ero oesomac-
HOCTH TpHIATh ABa rpyOeiimux Hapymenus [165-04-74 [29] u OIlb-
82. B oTBeT mocnepoBany OTIHCKH.

O nepocratkax peakropoB PBMK curnanmsupoBanu u coTpyIHH-
ku KI'b. Tak, eme B 1984 roxy Hagansauk 6-10 ornena YKI'b YCCP o
r. Kuery u Kuesckoit o0mact mokoBHUK TypKko HEOTHOKpPATHO COO0-
aJI CBOEMY HadaJbCTBY O HemocTaTkax dHeproomokoB YUADC. Bot BH-
Iep>KKa M3 OJTHOTO JOKyMeHTa [58]:

«Cekpemno
Hauanovnuxy 3 omoena 6 Ynpaenenus KI'b6 YCCP

06 ob6cmanoere na Yepnoodosiivekot AIC

B npoyecce npoeedenus=KOHMpPpa36edbl8amebHblX MepOnpusl-
mutl (...) Hamu ObLT HPOBEOeH AHANU3 HAOEINICHOCMU pabomvl IHepeo-
onoxkos YADC. B peszyrvmame usyuenus YCMAHOBLEHO, YO Nepevlil U
emopotl suep2ooaok, YA9C menee naoedichvl 8 niane be3onacHocmu
OKpyrcaroweli cpedsl, M.K. NpU 803MONCHBIX pPA3PbIBAX MPYOONPOE0008
KOHMYpa MHO20KpamHou npunyoumenvrou yupkyaayuu (KMIIL]) oua-
mempom._6onee 300 mm cucmemvl a8apuiHO20 OMKIIOUEHUs U be3onac-
HOCmu' He obecneyam NOKAIUAYUY YMeuKu menioHOCUmes, Ymo npu-
6edem K paoduoakmugHoMy 3apadiceHuro mecmuocmu. Tpemuil, uemeep-
moti u. nocreoyrowue o1oku YA3C KoHCmMpPYKMUBHo 8blNoaHeHbl Oolee
HAOEJCHO, NOCKOAbKY HA HUX umeemcsa ONOK JNOKAIU3AUUU aeaputl,
npaKmuyecku npedomaspayaowull ymeuxy menioHocumens npu paspbi-
sax mpybonposooa KMIIL] noboeo ouamempa. Buecme ¢ mem, no oan-
HbIM CNeyuanucmos, 3mu OJ10KU He 2apanmupyiom HAOeXCHoU u 6e30-
nacHot pabomul, M.K. UCNBIMAHUA UX 8 IKCMPEMANbHLIX YCI08UAX He
nposooUNUCL. AHANU3 ABAPULIHBIX CUMYAYULI U OMKA308 68 pabome 000-
PYOOB8aHUs, YCIMAHOBIEHHO20 HA CMAHYUU, CEUOeMeNbCmayem 0 HU3KOU
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HaodedcHoCmu agmomamuxyu ynpaenenus peaxmopom. Oxono 50% om-
Ka308 NPOUCXo0um no 8ute 3a80008-N0CMasujuKos (...)».

B apyrux nokjgagHBIX MOJIKOBHUK MHIIET O HEAOMYCTUMOCTH CHU-
JKCHUSI MOIITHOCTH PeaKTopa Mo KOMaH/aM JTUCIIETYEPOB DHEPTOCHCTEMBI.
Kpome HenoBbIpaOOTKH 3JEKTPOIHEPTUH aTOMHOM CTaHIMEH M COOTBET-
CTBYIOILIETO MEPEpacxoia OPraHMYeCcKOro TOIUIMBA Ha TEIUIOBBIX CTAaHIU-
X, «KAAHCOOe CHUICEHUE MOUWHOCMU Peakmopo8 OmpuyameibHo CKa3bl-
8aemcs HA UX HAOeNCHOCmU U 0one08eyHocmu & pabome. Kpome moeo,
Kkaxk crnedyem uz «Texnuueckoco npoexma peaxmopa PHMK-1000», on
ooncen pabomams 6 6azoeom pescume. Ilpu usmeneHusx Mowpocmu
peakmopa 8 npoyecce €20 IKCRIYAMAyul Habmoo0aemcsy ygeiudeHue gol-
OpPOCO8 PAOUOAKMUBHBIX ADPO30EU 8 OKPYICAIOWYVIO €Pedy, NPOUCXOOUM
HENoHoe 6bl2OPaHIUe S0ePHO20 MONIUBA U €20 NPeHCOeBPEMEHHAS Gbl-
2py3Ka, co30aromcsa memnepamyphvie nepeHanpaXcelus 8 KOHCMpYKYU-
OHHBIX MAMepuanrax annapamd, mem CAMbIM YBeAUUUBAEMC sl 6epOim-
HOCMb NPEONOCHLIOK K A8APULIHLIM OCIMAHOBKAM (...)».

Y auBUTENBHO, HO MIPOTHUB Uaeu o npoaswkeHnn ADC B eBpomeii-
ckyto wacte CCCP BeICTymanm TeHepaldbHBII KOHCTPYKTOP peakTopa
PBEMK axkanemuk Jlomiexans. KpoMe city’keOHBIX 3aITUCOK, KOTOPBIE ObI-
T TIPOUTHOPHUPOBaHBL, B 1979 romy Jloiexkans Hamucall Ha 3Ty TEMY
CTaThIO «SlmepHas sHepreTHKa:: HOCTWKEHUS M MPOOIEMBI» B KypHaJIe
«KommyHucT». B Hell OH mpemiaraj’ CTpOUTh CTaHIIMA BMECTE CO BCEM
nepepabaTHIBAIOLINM ITHKJIOM JIaJIeK0 0T HaceJIeHHBIX MecT. Uepes3 HeKo-
TOopoe BpeMsl B KypHaIe «[IpodieMbl Mupa B colMai3May TOsSBHIACH
CTaThsl HAYYHOTO pyKoBojauTems mpoekTa, npesuneHra AH CCCP akazne-
MUKa AJIEKCaHIpOBa, Ne3aByupylomas BeicTyIDicHne Jlomnexans [37].

[Tocne 3acemanus IlomutOropo 3 wrons 1986 roma mociemoBamm
OopraHu3allOHHBIE BBIBOALI. HayuHblil pykoBoautens npoekra PBMK,
rmaBa MAD um. KypuaToBa akageMuK AJEKCaHIPOB MMOKHHYJ TIOCT TIpe-
3uneHTa AxkajeMuu HayK. | TaBHBIN KOHCTPYKTOp akaneMuk Jlomiexans
OBUI BEIHYKICH NMOKMHYThH BCE 3aHMMAaeMBbI€ MOCTHI U YHTH Ha MEHCHIO.
Munuctp Muncpenmarra CiiaBCckuidl U €ro TepBbIi 3amecTuTens Mer-
KOB, a TaKke 3aMMHHUCTpPa SHEPreTUKH U dnekTpudukanun [llamapun
u HaganbHUK Coro3aToMdHepro ['.A.BepeTeHHHKOB yIITH ¢ PYKOBOAS-
[IUX JTOJHDKHOCTEM.

Hupokum maccam B razete «llpaBma» 20 utons 1986 roga Gwina
JlaHa Takas HHGOpMaIus:

«lonumbropo L{K KIICC na cneyuanvnom 3aceoanuu 006Ccyouio
ooknao IlpasumenbCmeeHHO KOMUCCUY O Pe3VIbMAMax paccie008aHus.
npuuun npoucweouei 26 anpens 1986 cooa asapuu na Yeprobwinbckoti
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ADC, mepax no auxeudayuu ee NOCICOCMBUN u obecnedenuio bezonac-
HOCMU aMOMHOU dHEp2emuKuy.

Yemanosneno, umo asapus npouszowna uz-sa yenozo psaoa oony-
WEHHBIX PADOMHUKAMU IMOL INEKMPOCMANHYUY 2PYObIX HAPYUeHUl npa-
68U IKCHIYAMAayUU peakmopHvix yYcmanogox. Ha yemseepmom snepeodino-
Ke npu 6vi8o0e e20 Ha NIAHOBbIU PEMOHM 8 HOYHOE 8peMs NPOBOOUTUCH
9KCHEPUMEHMbL, CEA3AHHbIE C UCCTIE008aHUEM PENCUMO8 pabombl mypoo-
eenepamopos. Ilpu smom pykosooumenu u cneyuanucmol AIC u camu He
NO020MOBUNUCH K IINOMY IKCHEPUMEHMY, U HE CONACO8ANU €20 C COOMi-
B8EMCMBYIOWUMU OP2AHUBAYUAMY, XOMs 005A3aHbl ObLIU 2MO0~COeNAMb.
Haxoney, npu camom npoeedenuu pabom ne 00ecneuusancs OO0AACHbL
KOHMPOIb U He ObLIU NPUHANBL HAOLexcauue Mepbl Oe30nacHocmi.

Munucmepcmeo snepeemuxu u saexkmpugpuxayu, CCCP u loc-
AMOMIHEP2OHAO30p OONYCMUNU OECKOHMPONILHOCHL 34 HOJIOHCEHUEM
Oen Ha Yepnobvlivckol cmanyuu, He NPUHAIU 3PHEeKMusHvix mep no
obecneuenuio mpebosanutl 6e30NACHOCU, HeOONYWEHUIO HAPYUEHUL
OUCYUNTIUHBL U NPABUTL IKCHIYAMAYULU IMOU CHAHYUU ... »

Tak B mIUPOKHX Kpyrax Hayajao (QOpMHPOBATHCS MHEHHE O TOM,
yro aBapus Ha YADC — pe3ynbrar HECAHKIHOHUPOBAHHOTO YKCIIEPUMEH-
Ta, MPOBEJCHHOTO HEJOCTATOYHO KBaJIM(HIUPOBAHHBIMU Pa0OTHUKAMU
CTaHIIMU B HAPYIIIEHNE BCEX PETJIAMEHTOB U IMPABUIT 0€30MaCHOCTH.

ITo dakry aBapum yxe 26anpens 1986 roga mpokypopom Kues-
CKOH o0yractu ObUIO BO30YKIeHO. yrosoBHOE nemo Ne 19-73 mo mpusHa-
KaM TPECTYIUICHHs, IPeayCMOTpeHHOTO 4. 2 cT. 220 YTOoJOBHOTO KO-
nekca YCCP «Hapymenue mpaBiyi 0€30MaCHOCTH Ha B3PBIBOOTIACHBIX
NPEANPUITUSX WM BO B3PBIBOOMACHBIX Iiexax». I[lokazarenbHO, 4TO
ATOMHBIE AJEKTPOCTAHIIMK HU MO OJTHOW MHCTPYKIIMUM HE OTHOCHIIUCH K
B3pBIBOONIACHBIM-00BeKTaMm [ 10].

st paccrmemoBanus nena Ha ciexyromuid nmeHb B YCCP Orina
co3llaHa CJIEACTBEHHAs TPyIIa, B KOTOPYIO, TOMHMO CjeJoBaTelnei
MPOKYpaTyphl, OBUTH BKJIFOUEHBI TaK)KE CIIEJIOBATEIN OPraHOB rocOe3o-
MacCHOCTH M OPTaHOB BHYTPEHHHX JIEN, & C YUYETOM CJIIOKHOCTH 00CTOSI-
TeJLCTB B MOCKBE JIOTIOJIHUTEIHHO CO3/IaHa CJIe/ICTBeHHAas Opuraa.

o5 mas 1986 r. cieAcTBeHHYIO OpHTraay BO3TJIABISLI MPEACTa-
Butenb npokyparypsl YCCP Usanos I1. H., 3atem mpencrasurens [1po-
kypatypbl CCCP Bockosnes H.II. C 14 utons 1986 roma mo ykazaHuro
os1Brrero I'enepansaoro mpokypopa CCCP A. PekynkoBa Opuranmy Bo3-
rapwit ero crapmmii momomHuK 0. A. [lotremkun. Ilox ero pykoso-
JICTBOM OBLTO 3aBepIIeHO paccienoBanne W 18 suBaps 1987 roma co-
CTaBIICHO OOBHHUTEIBHOE 3aKIFOUCHHE.
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B pabore mupextopa YADC Buxtopa IletpoBuda bproxaHosa,
KOTOPBI 32 MeECSIl 10 aBapuH ObUI JIEJIEraTOM O4YEpeqHOTO Chesla
KIICC u roToBmiCS K BpPYyYEHHIO OplieHa, OOHApYXHWIUCh «KPYITHBIC
OIMOKK M HEAOCTaTKu B pabore». Ero BbI3BasiM B MOCKBY, CHSIH
C IOJDKHOCTH M MCKITIOUMIN U3 mapTuu. Korjga o ciayduBiieMcs y3Haia
ero crapas MaTh, y Hee OCTaHOBWJIOCH cepAame. 13 aBrycra
B. I1. bproxaHoBa B3sU1M MOJ CTPAXYy.

boun apecToBaHbI U ApyTHe COTPYAHUKH CTaHIIMM: TJIABHBIM WH-
skenep H. M. ®omuH, 3amecTuTenb raaBHoTo nmkeHepa A. C.Jla1ioB,
HavaJbHUK peakTopHoro 1exa A. Il. KoBameHko, HadadbHHK CMEHBI
b. B. PoroxkuH, a Takxke ['ocynapcrBeHHblil MHCIEKTOp [locatomMrex-
Hagzopa CCCP 10. A. Jlaymikus.

r Hauaneauka . cMmensl. Onoka
Agnekcanapa AKUMOBA, oriepaTopa pe-
akTopa Jleonuna TonTyHoBa M Ha-
YJalbHUKA CMCHBI PEAKTOPHOTO Liexa
Banepus IlepeBo3deHko OT apecra,
CyZa ¥ 1030pa «Cracia» CMepTh: OHU
ymepin B Mae—utoHe 1986-ro.

Mectom cyma BeiOpam YepHo-
obuIb. [Iporniecc oOBSBUIM OTKPBHITHIM,
HO BBE3]] B F'OPOJI, HaceJIeHUe KOTOPOro
ObIIO ABakyHpoBaHO eime B mae 1986,
OCYILECTBIUICS TOJIBKO TIO IIPOITYCKaM
[10]. Cyx mpoxoauin B JloMe KyIbTypbI
YeproOwu1st ¢ 7 1o 29 mromst 1987 roma
(TUTaHMUPOBATOCH TIPOBECTH ero
¢ 24 mapra 1987-ro, HO 3TOMY BOCHpE-

Puc. 57. bptoxaHos, [1aT108 MISITCTBOBAJIA TIOTBITKA CaMOYOHUIICTBA,
n ®omuH Ha cvae B vione 1987 npeanpusaTas GOMHHbBIM).

CyneOHast KoOJUIETUSI O Yro-
noBHbIM Henam Bepxosaoro Cyna CCCP non npeaceaaTenbCTBOM Ulie-
Ha Bepxoruoro Cyna CCCP P.K. Bpuse paccmotpena neno mo oOBUHE-
HUIO LIECTEPBIX OBIBIIUX COTPYIHUKOB YepHOOBIIHLCKOH aTOMHOM 3IIeK-
tpocranuu: B. [L.LbproxanoBa, H.M. ®omuna, A. C. lgtnosa,
A. II. KoBanenko, b. B. Poroxkuna u ['ocynapcTBEHHOr0 HHCIIEKTOpa
10. A. Jlaymkuna (puc. 57).

locynapcTBeHHOe OOBHMHEHHME MO JIeNy MOJACPKUBAN CTapLIMN
nomomiHUK ['eHepanpHOro npokypopa CCCP 1O. H. [Hagpun. B xo-
ne 3acenanuil BeicTynuio 40 caunerenei, 9 moreprneBUIMX U 2 TMOCTpa-
nasmux. JKypHanucTel OBUTM AOMYIIEHBI TOJBKO Ha MEPBOE M IMOCIEN-
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Hee 3aceqaHusl, TO €CTh OHU YCIHBIIIAIA TOJIBKO OOBUHUTENBHOE 3aKITI0-
YCHHE U MPUTOBOP.

HecmoTps Ha TO, uTo B nokinane [IpaBUTENBCTBEHHON KOMHMCCUU
ObLIa BBISIBJICHA POJIb KOHCTPYKTUBHBIX HEIOCTATKOB B BO3BHUKHOBEHHH
Y pa3BUTHH aBapuy, BCE BHUMaHHE clieioBaTelNeil, MpoKypaTypsl U cyna
OBLTIO CKOHIIEHTPHPOBAHO HA OMIMOKaX MepcoHaa CTaHIHH. beuto mo-
HOCTBIO MTPOUTHOPHUPOBAHO, YTO MEPCOHAN, MYCTh U COBepIIas HapyIle-
HUS, HE UMeNl MH(POPMAIMA O HETaTUBHBIX OCOOCHHOCTSX PEaKTopa U
BO3MOXKHBIX MOCIEACTBHIX CBOUX jerctuii [10].

B kanyn 20-nerus YepHoObLIst 00111e(eiepaibHas pOCCHICKas ra3e-
ta «Enunas Poccus» omyOmikoBaia crareio B. WM. Komaposa «Ceuzerens
obBuneHMs» [59]. Bragumup MBanosna Komapos, akagemik Poccuiickoit
aKaJIeMHH €CTECTBEHHBIX HAyK, KaHIUIAT TEXHHUUYSCKHUX HAyK, J0 HYEepPHO-
OBUTECKOM aBapuy paboTall 3aMECTHTENEeM IupeKkTopa mo Hayke Ha Cwmo-
nerckoit ADC, BO3ITIABISUT SKCIEPTHYIO KOMUCCHIO ITpH [ €HIIPOKypaType
CCCP, omnpenmensBuIyf0 TMpPUYMHBl W  BHHOBHHUKOB. KaTacTPO(BL
B YeproObuie aBa ¢ TIOJIOBHHOM Toa ObUT TVIABHBIM HHXEeHEpoM «KomOu-
HaTa» — OpraHU3alnH, CO3TaHHON IS JIMKBU AU [TOCTIEACTBUN aBapyu.

ITo ceunerensctBy B. WM. KomapoBay «obsunenue oviio cocmasneno
3apawee, 1 IKCNEPMvbl QOJIHCHBL ObLIU TUULDL NOO0OPAMb KOMNPOMEMUPYIO-
wue paxmol — axodvr Yepnoobovinvckaa AIC camas xyowas 6 amomHol
9HepeemuKe, Ha Hel NOCHMOSHHO APOUCXOOUNU MeNKUe agapul, KOmopbule
U npugenu K Kpyntou kamacmpoghe. Bee 5mo 010 abcomomHou 10#coio —
Yeprnoovinockaas ADC 6vina camoll ayuutell 6 ompaciu, u ece 4 0Onoka
13 mecsiyes 0o kamacmpoghvl npopabomanu Oe3 pemoHma u OCMAHOBKU.
A nonpocun 0c60600unb MEHsL Om y4acmusi 8 Mo HOOMACOBKe.

OpmHUM 13 OCHOBHBIX BUHOBHUKOB aBapHH ObUI MPU3HAH OBIBIIMM
nmupexkrop YADC. B. 1. bproxanoB. Kpome pacruibIBUaTeIX «HE oOecte-
YIJT HAIeKHOW M 0€30ITaCHOI SKCIUTyaTalliil PeakTopay», €My CTaBHIINCH
B BHHY HEPEMIUTENIbHBIC NEHCTBHS MO OIPaHWYEHHIO MacIiTaboB aBa-
pUH, 3aHIKEHUE TaHHBIX 00 ypoBHsIX paauanuu [10].

H. M. ®omuna u ero 3amectutens A. C. JlarmoBa oOBHHUIH
B HEJIOCTAaTOYHON OpTraHW3alliil TIOATOTOBKH KaJpOB, HECOOIIOJECHUHU
MIEPCOHANIOM 3JIEKTPOCTAHIIMY TEXHOJIOTHMYECKOW AWUCIUIUIMHBL, Hapy-
LIEHUU TOJKHOCTHBIX UHCTPYKLIMM.

Cya ompeaenu, 4To, IPUHSAB PELICHHE O MPOBEACHUM HCIIBITa-
Huit Ha 4-M 3HEeprobdmoke UADC, B. bproxanos, H. ®omun, A. [aT10B,
a Takxe OBIBIIMI Ha4YabHUK peakTopHOro mexa A. KoBasmeHko He co-
TJIACOBAJI €TO B YCTAHOBJICHHOM TIOPSIZIKE, HE MMPOAaHAIN3HPOBAIIN BCEX
0COOEHHOCTEW HaMEYEeHHOTO SKCTIIEPUMEHTA, HE TIPUHSIN HEOOXOIUMBIX
JTOTIOTHUTENBHBIX Mep Oe301TacHOCTH.
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B BuHYy ObIBIIEMY HadalnbHUKY cMeHBI b. Poroxkuny craBuiock
CaMOYCTpaHEHHE OT PYKOBOJCTBA HCIBITAHHUAMU M KOHTPOJS PabOTHI
PEaKkTOpHOM yCTaHOBKU. BeIBIIErO rocyaapcTBEHHOro uHcnekropa I'oc-
atomdaepronanzopa CCCP 0. Jlaymikuaa oOBHHWIN B MPECTYIHO Xa-
JIATHOM OTHOIIEHWH K UCTIOJTHEHUIO CITyXKeOHOTo J0MTa.

Cynebnas xoserus mpuroBopuia B. Bproxanosa, H. ®domuna,
A. JlatoBa Kk MakKCUMalIbHON Mepe HaKa3aHUs, MPeyCMOTPEHHOM yKa=
3aHHOM BBIIIE CTaTheH YTOJIOBHOTO KOJIEKCa, — JECATH TofaM JHIIECHUS
cBoOonpl, b. Poroxkkuna — maru, A. KoBanenko — tpewm, 10O. Jlaymku-
Ha— K JBYM rojaM JHIIEHHUs cBOOObI. [IpuroBop obxajoBaHHiO He
noJyIekan. Marepuaisl Jiefia ¥ CBeJIeHHs 00 aBapuH 3aCEKPETHIIH.

Bxkpartiie o cyap6e mocy IuMBbIX.

B. II. bproxaHoB, HaxoJsCh B 3aKJIIOUEHUH, U3yYal aHTIUHCKUN
A3BIK M BCKOPE YHTAN KJIACCHKOB B IMOJJIMHHUKE: M3 KOIOHHH OCBOOO-
IWIcs TocpoyHo, B ceHTsOpe 1991-ro, m Bepuyncs Ha YADC. Ero
BCTPETWJIM TETUI0, HA3HAYMIIN Ha4aJIbHUKOM TexoTaena. [1o3xe oH ObIn
NpUJIAIIEH Ha JOJDKHOCTh 3aMECTUTENs -HadalbHUKAa OOBEeIWHEHUS
«YxpunTepaHeproy». Paboran 1o 72 net, mocie 4ero BhIIIET Ha TIEHCHIO.

A. C. [IaT)10B TIOCJIE aBapU# ¢ OTKPBITBIMH HE3)KUBAIOIIUMHE pa-
HaM¥ TOJTO/Aa MpoJexana B 6-ii MocKoBCkoW OonpHUIE. [loTepsBiiemy
15 xunorpaMMoB Beca M 3aHOBO YUHBIIEMYCS XOIUTH YEJIOBEKY TpeOo-
BaJIOCh JNaJbHENIIee JeueHne, 0OAHAKO B Aekadpe ero mepecenmim B Ka-
mepy. O nanpremel cynpoe-A.C. saTiiosa yxe nia peds B 2.4.

IIcuxugeckoe coctostare SO-IETHETO TJIABHOTO WHXKEHEpa CTaH-
nnu Hukomass @omuHa ObL10-TOI0pBaHO eme mo Tpareauu Ha YADC,
KOTJla B pe3yJIbTaTe aBTOMOOMIBHOI aBapyuu OH CJIOMaj MO3BOHOYHUK.
[locne muTENRHOTO Mapannda, BOMPEKH BpadyeOHBIM PEKOMEHIAIIHAM,
OH BBIIIEN Ha padOTy 3a MECSI] O B3phIBa HA YETBEPTOM DHEProOIIOKE.
ITo 3axmroueHuto Bpauer o B 1990 romay ObLI JOCPOYHO OCBOOOXKICH
Y TIepeBeJIeH B TPAKJAHCKYIO NICUXHATpHUIeCcKyro OonmpHUIYY. [locie BBI-
3mopoBnenus pabortan vHa Kammanackoir ADC.

Hagamsauk cmens!l b. B. Poroxxkus mocie 1ocpodHOro 0cBoOOKIe-
Hus yexan B Hwkuuit Hosropoa. A. I1. KoBaenko ymep ot paka. Ta ke
0one3nb cpaswia u FO. A. Jlaymkuraa, Ha cBoOO e OH HE TIPOYKHUII ¥ TO/IA.

B 2.7 yxe ormeuanock, uro A. @. Akumos, B. 1. [lepeBo3uenko,
JI. ®. TontyHoB B 2008 romy mocMepTHO OBLIM HAarpakIeHBI OPJCHOM
«3a myxectBoy 11l cremenn.

Ha cyap0e ocymIeHHBIX HE MOTJIO HE CKa3aThCs MPEINPHUHSATOE B
XOJIe TIEPECTPOUKH M PACIINPEHHS TJIACHOCTH MEPEOCMBICTHBAHIE TIPH-
YUH aBapUU U JEHUCTBUI IO NPEOIOICHUIO €€ MOCIEACTBUM.
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2.15.  Yro ycyryom/io nocjieacTBusi aBapum

B wutone 1990 roma na mocnegnem B uctopuu, XXVIII cbesme
KIICC Obuia maHa HOBasi MOJUTHYCSCKAs OlleHKA ciay4uBinemycs [60]. B
CTEeUUATFHON PE30JIOIMY OTMEYAIIOCH CIIAYIOIIEe.

«B ycnosuax admunucmpamuerHo-KoMaHOHOU cucmemsl OblBUIUM
PYKOBOOCBOM CMPAaHbL 0ONYyuenvl KpynHvle npocuemsl 8 eblpabomie
HAYYHO-MEXHUYEeCKOU NOIUMUKY 6 001ACU AMOMHOU dHepeemuKy
U 30WUmsbl HACENeHUsl 8 IKCMPEMANbHBIX YCaoeusx. Munsuepeo, Mun-
cpeomaut, Munzopas, I'ockomeudpomem, I 'ocamomdnepeonadsop, Axa-
Odemus nayk, I pasicoanckas obopona CCCP npossunu HecnocoOHOcmb
obe3onacumos HCU3Hb U 300pP0Bbe HACENeHUs, OKA3ANUCh Heno020mos-
JIGHHBIMU K NPUHAMUIO HE0DX0OUMBIX NEPBO0YEPeOHbIX Mep.

(...) Honumoéiopo LK KIICC, Cogsem Munucmpos. CCCP, [JK
xomnapmuii  Yxpaunvt u beropyccuu, Cosemsr. Munucmpos YCCP
u BCCP ceoespemenno He oyenunu macuimabwbl kamacmpogvl, ee 603-
MOJHCHBIE NOCAEOCMBUS U He NPUHALU PEeUUMENbHbIX 0eticmeuu no pas-
pabomke u peanusayuu 20CyO0apcmMeeHHOlU 'KOHYyenyuu 0e30nacHo2o
NPOAHCUBAHUS HACENEHUS HA PAOUOAKIMUBHO 3A2PAZHEHHBIX MePPUMOpU-
sax. Bce smo noopwieaem o0osepue niodeul K napmuu u 20Cyoapcmay,
k LK KIICC u npasumenbcmay, CHUdCAen ux agmopumemny.

Ota pe3omonusl oTpaxkaua M pacTylliee Hecorylache OOLECTBEHHO-
CTH, TIPEXKJIE BCETO JICITyTATOB; )KYPHAIUCTOB U PsJia YUCHBIX, C BHIBOJIAMHU
BepxoBaoro Cyna CCCP. YKpensuioch MHEHHE, YTO K YTOJIOBHOW OTBET-
CTBEHHOCTHU OBUIH TPUBJICYEHBI «KO3JbI OTITYIICHUS, & HICTHHHBIC MPUYH-
HBI YepHOOBUILCKOM aBApHU — B KOHCTPYKTHBHBIX HEJOCTaTKaxX peakTopa
PEMK-1000, oTcyTCTIBHH Y, HETO KOHTEHHMEHTA, HEBEPHO BHIOPAHHBIX ITY-
TSX pa3BUTHSL aTOMHOM 3HepreTukr. Oco0o ocTpbIMU ObUTH Je0aThI, CBS-
3aHHBIE C TeM, KaK HH(POPMUPOBAIOCH 00 aBapHH U €€ TIOCIECTBHAX Hace-
JICHWE CTPaHbl. BOT JIMIIL HECKOJBKO W3 CTaBIIHMX JIOCTOSIHUEM OOIIECT-
BEHHOCTH MHOTOYHCIICHHBIX JJOKYMEHTOB [54,57].

Pacnopscenue Tpemvezo 2nagnozo ynpasnenus Munucmepcmea 30pa-

gooxpanenus CCCP om 27 uionsa 1986 2. « 06 ycunenuu pexcuma cex-

pemHocmu npu LINOIHEHUY PAbOm N0 JUKEUOAYUU NOCTeOCMBUL A8a-
puu Ha HAIC»

4. 3acexpemumb ceedenusi 06 asapuu (...).

8.3acexpemumus ceedenusn o pe3yrbmamax ieyeHusl.

9.3acexpemums ceedenus 0 cmenenu pacuoaKmMUSHO20 NOPAHCEHUs
NePCOHANA, YHACMB06asUIe20 8 uKkeuoayuu nociedcmeuil asapuu Ha YAIC.
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Hauanvnux mpemuoezo enagnozco ynpaenenus M3 CCCP
Lynvorcenko».

U3 npomoxonos 3acedanus onepamusHoi epynnwl [lonumobwopo

«Cekpemmno. IIpomokxon Ne 5. 4 mas 1986 .

Coobwenue m. Ll]enuna (epBbIi 3aMMUHHCTpA 37paBOOXpaHe-
uus CCCP). [Ipunamo k ceedenuro, 4mo no cocmosanuio Ha 4 mas ece2o
eocnumanusuposarno 1882 wuenosexa. Obujee uucio 06c1e008AHHBIX
docmueno 38 muicau 4enosexy.

«Cexpemmno. IIpomoxon Ne 12. 12 mas 1986 .

Ha cmayuonapnom obcnedosanuu u  jevenuu  HAXOO0AMCs
10 198 uenosex, uz xomopwix 345 uenosex umerom NPUSHAKU TYYE8020
3ab01e8anus».

«Cexpemmno. I[Ipomokon Ne 9. 8 mas 1986 2.

Munzopae CCCP ymeepoun Hogble HOPMbL OONYCHIUMBIX YPOSHEl
0bnyuenus HaceneHus paouoaKmuGHbIMU U3TYYEHUA MUY, Npesbluaiouue
npeosichue ¢ 10 paz. B 0cobvix ciyyasx :603MOICHO YGenuUdeHUue d3Mux
HOpM 00 yposHell, npesvliarowux npedicrue 8 50 pazy.

«Cekxpemno. Ilpunoocenue x n. A0 npomokxora Ne 32. 22 agey-
cma 1986 a.

Ilpu nepepabomie cxoma-u3 30Hbl, PACNONLONCEHHOU HA clede
svibpoca Yeprnodwvinvckou AIC, uacmov svipabamvleaemozo msica co-
Oepotcum paduoaxkmusHuvle gewecmea (PB) 6 xonuuecmeax, npesviuiaro-
wux donycmumvle HOpMul. B Hacmosujee 8pems Ha XOLOOUTbHUKAX MSIC-
HoU npombluienHocmu psioa-eonacmeu benopycckou CCP, Yxkpaunckoi
CCP u Poccuiicxoii Dedepayuu naxooumcs nHa xpaneruu oxono 10 moi-
csau monn msca.c yposuem sacpaswenus PB om 1,1-107 Ku/ke 0o
1,0-10° Ku/kz, 6 aseycme—oexabpe mekyueco 200a 0#CUOAEmMcs NOCHy-
naeHue u3 npouzeoocmea ewe 30 moic. MOHH MAKO20 MCA.

L moeo-umobuvl He donycmums 6OALUIO2O CYMMAPHO2O HAKON-
nenusi_PB. 6 opeanusme nodetl om ynompebieHus epsa3ubix NpooyKmos
numanus, Munucmepcmeo 30pagooxpanenusi CCCP pexomendyem max-
CUMANLHO paccpedomouums 3acpsiznennoe PB msco no cmpane u uc-
noAbL308amb €20 0718 8bIpabOMKU KOIOACHBIX U30eaUll, KOHCEPBOs U MsC-
HbLX NOTYPadpUKamos 6 COOMHOWEHUU 00UH K 0eCsmu ¢ HOPMATbHBIM
MACOM... [[1s UCNONb306AHU YKA3AHHO20 MSCA HA Nuujesvle yeu
u obecneyerue GbINYCKA NPOOYKYUU 8 COOMEEMCMEUU ¢ Mpebo8aHUsMU
Munzopaea CCCP ¢ yuemom e2o decssmukpamuozo pazoasienus He3a-
CPAZHEHHbIM MSCOM HEOOX00UMO OpP2aHU308amb €20 nepepabomxy Ha
mscoxombunamax borvuiuncmea ooracmeti Poccutickot ®@edepayuuy.

131



U3 3anucku cobcmeennozo koppecnonoenma «Hssecmuiiy 6 benopyccuu
Huxkonaa Mamyxosckozo, npuiodiceHHol K 00HOMY U3 NPOMOKOL08

«Cexpemno. Tenematinucmkam. Imy menezpammy He NOKA3bl-
8amMb HUKOMY, KpoMe 21aéH020 pedakmopa. Konuwo ynuumoocume.

Coobwatro ona Baweeo ceedenus, umo paouayuonnas ob6cmanos-
Ka 6 Benopyccuu snauumenvHo ocnodxcHunacs. Bo mnoeux pationax Mo-
2UNeBCKOl obnacmu 0OHAPYIHCEHO PadUuOaKmMUGHOe 3apadicenie, YPoseHs
KOMOPO20 3HAYUMENbHO GblUle VPOGHS MeX PAlloHO08, O KOMOPbLIX Myl
nucanu. 1lo 6cem MeQUYUHCKUM KAHOHAM RPOXCUBAHUE NI00ell 6 IMux
PAtionax CéA3aHO C OZPOMHLIM PUCKOM OISl ICUSHU. YV MeHs COANCUNOCH
makoe eneuamaeHue, Ymo HAuwU mogapuyu pacmepsiucy, U He SHaiom,
umo NpeonpuHsAms, mem 6Oonee, UMo COOMEEMCMEYIOWUE MOCKOBCKUE
uHcmanyuu He xomsam gepums 6 cayuugueecs. Cooowaio Bam amo no
menekcy, nomomy 4mo ece meie@oHHble pa3e080pbl HA IMY Memy y Hac
Kame2opuyecku 3anpeuyetsi.

8 uronsa 1986 2.»

U3 omeema na denymamckutl 3anpoc A.A. Apowiunckoti samecmumerns
I'enepanvrozo npoxypopa CCCP B.H. Anopeesa

«(...) 3a nepuoo c¢ 1986 2o0a no' 1989 200 6 yxaszanuvix 30HAX
npou3BedeHo Gvlie OONYCMUMbBIX YpOGHel 3acpssHenust 47,5 movicauu
MOHH MACA U 2 MULTUOHA MOHH MONOKA. (...) Yrazannvie obcmosameinb-
cmea cmaguau 8 OnacHvle 071 NPOACUBAHUSL YCIO6USL OKOJI0 75 MUIIUo-
HO6 uenosex (...) u co30a8anil Yeio8us 0/ NOGbIUEHHOU CMEPMHOCMU,
VBETUYECHUSL YUCAA 3/10KAYECHIBEHHbIX HOB000PA308AHUL, YGenUdeHUs
KOU4ecmaa ypoocms, HACLeOCHBEeHHbIX U COMAMUYEeCKUX 3a001e6anull,
usMeHenust mpyoocnoCoOHOCIU HACENEeHUSL.

N3 «Ilepeuns ceedenuii no 6onpocam asapui,, Komopule He nooexcam

onyOIUKOBAHUIO 8 OMKPLIMOU nevamu...», ymgepicoennozo 29.2.1988 2.
3a Ne 514 Ilpasumenvbcmeennol Komuccueu

«3acexpemums cgedenus 00 YpOGHAX PAOUAYUOHHOU 3acpA3-
HEHHOCTU. N0 OMOEIbHbIM HACEIEHHBIM NYHKMAM, NPeGulULArOUUX
OONYCMUMBLI YPOBeHb, U C8e0CHUS O NOKA3AMENAX YXyOoulenus usu-
yecKou pabomocnocobnocmu, nomepu npPodeccuonarbHbiX HABbIKOE
IKENIYAMAYUOHHO20 NEPCOHANA, PAbOmanue2o 8 0coobIX YCl08UsIX
Ha YADC, unu auy, npugieyeHHvlx K pabomam no IuKeuoayuu no-
C1e0CmeuUll asapuuy.

Bce HOBBIE 1 HOBBIE BCKpBIBatoLIrecs (PakThl MOBJIEKJIN CO3/IaHHE
B 1990 rony BepxosasiM CoBetom CCCP Komuccuu o paccMOTpeHuUI0
npuuuH aBapuu Ha YADC u onieHke AeHCTBUI AODKHOCTHBIX JIMIL B TIO-
CJI€aBAPUMHBIN MIEPUOL.
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BeiBogbpl komuccuM npuBend K Tomy, uyro Ha XXVIII ceesne
KIICC IIpokyparype CCCP 65110 TOPYHIEHO MPOBECTH MPOBEPKY 000C-
HOBAaHHOCTH M CBOEBPEMEHHOCTH Mep IO JHMKBHIAIUU TOCIEICTBUI
aBapuu. 6 aBrycta 1990 roma ans storo Obina oOpa3oBaHa pabouas
rpynna u3 npokypopoB CCCP, PCO®CP, YCCP u BCCP. 25 suBa-
ps 1991 rona ObUTO BO30YXKIEHO YIOJOBHOE JEJO O (haKTaM 3aceKpe-
yuBaHUs MH(QOpPMALMK OT HACEJIEHHUs, peaH3allii HACEICHUIO «Tps3=
HOW» MPOIYKIIUH U APYTUM HAPYIICHHUSIM.

B nexabpe 1991 roma B cBsa3u ¢ pacmagom CCCP pacnanach
U ciencTBeHHas rpynna. Jemo 6suto mepegano B [Ipoxypatypy Poccuit-
ckoii denepanuu, a 4acTb TOMOB OCTalach B NPOKypaTypax YKpauHbI
u benopyccuu.

B Bbenmopyccun nemytatrer BepxoBaoro Cosera BCCP 12 co3siBa
CO3/1aJli KOMHUCCHIO IO PacCieI0BAaHUIO OTBETCTBEHHOCTH JIOJKHOCT-
HBIX JIMI] B CBSI3M C YEPHOOBUILCKON aBapueil. PaccienoBanme mpekpa-
THJIOCH 32 HEJIOKa3aHHOCTHIO BUHBI.

B Vkpaune 11 ¢pepans 1992 rona 65110 BO30YKICHO yroJOBHOE
JIeTI0 B OTHOLIEHUU pyKoBoauTesei: nepBoro cekperaps LIK Kommnap-
i Ykpamael Brnagnmupa Ilep6umxoro, mnpenceaarens CoBMuHa
Anexkcannpa Jlamko, npencenarens. IIpesunnyma Bepxosroro Coseta
Banentuns! [lleB4eHKO W MUHHCTPA 3APABOOXpPAaHEHHsS] YKpanHbl AHa-
Toausi PoManeHko.

OOIIeCTBEHHOCTD CTPAHLI (OYAOPAKIIIA CJISAYIOMNAE BOIPOCHL.
ITouemy B Kuese He mposenu HonHyro npoduraktuxy? Ilouemy Mun-
3npaB YKpauHbl 0043 B OONBHUYHBIX JICTAaX YKa3bIBaTh (hasIbIINBBIC
muarHo3sl? Ilouemy cKpBIBaIMCh J036I OOIyIeHUs AeTei?

Oco06eHHO BOJTHOBAI JIIOJICH BOIIPOC, TTOUYeMy He OblIa 3aIrperieHa
nepBomMaiickasigeMoHcTpauua. Bo Bpemss mapma Ha Kpemaruke ypo-
BEHb paJiMalliu. JJOCTUT CBOEW MakcuMaiibHOW 11t KrueBa BeIMUMHBI —
0,13 m3s/w w8 1000 pa3 mpeBBICHIT HOPMY.

BrIcokoe ykpamHCKOe PyKOBOJCTBO CTOSUIO Ha TpHOyHE, OJeToe
B UL M TIJTSIIBL, @ MAMO C TIPUBETCTBUSMH IIJTH KOJIOHHBI JIETKO OZIe-
THIX Jirojieit ¢ neremu (puc. 58). Ilpukas mpoBectu Ha ynunax Kuepa
TIEPBOMANCKYI0 JEMOHCTpPAIMIO C YydYacTHeM JeTed Obl1  OTAaH
B. B. lllepOurkum.

Croponnuku IllepOUITKOTO yTBEPKIAIOT, YTO OH OBLT 3aJI0KHHU-
KOM OOCTOSITENBCTB, TaK KaK PyKOBOACTBOBaJcs mpukazamu u3 LK
KIICC — ne co3xaBarh nanuky. CripaBeIjIMBOCTH PaJH CIETyeT CKa3aTh,
YTO Ha JIEMOHCTPAIMIO OH PHCKHYJ NMPUHTH BMECTE CO CBOMMH BHYKa-
Mu. B TO xe Bpems, o cBuAeTensCcTBY A. A. SIpOImMHCKOHN, AE€TH APY-
THX BBICOKOIIOCTABIIEHHBIX YMHOBHHUKOB CIIEIITHO OTIPABIISUIMCH B a3po-
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noganbliae or Oenapl. B xe-
JIE3HOIOPOIKHBIX Kaccax
Kuesa pacmnpomanu Bce Ou-
JeTel Ha Ommkadmuid Mme-
cau. buneroB He ObUIO HU-
KyJa. B3BHHUYEHHBIE U Ha-
MyTraHHBbIC HEM3BECTHOCTHIO
MPOCThIE JIIOJAH HITYPMOM
Opayu BOK3aJibl U IOE3/1a.

16 ¢espans 1990 rona,
4epe3 ISITh MECSIEB MOCie OT-
CTaBKH M 3a JEHb OO CBOETO 72-

Puc. 58. I'IepBomai/'lCKaﬂ OEeMOHCTpa- JIeTHS, BJ‘IaZ[I/IMI/Ip Hlepﬁp[u}(nﬁ

umna 1986 roaga B Knese ymep. Odunmanehas  Bepcus

CITyJMBILIETOCS — OT BOCHaje-

HUS JICTKHMX, XOTsA OJNM3KKME K TMOJUTHKY JIFOMM TOBOPHJIM O CaMOyOuiicTBe.

17 deBpanst oH MODKEH OBUT JaBaTh CBHUICTCIBCKHE MOKa3aHWs B BepxoBHOM
Cosere YCCP o0 coObITHsIX, CBS3aHHBIX C YUepHOOBLTBECKOIT aBapueii [61].

U3 mamepuanos yeonosnoeo oena Ne 49-441

«Taxum obpaszom, euna lljepouyroco, lllesuenxo, Jlawuko, Poma-
HEHKO 8 3710YNOmpeOieHull 61ACMbI0 U CAYHCEOHBIM NONONHCEHUEM, UMO
NOBNEeKA0 MANCKUE NOCTeOCmBUS, OOKA3AHA.

Hx ccolnku Ha mo, 4mo OHU He MO2IU UCHONHAMYb CE0U CLYHceD-
Hble 0053aHHOCTIU NO.06ecneyenuio eapanmuposanuvix Koncmumyyueri
YCCP npas epasicoan Ha oxpany 300posvst 8 céa3u ¢ mem, umo Yepmo-
oviiberkas ADC OvbLIia dKCMeppUMoOpUaIbHOU, 4mo CO30aHUeM Npasu-
menvcmeennou  Komuccuu CCCP u Onepepynnor [lonumbiopo LK
KIICC onu 6vinu haxmuvecku omcmpanenvt Om HPUHAMUSL PeueHUl
U KOHMPONA HAO cumyayuetl, 4mo OHU GLINOJHAIU NOJONCEHUE CIMAmbU
Konemumyyuu YCCP o pyxosodsuweti poau napmuu u mpebosanus 3a-
KOHOOAmMenbCcmaa 0 coOM00eH Ul CeKPemHOCU, Yo OHU HOOYUHATUCD
VKA3AHUAM COIO3HBIX 20CYOAPCMBEHHO-NAPMUUNBIX CIMPYKIMYD U 8e-
domcme, He MOo2ym Oblmb NPUHAMbBL 80 GHUMAHUE, HOCKOAbKY 60 8PeMs.
enobanvrou Yeprobuvlabekoll kamacmpoguvl 100 yepo3ou ObLIU JHCU3HD
U 300p0Bbe HapoOa, COXPAHEHUE €20 2eHOMOHOA, A NOIMOMY 8 YCIAO0GUIX
KpatiHel HeoOX00UMOCIMU OHU OOANCHLL ObLIU COeNamb 6ce Om HUX 3a-
sucsuee U B03MOIHCHOE OISl COXPAHeHUsl a100ell, a He 6ecnoKOUmbCsl
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0 COOCMBEHHOM ONACONONYHUU U CTYIHCEOHOU Kapbepe, HO CAMOCHOs-
MeNbHO OHU 0adce He NbIMAIUCh ONOBECMUMb Hacellenue 00 OnacHoCmu
U 3auumumao aooei (...)».

YuuTeiBasi, 4TO B COOTBETCTBUHU C 3aKOHOJATEILCTBOM Y KPAWHBI
cpok apaBHOcTH mo mpusieyeHuto IlleBuenko, JIsimiko m PomaHeHkO
K YTOJIOBHOW OTBETCTBEHHOCTH 3akoHumics, a lllepourkuii ymep,
24 anpenst 1993 roga 610 BEIHECEHO MTOCTAHOBIIEHHE: YTOJIOBHOE JCHO
0 JIEHCTBUSX JOJKHOCTHBIX JUI] YKpauHbl BO Bpems aBapuu HaA YADC
Y JIMKBUJIALIUU €€ MOCIENCTBUM 3aKPBITh.

2.16. DBoJronusi NpeacTaBJIeHUIl 0 MPUYNHAX YePHOOBLIBCKOM
aBapuu

Cy1ecTByeT MHOXKECTBO BEPCHIA O TTOBOIY MPHYHH YEPHOOBLIH-
ckoit aBapuu. OHU TIPEICTABICHBI KAK B BHIBOJIAX O(QHUIIHANBHBIX KOMUC-
CUH, TaK ¥ OTPOMHOM YHCJIE ITyOJUKAIM OTIEHBHBIX aBTOPOB. byaem
MPUJICPIKUBATHCS OPHUIMATIBHBIX BepcHid. MX TOXe MHOTO: OHM TOSIBIIS-
JIMCH TI0 Mepe 0OHAPOIOBaHNA 3aCEKPEUCHHBIX paHee cBejeHn. Bo3au-
KaroIIasi SCHOCTh TI0 TIOBOJTy KOHKPETHBIX COOBITHH U (DAKTOB OTMETAET
MHOTHE U3 HEeOPHUINATBHBIX BEPCHil, HA KOTOpHIe Tak maaku CMU.

Bo Bcex oduiManbHBIX BepeHSX (GUTypuUpyeT TpuU KOMILIEKca
npuarH. Bo-mepBbIX, 5TO OMMOOYHBIC NEHCTBHUS MEPCOHANIA CTAHIIHM.
Bo-BTOpBIX — HECOOTBETCTBYIOMIAS TPEOOBAaHUSIM 0€30MTaCHOCTH KOHCT-
pykuus peakropa. TpeTHii’ KOMIJIEKC MPUYUH HEMPOCTO CHOPMYITHPO-
BaTh; C JIETKOW PYKM 3alaJHbIX CIELUHUAIMCTOB OH MOJIyYWJ Ha3BaHUE
«OTCYTCTBHE KYJIBTYPhI O6€30MMaCHOCTH». AKIIEHTHI B 3TOW TpHaIe MPH-
YHH UCTIBITHIBAJIA 3aMETHYIO 3BOJIIOIMIO C TEUEHUEM BPEMEHH.

[TepBas Beépcus mpuduMH aBapuu OblIa mpesncraBieHa [IpaBu-
TEeITbCTBEHHON KOMUCCHEHN B CKPBITHIX OT OOIIECTBEHHOCTH AKTe pac-
cjaenoBanusi npuuuH apapuu u JlomoaHeHum Kk Hemy (cMm. 2.8).
B BeiBogax IIpaBuUTENBCTBEHHOM KOMHMCCHUU OTMEYaJlIOCh, YTO HA BO3-
HUKHOBEHUU M PA3BUTHUU aBaApPUU CKa3aJUCh HE TOJBKO JIEUCTBUS Ole-
paToOpoOB, HO W HEIOCTATKH KOHCTPYKIMH peakTopa. OmHako odwuim-
albHOW CTAHOBUTCS BEPCUA BUHOBHOCTH B aBAPUM HCKIIOYUTEIHLHO
[IEpCOHaNa CTaHLIMM, BCE IMPOTUBOPEUUBIINE €i HCCIECIOBAaHMS 3aCEK-
peunBaIOTCA TaXKe JJIs CIIeI[UaIiCTOB.

B xome oTkpsITOro CymeOHOrO mpoliecca Mo jaeiry o0 aBapum
TJIaBHBIMA TIPUYWHAME aBapUW HA3bIBAJIUCh OIMUOKH OIEpaTOpPOB,
B TOM YHCJIE:

— D3KCIULyaTalusi peakTopa ¢ ONEPaTUBHBIM 3allaCOM PEAKTUBHOCTHU
15 crepxueit u menee B mepuoxg ¢ 07 1 00 mua mo 13 1 30 mMuH
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25.04.86 rona u, opueHTHPOBOUHO, ¢ 01 1 00 MuH 26.04.86 roma 10 Mo-
MEHTA aBapHH, YeM HapylIaIUCh TpeOoBanus PeriiamenTa;

— OTKJIIOYEHHE CHCTEMBI aBapuiHOTr0 oxiaxaeHus peaktopa (CAOP);

— 3arpyOJieHre yCTaBKH (ITOpOTa) 3allUThl peaKTopa MO CHUKEHHUIO
ypoBHs B OapabaH-cenaparopax co 3HaueHus - 600 mo — 1 100 mm;

— YBEJIHMYCHHE PACXOJIOB IO OTACIBHBIM TJIABHBIM IHPKYJISAIHOH-
HBIM Hacocam 10 7500 x%/u;

— MPOBaJ MOIIHOCTH HHMXKE MPEITyCMOTPEHHOTO MPOTPaMMOM HUCIIbI-
TaHUH 3HAUCHUS ¥ MIPEIITPUHATAS TOIMBITKA BBIXO/A U3 HETO;

— TMOJKITIOUCHHUE K PEAKTOPY BCEX ITIABHBIX IUPKYJISIIMOHHBIX-HACOCOB;

— OJIOKMPOBKa 3alUTHl pEaKTopa MO CUTHATY OCTAHOBKH ABYX TYp-
OoreHepaToposB.

HekoTopble KOMMEHTapUM IO IMOBOJY TOTO, SIBISIUCH JIH 3TH
JCHCTBHS JICHCTBUTEIBHO HAPYIICHUSIMH, ObUTA NPEJCTABICHBI IIPU W3-
JIO’KEHUH XPOHOJIOTHH aBapuu B 2.5 u B 2.6.

CrienmmacToB MHpPOBOTO COOOIECTBA Takash OJHOCTOPOHHSAS
TPAaKTOBKA MPHUYMH aBapHy HE cMoria Obl BBECTH B 3a0myxiaeHue. Ha
OCHOBE BBIBOJIOB [IpaBUTEILCTBEHHONH KOMHCCHU I10J PYKOBOACTBOM
akasemuka JleracoBa Oblia oAroTOBICHA. «HMHpopmayus 0b asapuu Ha
Yepnobuvinvckou AIC u ee nocreocmausx...». OHa OblIa MpeACTaBICHA
aKaJIeMUKOM B 5-4acOBOM JIOKJAIe . Ha COBEHIAHWUH OKCIIEPTOB
MATI'ATD, cocrosiBmiemcst B Bere 25-29 aprycra 1986 1.

B nokaage CCCP pas. MAT'ATD [40] xoHCTaTHpPOBAIOCH
clemyroee.

«(...) Paspabomuuku peakmopHot yCmano8Kku He npedycmompenu
CO30aHUe 3aUWUMHBIX cUcmem 6e30nACHOCIUY, CNOCOOHbIX NPeoomepa-
mums asapuio Npu.UMesuemM Mecmo Habope npeoHamepeHHbIX OMKIo-
YeHULl MeXHUYeCKUX cpeoCms 3auumol U HApYUleHUull pe2iamMenma Kc-
nayamayuy, mak Kaxk cuumany maxKoe coyemanue coOOblmull He803Moxic-
Holm. Takum 06pasom, nep8onpudUHOU asapu A6UNOCL KpauHe Manoge-
POAMHOE COUemanue HApyuleHutl nopaoka U pexcuma 3KCHIyamayuu,
OJonyweHnslx nepconanrom snepeodnoka. Kamacmpoghuueckue pasmepul
asapus, npuobdpena 8 ceasu ¢ mem, 4mo peakmop Obvll npuseoeH nepco-
HAI0M_6 maKoe COCMOAHUE, 8 KOMOPOM CYUeCMBEHHO YCUNUNIOCH GlIUs-
HUe NOoN0XHCUMENbHO20 KOdPpuyuenma peakmueHoCmuy Ha pocm Mouj-
Hocmu (...)».

Hoxnax JleracoBa mpousBen OarompuATHOE BIEYaTIEHHWE HA
MHOTHX 2KCcrepToB. [lozke MAT'ATD nmis uccienoBaHus IPpUYUH aBa-
pun Ha YADC coznano KoHCyIbTaTUBHBI KOMUTET 110 BOIIPOCAM SI/IEp-
Hoii GesomacHoct — INSAG (International Nuclear Safety Advisory
Group). B nokiame INSAG-1, noarorosiaerrom B 1986 romy Ha OCHOBE
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COBETCKHUX IaHHBIX, MEPBONPUUMHON aBapU¥ HA3BIBAIUCH HAPYIICHUS
MPaBWII DKCIUTyaTalluy IEPCOHATIOM, OJIHAKO YKAa3bIBAIUCH M HENOCTATKH
KOHCTPYKIIUH PeaKTopa.

B INSAG-1 [41] orMedalioch, 9TO OCHOBHBIM MOTHBOM B TIOBE-
JEHUU TIepcoHaia ObUIO CTpeMIIGHHE OBICTpEEe 3aKOHYHTH HCTIBITAHUSI.
[To MHEHHIO KOMHCCHH, HAPYIICHNUE TIPOTPaMMbI UCTIBITAHUH 1 HEOPEK-
HOCTh B YNPABICHUU PEaKTOPOM CBHUJICTENBCTBYIOT KaK O HEJOCTaToY=
HOM TIOHUMAaHHUH MEPCOHAIIOM OCOOCHHOCTEH MOBEJCHHUS peakTopa, TaKk
M 0 MOTepe YyBCTBa OMAcHOCTH. Bmecte ¢ Tem, pa3paboT4nku peakTop-
HOW YCTaHOBKM HE MPEIYCMOTPENH CO3/IaHUE 3aIUTHBIX CUCTeM 0e30-
MAcHOCTH, CMOCOOHBIX MPEIOTBPATHTh ABAPHIO NMPH HMEBIIUX MECTO
HapYIIEHUAX PErilaMeHTa SKCILTyaTallHiu.

HecMotps Ha oQHUIHMANBHYIO TOYKY 3pEHUS,, MHOTHE COBETCKHE
CTECIUATUCTHl YTBEPKAAIH, YTO OOBHHEHHS IEPCOHANA CTaHIMH B Ha-
pYULIEHUSX HEOOOCHOBAHHBI M HE3aKOHHBI, & OCHOBHOW IPUYHHOW aBa-
pPHH TIOCTY)KWJIM HEIOCTAaTKH KOHCTPYKIMHU peakTopa. B uumciie Takmx
cnenuanucToB obL1 podeccop b. I'. JlyOorckuii, nBax sl naypear Cra-
JMHCKOU TIPeMHUH. DTOT 3aCiIyKeHHBIH uesoBek.c 1958 mo 1977 rox Bo3-
rmapnsn co3nanHyo eme U.B. Kypuarossmm «JlaGopatopuro siaepHOi
Oe3omacHOCTHY, TOCIIE Yero mepemnien Ha padory B Muncpeamam. Jly-
6oBckwmii cuntan aBapun Ha JIADC.1975 roga m HADC 1982 rona pere-
turusaMu aBapuu 1986 roga. BoT HEKoTOpble U3 ero omyOIMKOBaHHBIX
BBICKa3bIBaHuUi [38].

«¥my Henocmudicumo, Kax moanu pykogooumenu npoekmarmos CY3,
a makxce I ocamomdnepeonaosopa CCCP, (...) donycmums makue KpynHwie,
a 8 HEKOMOPBIX CYHAAX TUULEHHbIE DNIEMEHMAPHOU J02UKU NPOCYEMblY.

«Bedv no cyweemsy peaxmopvt PEMK ne umenu nHopmanvhou
sawumol. He umenu nuxaxou A3! Hu cHuzy axmugHOU 30Hbl, HU CBEPXY».

«llonnoe .omcymemeue asapuiinou 3awumsl. Iliioc manoepa-
momuas Qokymeumayus. K momy owce pykosoouru Yeprnobwvinvckou
Hecneyuaiucmol).

Bomnee TmyOokas mbicib BhickazaHa B muchMe M. C. I'opbaueBy
27 nHosi6ps 1989 rona:

«lIpodonsxcaroweecss Hecnpageoiusoe 636d1UBAHUE HA YEPHO-
ObLILCKULL NEPCOHAN OMBENMCMBEHHOCTIU UCKTIOYAem OdlbHeliuee pas-
gUMUe IHEPSeMUKU — HEBO3MONCHO 6 0yOywem UCKIIOYUms OuuoKu
nepcouana. J{onyujentnvle nepCcoHAIOM HAPYULEHUS, NPU MUHUMATbHOM
COOMBemMCcmeuU 3auumsl peaKmopa c80emy HA3HAYEeHUI0, CBeNUCh Obl
MONLKO K He0elbHOMY HPOCTNOIOY.

B 2.13 yxe ynoMuHaJIOCh, YTO MHCIIEKTOP IO siAEpHOI Oe3omac-
Hoctu ['ocaromanepronanzopa Ha Kypckoit ADC A. A. SnpuxuHckuit
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BBISIBMII DSl TPYOBIX HecooTBeTcTBHH peakropa PBMK TpebGoBanusm
sepHoit 6e3onacHocTH [29]. BOT 01HO U3 €ro BhICKA3bIBAHHIA:

«Moz nu onepamuenuvlii nepconan npeoomepamums agapuio? Jla,
Moe, eciu Obl 3HAT, YMO OHA 603MOICHAY .

YnomunaBmmiica B 2.14 corpyaHuk MHCTUTYTa aTOMHOW »3HEp-
run uM. Kypuarosa B.I1. BonkoB, yOekIeHHBIH B TOM, YTO B3PBIB peak-
Topa Ha YADC npou3soriesn BCIEICTBUE €ro HEOCTAaTKOB, a HE XalaTHO-
CTH 00CITY>XKMBAIOIIETO MepcoHala, cpa3y Iociie aBapuu HarpaBHILCo0-
paHHBIE UM JOKYMEHTHI B IPOKypaTypy. BoikoB mucai, 4yTo NprHYnHOM
aBapuu ctanu 3pQeKT BeITecHuTeNnel B crepxkHiax CY3, 0onbuioi napo-
BOI 3QEKT peakTHBHOCTH, a TaKKe OO0JIbIIas HEPABHOMEPHOCTh BBIIC-
JICHUSI DHEPTUU B aKTUBHOM 30HE peaktopa. Ilo mHeHMto BosikoBa, pas-
paboTunkamMu ObuUTM COPMHUPOBAHBI HEBEPHBIE MPEACTaBICHHUA O Ha-
JeXKHOCTH aTOMHbIX peakTopoB Tuna PBMK, j0)KHasi yBEpEeHHOCThH B
3G PEKTHBHOCTH CHCTEM aBapUHHON 3alllUTHI, 9TO, B CBOIO OYepellb,
MIPHUBEJIO K COCTABJICHUIO HEBEPHOTO PermamenTa sKCIuTyaTanny.

Pacnopsixernem nmupektopa HMAD ‘akamemMnka AuekcaHapoBa
BXOJl B MHCTUTYT JII CTPONTHBOTO COTPYAHHKA OBLI 3aKpPHIT, OJHAKO
B. I1. Bonkos He ycrokowuics u Harcan muckMo M. C. ['opbauesy...

Pe3ynmbraTomM MEHCTBUN YUYEHBIX, HECOTJIACHBIX C O(HUIMATHLHOMN
Bepcuel, cranmo co3ganue B despaie. 1990 roga komuccuu I'ocaTom-
3HEProHaja30pa moj pykoBoacTBOM B.A. CugopeHko, KoTopas BepHY-
JIaCh K OIPEACIICHUI0 MPUINH YepHOOBUTHCKOM aBapuu. B 1991 romy sta
KOMHCCHS TIPUIIIIA K CIIETYIOMNUM BhIBOAaM [36].

N3-3a ommbOK pa3spaObOTYMKOB PEaKTOp 00JIafaa IOJOKHUTEIb-
HBIMH TTAPOBBIM M MOIIHOCTHBIM KO3((HUIIMEHTAMH PEaKTHBHOCTH. Tem
CaMBbIM PEaKTOp MPEACTABIIUT COO0H CHCTeMY, HEyCTOIUMBYIO 1O OTHO-
IICHHUIO K BOSMYUIEHHUSM IT0 MOIIIHOCTH U MTAPOCOePKAHHUIO, KOTOPHIE, B
CBOIO OY€pPE[Ib, 3aBUCENH OT MHOTHX IapaMeTpoB ero cocTostHus. [Ipu
9TOM He OblTa obeciteueHa U yOeAUTEIFHO JT0Ka3aHa saepHas Oe3zomac-
HOCTb HU JUIA paboThl Ha HOMUHAIBHON MOITHOCTH, HH IS TIPOMEXY-
TOYHBIX MOLITHOCTEH.

OmmboyHasi KOHCTPYKIMS CTEP)KHEH CHCTEMBI yIpaBICHUS U 3a-
IIUTHI («KOHIEBOH A eKT») MpUBETH K TOMY, YTO aBapHiiHas 3aIInuTa
HE CMOTJIa cripaBUThCs ¢ aBapueit Ha HADC, kak He MOTJIa CIIPaBUTHCS
Y C MpeABIAYIINMY aBapusMH. PazBuTue aBapuy Havanoch Mocje Haxa-
THS KHOTIKM PYYHOW aBapuWiHOW ocTaHOBKM peaktopa A3-5. He Owuio
BBISIBJICHO HHUKAKMX COOBITHH WIIM TPOIIECCOB, HANpUMeEp, HE3aMETHO
HAYaBIIETOCS pa3rOHA PeaKkTopa, KOTOPhIe MOTJIH OBl CTaTh APYTHUM HC-
XOJTHBIM COOBITHEM aBapHH.
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Ilepconan He 3HaNM 00 OMacCHBIX CBOICTBAX peakToOpa W, CleIOoBa-
TEIHHO, HE OCO3HABaJI BO3MOXKHBIX IOCJICACTBUN CBoMX naeciicTBuil. Ko-
MUCCHA OTMETHUJIA, YTO OIIE€PATOP HUKOTAa HE OHOJDKEH OKa3bIBaThbCA B CU-
Tyalny, KOTOPYIO MPEIBAPUTENHHO HE IIPOAHAIU3UPOBAIN HHKEHEPEI.

Mumnsnepro 6siBiiero CCCP mmrensHOe BpeMst 9KCIUTyaTHPOBAIO
peakropsl PBMK, He npuiaBas H0JKHOTO 3HAYEHUS] HEOJAHOKPATHBIM BBbI-
MAJICHUSIM CUTHAJIOB aBapUIHON 3aIlUTHI IO MOIIHOCTH, YTO TpeOOBAO
TIIATEeTIBHOTO pa3dopa aBapuiHBIX cuTyaluil. COCTaBIEHHBIM perjaMeHT
SKCIUTyaTallly PEaKTopa OKA3aJICsl He TOIBKO HEBEPHBIM, HO M POKOBBIM:

IIporpamma npoBeseHUsT UCIBITAHUI TypOoreHepaTropa He BIOJ-
HE YIOBJIETBOpsIa TpeOOBaHMSIM 0€30MMacCHOCTH, OJHAKO IMPHU HUETKOM
COOJTIOIEHNH IKCIUTyaTallMOHHBIX TpeOoBaHUil (periamMeHTa, WHCTPYK-
i) nmaBajia JOCTATOYHO OCHOBAaHUHM il OE30MaCHOTO IPOBEICHUS
OKCIICpUMCHTA. Komuccus YCTaHOBHUJIA, YTO B XOAC €ro MPOBCACHUSA HE
TpeOOBaIOCh KaKOro-1i00 BMEIIATENbCTBA MEPCOHANA MM TIPeoXpa-
HUTENBbHBIX YCTPOUCTB. IIpUunHbEl aBapuu CKpHITHL HE B TIpOrpaMMe Kak
TAaKOBOW, a B HE3HAHMH pa3pabOTUYMKaMU IIPOTpaMMBbl OCOOCHHOCTEH
noBesieHus peaktopa PBMK B npencrosimem pexxume paboThI.

Kommuccueit 661710 OTMEUEHO, YTO. B XO/I€ DKCIUTYaTaIlli PeaKTo-
poB PEMK wacto Bo3HMKanu cUTyalu# € AMIIEMMOI — COOIIOCTH Tpe-
OoBaHMsI 0E30MACHOCTH W OCTAHOBHTb JHEPTOOJIOK WM C yYEeTOM
SKOHOMHYECKHX (haKTOPOB IMPOJOIDKMTE pabOTy peakTopa, Hapymas
npaBuiIa. PermamenToM (hakTHUECKH HABSI3BIBAJIOCH PEUICHUE B MOIb3Y
SKOHOMUH, & PYHKIIUN aBAPUHHON 3aIIMTHl IEpPEeKIabIBATICH HA OIe-
partopa, mozapa3zymeBasg ero 0e3yCIOBHYIO HaJeKHOCTh KaK JIEMEHTa
CHUCTEMBI 0€301MTaCHOCTH.

Nmenno takas curyanus BosHukiaa B 0 1 28 mMuH 26 ampe-
ns1 1986 rona, xorna mpoW30III0 HEMPEAYCMOTPEHHOE CHIKCHHE MOIII-
HOCTH peakTopa 0 30 MBm. ITOT «IpoBa U MOCICAYIONINHA TOTbEM
MOIITHOCTH BO. MHOTOM OTIPEAETIIIN TParndecKhil UCXO/ dKCIIEPUMEHTA.
OpHako 'crenarp 3aKII0YeHHE O MPAaBOMEPHOCTH WM OIIHOOYHOCTH
JICUCTBUIM TI€PCOHANIa B 3TOM CUTyallUd HE MPEICTABIISIETCS BO3MOKHBIM
M3-3a, IPOTUBOPEYNBOCTH TPEOOBAaHUI periaMeHTa, a TakXKe HeJ0CTa-
TOYHOCTH M HECOTIIACOBAHHOCTH 3apErHCTPHUPOBAHHBIX JAHHBIX.

[Ipoananm3upoBaB JIefiCTBOBABIIME HA MOMEHT aBapuHd HOpMa-
TUBHBIC JOKYMCHTBI, KOMHUCCHUA HE MOATBEPAUIIA OONBIIMHCTBO W3 BBI-
JIBUTABIITUXCSI B aIpec TEepCcoHaNIa CTAaHIMA OOBHHEHUI B WX HapyIie-
HHH, 34 UCKITFOYCHHUEM pa6OTBI C HU3KUM OIICpaTUBHBIM 3aIllaCcoM pEak-
tuBHOCTH (O3P). OmHako u B 3TOM, IO MHEHHIO KOMHCCHH, €CTh BHHA
pa3paboTYMKOB, MOCKOIBKY B Permamente BeiOOp O3P oOBscHsICTCS
CKOpee IKOHOMHYECKHMHU COOOpaKeHUSIMH, YeM COOoOpakeHus MU 6e30-
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nacHocTH (cM. 2.3). Komuccus numet: «Oco3Has 6cto onacHocms CHU-
aicenust O3P umenno ¢ mouku 3peHust ChOCOOHOCMU AB8APUUHOU 3aUyUMbl
K 6bINOJIHEHUIO CBOUX QYHKYUL, pa3padOmyuKy HAOAEHCAUUM 00pa30M
He NPOUHGOPMUPOBATU 00 FMOM IKCHIYAMAYUOHHBLL NePCOHAN, KOMO-
Ppulil, 0Co3HA8 npobiemy, Moz Obl U He NPUHAMb HA ceOsi OMEEOeHHYIO
eMy pazpabomyuxamu QYHKYuio no 3auume peakmopa om pazeonHay.

Ha ocHoBaHuu NpoBeJIEHHOr0 aHaidu3a KoMuccus ['ocripoMarom-
HaJ30pa claeiiaja BBIBOJ O TOM, YTO «agapus, nodobHnas YeproOolLib-
cKoll, ObLna HeuzbesxcHotly. YmecTHo BcnoMHuTh MeIciah H. C. PeokkoBa,
BbICKa3zaHHYI0 Ha 3aceqannu [lomutoropo LIK KIICC 3 urons 1986 rona:
«Mbwt k asapuu winu...» (cM. 2.14).

B 11e710M BBIBOJIBI KOMHCCUH TIEPEKIIMKAIOTCS C PACCYKAEHUSIMU
A. C. [laTioBa, KOTOPHI B CBOEH KHHWTE YTBEpKAall, YTO ONEepaTHBHBIN
nepconann YADC He MoxeT OBITh BUHOBEH B aBapuy, dKCILIyaTHPYS 3a-
BeZIOMO B3pbiBoomnacHbli peaktop PEMK. BuHa 3a 4epHOOBUIECKYIO Ka-
tacTpody, o MHEHHIO [ISTI0Ba, MMOJHOCTHIO JIGKHUT Ha HAYYHOM PYKO-
BOAWTENE MpoeKkTa M KoHcTpykrope peakropa PBMK-1000, kotopsie
3HAIM O HEJOCTATKaX CBOEro JIETUIA, HO HUYEro He CAENald Il HX
yCTpaHeHUsl U, Ooyiee TOro, CKPhIBAIH 3TY. HHPOPMAIHIO OT 3KCILTyaTa-
nroHHOro nepconana ADC.

B 1993 rony nosiuiicst HoBbii-goknan MATATD — INSAG-7 [42].
B »TOoM moxymeHTe MHOTHE BBIBOABI, caeidannbie B INSAG-1 (1986 1.),
MPU3HAHBI HEBEPHBIMU M MepecMOTpeHbl. JIokian ObLT OCHOBaH Ha HO-
BBIX JIaHHBIX, TIOJIyYCHHBIX B Pe3yJbTaTe MOJECIUPOBAHHS aBapUH, a TaK-
xe Ha gokiane ['ocipomaromaangzopa CCCP u moknane «pabodeit rpym-
el 3kcriepToB CCCP»,KOTOpBIE MPUBEICHBI B KAYECTBE MPHIIOKESHUH.

OnuH W3 TIAaBHBIX. BBIBOJIOB JIOKIAJa 3BYYHT TaK: «yCTaHOBKA
gaxmuuecku He cOOMEemMCmME08ana OelcCm8yIOuWUM HOpMam 6e30nacHo-
cmu 80 8pems MPOEKMUPOSanUs U daxce umena Hebe30nacHvle KOHCM-
pykmusnvie’ocobentocmu (...)».

B nienom INSAG-7 ogenp ocTopokHO (popMyIHpyeT CBOH BHIBOBI O
HETIOCPE/ICTBEHHBIX IMPUYMHAX aBaphH. Tak, B YacTHOCTH, TOBOPHUTCS:
«/locmosepHo HeuzsecmHo, ¢ Ye20 HauaICs CKAYOK MOUWHOCU, NPUBEOULUTI
K paspyutenuto peakmopa Yeprobwinocrot AIC. Onpedenennas noaodicu-
MENbHASL PeakmueHoCb, NO-BUOUMOMY, Oblla 6HeceHa & pe3yibmame
POCma napocooepi’canusi npu naoeHuy pacxooa menioHocumens. Buece-
HUe OONOTHUMENbHOU NOTOHCUMETLHOU PeaKmMUBHOCMU 8 pe3yibmame no-
2pPYoiceHUsl NOTHOCMbIO 8bleedeHHblx cmepoicheti CY3 6 xode ucnvimanuil
ABUNIOCD, BEPOAMHO, PEULAIOUUM NPUBLOUUUM K ABAPUL PAKIMOPOMY.

B nmoknane otMedeHo, 9yTo OOJBIIMHCTBO paHee 3BYy4YaBIINX OOBHHE-
HUI TIepCcOHANIa B HAPYIICHUH TPpeOOBaHMUIT periiaMeHTa, B TOM YHCIIE B OT-
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KITIoueHUu Tpex KomrmoHeHT 3aumrtel (CAOP, GrokupoBKa cUrHaia aBa-
PpUITHON OCTaHOBKHM IO YPOBHIO BOJIBI U AaBJIECHHIO Mapa B OapabaH cemapa-
TOpax, a TAKKe MO OCTAHOBKE JIBYX TYpOOTeHEPAaTOPOB), HE COOTBETCTBYIOT
nericreutenbHOCTH. OnHaKo nepconan YADC Bce-Taku TIPOSIBII «0080/1b-
HO JIe2KOMbIC/IEHHOe OMHOUleHUe K OIOKUPOSKe 3aumsl peakmopa (...)».
Takoe e JIerkOMBICIICHHOE OTHOIICHHUE HAOII0aeTCsl ¥ B IMyHKTAX periia-
MEHTA T10 3KCIUTyaTanuy, (GaKTHIeCKU JOITYCKAIOIINX TAKUE JICHCTBYSI.

OmmbKo# mepcoHasa MpU3HAEeTCs JUTHTENbHA SKCIUTyaTalys pe-
akropa npu ciumikoMm Hu3koM O3P. INSAG ormeuaer, uTo 3T0 Hapy-
HICEHUE OKA3aJI0Ch BAXKHBIM I10 TPUYMHAM, OTIMYHBIM OT T€X, KOTOPHIE
Ha3bIBAJINCH paHee. Takoe COCTOSHHE PEaKTopa «Hpuseio K. NoGblleH-
HbLM 3HAYEHUM NAP08020 KOIp@uyuenma, a makice’x maxomy nojuo-
arcenuio cmepoicnett CY3, ¢ komopom onu He mobKo nomepsiiu dhgex-
MUBHOCTb, HO U CMANU OKA3bl8AMb PA3PYUIUMENbHOE 8030elicaue.
[Ipu 3TOM OrOBapHBaeTCs, YTO ONEPATOPHI HE ObLIH TIPOHH(DOPMHUPOBA-
Hel 00 omacHocTH HHM3KOro O3P, a KOHCTPYKIMS peakTopa HE Tpemdy-
CMaTpHBaja ONepaTUBHOTO KOHTPOJIS ATOT0 IapaMeTpa 1 He UMelia CUC-
TEMBI 3alIUTHI 10 HeIOMyIIeHn o padboTsl ¢ MajeiM O3P.

Hpyroii ommOKoii mepcoHana Ha3bIBACTCS OTCTYIUIEHHE OT pabo-
yell IporpaMMbl UCIBITAHUM. YKa3bIBa€TCsl, YTO HAMEYEHHAsI IPOrpaMm-
Ma «(...) dondcHa cmpozo evinoaHameca. Ecau 6 npoyecce ucnvimanuii
0KA3a10Ch, 4MO UCXOOHAS NPOSPAMMA HeYOO81em8OPUMENbHA UTU He
MOdHCEm OCYUWeCmeIAMbCa, KaK. 3ANAAHUPOBAHO, MO UCHLIMAHUL O0IHC-
Hbl ObIMb Npexpauyersvl (...)».

[To MHEHHIO aBTOPOB, HaUOOJIEE CYIIECTBEHHOE OTKJIOHEHHE OT
MpOrpaMMBbl UCTIBITAHUN — paboTa Ha MaJioi MOIITHOCTH peakTopa. Ilpu
3TOM MOTJIa CKa3aThCs eIe ojJHa ocoOeHHocTh peakTopa PEMK-1000.
Ero cucrema ympaBieHHs M 3alUTH TpU MoInHOCTH BhIe 10% ot HoO-
MUHAJIBHOW TOy9aeT CUTHABI OT AaTYMKOB, KOTOPhIC HAXOAATCS B aK-
TUBHO 30HE. [IpU Manom ke ypoBHE MOLIHOCTH YTPaBJIEHUE OCYIIECT-
BJISIETCS \OT JATYNKOB, PACIIONIOKEHHBIX BHE aKTHBHOW 30HEBI. EctecT-
BEHHO, MOKA3aHUs ITUX JATYUKOB HEAJICKBATHBI HCTHHHOMY pacrpejie-
JICHUIO HEUTPOHHOTO MmoTOKa. [103TOMYy B TakoM pekume paboThl «(...)
onepamop 0o/ceH Obll NONA2aAMbCA 2JIABHbIM 00PA30M HA ONbIM U UH-
myuyuio, a He Ha NOKA3aHUA NpUOOPO8 cucmemvl peyauposanus. B ma-
KUX YCNIOBUAX OM ONepamopa Mo2io nompebosamscsi 8blNOIHeHUe 00
1000 ynpasnsowux deticmauti 8 4ac.

A. latioB B cBoert kuure [38] mo moBomy oOBMHEHHII B pabote
c maieiM O3P mimmet: «bosree mouicauy MaHUNYIAYULL 8 4AC ONepamop co-
sepuiaem npu ynpasienuu peaxmopom u oonee 4 000 napamempos umeem
Ha koHmpone. U e2o 008UHAMb 6 HPOCMOmMpe napamempa, He UMerowe2o Hu
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npubopa uzmepumenvroeo, Hu cueHamuzayuu?y». Janee, aBropel INSAG-7
MUIIYT: «Y onepamopos no cywecmeay He ObLIO ONbIMA pPecyIuposaHus
MOWHOCU 8 MAKUX YCA08USIX», UTO TIPECTABIISETCS HEOSCCIIOPHBIM.

[To MHEeHHUIO aBTOPOB, TIOBENICHNE TIEPCOHANIA OTPAKAeT OOIINi He-
JM0CTATOYHBII YPOBEHb KYJIbTYPbI 0€30IIaCHOCTH B aTOMHOM SHEPIreTH-
ke CCCP. B mokiane ykaspIBaeTCsl, UTO «a8apusi A6UNACL CIe0Ceuem
HU3KOU Kynemypul bezonachocmu He monvko na YAIC, Ho u 8o ecex co-
8EMCKUX NPOEKMHBIX, IKCHLYAMUPYVIOWUX U PEYTUPVIOUUX OPSAHUZAUUAX
amoMHOU dHepeemuKy, cywecmeosasuux 6 mo epemsa. Kyiemypa 6e30-
nacrocmu, demanvro paccmompennas 6 INSAG-4, mpebyem noanoti npu-
sepoicenHocmu delly obecneuenus: 6e30nacHOCMuU, KOMopas. Ha amoMHbIX
INEKMPOCMAHYUAX — POpMUPYemcst  2IA6HBIM  00pa3oM’ OmMHOWEHUeM
K 9momy pyKosooumeiell Op2aHusayutl, y4dcmseyloumux 8 ux npoekmupo-
6aHUU U IKCHAyamayuu. B omotl cea3u oyenxka 4epHoObLILCKOU asapuu
nokasvieaem, 4mo He0OCMAmoyHds Kyibmypa Oe30nacnocmu ovlia npu-
CyWa He mobKo dmany dKCRIYAmayuy, Ho makaice, U 8 He MeHblell cme-
neHu, 0essmenbHOCMU Ha Opy2ux 3manax HCUsHeHHO20 YUKIA AMOMHBIX
INEKMPOCMAHYULL (BKIOUASL NPOEKMUPOBAHUE, UHIHCEHEPHO-MEXHUYeCKUe
PA3pabomku, coopysicenue, us20moseHue U Peyiuposanue)».

B 3710if cBsI3M 3KCTIEPTOB 0COOEHHO YAWBHIIO TO OOCTOATENBCTRBO,
YTO O CEpbe3HBIX HEJOCTaTKaxX peakropa ObUI0 M3BECTHO 3apaHee, HO
(haxTHUECKN HUYEro He ObUIO MPEeNNpUHATO U UX yCTpaHeHus. «KoH-
cmpykmugHvle Oeghekmubl U HecCmabuibHOCMb HUUYECKUX U Meniocuo-
pasnuyeckux xapakmepucmuk peakmopa PEMK-1000 6viiu meopemuue-
CKU U IKCNepUMeHmMAalbHO onpeoeiensvt 00 asapuu 26 anpens 1986 2., 00-
HAKO He OblLI0 NPeOnpuHAmMo a0eK8amHulx mep, 80-nepevix, OJisl ycmpate-
HUSL IMUX HeOOCMAMKO8,. 80-6MOPbIX, OJisl NPeOynpedicoenuss NepcoHand
0 NOCIe0CMBUAX DMUX. ONACHbIX XAPAKMEPUCTNUK U COOMBEMCmaEyouel
NO02OMOBKU €20 K pabome HA PeaKmMopHOU YCMAaHO8Ke, XapaKmepucmuxu
Komopot ne omeeuanu mpedosanuim HT/[ no bezonacnocmu.

OTMedeHHasl BBIIIE OCTOPOKHOCTh aBTOPOB JOKJIaJa MPOUCTEKa-
€T, TI0 BCeH BEPOSTHOCTH, W3 TMOJO3PEHUH, YTO CTaBIIME JIOCTOSHUEM
TJIacCHOCTH HOBbIe (akTel MoryT ObITh He Ha 100% amexBaTHBIMH,
W HEJb3sT MCKIIIOUUTh, YTO OYAyT MOSBIATHCS HOBBIC, HCM3BECTHBIC pa-
Hee (axtel. Buammo, Tak Hy»XHO TOHUMAaTh ab3ar noknaga: «Ciredyem
ommemums, 4mo HO8As UHGOpMaAyus HAOEHCHO O0OOCHO8AHA 6 MOU
Cmenenu, HACKOIbKO MO0 B03MOMCHO 8 Hacmosujee epems. Oouaxo
HeNb3sl UCKIIOYUMb USMEHeHUs d9mou uHgopmayuu 8 6yoyuem, pasHo
KaK U 6OCHPUSIMUSL €€ 3HAYUMOCTNIL.

To, 4TO MOTYT MOSIBUTHCS HOBBIC (haKThI, IPOJIMBAIOIIKE CBET HA 00-
CTOSITEJILCTBA M NMPUYMHBI Y€PHOOBLILCKON aBapHH, ITOJTBEPIKAACTCS CIe-
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naHHbIM B 2003 roay yKpamHCKOW razere «3epKayio HeJenn» Mpu3HaHuEeM
os1BIIerO crnenoBarens I enepansHoit [Ipoxyparypst C. SIakosckoro [10]:

«Mmne 0ogenoco Oblmb YUACMHUKOM 2020 PACCLE008AHUSA C Nep-
8bIX YACO8 NOCIE asapuu 00 HANPAGIeHUs Y20108H020 0eid 8 cyd. Dmo
VHUKAIbHOE NO C80eM) OOKYMEHMANbHOMY COOEPIHCAHUIO Y20]I08HO€e Oe-
7o, cocmosujee u3 57 MOMO8 CIeOCMBEHHbIX OOKYMEHMO8 U MHO2UX
NPUNIOdCEHUL, docee JIeXHCUnm MepmebiM 2py3om 8 apxuge BepxosHozo
Cyoa Poccuu. Muozcue uz npunodcerutl 00 cux nop CUIbHO «HOHIMY, HO
3amo 3aKaoyarm 6 cebe YOULCMBEHHYI0 N0 00KA3AMENbCBEHHOU Culle
unpopmayuio. (...) [Jeno-mo 6vl10 cOBEPUEHHO CeKPEemHbLM;. A NepeuY=
Hble OOKYMEHMbL Mbl USbANU HA CIMAHYUU He3AMeONUMENbHO, U K Beyepy
28 anpens 1986 2o0a onu 6w yoice ¢ Mockse. To, umo nomom uzyuanu
MHO20YUCTIEHHble CReYUanrucmel, ObIIO 8 OCHOBHOM KAKUMU-MO ype3aH-
HbLMU KORUSAMU WU 60001e anbCuuramom.

C TeueHHeM BpEMEHHU OTKPBIBAIOTCS HOBBIE 0OCTOSTENBECTBA aBAPHH.
B (2.14) yxxe mutupoBanocsk cBuaeTenbcTBO akanemuka PAEH Brnagummpa
WBanosuua KomapoBa, BO3IIIABIISIBIIIEr0 IKCTIEPTHYIO KOMUccHIO TipH [ eH-
npokyparype CCCP. Bor uro mumer B. . KomapoB B razere «Emnnas
Poccus» [59] mo moBoxy OOCTOSITENBCTB MPHHATHS POKOBOTO PEIICHHS
0 TIOTbeMe MOIITHOCTH 4-T0 0JI0Ka TT0CHIE €0 OTIa/IaHNUS B «HOTHYIO IMY»:

«Bckope 5 80321a8Ull 2pynny-3KCREPMos, KOmopas omosuia 006u-
Henue pykosoocmea Heproduvinvekoi ADC 8 npecmyntoll 0esmerbHOCU.
A npocnywian 3anucu 6cex meneQOHHbIX Nepecoopos U NPOCMOmpen 8ce
mejexcol, noayyenHvle Ha Llfume ynpaenenus 4-m 610xom Yepnobwiibckoli
ADC. Oonaxo nodobHoOU MuamenbHOCmMu OMm HAC He Mpebo8alocy. (...)

B nauane 80-x. 20006 npu [{K KIICC 6vin cozdan cekmop no Hao-
s0py 3a ADC, xomopeili 3aHuUMAancs He OE30NACHOCMbIO, A UCKIIOHU-
menvro ynpasienuem AIC. B cekmop éxoounu B. Mapovun u I'. Konuun-
ckutl, noowunssuwtiecs cekpemapio LK KIICC B. Jloneux. (...)

Cryuunoco-max, umo neped npogeoeruem 6-i nposepKu A8apuiiHo
«omeanuacsy oaox na Tpunoavckou I'POC. Ymobwvl socnoanums deghu-
yum dnepeun, «Kueganepeo» npucian menekc ¢ mpebosanuem 8vlecimu
4-11 6ok Yeprnoodwvinvckou AIC na 50 % mownocmos. Dmozo 6 mom mo-
MeHm KamezopuyecKku Heav3sa oviio derams! Ho menexc om «Kuegauep-
20» 0v11 npodyonuposan menegounvim 36onkom uz LK KIICC. Ilpsmo
na llJum ynpasnenus 4-m o10xom Yeproobwinvcroii ADC no3sonun auuno
Konuunckuii. U eco yxazanue 6b110 861n01HEHO.

30ecv Haodo yuecmv ewe 6om umo. BKIAO AmMOMMBIX 21eKMpO-
cmanyull 8 obwull barauc 8vIPpabOMKU INEKMPOIHEP2UU CMPAHbL CO-
cmasnsem npumepno 16%. U ons Munsnepeo amommuas sHepeemuxa
6ce20a OvLIA YeM-mo 8poode HepOOHO20 oumsamu. YuHosHUKYU noIy4anu
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npemul 3a IKOHOMUIO Y2l1e8000POOHO20 MONIUBA U ObLIU He 3auHmepe-
COBAHbL 8 CHUMCEHUU MOWHOCHU MENJo8blX dNeKMPOCMAHYUL, HOCKOIb-
Ky moeda mepsinca KIIJ{. Iloomomy 6 HouHble yacwl, koeoa nompebnenue
NeKMPOIHEPSUU CHUNCATLOCH, HO UX NPUKA3Y YMEHbUUAIU MOWHOCMU HA
ADC, umo 6 npunyune nedonycmumo. AmomHule 610KU OONAHCHBL pabO-
mamev MoaAbKo 8 6aA3080M pedxcume (KOaeOAnus MOWHOCMel npueoosm
K 006pazosanuio tio0H020 ompasieHus peakmopos). (...)

Ho A. /[amnosy na Lum ynpasnenus onsme nozeonun 1. Kon-
yynckul, pabomuux ececunviozo LK KIICC, u npuxazan 6v1600umu
4-11 peaxmop Ha MOWHOCMb, ¢ mMeM 4moObl 3aKOHYUMb NPOGEPKY 3d-
wum. — J[amnos, naxoosace 3a Lllumom ynpaenenus, AcHO 8UOeN, WMo
PeaKkmop Haxooumcs 8 UOOHOU sme, Ymo peakmop Heynpaeisem. Ho
Jlamnos, euoumo, 6ce dce HAOEsNCs, YMO «HPOCKOYUIMY, U NOIMOMY Bbl-
noanun npuxas Konuunckoco. A mom cxaszan 6yKeanvHo ciedyroujee:
«I1poeoodu nposepxy! Unu mei ytideuto Ha nencuio, uiu 6yoeilv eiasHbiM
urnocenepom Hoeotl Yeprobolivckoiu ADC-2». (...)

A nuuno crviwan smy 3anuch, K020d 80321A6sLT IKCNEPMHYIO KO-
Muccuro no nod20mosKke 068UHUMENbHO20 3aKa4eHus. Bece pazeoeopul
u 360nku Ha [{ume ynpasnenus AC 3anucovleanucs. (...)

Konuunckuii — 8uoumo, 6 yensx dKOHOMUU — He XOomel, 4moovl
9MaA NOCIEOHAA NPOBEPKA NPOBOOUAACH Yoce NOCe 3aMeHbl MONIUsd.
Ho anasnoe, mue xasxcemcs, 6 opyeom. Konuunckuii, 0o omvesda 6 Mo-
CK8Y pabomasuiuil 3amecmumeneMm iaeH020 UHICEHepa No HAYKe UMEH-
Ho Ha Yepnoowvinvckoti ADC, mene)ounbiMU 360HKAMU OEMOHCMPUPO-
8AJ1 CBOU ANNAPAMHbIE B0ZMONCHOCMU. (...)

Jlamnos, suoumo, 6ce.oice HAOENCs, YMo 8 KpalHem cayide OH
HadcMem Ha KpacHyio KHONKy Aeaputinoii 3awumoel u peakxmop 6 cambiil
NOCAEOHUTE MOMEHIN 3A2TYULUMCAY .

UepHOOBITBCKAs aBapysl B MOJHOW Mepe oTpa3miia B cebe 0coOeH-
HOCTH CYIIICCTBOBaBHIeﬁ CHUCTEMBI: KaK €€ MOIlb, IMPOsABHUBIIYIOCA Ha
PaHHUX ATaNaX JIMKBUAAIUH TTOCIEICTBHIMA, TaK U HEIOCTATKH, COBOKYII-
HOCTB KOTOPLIX IIPUBEJIA K aBapUH. MpHuorue CrieuuaJIuCThl CHUTAKOT, YTO
aBapus Ha YADC Obl1a OTHAM U3 PEIAIONINX 3BEHBEB B ICTTH COOBITHA,
nmpuBeammx K kpaxy CCCP.

2.17. DxoyaornyecKue NocjaeICTBU aBaApUU

3HaYNTENbHBIE BBIOPOCH PAIHOHYKIMIAOB U3 Pa3pyIIeHHOTo 4-ro
sueproomoka YADC npomomkanucsk 10 gaed, mo 6 mas 1986 r. Kpome
TOTUINBA, aKTUBHAs 30Ha HA MOMEHT aBapuy CoJepKalia paJrioaKTHBHBIE
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MPOAYKTHI AETICHUS M TPaHCYpaHOBBIE 3JIeMEHTHI — Bcero okouso 200 pa-
JMOU30TOIOB C Pa3HBIMHU MEPUOJIAMH TIOJIypachaja: OT HeCKOJIbKUX 4a-
COB M MEHEE JI0 COTEH ThICSY JeT. [23,64].

YTOYHEHHBI COCTaB OCHOBHBIX PAJUOHYKIHIOB B BhIOpOCE IO
nmanaeiM Jlokmaga HKIAP (Hayussnii xomurer OOH mo aelcTBuIO
aToMHOM panumarun) I'enepanmpaoit Accambiiee OOH 2008 roma [65]
MpeJICTaBJIeH B Ta0. 4.

Ta6nunua 4. OcHoBHble PasMOHYKANABI B aBapuiMHOM Bbibpace

Paguonykiug Ilepuoa nmoury- AKTHBHOCTH B
pacnajaa BbIOpOCce, [Ibk
Hnepmmnuie 2asvi
KpUNTOH-85 10,72 ner 33
KCEHOH-133 5,25 cyT. 6 500
Jlemyuue snemenmol
Temyp-129 33,6 cyT. 240
Temnyp-132 3,26 cyT: ~1 150
ron-131 8,04 cyT. ~1760
fon-133 20,8 4 910
nesuii-134 2,06 roma 47
ue3uii-136 13,1 cyr. 36
ne3uii-137 30,0 et ~85
Dnemenmsl ¢ HPOMEACYMOYHOU ey ecmblo
CTpOHIMIT-89 50,5 cyT. ~115
cTpoHIuii-90 29,12 met ~10
pyOouamii-103 39,3 cyT. >168
pyounuii-106 368 cyr. >73
6apuii-140 12,7 cyrt. 240

TyeonaasKue s1emeHmbl (6KN0UASL HACMUYbL MONAUBA)

LUPKOHUI-95 64,0 cyT. 84
MOJMOIeH-99 2,75 cyT. >72
uepuii-141 32,5 cyrT. 84
nepuii-144 284 cyr. ~50
HENTyHUH-239 2,35 cyT. 400
ITYTOHUI-238 87,74 net 0,015
ILTYTOHUI-239 24 065 ner 0,013
ILTYTOHUI-249 6537 net 0,018
ITYyTOHHUI-24 1 14,4 ner ~2,6
ILTYTOHU-242 376 000 net 0,00004
Kiopuii-242 163 cyT. ~0,4
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CyMMapHas aKTHBHOCTb OTHX PaTUOHYKIHIOB TPEBBICHIIA
10-10" Bk, wmu 10 000 nemabexkepeneii (1 I1bk =10" bx). Ha unepr-
HBIE Ta3bl MPHIUIOCH OKOJIO TOJIOBUHBI ATOW BEIMYHMHBI, OJJHAKO OHU
paccesnuch B aTMocepe U He IPUIHMHWIN OIyTUMOTO Bpena. Cormac-
HO Tabn. 4 B miaHe oOJydeHHs HaceleHHs Hauboyee 3HAaYMMBIMU pa-
JTUOHYKIUJAMHU OKazanuchk hon-131, ne3muit-137, crponnnii-90 u uzoro-
el IoryToHusA (Pu-238, Pu-239, Pu-240 u Pu-241).

Pagmnonorudeckas 3HaAYMMOCTH BBIOPOCA KOPOMKONMCUBYU E20 Pa-
muoHykimaa #on-131 oOycinoBieHa €ro BBICOKOW aKTHBHOCTBIO U TEM,
YTO OH M30MpaTEeTbHO HAKAIUIMBACTCA B IIMTOBUIHOM XKeJe3e, 00aaaro-
nieit HeOoNMbIMKMMU pa3Mepamu. B pesynbrare 3 GeKThl ero Bo3AeHCTBUS
OKa3aJIMCh 3HAYMTENILHO BBIIIE, YeM IS JAPYTUX KOPOTKOXKUBYHINX pa-
TVOHYKJIMJIOB, O0Jiee NI MeHee paBHOMEPHO O0TydaloIiX OpraHUu3M.

U3 odoneosrcusywux paarnoHyKINAOB HAUOOIBIIEH 3HAYMMOCTHIO
obmamaroT me3uii-137 u crpoHnmii-90, HETaTUBHOE BO3MEHCTBHE KOTO-
PBIX Ha HacelleHHe MPOJO0JDKAeTCs MO ceil eHb. B mepBsle Toabl mocie
aBapuy 3HAYUMBIM OBLIO TaKke 00yueHue 1esnem-134, KoTopselii K Ha-
CTOSAIIEMY BpeMeHH mpakTuiecku pacnanci. Ocobo criexyeT OTMETHTH
TpaHcypaHoBbIe neMeHTH (Pu-238, Pu-239, Pu-240 u Pu-241). byny4un
anb(ha-u3IydaronuMy PaTMOHYKIAIaMHU, OHH HanOosiee TOKCHYHBI ITPH
MO aHu! B OPTaHHU3M.

BriOponieHHbIe  paluOHYKIKIBl HAXOAWINCh B TPEX OCHOBHBIX
(opmax: ra3pl, KOHJICHCHUPOBAHHBIC YaCTHIIbI, TOTUTUBHBIE YaCTHIIBI.

ITocne oxmakaeHus1 IEPBOHAYATIFHOTO 00Jlaka HE TOJBKO Ojaro-
pOIHBIE Ta3bl, HO W HaWOOJee JIeTy4Yne PaTHOHYKIUIBl OCTaBAINChH
B ra3oBoi (aze. MeHee JeTydre KOHACHCHUPOBAINCH, 00pa3ysl YacTHIIBI
¢ pasmepamu 10 10.muxpon. TOIUTUBHBIE YACTHIIBI MPEACTABIISUIA COOOM
Meskue QparMeHThl ‘TabJIeTOK SIEpHOTO TOIUIMBA C HAKOIMBIIMMUCS
MPOAYKTaMHU JIICHWsI U TPAHCYPAHOBBIMHU DJIEMEHTaMH; HUX Pa3Mephbl
npeBbIaoT 10.Mukpon.

KpymHble TOIUTMBHBIE YaCTHIIBI OBUIH MEPEHECEHBI HA PACCTOSHHE
B HECKOJIBKO KWJIOMETPOB OT PEaKTopa, MeIKHe — B AECATKH KHJIOMET-
poB. Ilo mociaeqHUM NaHHBIM JOJSI SIEPHOTO TOIUIMBA, BBIMABIIAS 32
mpeaenamu wiomanku YADC, cocraBmser okono 1,5% Bcero oobema
BbIOpoca. BrImaneHnsi e KOHJCHCUPOBAHHBIX YACTHIL MPOUCXOIHIIH
W B ThICSYaX KHJIOMETPOB OT UepHOOBUIS. DTO O3HA4YaeT, YTo YepHO-
OBUTbCKAs aBapysl HOCHIIA TTIO0ABHBIN XapakTep.

W3 nanbonee 3HaUMMBIX paJHOHYKIHIOB Aanbiine Bcex oT HADC
pacnpoctpanmics HWoxa-131, KOTOpBIM SABISETCS HCTOYHHUKOM OeTa-
Y TaMMa-U3JTy4eHHs. 3HAYUTENFHOE €ro KOJWYECTBO BBHINANO JaXe Ha
tepputopuu CeBepHO AMEpUKHN U A3UH, B aKBaTOPHsIX TUXOro u At-
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http://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D1%83%D1%82%D0%BE%D0%BD%D0%B8%D0%B9

NAHTHYECKOro okeaHa. Ilepron momypacmama 'l cocrasister 8,04 cy-
TOK, TToTOMy 3a 10 mepuomoB moiypacmnana (IpuMepHo 3a 2,5 mMecsIa)
KOJTHYECTBO 3TOTO PAAMOHYKIHIA CHU3MIOCH B 2'°~ 1000 pas.

Ha Gonpmux paccrostHUsSX 0T UepHOOBUIS NMPOH3OILIH BhINAIe-
HUS eIle OJJHOTO 3HAYMMOTO paguoHykiuaa — 1e3us-137. OH Takxe sB-
JSIETCSl ICTOYHUKOM OeTa- ¥ raMMa-u3Iy4YeHHUs, HO UIMEET IIEPHOJ MOy~
pacmnana oxoio 30 mer. PacpocTpaHeHue 3TOTO paIuoHyKIHIa HAaH00=
Jiee XOpOIIO U3YUYEHO.

B konme ampens 1986 roga mpaxtudeckn Bo Bced EBpome Toc-

MOJICTBOBAJI aHTHIIMKJIOH. PacnpocTpanenue BhIOpoca 110 B.OCHOBHOM
Ha BeicoTax 700—1500 ., T/ie BO3AYyIIHBIC TOTOKH BUTAIHNCH K CEBEPO-
3amajay co ckopocThio 5—10 a/c. B mocnenyromem NpUCyTCTBHAE pauo-
HYKJIAJOB 00HapYXMiIochk Ha BeicoTax A0 7000 m. 27-29 anpens paguo-
AKTUBHBIN BEIOPOC AOCTHUT HOJILHII/I Y CKaHJIMHABCKUX cTpaH (puc. 59).
j B 310 Bpemsi Ha 3amaze ot
UepHOOBIIA HAXOAWIACh 00JACTh
HH3KOT'Q IABJICHHMSI, KOTOpast MeJ|JIeH-
HO IIepeMeliasiach Ha IOro-BOCTOK.
27-anpensi HEOOJNBINOW TMPUITOBEPX-
HOCTHBIN I[TMKJIOH HAXOIWJICS K IOTY
or. I'omenms. 29 ampemns 1986 roga
BETPBI JIyJIH HA 0T, U PAJIUOaKTHBHOE
oOmako auHYyJOCh Ha Kue, mpu
9TOM MOIIHOCTh BBIOPOCOB W3 PEaK-
TOpa CHUBWIACh 10 CPaBHEHHIO
¢ 26 ampenss TPUMEPHO B MATH pas.
ITocne 2 masi, Korjga MOIIHOCTh BBI-
OpOCOB 13 peakTopa CHOBa BO3POCIIa,
HarpaBJicHUE BETpa M3MEHIJIOCh Ha
I0ro-3amajiHoe, a 3aTteM Ha CeBepo-
3araTHOe U CEBEPHOE.

Ha yuactkax MecTHOCTH, I
NUTA JIOKITH, HHTEHCUBHOCTD OCaX-
JICHUST PaJMOHYKINJ/IOB OKa3aiach

Puc. 59. YnpoweHHaa cxema 3HAYUTEIIHHO BBIIIIE, YE€M TIPU O0bIY-
PacnpocTpaHenua uesna-137 HOM CyXOM (TpaBHTallMOHHOM) BbI-
najieHry. DTO MPUBENIO K CUIIBHOW HEOJHOPOJHOCTH (MO3aMYHOCTH, TISIT-
HHUCTOCTH) BBINAJICHUA PaJUOHYKIHIOB. KapThl pajMoakTUBHOTO 3arpsi3-
HEeHUsI ObLIH ITONYYeHBI crienuanucTamu I ockoMruapomera, MHHOOOPOHEL,
Mumznpasa, Axagemuii Hayk CCCP, YCCP u BCCP k uromo—aBrycry
1986 roma. [lonroe BpeMs 3T KapThl UCIIOIB30BATUCH TOJIBKO TTPABUTEITh-
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CTBEHHBIMU OpraHaMH JJIs PUHSTHS pelleHuil. PaccekpeueHsl oHu ObLTH
numib B Mae 1989 roma. B mocneayrorme roabl mepruoIuIecKy POUCXOIUT
yTouHenue kapT. Ha puc. 60 mpencrasnena o030pHast kapra u3 «ATiaca
3arpsizHeHus EBportsl 1ieznem-137 mociie 4epHOoOBUTHCKOM aBapum» [66].
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Puc. 60. 3arpasHeHue Esponbl Le3nem-137

3aKOHO/ATENBCTBO MHOTHX CTpaH B KadecTBE IMOPOTOBOM BeNH-
YMHBI IUIOTHOCTH 3arpsi3HeHus ne3nem-137, HauMHas ¢ KOTOPOU Tep-
pUTOpUSL OTHOCUTCS K 30HE paouoakmuHo20 3acpsA3HeHus, yCTaHaBIIM-
Baer 3Hauénue 37 kBx/m’® (1 Kulkm®). TIpu TakoM 3arps3HEHHMH 1032
o0TyueHus 4eJOBeKa B TEUEHHE MEpBOro roja mnocie aBapuu Ha YADC
COCTABIISUIA OKOJIO 1 M36, a MPEBBILICHNE JAHHOTO YPOBHS I'OJJOBOM J10-
3BI IPUHSTO CUNTATh HEOE30MaCHBIM JJIsl HAaceJeHUs. 3HaUeHHe TIOTHO-
CTW 3arpsisHeHus 37 kBrlin® MPUMEPHO B JIECATH pa3 BBIIIE YPOBHS
3arpsA3HEHMs [E3MEeM B pe3yibTaTe rI00anbHOrO BBINAACHHS Pagrdoak-
TUBHBIX O0C3/IKOB, IPOUCXOUBIIETO A0 YSPHOOBLIBCKOM aBapHH.

[Inomann 3arpsasHeHust crpad EBpomnbl ¢ mpeBbIICHHEM yKa3aH-
HOTO IIOPOTOBOTO YpPOBHS mpencTaBieHbl B Tabmune S5 ([okman skc-
NEePTHOH rpymmnsl «OKkonorus» YepHoOwuibekoro ¢popyma [67]). U3 Tad-
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JIMIIBI BUJHO, YTO OoJiee APYrux cTpaH noctpananu Poccus, Benapyce u
VYkpauna (cM. Takxe puc. 61).

Tabauua 5. Hanbonee
3arpA3HeHHble ue3nem

cTpaHbl EBponbI

U3 64 Thk (1 mepabexkepers = 10"
bk) cymmapHoil aktuBHOCTH 11e3usi-137, BBI-
nasmero B EBpomne, Ha Poccuro npumuioch
30%, benapycs — 23%, Ykpauny — 18%.

Crtpana | Ilnomans, o
o Jlonmm 3arps3HEHHBIX TEPPUTOPHMA B 00=
Pocenst | 57 900 EeH MIoNIaAd ITUX CTpaH COCTaBWIM s be-
Benapych | 46 500 napycu okoso 23%, YKpauHb —v7%,vPoccm/1 -
Vicpanma | 41 900 2% (oT mrom@amM ee eBpOICHCKON dYacTi).
Wsemust | 12 000 CkazaHHOE TO3BOJISIET TOBOPUTH O Hambosee
Ounasmans | 11 500 BBICOKOHM TSDKECTH TOCIE/ICTBUIT Y€PHOOBLIb-

Ancrpan | 8 600 ckoit aBapuu s Pecry6muku bemapyce.
Hopgernsi | 5 200 Jlns Gosee TOYHOM KapTUHBI PaJHOAK-
Boarapusi | 4 800 THBHBIX BBINMAJACHUN  BBIJCISIIOT HECKOJILKO
Iseiinapus | 1 300 JMANa3oHOB C Ppa3IMYHBIMM  3HAYCHUSMU
Ipeunst | 1200 TUIOTHOCTH 3arps3HeHus. Vcropudecku cio-
Caosenust | 300 JKWIIKMCh 4 Takux AuanasoHa: 1-5, 5-15, 15-40
Hramas | 300 u cebime 40 Ku/kn’. Bripaxennsie B coBpe-
MoJosa | 60 MEHHBIX SIWHHIIaX, OHU MMEIOT MEHee 3aIlo-
MmuHarommiics Bua: 37-185, 185-555, 555-

1480 u cBbime 1480 kBk/v’.

EHNLHIOC®

Puc. 61. Hanbonee 3arpasHeHHbIe LE3VeM TEPPUTOPUU
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B Tabn. 6 mpencraBieHBl IUIOMIATA TEPPUTOPHN Hambojee 1o-
CTpaJaBIIUX CTPaH JIA pa3IMYHBIX AUAIla30HOB INIOTHOCTHU 3arpss-
HEHHUSI IIE3UEM.

Tabnuua 6. MNnowagm TeppUTOPKUIA C PA3ANYHbIMK AMana3OHaMM
NJIOTHOCTW 3arpsASHEHUA, KM

37-185 kBx/m? 185-555 kBi/v® 555-1480 kbx/m®> > 1480 xBr/m?
Ctpana

(1-5 Ku/km®) (5-15 Ku/km?) (15-40 Ku/kn?) (> 40 Ku/wat),

Poccust 49 800 5700 2 100 300 |
Benapycsb 29 900 10 200 4200 2200

Ykpanua 37200 3200 900 | 4 600, |

W3 npencraBiaeHHBIX JaHHBIX BUHO, YTO TEPPUTOPUU C HamboJiee
BBICOKMMHY 3HAYEHHUSMHU TUIOTHOCTH 3arps3HEHHS COCPENOTOUYEHBI Tpe-
HUMYILeCTBEHHO B benapycu.

Bropoit mo 3Hauu- 3
MOCTH CPEIH JOJTOXUBY- _””’"“"'f?ﬂm‘."aé”“"’”" s
IMX  PaJUOHYKIHMIOB — T e
cTpoHumii-90, sSBIArOIINH-
csi  HCTOYHMKOM  Oera-
U3Iy4YeHus. OTOT paauo-
HYKJIUA 00J1afan MEHbIIeH
JIETy4eCThlO, J1a U BBIOpO-
LIEHO U3 peaKTopa ero Obl-
JIO MEHbIIE, YeM Les3usl.
@parMeHT KapTbl 3arpss-
HEHMS CTPOHLUEM W3 AT-
jlaca COBPEMEHHBIX. U TPO-
THO3HBIX  ACHEKTOB  IIO-
CIICACTBUI  aBapuu  Ha
YADC 'ma moeTpaJaBIINX
tepputopusix Poccuu u be-
napyen».. [68] mo cocTos-
HuIO Ha 2006 TOm mpen- Puc. 62. KapTa paitoHos benapycu
craBien Ha puc. 62. n Poccun, Hanbonee 3arpAsHeHHbIX

Ilo nanHBIM yKpauH- CTpoHUMeM-30
CKHX YYEHBIX, OCHOBHBIE BBINAJCHUS 3TOTO PaAHOHYKINAA Ha TEPPHUTO-
pun Ykpaunsl cocpenoroueHsl B 30-xu 30He M BONM3M Hee. MeHee
CHJIBHBIE BBINAJCHUSI CTPOHIMS ObLIIM 0OHApPY>KEHBI U B HEKOTOPBIX JIpY-
rux, Oosnee oTAaneHHbIX paiioHax Poccun n YkpauHsl.
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JIst CTPOHIIMS KPUTEPUEM OTHECCHHUS TEPPUTOPUH K 30HE PaIUO-
AKTUBHOTO 3arpsA3HEHUS CIIY)KUT MPEBBIINICHUE TUIOTHOCTH 3arpsi3HEHUS
BEJIMYHHBI 5,55 kBK/MP.

B cayuae anwda-

3 \tilbluuki J s H:’w\h
JTyYaolx TPaHCYpPaHo- Khogii
BbIX PaJUOHYKJIIMAOB Ta- o izkulicha
Naroviyac
KUM  KpPUTEPUEM  CIYXKUT 5,

NpEBBIIICHUE TUIOTHOCTH
3arpsi3HEHHS BEJTMYMHEI
3,7 kbx/m*. Tloutn Bce Ta-
KHE TEPPUTOPHUU HAXOIATCS
B 30-xM 30HEe BOokpyr YADC
(puc. 63). Ilepuoasr moiry-
pacmaga  paguoOHYKIHIOB
mwiytoHust Pu-238, Pu-239, y -
Pu-240  cocraBmsiror 89, vtk RN _ QAT R f/
24360, 6540 rer. o ou.mukhm.kl'””""““f.”:‘.-‘.'f?f-@mfr|’ ki
[Tnyronnii-241 wucrbl- i
ThiBaeT Oera-pacman. C me-
prooM mosypacmnana 14 ier &
OH TIpeBpalaercs B aMepu-
nii-241, xotopeni anbda-
aKTHBEH W WMEET MepUOJ
nonmypacnana 460 met. Bope-
3y/IbTaTe HA 3arpS3HEHHBIX Puc 63. TeppuTOpPUM C NNOTHOCTbIO
TEPPUTOPHAX  IPOMCXOIHT 3arpA3HEHUA TPaHCYPaHOBbLIMMU
naxomtenue V' Am. B HacTo- ~ PaAWOHYKAnAamu ceblwwe 3,7 KBK/M
diee  BpeMmsi  €ro.  BKIAJ
B 0011yI0 asb(a-akTUBHOCTH cocTtasisieT 50%, k 2060 roxy oH BBIpacTeT
no 67%./3a cuer amepunus B 2086 romy anb(a-aKTHBHOCTH IMOYBBI Ha
3arpsi3HEHHBIX TPAaHCYPAaHOBBIMH JJIeMEHTaMH TeppuTopusx bemapycn
Oyzaer B 2,4 pa3a BBIlIE, YeM B HauyalbHBIA MEpUO] TIOCKIE aBapuu (npo-
onema amepuyusi).

Slovecna

Polesskoye

o
Varovsk

UKRAINE\\}

PagnoakTuBHBINM BHIOpOC B IMEPBYIO OYepenb IMpHBEN K 3arpss-
HEHUI0O BO3AYIIHOM cpeabl. B mepBble JHH 1Tociae  aBapuu
KOHIICHTpAIMsl PaJHOHYKIHJOB B BO3JyXE Ha TEPPUTOPHUSIX BOIHM3H
YADC mpeBblanga HOpMaJbHBIE YPOBHM B COTHH ThICSY pa3. Jlaxe
B bepesunckom 3amoBennuke, pacmonoxeHHoM B 400 xu ceBepHeEe
YepHoObL1s1, akTUBHOCTH Moza-131 mocturana 200 EK/MS, B JIECATKU pa3
MpeBbIIas IMpeleNbHO JONMyCcTUMOe 3HadeHue. Takum oOpazowm,
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6HeuiHee  OOJlyUCHME HACEIEHUs COIPOBOXKIAIOCh  GHYMPEHHUM
B pe3ynbTare NONaAaHusl PagUuOHYKIUIOB B JIETKHUE.

ITo mepe BbIMafeHUsl paIHOHYKIUAOB BO3IYyIIHAS cpeaa OBICTPO
ouniianace. B HacTosAmee BpeMsa 3arpsA3HEHHE BO3IyXa MOXKET
IPECTaBIATh ONPENCIIEHHYIO0 ONAacHOCTh BOJM3M 30H OTCENICHUs IIpH
MIPOBEJICHUH CEeNTbCKOXO3IUCTBEHHBIX PadOT, KOTAa TEXHHKA TTOJHUMAET
KIyOBl TBUTH, cofepiKamlell paguoHYKIHIBI, C TOBEPXHOCTH 3EMIIM.
K noBbIIeHnI0  3arpsi3HEHHOCTH BO3JyXa TPHUBOJT IbLIEBBIE OYpH,
JIECHBIC ¥ TOP(SHBIE MOKAPHI.

B cenbckoii MECTHOCTH pPaguOHYKIIMbI BbIITadalin Ha JIUCTBA pac-
TEHH U TPaBy, IPH STOM 3arps3HEHUI0 HEMUHYEMO TMOJIBEprajiich Tpa-
BOSIZIHBIC KMBOTHBIC. B pe3ynbrate moxjel, 00pabOTKH 3eMJIH paauo-
HYKJIUABI IOTIAJIM B IIOYBY W Ha4aJIM MMOCTYIAaTh B PACTCHUA 4€PE3 KOP-
HEBYIO cHCTeMy. [lOBEpXHOCTHOE 3arps3HEHHE  pACICHUH, U 3arps3-
HeHHe MOYB MPUBEIHU K CEPhE3HBIM NpobiieMaM B CeITbCKOM XO3SIHCTBE,
a TaKkke K MHOYKECTBEHHOCTH ITyTeH O0TydeHNsT HaCeNeHMs.

Oco0o0 TspKedple MOCIEACTBHS BBI3BaNl0. momaganue ioma-131
B MOJIOKO. DTO TPHBEJIO K 3HAYUTEIHHBIM J103aM OOJIyUICHUS IIUTOBU/I-
HOM xene3bl HaceneHus bemapycu, Ykpawmusl, Poccuu, ocobenno y ne-
Teil u moapoctkoB. [loBeIeHHOE cofepkanue Homa-131 B Mosoke Ha-
0Jr01aJI0Ch U B ApYyruX crpaHax EBporsr [69].

Brmanenus nesus-137 Takdke MpUBENN K CEPhE3HBIM MOCIENCT-
BHSAM Ha 3HAYMTENBHBIX TEPPUATOPHX. [[pobiemMbl BOZHUKIN Aake B OB-
neBonacTBe BemmkoOputamun. [loBeimeHHoe copep:xanne 1mesusi-137
B TUIIAMHUKE W MsICE OJIGHEH OTMEYaaoch B apKTUUYECKUX OOJIACTIX
Poccun, Hopserun, ®unnsaaun u Llsernuu [67].

B Hamm 1HY ypOBEHb 3arps3HEHMs IOYB B IIOCTPAJABIIUX pail-
OHaX 3HAYMTENBHO CHUBWIICS, OJJHAKO JIJISI HEKOTOPBIX PETHOHOB KOJIHU-
YeCTBO IE3UsL. B MOJIOKE BCE €Il MOKET MPEBBIIIATh JOMYCTHMbIC 3HA-
4eHHUs, 0COOCHHO B YaCTHOM CEKTOPE IMPOM3BOJCTBA. JTO OTHOCHTCS
k ['omenbckoii 1 MormneBckoit obmactsam benapycu, bpstackoit o6macTu
Poccuu, XXuromupckoit u PoBHeHCKOH 001acTAM YKpanHBbL.

3HAYUTENFHOMY 3arpsi3HEHHUIO ITOJBEPTINCH BOAHBIE CHCTEMBI.
Ecnu B HauanbHBIA NEPUOJ OCHOBHYIO POJIb UTPANIO MPSMOE BBIIAJCHUE
PaguOHYKIIMA0OB B BOAY, TO B MOCIICAYIONIEM — BTOPUYHOC 3arpsA3HCHUC,
BBI3BAaHHOE CMBIBOM PAAMOHYKIIUAOB C TEPPUTOPUi BogocOopa. B Hamm
JHU MOBEPXHOCTHBIC BOJbI PEK MPAKTUYCCKU HE 3arpA3HCHBI paJluOHYK-
nuaMu. 3aMKHYTBIE JK€ BOJHBIE CHCTEMBI (03€pa, MPYIbl, BOAOXPAaHH-
JIUTIA) aKKYMYJTUPYIOT PaIAOHYKIHIIBI, CMBIBAEMBIE C TEPPUTOPHIT BO-
nocbopa. Kax ciencrsue, 3HaunTEeNIbHOE COAep KaHue 11e3us-137 B ppide
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http://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D1%88%D0%B0%D0%B9%D0%BD%D0%B8%D0%BA
http://ru.wikipedia.org/wiki/%D0%9E%D0%BB%D0%B5%D0%BD%D0%B5%D0%B2%D1%8B%D0%B5
http://ru.wikipedia.org/wiki/%D0%93%D0%BE%D0%BC%D0%B5%D0%BB%D1%8C%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%B3%D0%B8%D0%BB%D1%91%D0%B2%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%91%D1%80%D1%8F%D0%BD%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%96%D0%B8%D1%82%D0%BE%D0%BC%D0%B8%D1%80%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B2%D0%BD%D0%B5%D0%BD%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C

XapaKTepHO HE TOJIBKO JUIS 03ep Haubojee MOCTpaJaBIINX PailoHOB, HO
U HeKoTopelx o3ep CkanguHaBuum U I'epmanum [67]. U B pekax,
Y B 3aMKHYTHIX BOJOEMax paAMOHYKIUABI B OCHOBHOM COJEPIKaTCs
B JIOHHBIX OTJIOKEHUsAX. [IpakTHuecku He MoCcTpagaiu MOA3EMHBIE BOJ-
HBIE CUCTEMBI: COJIEpXKaHNe B HUX PaJHOHYKIUIOB OCTaeTCs B Mpeneiax
YCTaHOBJIEHHBIX HOPM.

Haubonee BvicokHe YypOBHHU 3arpsi3HeHHs Iie3ueM-137 peructpu-
pYIOTCS B JIECHBIX CHMCTeMaX. JTO OTHOCHUTCS M K PacTUTEIHHOCTH,
K O6I/ITaIOIlII/IM B Jecax XUBOTHEIM. CHIIbHEE BCETO 3arpsi3HCHBI I'PH-
Obl, SIroNIbI U AU4b. VX BBICOKMH YPOBEHb 3arpA3HEHU JIMIIb HE3HAUHU-
TENbHO CHIKAETCS ¢ TE€YeHHWEM BpeMeHHU. B pesynprare mmeeT MECTO
pOCT BKJIaJa B OONMydYeHHE 3HAYMTENBHBIX TPYII HACEICHHS OT JIECHOU
Cpenbl U JIECHON NPOAYKIIMH.

B ropoaax ocHOBHas YacTh PaJHOHYKJIMIOB HaKaluIMBajgach Ha ro-
PU3OHTAIBHBIX MOBEPXHOCTSX: IUIOMIAAX, Jy)KalKax, JOporax, KpbIIax.
Campble BBICOKHE KOHIIEHTPAIUK PaIMOHYKIMIOB OOHAPYKUBAJIMCH BOIU3U
JIOMOB B MECTaX, Ky/ia CTEKaeT BO/ia C KPBIII, @ TaKXKe B BEHTHISIIMOHHBIX
Y KaHAJIM3alMOHHBIX cucteMax. 11o/1 Bo3aecTBrEM BETpa, JOKICH, a Tak-
kKe B pe3ysbTaTe JIe3aKTHBAIMOHHBIX: PA0OT, YOOPKH YIUII W 3/IaHWI 3a-
TpsA3HEHNE 3HAYUTENFHO CHU3MIIOCh, M B HACTOSIIEE BPEMs YPOBHH pajna-
[IH B OOJBIIIMHCTBE MECT BEPHYIIUCH K (DOHOBBIM 3HAYCHUSIM.

18 uronst 1988 roga B OEIOPYCCKOM CEKTOpPE 30HBI OTUYKACHHS HA
Teppuropun bparunckoro, HaposistHCkoro n XoMHUKCKOro pailoHoB Io-
MEJBECKOW oOmacTi OBLT oOpa3oBan Ilosecckuii rocynapcTBeHHbI pa-
AUANMOHHO-IKoJoruyecknii 3anoeguuk (I1I'P23). Ero Tteppuropus,
cocraBisomas 2,16 Teie. KM’, oxBarbiBaer 96 MTOKMHYTHIX HACEIICHHBIX
MYHKTOB, TJIe I0 aBapHy MPOXKHBasio Oojiee 22 ThIcAY )kuTenel. 31ech co-
cpenotoueHo 30% BeimaBmiero Ha benapych nesus-137, 73% crpourus-90,
97% TpaHCypaHOBBIX PaTUOHYKIUIOB. B 3amoBeHuKe JEHCTBYET OCOOBII
TIPaBOBOM PEKMM, BHE3I Ha €r0 TEPPUTOPHIO HACEIICHHIO 3arperieH [70].

COTpyIHHKH 3allOBEJJHHKA 3aHUMAIOTCSl KaK MPaKTHIECKUMH BO-
MIPOCaMH, HaIpUMeEp, 3aIIUTHI OT MOKapOB, TaK U Pa3HOOOpPa3HBIMH Ha-
YHHBIMHU HCCIIEOBaHMSIMUA. B WX 4ucie u3ydeHue BO3JEHCTBUS pajua-
UM Ha KUBYIO IPUPOJY, 0OCOOCHHOCTEN Pa3BUTHSI IKOCHUCTEM B YCIOBHU-
X TPEKpalIeHus] aHTPOIIOTEHHOTO BoO3JAeHCTBUS. Habmromenus moxa-
3BIBAIOT, YTO MHTEHCHBHOCTh MYTAIlUi Y PACTEHHUI M KUBOTHBIX €CIIH U
BBIpOCIIa, TO HE3HAYUTEIHHO. B 11eoM mpupojia yCHemHo CIpaBIseTcs
C TIOCJIC/ICTBUSIMH paJyanii. PacTyT MOMyJIsiiuy )KUBOTHBIX, YBEIHMYH-
BaeTCsl MHOTooOpa3me BUIOB PaCTUTEIHHOCTH.
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http://ru.wikipedia.org/wiki/18_%D0%B8%D1%8E%D0%BB%D1%8F
http://ru.wikipedia.org/wiki/1988_%D0%B3%D0%BE%D0%B4
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http://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%80%D0%BE%D0%B2%D0%BB%D1%8F%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD_%D0%93%D0%BE%D0%BC%D0%B5%D0%BB%D1%8C%D1%81%D0%BA%D0%BE%D0%B9_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D0%B8
http://ru.wikipedia.org/wiki/%D0%A5%D0%BE%D0%B9%D0%BD%D0%B8%D0%BA%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD_%D0%93%D0%BE%D0%BC%D0%B5%D0%BB%D1%8C%D1%81%D0%BA%D0%BE%D0%B9_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D0%B8
http://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B9%D0%BE%D0%BD%D1%8B_%D0%91%D0%B5%D0%BB%D0%BE%D1%80%D1%83%D1%81%D1%81%D0%B8%D0%B8
http://ru.wikipedia.org/wiki/%D0%93%D0%BE%D0%BC%D0%B5%D0%BB%D1%8C%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
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2.18. T03bl 00,1y4eHHs H 3I0POBbE

Bompocsl mocneacTBuil 4epHOOBITECKON aBapuM AJST 37J0POBbS
mofie OoTHOcsATCS K Haubornee o6cyxnaemMbiM. OHHM  HEU3MEHHO
BBI3BIBAIOT CIIOPHI, OCOOCHHO cpenu HempodeccrnoHanoB. OTYacTH 3TO
OOBACHSIETCS TEM, YTO pasfesl MEAMLUHBI, KOTOPHIA HM3y4aeT TaKue
nociencTsus  (paduayuonunas meouyuna) BO3HUK OTHOCHUTEIHHO
HEeJaBHO, €T0 NCTOPHS HACUUTHIBAET JIMIIb HECKOJIBKO JECSITKOB JIET.

Crnenyer Takke WMETh B BHIYy, YTO KpyMHHas pagualdOHHAs
aBapusg MOXKET MOBJIEYb 32 COOOH J1Ba MPUHIMIHAIBHO Pa3TUYHbIX BUIA
MEIWLIMHCKUX TOCHeACTBUI. PaaumoJiornyeckwe TOCIEACTBUS —
HEIMOCPEICTBEHHOE TPOsBIEHNE BO3ACHCTBUS paJHallii Ha OpTaHN3M
mogeit. OgHako B pe3yibTaTe aBapuM MOTYT BO3HHKATh U oOLIHe
(comatnueckue) paccTpoicTBa 3M0pOBbs HaceneHUs e OHU. BBI3BIBAIOTCS
JIECTBHEM COIPOBOXKIAIOMIMX aBapHI0 IPHYMH, ~HE  CBA3AHHBIX
C paguanuen: crpecca, APYTUX COIHAIBHO-TICHXOMOTHYeCKUX ¥ SKOHO-
Mu4deckux (GakTopoB. Ha ceromusmHWil neHP MEIULMHCKOW HAYKOM
Jy4IIe N3y9EHBI YICTO PAAHOIOTHYECKUE TTOCTICICTBHS.

[TornMaHWi0O 3THX TMOCIEICTBHHA . CIOCOOCTBANIO  Pa3BUTHE
A03UMeTPUM — 00JIaCTH 3HAHWH, KOTOpPast 3aHAUMAETCS] KOJTMIE€CTBEHHBIM
OTMCaHWEeM BO3JEHCTBHS paJuanvy Ha demoBeka. Jlo3uMeTpus JeXuT
Ha CTBIKE (pr3uKe, OMOJOTUH ¥ MEAWIUHBL. DTOW HAYKOW yCTaHOBIICHO,
YTO pHCK 3a00JeTh WM YMEpeThb. B pe3ysbTaTe OOIy4eHHUS 3aBHCUT
MpeXkae BCEro OT MOIJIOIIEeHHOM JA03bl — YHEPTUH HM3IYy4EHHS, IOTII0-
IIEHHOW B €IMHUIIE Macchbl'Tena. EAMHUIIEH MOTJIOMEHHON JTO3bI CITYKUT
1 epaii (I'p). D10 MoO3a Takoro OOIydYEHUs, IPH KOTOPOM B 1 ke Macch
TeJa MorJIoaeTcs SHeprus B-1 dorcoyas ([ic).

[IpeBbImeHre mOTTOMEHHONW JJO36I TIOPOTOBOTO 3HAYEHHS, COCTAB-
nsttomero okosno 1 /p, BeieT k rudeny B OpraHM3Me 3HAYUTEIBHOTO YHCa
kierok. Takue HemocpeacTBeHHbIE 3PdekTsl 00IyueHHsT Ha3bIBAIOT je-
TEPMUHHUPOBAHHBIMH, OHM HEW30EKHO BJIEKYT OCTPYIO JYy4eBYHO 00-
ne3ub (OJIB); mpuuem no3za, npesbimatomias 10 [p, SBISIETCS CMEpPTENb-
HOH. HekoTopeie npyrue aeTepMuHUpOBaHHBIE S(PQEKThI, HApUMep, Ka-
TapakTa, HaOJIFOIaI0TCs MPH MEHBIINX J103aX, HauuHas ¢ 0,25 [p.

Ilpu eme MEHBUIMX 3HAYEHMSIX MOIMIOLIEHHOW J03bl OCHOBHYIO
pOJIb UTrpaeT He rudenb, a Mymayus KIETOK, YTO BIIeUeT 3a co0oi oTaa-
neHHble dQQekTol. MyTarms oOBIYHBIX, COMATHYeCcKHUX (rped. soma —
TEeJ0) KJIETOK MOXKET CTaTh MPUYMHOM paka, B TOM 4HuCIe Jieiiko3a. My-
TalUs TOJIOBBIX KIIETOK TPOSIBIAETCS B 2eHemuueckux, TO €cTb Iepe-
JTAIOIIMXCS TI0 HAaCNEeACTBRY, MOCIEACTBUAX. Bce Takue 3¢peKTh Ha3bI-
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BaIOTCS CTOXAaCTHYECKUMHU (BEPOSITHOCTHBIMH), ITOCKOJBKY MOXHO
MpeIcKa3aTh TOJBKO BEPOSTHOCTH 3a00JIeBaHUS WIIH CMEPTH.

Jlenate AOCTAaTOYHO TOYHBIC MPOTHO3BI CTOXACTUYECKUX 3P PEeKTOB
MOJKHO JIMIIb B CIIyYasix, KOT/Ia OOMyUEHHUIO MOABEPraeTCsl 3HAUUTEIILHOE
4yuCI0 Ll (koeopma). 3HaHUSA B OOJIACTH PaJUallMOHHON MEIUIIUHBI BO
MHOTOM 0a3UpYyIOTCS Ha HAOJIOJCHUSAX 32 KOTOPTOM JIMII, MOCTPAAaBIINX
B PE3YJIbTATE SACPHBIX B3PBIBOB HAJ XupocuMoil 1 Haracaku.

OtnaneHnbie 3P GEKTh MOT'YT BO3HUKHYTh U3-32 MyTallMH OAHOM-
SIIMHCTBEHHOU KJIETKH, IIOPTOMY TEOPETUUECKUA OHU HE UMEIOT JO30BOIO
nopora. Ha 3ToM ocHOBaHa Tak Ha3bIBaeMas JuHeliHas 6echopo2o8ds
(VIBII) mooens. CornacHo 3TOH MOJIEIH, CTOXACTHUECKHE dPPEKTHL MO-
TyT BO3HUKATH MPHU JTIOOBIX 103aX OOIYUYEHUS, IPUUECM C YBEIUUCHUEM
JI03bI TIOBBIIIAETCS. HE TSDKECTh 3THX (P(QEKTOB, a BEPOSTHOCTH (PUCK)
WX TIOSIBIICHUS.

Hexotopeie yuensie ocapuBarot JIBII-monens. Onnako B 2006 Becpma
aBTopuTeTHbIN opran — Komuter Hanmonanpnoil akagemun Hayk CIHA mo
omonornyeckuM dPQPeKTaM HOHUBHUPYIOMIETO m3nydeHus (HOUP, BEIR -
Biological Effects of lonizing Radiation) — omy6mikoBan BcecTopoHHHI 0630p
Hay4YHBIX CBCACHUM IO JACUCTBHUIO paguallid W Ha €ro OCHOBC IMOATBCPANII 3a-
KIIFOUCHUC O TOM, YTO IIPU HU3KUX J03aX PUCK HOCUT JIMHEHHBIA XapakTep 0e3
IMOPOTOBOU BEJIMYMHBI.

Jnsi oueHKH BEpOSTHOCTH (pHCKa) cToXacTuieckux 3ddexTo
NPUHATO UCIIOIB30BATh IKEUBALCHIMHYIO U d¢hdeKmusHylo T03bl 00Iyde-
HUS, W3MepsieMble B 3MBepTax (36) WM TNPOM3BOMHBIX EAMHHUIIAX
(1 m36 =107 36, 1 mx3¢ = 10°36). YcraHoBneHo, 4to BEpPOSTHOCTh CTO-
xacTHyeckux 3((EeKTOB 3aBHCUT Kak OT TUMa H3MydeHus (anbga, Oera,
raMma H 1p.), Tak# OT TOT0, KaKKe OpraHbl WM TKaHU Tela 00IyJaroTcsl.

JKBUBAMEHTHas1 103a H coyxuT mMepoil prucka mpu o0IydeHUN
OTICNBLHOTO OpraHa WM TKaHU YElOBEKa C Y4YEeTOM THUIA H3Ty4YCHHS.
Omna momy4aeTcsi ¥3 MOTJIOLIEHHON J03bl YMHOXKEHHEM Ha K03 dHUIreH-
ThI W,y HA3bIBAEMBIC 836€UUBATOUUMU MHOICUMENAMU USTYYEHUS:

H=D w,.

3HadeHHus ATUX KOYPPHUIIMESHTOB COCTABIAIOT: | — I TaMMma |
Ocra-nznydenus u 20 — s anbda-u3rydeHus.

HauGonee monHON BETMYMHONM, OMUCHIBAIOLICH CTOXaCTUYCCKHE
saddexTrl, cmyxuT IPpdexTuBHas g03a E. OHa ompenenser puck mnpu
0o0Jy4eHHH BCErOo OpraHu3Ma W paBHa CyMMe IPOW3BENIEHHI >KBUBA-
JICHTHBIX J103 JJIS OTHCIBHBIX OPTaHOB MJIM TKAHEH Ha TaK Ha3bIBaeMbIC
mKarnegvle MHodycumenu (Wy):
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3TI/I MHOXUTECIN YYUTBIBAIOT HCOAUWHAKOBYIO UYBCTBUTCJIHLHOCTDH
pPa3HBIX OpPraHOB WM TKaHEW YeNOBEKa K BO3JACUCTBUIO H3IYYCHHUS.
HawnbGosee BEICOKM 3HAYCHHS TKAHEBBIX MHOXKHTENEH I KPacHOTO KO-
CTHOI'O MO3ra, JICTKUX, KEJIyJKa, TOJICTOr0O KNIICYHUKA U MOJIOYHOH Ke-
ne3sl (mo 0,12). /Ing monoBbIX kene3 COOTBETCTBYIOIIEE 3HAUYEHUE CO-
crasisger 0,08; 1511 MOUEBOTO IMy3bIps, MUIIEBOJA, IEYCHH W IIUTOBH/I-
Hoit xene3sl — o 0,04. MuHMManbHEIC 3HAUCHHS TKAHEBBIX MHOKHTE-
JIe UMEIOT KOCTHAas IMOBEPXHOCTH, KOXKa, TOJIOBHOM MO3I H.CJIIOHHEIE
xkenessl — 1o 0,01.

C menpio amekBaTHOrO0 WHPOPMUPOBAHUS OOIICCTBEHHOCTH, Tpa-
BUTCJIBCTB MOCTPAAaBIINX I'OCYAapCTB O IMOCIICACTBUAX IIepHOGI)UII)CKOI‘/'I
aBapuu A 310poBbst mozer B 2003 roxy mox srugor OOH Ov11 coznan
UepHoOrbckuit Hay4Hblil Gpopym. B 2005 rony Beemupras oprannsa-
s 3apaBooxpaneaus (BO3) omybnukoBana MOKIaa 9KCIIEPTHOW TPyII-
el «310poBBhe» UepHOOBUIbCKOTO (popyMa «MeauMHCKHE MTOCIeACT-
BusI YepHOOBUTLCKON aBapuy W CIEIUATBHBIC TPOTrpaMMBI 3paBOOXpa-
HeHus» [71]. YTOUYHEHHBIE TaHHBIE 0 MEAUITMTHCKUX TMTOCIIEICTBUSX dep-
HOOBUTBCKOIM aBapuu cojepxarcid B y)ke ymnomuHaBmemcs Jlokmane
HKJIIAP 2008 roma [65]. 3aech u Jtajee mpeacTaBieHbl BO MHOTOM Iie-
PEKIIUKAOOIUECA BBIBOABI 3TUX JOKJIaJ0B, OCHOBaHHBIX Ha Oq)HHI/IaJH)-
HBIX CTAaTUCTHYCCKUX JaHHBIX.

AHanmu3 MEIUITMHCKHX TOCIIEACTBII aBapuu TpeOyeT 3HAHUS 103
00JTy4eHus, MONyYeHHBIX Pa3INIHbIMU rpynmnamu HaceneHus. CooTBerT-
cTByIomas nHpopmanus npeacrasieHa B Tadn. 7 [65]. B aToil Tabmuie
OTIENIBHO BBIIETICHBI J03BI OONYYEeHHS IIUTOBHIHOW JKeJle3bl. DTO 00-
JTydeHne OBLTO MPEe3BBIYaiiHO MHTCHCHUBHBIM KaK BCJIEACTBHE OTPOMHOI
AKTUBHOCTY BBITIABINETO Homa-131, Tak M B CHIIy KOPOTKOTO IEpHOIa
moJTypacmnajia: OCHOBHAs 4acTh /103 Ha IIUTOBUAHYIO JKele3y Oblia mo-
JydeHa B [TEPBbIE Ke HeJleNn mociie aBapun. Kak yxe oTMeuanocs, Hoa-
131 u3bupaTensHO HaKAIUIMBAJICS B IUTOBUIHON JKenese, obmagaromeit
HeOOIPmMMMHU pa3zMepamMu. B pesymbraTte 3PQEKTH €ro BO3ICHCTBHS
MPOSBUIINICH PAHO M OKA3aJMCh 3HAYMTEIHHO CHJIbHEe, 4eM s OO0Ib-
NIMHCTBA JPYTUX PAJAUOHYKINIOB, OTHOCHTEILHO PaBHOMEPHO O0O0y-
YarnIiux OpraHu3M.

156



Ta6nuua 7. OueHKM 403 414 OCHOBHbIX rpynn HaceneHus, noa-
Beprwmnxca obayvyeHuto B pesysibTaTe YePHOObIIbCKOM aBapum

I'pynna nacenenus Pazmep Cpennss 103a Ha Cpennsis 2 deKkTHBHAS
TpYIIIbI LIUTOBHUIHYIO XKeJie- no3a, 1986-2005 roast
(TBIC.) 3y, 1986 rox (MI'p) (M3B)
JIMKBUAATOPEI 530 HET LOCTOBCPHBIX Jiaki- 117

HBIX 7151 BCSH IPYTIIBI
TOJIBKO 3a CYET BHEIITHETO

obmyyenus B 1986-1990 rr.

DBaKyHUpOBaHHbBIE 115 490 31
6e3 y4eTa J103bl Ha IUTO-
BUJTHYIO JKEJIe3y
JKurenu 3arps3HeHHBIX 6 400 102 9
Tepputopuii benapycu, 6e3 yHera 03Bl Ha LATO-
Poccun u Yxpaunsl BUJIHYIO JKETe3y

(TUIOTHOCTH 3arps3HeHHs
Boiie 37 kbk/M)

Kurenu benapycu, 98 000 16 1,3
VYxpaunst u 19 peruo- 6e3 ydera 103bl Ha LIHTO-
HOB Poccun BH/IHYIO XeJIe3y
Kurenu ornaneHHbIX 500 000 13 0,3

CTpaH, 0e3 y4eTa 1035l Ha IUTO-
3a HCKIIIOUCHHUEM Eenapy- BUIHYIO XKEJIC3Y

cu, Poccun, Ykpaussl,
Typuun, KaBKa3zcKux
ctpaH, Anzopps! u Can-

MapuHo N | N
Il cpashenusi: 3¢ dexTrBHAs 1032 11 s¢dexTrBHas 1032 IS
BCETrO Tella OT €CTeCT- BCETO TeJla OT €CTECTBCH-
BeHHOro (oHa 3a 2 Horo ¢oHa 3a 10 et —
mecsina — 0,4 m3B 24 m3B

B nanbHelimeM 00ayueHrEe IPOJOIKAIOCH IPU TOPa3ao MEHBIIEH
MHTEHCUBHOCTH 33 CYET AOJITOXKUBYLIMX PaldoHYKIUA0B. OCHOBHBIM
MCTOYHUKOM OOJIyYCHHMS, KaK BHEIIHEro, TaK M BHYTPEHHEro, CTal
U OCTaeTcs OO0 CUX HOop ue3ui-137.

s ommcadust oOJyuyeHHs IIMTOBUIHOHN >KeNe3bl MPHUHATO HC-
M0JIb30BATH MOIVIOMIECHHYIO 03y B 2pasix. B OONBIIMHCTBE APYrUX CIiIy-
YyaeB;, B TOM YMCIIE NpU 00dydeHuH ue3ueM-137, ncnoin3yroT 3ddex-
TUBHYIO 703y, IPUYEM €€ 3HAUCHHE, BBIPAKCHHOE B 3uU8epmax, OIN3KO
10 BEJIMYMHE K MTOTJIOIECHHOM J103€ B 2pIsiX.

UYroObl OIpenennTb, HACKOJIBKO BEIHMKH JI03bl, NPHBEICHHBIC
B TabJ1. 7, cielyeT y4ecTb, YTO YeJOBEK MOCTOSHHO MOABEPraeTcs BO3-
JEHCTBUIO pajualiyd HeaBapHUWHOW MPHUPOJIBI 338 CUET MPHUPOIHBIX HC-
TOYHUKOB W3JIy4YeHUs (ecmecmeeHubili (pOH) W UCTOYHUKOB, TOSBUB-
MIUXCS B pe3yJbTarTe ACSATEIbHOCTH YeJOBEKa (MmexHOoz2eHHblll (OH).
Cpenusist rogoast 3pQeKTrBHas 103a 00TyUEHHUS] OAHOTO KUTEIS 3eMIIH
COCTaBIISIET OKOJO 2,8 M36, U3 HUX 2,4 M36 NPUXOJUTCS HA €CTECTBEH-
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Hblid QoH, a 0,4 m36 — Ha TexHOreHHbIH. [Ipeobnanaromas 4acTh TEXHO-
TEHHOTO OOIy4YeHUs 00yCIOBIEHA METUIIMHCKUMH IUArHOCTHYECKUMHU
NpOLENYyPAMU: PEHTTC€HOBCKUMU U APYTUMH.

Bynem cuntath, 4TO 00NydYEeHHE PATMOAKTHBHBIM HOIOM JITUIOCH
OKOJIO 2 MECAIIEB — 3a 3TO BpeMs pacnanock 6osee 99% ero koamdecTsa.
[Tomyuennas 3a To ke BpeMs 3 (eKkTuBHAs 1032 332 CYET €CTECTBEHHOTO
(hoHa cocraBiseT oHy mecTyio ot 2,4 m38, To ecth 0,4 Mm38.

HyxHO Takke y4ecTb, YTO TOJBKO €€ 4YacTh IOIJIONANIach B HIMTOBHU/I-
HOW Keme3e. DTy 103y, BRIPAKECHHYIO B 2p3sX, MOXKHO OICHUTh, YMHOXHB I10-
Jy4CHHOE 3HAYCHHE HA TKAHEBBI MHOXXHTEIb, COCTABIISIONIAN IS IIUTOBH]I-
HoM xene3nl Bcero 0,04.

Takum oOpa3oM, OaHHBIE TpeTbero crojbua Tabn. 7 TOBOPAT
0 TOM, YTO JI03bI OOJy4YeHHUs IIUTOBUIAHOU >KeJe3bl 3a cueT homa-131
3HAYUTENHFHO MPEBBIIIATHN 035l OT €CTECTBEHHOTO 0O0IyUeH s JaXke AT
KHUTEJIeH OTIOalIeHHBIX CTpaH, HE TOBOPS yke 0 kureisx bemapycu, Y-
paunsl, Poccun u enie Oosee mocTpagaBIIMX Irpynnax HaCeIeHUs, IPea-
CTaBJICHHBIX B Ta0I. 7.

UrtoObI crienaTh BBHIBOABI 00 00JIy4YeHUH JONTOKUBYIIUMH PaaHO-
Hyknuaamu (4-ii cromben Tabmuubl), yurem; uro 3a 10 mer (1986—
2005 ronsr) 3hexkTuBHAS 7032 OT €CTECTBEHHOTO (pOHA COCTaBUIIA OKO-
70 24 m36. TakuM 00pa3oM, TOBOPUTH O CYIICCTBEHHOM MPEBBIIICHUN
(OHOBOTO YPOBHS paanali MOKHO TOJBKO ISl TAKMX KAaTETOpHH Ha-
CcelleHHs, KaK JIMKBUAATOPHI HOBaKyHPOBaHHEIE.

OTH HECJOXXHBIE PACCYKACHUS BO MHOTOM MPEIBOCXHUILAIOT BbI-
BOJIBI COBPEMEHHOH HayKW O MEAWIHUHCKUX PaJHOIOrHYECKUX MMOCHIE-
CTBUSIX YEPHOOBUIBCKOM aBapuH, O KOTOPHIX MOHAET pedb B CIEIyIo-
1IeM pasjede.

2.19. MeauuuHCKHE MOCIEACTBHUSA

K cambIM paHHUM MEIUIIUHCKUM IMOCJIEICTBHUIM YEPHOOBUTLCKOM
aBapuud OTHOCHTCA ocTpasi Jyd4eBasi 0osesHb (OJIb) y mepconana
CTaHITUU U aBapUHBIX paboTHHKOB. OHA cTaja CIEACTBUEM OTPOMHBIX
J103 OOJTYHEHUs OT BCEX BBINABIIMX PATHOHYKIHUJIOB B HEMOCPEICTBCH-
HOM OnmM30ocTH OT cTaHnud. HauOosblnne 03bI, COCTABIISIBIIHE
ot 2 10 20 [p, nonyuunu npumepHo 1000 yenoBek, KOTOpblE HaXOAU-
JIUCH PSIIOM C PEaKTOPOM B MOMEHT B3pPbhIBa U NEPBBIC JHU MOCIE HETO
[71]. Y3 Hux 237 d4enoBeKk MPOLUIM MEPBOHAYAIBHOE OOCICIOBAHHE
C IICJIBIO BBISIBJICHUSI OCTPOU JIyueBoi Ooje3nu. B mocneayromem auar-
Ho3 OJIb 0w montBepkacH y 134 manmentoB. M3 Hux 28 4yenmoBek
ckoH4yanuch B 1986 roay, HECMOTpPS Ha aKTHUBHOE JICUEHUE, B TOM YHUCIIE

158



TpaHCIUIAHTAIMIO KPacHOro KocTHoro mosra. B mepuox mo 2005 ronx
cpenu BeukHBIIKX Mociie OJIb mo pa3HbIM npuurHaM ymepio 22 yeno-
Beka. HeraTMBHBIMH TIOCIEICTBUSME JUIS 370POBBS JIUII, TIEPEHECIINX
OJIb, ocTaroTCs MOpaKCHHS KOKH U KaTtapakrta [65].

HanexHo ycTaHOBJIEHHBIM MEIMIIMHCKMM TIOCTEACTBUEM YEpHO-
OBUTHCKOM aBapHy SBIAETCS 3a001€BAEMOCTh PAKOM IMTOBUIAHOI 5KeJie3bl,
YTO SIBUJIOCH TIPSIMBIM CJIEICTBHEM BBICOKHX /103 OOJTydeHHs HomoM-13 14

Oco0eHHO BBICOKMM POCT 3TOW 3a00JCBACMOCTH OKa3aJiCs JIst
71 MoJioke 18 jeT Ha MOMEHT aBapuu (TO €CTh AETel M MOAPOCTKOB),
NpoXXuBawIMX Ha Ttepputopun benapycu, Poccuiickoil ' @eaepauun
u Ykpaunsl. Cpeau xxuteneil 00IbIIMHCTBA HACEIEHHBIX MyHKTOB 03I
o0ydeHus MUTOBUIHON Keje3bl y JeTed Obutn mpumepHO B 10 pas
OompImie, yeM y B3pocibix [65]. IlpuurHa B TOM, 9TO OCEBIITHNI HA TIACT-
OumIa pagnoakTUBHBIA O] KOHIIEHTPHPOBAJICS B MOJOKE KOPOB, & MO-
JIOKO M MOJIOYHBIE MPOAYKTHI COCTABISIOT 3HAYUTENHHYIO JONIO B pa-
[IMOHE NMUTAHUA JeTel W MoApOoCcTKOB. CuTyanus yCyryoianach o0mum
neduIuToM Hoaa B pallioHe MUTAHUS JKATENCH, 9TO IIPUBEJIO K CTPEMH-
TETFHOMY HaKOIUICHUIO Hona-131 B MMUTOBUIHOM Kemese.

CriermanucTsl paclieHUBAIOT MPOUCIIEAIIee KaK «HOTHBIH yaap».
OT Hero mocTpaaaiv He TOJIBKO JAETH — MHOTHE CHEIHAINCThI CUATAIOT,
YTO MPAKTUYECKH BCE HaceJeHHWe bemapycw, jkvBIlee Ha MOMEHT aBa-
puH, B TOW WM WHOM (opMe CTPagaeT MaToJOTHUSMHU IIUTOBHIHON XKe-
nessl. MoaHoro yiapa MOKHO ObUIO M30eXkaTh IyTeM HOJHON mpodu-
JIAKTHKH, a TAaK)Ke 3aIIPETOM Ha HECKOJIBKO HEJleNb MOTPEOIeHIS MOJIOKa
(cm. 2.11). EgmHCTBEHHON CTpaHOM, CyMEBIIEH JOCTaTOYHO CBOEBpE-
MEHHO | TIOJTHO MTPOBECTH HOAHYIO PO MIaKTUKY, Obuta [Tombmra [65].

B benapycu, YkpauHe u yerbipex Hambosee MOCTpagaBIIuX 00-
mactsx Poccunt ¢ 1991 mo 2005 roxsl nuarnoctupoBano 5127 ciydaes
paka IUTOBHUIHOMN SKENe3bl y NeTeH M TMOIPOCTKOB [65]. Peskmii poct
3a00J1€BAEMOCTH Haydal OTMEUYaThCs MPUMEPHO depe3 5 JIeT MOCie aBa-
puH (CIyCTs TaKk HAa3BIBAEMBIN JIaMeHMHbIL VI CKPBITHIN Meproxa). J1a
¢dopMa paka OTHOCUTCS K onepabenbHuiM, W, K CHACTHIO, AaKe CPEIH
JIeTel ¢ 3amymeHHONH O0O0JIe3HbI0 JiedeHne o4eHb 3 dexTrBHO. OgHAKO
CJIeyeT YYUTHIBATh, YTO MOCTPAJABIIMM HEOOXOAMMO NMPHUHUMATH Jie-
KapCTBa BCIO OCTaBIIYIOCS Ku3Hb. OKUOaeTcs, 4TO yBEJIWYeHHAs 3a00-
JIEBAEMOCTh HACEJICHHS PaKOM IIUTOBHIHOW JKeJe3bl B pe3yibTare uep-
HOOBUTBECKOM aBapyu MPOJOIHKUTCS MHOTHE TOJBI, XOTS TOUYHYIO OIIEHKY
JIOJITOCPOYHBIM ITOCIIEACTBUAM AAaTh TPYAHO.

Ecnu B mepBbIe Hemenw IMOCIE aBapud MPeoOSIaTaroniuM HUCTOY-
HUKOM OOy4eHus ObuT HWoa-131, To B manmbHEHIIEM OCHOBHBIM HCTOY-
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HUKOM OOJTy4YeHHSsI, KaK BHEUIHETO, TaK U BHYTPEHHET0, cTajl (M OcTaer-
cs1) uesuii-137. D10 0O0NyUYeHHE HMMEET CPABHUTEIHLHO HEOOJBIIYIO
MOIITHOCTb, HO MPOJOJDKUTCS elle HEeCKONbKOo necarwieTnid. [locneact-
BUS 3TOTO OOJTYUEHUS] HE MOTIIU HE CKa3aThCs JJIsl TAKMX KaTeropui, Kak
JUKBUIATOPHI U 3BAKYUPOBAHHBIE.

Kak yxe oTMe4anoce, B JIMKBHIAIWU TOCIEACTBUI aBapuu yda-
CTBOBAJIO CBBINIE TONYMHJUTMOHA 4enoBeK. Camble OonbIIne 03Bl pa-
muaruu nonydwim okoiio 240 000 TuKBHIATOPOB, pabOTaBIIUX B IIpe-
nenax 30-KHUJIOMETpPOBO# 30HBI BOKPYT peakTopa. B cpemHem m03bl, MO-
JydeHHbIE JTMKBHAATOpaMHu, cocTaBuin okoio 100 m38, XOTsS-B OTHETH-
HEIX cnydasx pocturanu S00 .36 u Bemme [71].

CornacHo TMHEWHOUM 6eCITOpOTroBON MOICTH, Ta)e HEOOIBIITHE J10-
3bl, JIOTIOJIHUTENBHBIE K (JOHOBOMY OOJIyUeHHIO, YBEIMUUBAIOT PHUCK 3a-
OoneBanuii pakoMm. [1o 3aKITFOUEHUIO 3KCIIEPTOB TPYHITBI «310poBhey [71]
B TpeX TpyMmax JIoAeH, MOIBEpTIINXCcs HanOONbIIeMy BO3ACHCTBHIO pa-
muarn (240 000 mukBumatopoB, 116 000 3BaKyWpPOBaHHBIX >KUTEICH,
a taoke 270 000 xuTereil 30H ¢ 3arpsI3HEHAEM CBBILIE 555 KBbk/M’, KOTO-
pbie B benmapycu OTHOCST K 30HaM C MPaBOM. HA OTCEJICHIE), Ha TPOTSIKe-
HUU WX XU3HU MOXeT mpom3odTu a0 4 000 IOmOTHUTETBHBIX CIydacB
CMEpPTH OT paka. OTH JOMOIHHUTEIBHEIC CIIyd9an CMEPTH B pe3yibTare 00-
JIYYCHHUSI COCTABISAIOT 3—4 MPOIICHTA 0T YPOBHS 3a00JICBAEMOCTH PAKOM,
BBI3BAHHOM BCEMHM JPYTUMH BO3M@KHBIMU TIPUUHHAMU.

To4HOCTB 3TUX NPOTHO30B HEBEIVKA B CHITY CJICAYIOIIUX MPUYKH.
Bo-1nepBbIX, MPOTHO3BI CTPOSTCS HA OLEHKAaX JI03bl, JCTAarOIUXCs CIycC-
TSl 3HAYMTENILHOE BpeMsLIIOCie-aBapuu. PeaibHblie ke J03bI, MOTyUYeH-
HBIC HACEJICHHEM, B OOJBIIMHCTBE CIy4YacB HEU3BECTHBHL. BO-BTODEHIX,
MOJICNIA OIIEHKH B. OCHOBHOM O0a3MpyIOTCS Ha JaHHBIX TI0 JKEpTBaM
aTOMHBIX O0MOapIMpPOBOK. [IpencTaBUTENM 3TOW KOTOPTHI MOITYYHIH
BBICOKHE JIO3bI paHalliN 32 KOPOTKHUI IEpHUOJl BPEMEHH, B TO BPEMsI KaKk
BO3JICHCTBHE PaJHialliil HAa HACEJCHHE TOCIIe YePHOOBUTLCKOW aBapuu
MPOUCXOJMIO TPH HU3KUX J103aX M B TEUCHHE JUITMTEIHLHOTO BPEMCHHU.
D¢ heKT 00MyUeHNST TAKOTO POJia U3yUeHBI MaJIo.

Ecnvt ToBOpUTH 0 BO3MOXKHBIX BHJaX OHKOJOTHMYECKHX 3a00JIeBa-
HUH B(pe3yJbTaTe MOBBIMICHHBIX 103 OOMy4YeHHs, TO paHee CUUTAJIOCh,
YTO'B TIEPBYIO OYepeb NEHCTBHE HOHU3UPYIOMIETO U3TYUYCHHS TOJDKHO
MPUBOJNUTH K JeHKeMHUH, TO €CTb 00pa30BaHUIO 3TTOKaYECTBEHHBIX KIle-
TOK KpoBU. [IOBBIIEHHBIN PUCK Pa3BUTHS JEHKEMHUH OBLI BIIEPBBIE BBI-
SIBIIEH CPEIH JIIoJIeH, MepeXUBIINX aTOMHBIE O0oMOapaupoBku B Smo-
HUH, B HHTEPBaJe OT IBYX JO TATH JIET MOCIIE BO3ACUCTBUS pagUalyy.
Cornacuo [71] pe3ynbTaThl WCCIEIOBAHUN CBUIETEIBCTBYIOT O POCTE
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B JIBa pa3za 3a00JICBaEMOCTH JICHKEMHUEH CpeIu JTUKBUAATOPOB YEPHO-
OBLTBLCKON aBapuM, MOJBEPTIINXCS HanOoibiemMy obmydenuto. Cpemu
JETCKOTO0 M B3pOCJIOr0 HACENEHHUs 3arps3HEHHBIX PailOHOB CKOJIBKO-
HUOYZb 3HAYMMOT0 pocTa He 0OHapykeHo. Ha ocHOBe MaHHBIX O XKepT-
Bax XupocuMbl 1 Haracaku MOKHO IIPEAIIONOXKUTE, YTO CelYac, CILyCTs
26 ner mocine aBapuM, OOJBIIMHCTBO CITy4aeB JEHKEMHUH, KOTOPBIE MOT-
71 OBITH CBSI3aHBI C YePHOOBUTHLCKUM OOyUEHUEM, YKE TIPOU30IILIO,

Jpyroil rpymnmoil HEIIOXO HM3YyYEHHBIX PE3YJNBTATOB IOBBIIICH-
HBIX /103 OONydYeHHs SBISIOTCS BO3JCHCTBHS Ha PenpoAyKTHBHYIO
(pyHkuuI0, HacJeACTBEHHOCTHL U 310pOBbe AeTeil. cciegoBanus mo-
Ka3bIBAIOT, YTO B Pe3yJIbTaTe YepHOOBUTECKOM aBapuu M3MEHEHHH TaKUX
nokaszaTesnieil, Kak CIOCOOHOCTh K 3a4aTHIO, KOJMYECTBO CIlydaeB Mep-
TBOPOXKJICHHUM, HEOMArONPUATHBIA NCX0J] OEPEMEHHOCTH WM OCIIOXKHE-
HUS BO BpEMs pOJIOB, HE HAOJIOANOCh M HE OXKHUAaeTesi B Oymaymiem
[71]. OT0 He AOMKHO BBHI3BIBATH COMHEHHH C YUETOM HHU3KOTO YPOBHS
J103, TIOYYCHHBIX OONBIIMHCTBOM HacesneHus. B bemapycu ormeuaercs
HEeOOJIBIION M HETIPEPHIBHBIN POCT YMCIIA BPOXKACHHBIX MIOPOKOB Pa3BU-
. OgHAaKo OH HAOMIOMAaeTCs Kak B 3arpS3HEHHBIX, TaK U B He3arpss-
HEHHBIX paliOHaxX H, M0 BCEH BUAMNMOCTH, CBs3aH C YIYYIICHUSIMH Kade-
CTBa UCCJIEIOBAHUH, a HE C BO3/ICHCTBUEM paJualiy.

Eme ogauM M3ydeHHBIM PaAMONOTUYecKUM 3((EKTOM SBISETCA
BO3HHMKHOBEHHE KaTapaKThl. Mi3BecTHO, YTO MpH O0NBIINX J03aX 00y-
YeHHWsI MOTYT BO3HMKAaTh M3MEHEHHUs'B XpyCTalHKe Tia3a. B xoxe mc-
CIIEJOBAHNN COCTOSIHHSA 3I0POBBS TOCTPAIaBIINX OT YEPHOOBUIBCKOM
aBapuy OBUIO YCTaHOBJIEHO, YTO ISl IOMYTHEHHUS POTOBHIIBI JI0OCTATOY-
HO 703bI B 250 m36. Pe3ysbraTel HEAaBHUX WCCIICIOBAHUN, MPOBEACH-
HBIX CPEIu APYTUX TOMYJISALNH, TOJBEPTIINXCS BO3IACHCTBUIO HOHU3U-
pyromeii paaualuy. (HampuMep, KOCMOHABTOB, IMAIMEHTOB, KOTOPBIM
Jienansach KOMIBIOTEpHAs TOMOTpadusi TOJOBHI), MOATBEPKAAIOT 3TO
3axmrodeHwe [7 1]

Pe3ynpraTtel KpYyMHOTO WCCIEAOBAaHUS, MPOBEIEHHOTO POCCHIA-
CKMMU VYECHBIMH CpEeIH JINKBHIATOPOB aBapHUH, CBUAETEIHCTBYIOT O I10-
BBIIIEHHOM DPHCKE CMEPTHOCTH OT Cep/eYHO-COCYIMCTBHIX 3a0ojeBa-
HMI_cpeny JUIl, TOABEPTIINXCS 60NbIUM 1o3am obirydenus [71]. s
MMOATBEPKICHHS 3TOTO TPeOyIoTCs ManpHene paboThl, OJHAKO MOITY-
YeHHbBIE JaHHBIE COOTBETCTBYIOT pe3yJibTaTaM IPYTHX HCCIEIOBAHHM,
MIPOBEJICHHBIX, HAIIPUMEp, CPEAH MAINEHTOB, MPOXOAIINX pagruoTepa-
[THIO ¥ TIOTYYarOIINX JOCTATOYHO OOJIBIINE O3B HA CEPAIIE.

Bo3MoxHO, YTO emie OAHWM PpaJAHOJOTHYECKHUM IOCIIEICTBHEM
aBapuy SABJIsIETCA HEOONBIION POCT 3a00IeBaEMOCTH PAKOM MOJIOYHOI
skesie3bl. OH 00HAPYXKEH CPEIU KCHIMUH MPEIKINMAKTePUICCKOTO TIe-
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puoaa B Hanboee 3arps3HEHHBIX paiioHax [71]. OmHako AJst MOATBEp-
KACHUSA OTOTO IIPEAIIOJIONKCHUA HGOGXOI{I/IMO IMPOBECTH THIATCIBHO
CINTAaHUPOBAHHBIC JOMMOJIHUTEIIBHBIC UCCIICIOBAaHMA.

B cnabozarpszaeHHbIX parioHax bemapycu, Poccuiickoit @enepa-
MU U YKpawHbl, TJIe TUIOTHOCTh 3arpsi3HeHHs le3neMm-137 He3Hauu-
TenbHO TpeBbiaeT 37 KkBk/M’, MPOKHUBAET TPHONM3HTENHHO WICCTh
MUJUTHOHOB 4eNoBeK. J[03bI MX 00IydeHus: OT YepHOOBUIbCKHUX BBITIAZIE-
HUI HEBEJIHMKHU U MEHbIIIe ypOBHEH ecTecTBeHHOro (oHa. ITa 4acTh Ha-
cenenus 3a 20 JeT mociie aBapuy HAKOIUJIa 03bI, YKBUBAJICHTHEIC TEM,
KOTOpBIE TIOJIy4alOTCs 3a OJIMH CEaHC PEHTT€HOBCKOW KOMIBIOTEPHON
ToMmorpaduu Tena. PacyeTsl MOKa3bIBaIOT, UTO B 3TON MOILYJISIIHH MOXKET
npomsoita 10 5 000 MOMOTHUTENHHBIX CITy9aeB CMEPTH OT paka, WIIH
0,6% cmyuaeB cMepTH, OKHAAEMBIX B pe3ysbTaTe APYyrux.npuauH [71].
OOHapyXUTh TakOW mNPUPOCT Ha (OHE ECTEECTBEHHBIX KOJcOaHMIt
CMEpPTHOCTH M ONPEIENINTh, KAaKUe KOHKPETHBIE CIly¥an paka ObLIH BbI-
3BaHbI paJranyel, MPaKTHIeCKH HEBO3MOKHO.

Takum 00pazom, BEIBOJIBI dKcTiepToB BO3 FOBOPAT 0 TOM, 4TO pa-
JTUOJIOTHYECKHE MEAWIMHCKNE TIOCIECTBUSL,. YePHOOBUICKONH aBapuu
JUTSL HACEJICHUS HE MOTYT OBITh KJIacCU(HUINPOBAHBI KAK 3HAYHTEIBHBIC.

BriBogs! ke mocaemnero mokiama HKJIAP eme Oonee onTumu-
cruunbl: «Ha ceronHsmHuil AeHs Ayl Koropt xuteneit benapycu, Poc-
cuiickoii @denepanuu, YKpauHbl'd ApyIrux ctpaH EBpOIBI, MOIyYUBIINX
cpenuue 3¢ dextuBHbIe 10361 MeHEE 30,136 B Teuenue 20 jeT, OTCYyTCT-
BYIOT yOeAWTeNbHbIe NaHHBIC WIS MPOTHO3WPOBAHUS MX PaJlOTeHHON
3a00J1€BAEMOCTH M CMEPTHOCTH C Pa3yMHOM OIPEEIeHHOCTHION.

OnHako OTICYTCTBME 3aMETHOI'O pOCTa PHCKA Pa3BUTHUS paka U
JIPYyTUX PalOJIOTHYECKUX TMOCIEACTBUM, 32 UCKIIOUEHUEM paka LIUTO-
BHUJHOM JKEJIE€3BbI, HE SIBISIETCS TOKA3aTeNbCTBOM TOTO, YTO TAKOIO pOCTa
He MPOou301Io. JIeso B TOM, 4TO OOHAPY>KUTh TAaKOW POCT YPE3BBIYAITHO
TPYMHO, TOITOMY DKCIIEPTHI CXOIATCS BO MHEHHH, YTO HEOOXOIMMBI
JAJbHEHUIINE MUEMUOJIOTMYECKHE HCCIEN0BAHMS C IIUPOKUM y4acTHU-
€M MHPOBOI'0 Hay4HOI'O COOOIIECTBA.

Hepaauonornyeckue MegumMHCKHe MocjeAcTBUST YepHOOBLISA
HauMeHee n3ydeHbl. OueBUIHO, UTO TepecesieH e JIIoIei, CONpsKEHHOEe
¢ ToTepel MMyIIEeCTBa, U3MEHEHHEeM 00pa3a JKM3HM W MHUTaHUs, pa3phl-
BOM COIIMAJIFHBIX CBSI3€W, HE MOTJIO HE CKa3aThCsA HA OOIIEM COCTOSHUU
310pOBbsl HaceleHUs. ChIrpaj CBOIO HETaTUBHYIO pOJb U CTpecc, ycy-
ryOJIeHHBIA HeaJleKBaTHBIM WH(GOpMUpOBaHHEM. MIJUTHOHBI JIIO/IEH HC-
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TBITHIBAIN YyBCTBa OECIIOKOWCTBA W 3aMEIIaTEeNILCTBA, OILYIATH OTCYT-
CTBHE (PM3MYECKOTO U IMOLMOHAIBHOTO Onarononyuns. OcoOeHHO OCT-
PO TIEpEKUBAIUCH yrpo3a 3/0POBBI0 HBIHEUIHETO M OyAyIIUX IOKOJIe-
HUH, yTpaTa 3KOHOMHUYECKOH cTaOmibHOCTH. Jl0 CMX MOp Ha KauecTBe
JKM3HU HACCJICHUA IMOCTpaJaBHINX paflOHOB CKa3bIBAIOTCA ZIeMOFpaq)I/I-
YCCKHUEC U3MCHCHHMS, BBI3BAHHBIC OTTOKOM Bpat{eﬁ, y‘IHTeJ’Ieﬁ, crienuaimn-
CTOB ¥ MOJIOJICIKH.

Taxkum 06pazoM, aBapusl okazana IIyOOKO€ BO3JIEHCTBHE HA IICH-
XMUYECKOE 3JI0pPOBbE M OJAroroyiyyue Iesoro IMOKOJeHus Jiogend. Bos-
HUKAIOUIUM OTKJIOHCHUAM TPYAHO IMOCTABUTH MeI[I/IHI/IHCKI/Iﬁ JAWardo3 u
onvcaTth WX KOJWYECTBEHHO. Y HIOHeﬁ, IMoCTpaaBUIMX .  OT aBapHuu, I10
ceil JIeHb HaOJIIOIAI0TCS TSHKEJBIE CTPECCOBBIC U TPEBOXKHBIE COCTOSIHUS,
a Takke He OOBACHUMBIE C MEAWIIMHCKOW TOYKH 3PEHHus (hHU3NUIecKue
cUMOTOMBI. J[JI1 4acTH MOCTpaJaBIlEro HAaCEJNEHWUs XapaKTEepHbI OlLy-
eHre OSCIOMOIIHOCTH W HECIOCOOHOCTH KOHTPOIMPOBATH OyIyIIee;
Yype3MepHas 00eCITOKOEHHOCTh B OTHOIIIGHUH CBOETO 3[J0POBbS; HEOCTO-
POXHOE TOBEJICHHE, HANpUMeEp, 3JI0YNOTPEOICHNE allkorojieM U Taba-
KOM, cOOp TpHOOB H SITOJ] WIIM Pa3BIICUYEHUs B 30HAX, TJe HMEIOTCS Tpe-
IyIpEeKAaronIie 3HaKH O BBICOKMX YPOBHSX paaviauuu U ap. B aroit
CBSI3U CIICIIATIMCTHI TOBOPST O CHHIPOME «ICPHOOBLILCKOM YKEPTBEIY.

Crnenyer OTMETUTb, UYTO HA.COCTOSHUM 3I0POBbS JIOJICH HE MOTIIN
HE cKazaThcs M Jpyrue (akTopbl. B Bx 4ucne cyniecTBoBaBIIME HA TI0-
CTPalaBIINX TEPPUTOPHUAX ~MPOOIEMBI OOIIEH HSKOJOTHH, CHIDKCHHE
ypoBHs xu3HH nocie pacnana CCCPy gto mpuseno k o0ieMy yBennde-
HUIO CMEPTHOCTH M COKpAINEHHIO MPOJOJDKUTENFHOCTH KU3HU B TPEX
HanboJee OCTPaIaBIINX OT aBapuu CTpaHax. Bce oHM, Hapsay ¢ mpo-
ABJICHUAMMA CTpPECCa, 3aTPYAHAIOT aHAJIN3 MCIUIUHCKUX HOCHeI[CTBPIfI
4epHOOBUTECKOI aBapHHL.

B Hacrosmee Bpems noaasisiioniee OOJBIIMHCTBO KUTENEH 3a-
TPSI3HEHHBIX TEPPHUTOPUH mMorydaeT 3(PpPeKTUBHYIO 103y OOIydeHHS
MeHee 1 m36/B ro/l CBepX €CTECTBEHHOTO M TEXHOT€HHOTO (OoHA, KaK
3TOTO TpeOyeT 3aKOHOAATENhCTBO. OTa AOMOJIHUTEIbHAs J03a
B3-10 pa3 Menbie ¢GOHOBBHIX 3HAUCHWNA. MeNWITMHCKAs HayKa HeE
pacrioyiaraeT JOCTOBEPHBIMU (aKTaMU yXYyAIICHUS 370POBbsS Hacele-
HUS 32 CUET TaKOTO JOMOJNHUTENBHOT0 o0ydeHus. [loaTomy Juist pas-
rOBOpPOB 00 00IIeM 3HAYUTEIHLHOM POCTE 3a00JIEBA€MOCTH B PE3YJIIb-
TaTe O6Hy‘IeHI/I$I qepHO6BIHBCKHMH paaluoOHYKJIMAAMHU HET JOCTAaTO4-
HBEIX OCHOBAaHWH (MCKIIOYCHHUE — IMATOJIOTHHM IMUTOBHIHOU KEIE3BI
B pe3yJsbTaTe «HOIHOTO yaapar).
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2.20. CoumMajJbHO-IKOHOMHYECKHE MOCIeICTBHUSA

qepHOGBIHI)CKaH aBapud HU3MCHHJIA XWU3Hb MHUJIJIMOHOB J'IIO,ZIefI,
nprBeNa K OTPOMHBIM ITOTEPSIM JIJIsl IKOHOMUKH Hauboliee TOCTpaiaB-
mux crpad — benapycu, Poccun u YkpauHsl.

Yke orMedanock, uto B 1986 roay Owu10 sBakyupoBano 116 000
YEJIOBEK, a B OOIIEH CII0KHOCTH 3a BCE TOJABI OBLIO TIepecesieHo Oomee
330 000 venoBek. DTH Mepbl TIO3BOJIMIIA CHH3HUTH JI03bI OOTyUeHHSL ITe-
pecereHIeB, HO OOJIBIIMHCTBY U3 HUX HAHECIH TIIyOOKYIO NCHXOOTH-
YeCcKyI0 TpaBMy. Y MHOTHX, 0COOCHHO JII0JIel MOKUIIOT0 BO3pacTa, BO3-=
HUKIJIY po6sIeMbl ¢ aganTaiueii. Ompockl MOKa3bIBaIOT, UTO 3SHAUMUTEITh-
Hasl 4acTh IEepPeCeNICHIEB X0Tela Obl BEPHYTHCS B POJHBIC MECTa.

OrpoMHOE 4YHKCIIO JIO/IeH TIOKWHYJIO MeCTa CBOETO MPOXKHBAaHUS
camocToaTenbHO. B bemapycn nx mHacumthiBaercs okono 400 000 [72].
B pesynbTare sBakyalyu U J00pOBOJILHOM MUTpANK ieMorpaduyeckas
CUTyallds B MOCTPaJaBIIMX palioHax oOKa3ajach HapylieHHOW. MHTeH-
CHUBHEC MOpPYyIux YyE3Xajlu MOJIOACKDb, HWHTCILIMTCHUIWA, KBaJ'II/I(i)I/IHI/IpO-
BAaHHBIC CIICIITUAJINCTHI.

Bo MHOrux paiioHax neHCHOHEPOB OOJIBUIC, MeM TPYI0CIIOCOOHO-
TO HacelleHHs, B PE3YJIbTaTe Yero CMEPTHOCTh 3aMETHO TPEBBINIAET PO-
*maaeMocThb. [lociennuii ¢akT crnocoOCTBYET PaclpOCTPAHEHUIO YOSK-
JCHUA 00 OIlacHOCTH MPOXUBAHUA B 3arpsA3HCHHBIX pa1710Hax, qTO CIIC
Oosiee pectabunmsupyer cutyanutoo. OTTOK ydWTeNel, Bpaded | clie-
MUAJIMCTOB NPUBOJAUT K 3HAYUTCIHLHOMY CHHMIXCHUIO KadcCTBa I/IH(l)pa-
CTPYKTYpPBI, 8 HEPa3BUTASL MHPPACTPYKTypa JeNaeT YCIOBHS KU3HU Ma-
JIOTIPUBJICKATENEHBIMU TS MOJIOICHKH.

[Monasisttomas | yacTh » HACENEHUsI TOCTPAJAABIINX TEPPUTOPHIA
IIPOKMBAJIA B CEIBCKON MECTHOCTH. {151 MHOTHX JIOA€H CYIECTBEHHBIM
HMCTOYHUKOM OJarocOCTOSHUS ObUIa MPOIYKIUS YaCTHBIX XO3AHCTB,
MPOU3BOMMAsL JIISI COOCTBEHHOTO MOTPEOJIeHNS U Ha mpoaaxy. [1oBbI-
IIEHHOE COJiepKaHuEe PaJuOHYKIUJ0B B 3TOM MPOIYKIIMH MPUBEIO Kak
K OMIACHOCTH. €€/ ITOTPEOICHIS] CAMUMH [TPOU3BOIUTEISIMH, TaK U K TPY/I-
HOCTAM pfCajiu3aliii Ha PBIHKE. MHoro4ncieHHbIe 3aIMpEeTUTCIILHBIC MEC-
PBI"OBLTH. HATIPABJICHBI HA CHU)KEHHE 7103 OOyYeHHs, OJJHAKO OHU BXO-
TN B CEPhE3HOE MIPOTUBOPEUHE CO CIIOKUBIIUMCS YKIIATOM KHU3HH.

B wmacmrabe rocymapcTBa HMEHHO —CEIBbCKOXO3SHCTBEHHAS,
a TaKXKe JIECHAsl OTPAcIy IOHECITH YPOH CHIIbHEE JIPYTHX OTpaciell 9Ko-
HOMHKH. B Tpex mocTpanmaBmmx crpaHax ObLIO BBIBEIEHO M3 000poTa
okomo 800000 ea CcenbCKOXO3SMCTBEHHBIX YTOIWH, TPUMEPHO
Ha 700 000 ea OpuTa mMpekpamieHa jeco3arotoBka. M To m mpyroe mo-
BJICKIIO CEphe3HbIE MPOOIIEMBI C TPYIOYCTPOHCTBOM HACEIICHUSI.
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CunpHO TocTpajana W MPOMBIIUICHHOCTD 3arpsi3HEHHBIX PETHO-
HOB, TIOCKOJIbKY OOJIBIITMHCTBO €€ MPeaNpHUsITHH 3aHUMAaJIOCh IPOU3BO/I-
CTBOM IIHMILIEBBIX NPOAYKTOB M JiIeCOMATepUanoB. HacTe NpeanpUsITHH
ObLIa 3aKphITa, MPOAYKIIMS OCTABIIMXCS CTajia 0oJjiee TOPOTOid, XOTsS ObI
B CHJIy HEOOXOJMMOCTH ITOCTOSIHHOTO PAJHallAOHHOTO KOHTPOJIS.

3amaua MPOU3BOJCTBA OTHOCHTENBHO OE30MACHOW MPOIYKIUU
B arpapHoOM CEKTOpe MoTpeboBaja OT TOCYJapCTBa MPOBEACHUS HIMPO=
KOMAaCIITaOHBIX M JIOPOTOCTOSIIMX 3alUTHBIX MEPONPUATHH. B ux umc-
Jie IPUMEHEHHE OCOOBIX METOJIOB O0pabOTKH TOYBHI, BHECCHHE TTOBBI-
IIEHHBIX /103 MUHEPAIbHBIX yI0OpPEHHI, N3BECTKOBAHHE MTOYB.

Kanuii u 1ie3uii Haxo4sATCs B OJHOM CTOJ011e TaOauIpLMeH IeIeeBa, mo-
3TOMY O0JIAZAl0T CXOKHMHU XUMUYCCKHMU CBOMcTBaMu. Hachiiast TI04By Kaju-
€M, MOXHO JOOHUTHCS CHID)KCHUS MOCTYIUICHUS B PacTCHUS Lie3us. AHalorud-
HBIA BBIBOA MOJXKHO CHEJaTh IS Kajablus W CTpoHIws. Kpome Toro, mo0oii
croco0 MOBBIICHUS YPOXKaHHOCTH KyJIbTYP BEICT K CHIDKEHHIO COJICPYKAHUS B
HUX PaJHOHYKJIHIOB. JeHCTBUTENBHO, IPH OJAMHAKOBOW KOPHEBOW CHCTEME W
OoJIbIlIEM YHUCIe IJI0/I0B Ha CTedJie B KK/ABIM U3 IUIOJOB IIOCTYIIUT MEHbILEe
KOJIMYECTBO PAJTUOHYKIIH/IOB.

OpHako HEOOXOAMMOCTh
samwnTtHeIX Mep B AIIK cHmkaet
PEHTA0EIbHOCTE POM3BOACTBA
CEeNbXO3NPONYKIHNH, YTO CTABUT
MOCTPaAaBLINe PaiOHBI B HEBBI-
TOAHBIE YCJIOBUS 10 CPaBHEHHIO
C «UUCTBIMMY.

OrpoMHble pacxoasl TO-
TpeOOBaJIHCh ISt padoT 10 JIOKa-
ey JM3alMM  TIOCTIEACTBUM  aBapuu,

i CTPOMTENBCTBY capkodara, mepe-
; St ceneHmIo skuteneit (eMm. 2.10-12).
Puc.64. Topos CnasyTuy Bmecto  orcenenHoro  ropoja
[Ipunare g nepconana YASC

Ob11 nocTpoeH ropoa CraBytud (puc. 64).

Hna sBakyupoBaHHbIX B 1986 rogy 116 000 gemoBex B 1986—
1987 rogax OBIJIO TOCTPOEHO OKOJIO 15 ThICAY KBapTHp, 23 THICSYH J0-
MOB (puc. 65, 66), 800 yupexaeHul! CONHMATHLHO-KYJIBTYpHOU C(]epsl.
3HaunTeNBHBIE CPENCTBA OBUIM BBIAEICHBI Ul CO3JaHMs HEOOXOIMMOM
MaTepHanbHOW HMH(PACTPYKTYpHl B MOCENKax Ul HEepPEceICHIEB: CUC-
TEM BOJO- ¥ SHEPrOCHA0KEHUsI, KaHATU3aMU 1 ap. IIoCKOIBKY CKUTATh
MECTHYIO APEBECUHY M TOP(] AJSI OTOMJICHUS W MPUTOTOBICHHUS MHIIH
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OBUIO MPHU3HAHO HEOE30MaCHBIM, MHOTHE JICPEBHH MPHUIILJIOCHh YCKOPEH-
HBIMH TEMITAMH Ta3U(PHUIIMPOBATb.

OBaKyHpOBaHHBIM ObLT BO3MEIIIEH MaTepUalibHbIN yiepo (cMm. 2.11).
[purinock KOMIIEHCUPOBAThH MOTEPU (PUHAHCOBBIX, MATCPUATIBHBIX U TECX-
HUYECKHX PECYPCOB MOCTPAIABIINM IPOMBIIIICHHBIM U CEIHCKOXO03SHCT-
BEHHBIM TMPEANPUATHAM. 3HAYUTEIILHOS (PUHAHCUPOBAHHE MOTPEOOBATIOCH
Ha CO3/IaHUE CUCTEMBI PAIHAITMOHHOTO KOHTPOJISI © MOHUTOPUHTA.

Puc. 65. I Puc. 66. Joma ana nepece-
uc. 65. Mocenok nepeceneHues 8 NeHues B AepesHe [0BAZDI
H.n. Mounceeska M0O3bIpCKOro pamoHa LLiknoscKoro paiioHa

Jlyis mocTpanaBiiero OT aBapHW. HaceJieHUs Oblla BBEACHA 00-
LIMpHas CHCTEMA JILIOT 1 JCHEKHEIX koMmmeHcanuii. B Pecriyonuke be-
JIApyCh MO CETOIHSIIHUN JIEHh 00eCIeUu-
BacTcsl OECIUIaTHOE €XKETOJHOE O3][0POB-
JICHHE JIETeH M3 MOCTPaJIaBIINX PAOHOB H
OecCIIaTHOE MHOTOpa30BOE MUTAHUE yda-
muxcs. [elcTByeT cucrema creuuanbHOU
MEMIIMHCKON JTMCIaHCEPHU3aI[Mi  BCEro
MOCTPA/IaBIIETO HACEICHUS, OXBAaThIBAO-
mas okoJio 1,5 Musinona denosek [72].

Oomas cymma 3atpar CCCP Ha mnpe-
OJIOJICHUE TIOCICACTBUN aBapuu 3a IEPUOJ
19861989 romp! coctaBmia okoJo 9,2 Mips.
pyOJieii, uTO COOTBETCTBOBAJIO HA TO BpeMs
12,6 mapa. pommapoB CHIA. Yacte 3THX
cpencTB Obuta coOpaHa MPOCTHIME JIFOJIBMHU.
Ha crienmanbHO OTKpBITHIN BO BeeX cOepkac-
cax crpaHbl «cuer 904» 3a monirona mocTy-
o 520 mutH. pyoneti [39].

Puc. 67. KoHuepT CBOH BKJIaJl B NOKEPTBOBAHMS BHE-
A. MyraueBou B 30He CJIM MHOTHUE U3BECTHBIE JEITENIU KYIbTY-
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pel. 1 utons 1986 roma, B 3MaHUK anMHUHHACTpaAuu UepHOOBUIS ¢ 4-
4yacoBbIM KoHIepTOM BhicTymuil Mocug Ko63oH. Beero mesen nan tpu
KOHLIEpTa B 3arpsi3HECHHON 30HE, NMOCETW NOKUHYTHINA ropox Ilpunsrs.
8 centsiOps 1986 rona B mocenke 3eneHblid MBIC, TI€ CTPOWIICS TOPOJ
JUISL JIMKBUJATOPOB, COCTOsUICS KOHIEpT Ajuibl IlyraueBoit (puc. 67).
OHna BpBICTyIaNa Ha OTKPHITON TUIOIIAAKE MOCPEIH OIS, 3aI0THEHHOTO
TeICSTHaMu Jioaeh. B 3enenom Meice BeicTymanu Banepuii JIeoHThEB T
Jipyrue 3Be3Jbpl coBeTCKoW acrpaipl. Konuepr JleoHTheBa Hauancs
B MIOJTHOYH M 3aKOHYHJICS MO/ YTPO. UeThIpe THICSYH YeIOBEK HE pacxo-
JIWIINCH, JTaXKe KOT/1a PaccBeo.

Tonbko B 1990 roxy pacxomsr 6tomkera CCCP Ha MeponpusTus
M0 MPEOJOJICHUIO aBapUU COCTABWJIM OKOJIO 3,4 MipH. pyOJsiei, a u3
6rokeroB PCOCP, YCCP u BCCP nomoaHuTe sH0 OBUIO BEIAEIEHO 110
1 mupa. py6neit. B 1991 rogy ma atu nenu 6s110 BeigeseHo 10,3 mupa.
pyO©., onmHako Benencteue pacnaga CCCP 3ammaHnpoBaHHBIE MEPOTIPHSI-
TUs ObUTH TPO(QHUHAHCUPOBAHBI JIMIIL YACTUYHO. B mansHeimem GpuHaH-
coBoe Opems TOCIENCTBUI aBapuu TpU Hawmboiiee MOCTpagaBIIne CTpa-
HBI HECJIU TI0 OTJEIbHOCTH.

Pa3Mepsbl pacxo/10B Apyrux CTpaH Mo MPeOJOJICHUIO MOCIECTBUI
aBapuy TOYHO HEeM3BeCTHHL. OEHOYHAsT CTOMMOCTh KOHTPMED, BBIIIIATHI
KOMIIEHCAlUd U JPYTMX MEPOIPHUSATHI [UIsl CEBEPHBIX CTpaH EBponsl
coctaBisgeT okojio 200 miH. moiwi. CILA [73].

CyMMapHBI CONMaIbHO-OKOHOMHYECKUH yIiepO, HaHECEHHBIH
Pecrry6nmuke benapych 4epHOOBIILCKOM aBapuei, OIIEHUBASTCS CIICITHA-
muctamu B 235 mipa. gomtapeB CIIA B pacdere Ha TPUANATHICTHHI
MIEPHO]T TIPEOAOTCHUS MOCHeACTBUN. Yepo YkpauHsl coctaBiseT 201
mipa. goin. CILA. AHanorudHBIX AaHHBIX Ui Poccuy HET, OJHAKO
MOKHO MPEAIOI0KUTh, YTO IO CPABHEHMIO ¢ benapycero u YkpauHou
yiiep0, HaHeCEHHBIN POCCHM, MEHBINIE B CBSI3M CO 3HAYUTEIHPHO MCEHbB-
ITMMH MacTiitabaM¥ 3BaKyaIuu HaceseHus [73].

3arparsl Ha MPEOOJICHNE TOCIEACTBHIA Y€PHOOBUIBCKON aBapHuH
eIe MHOTHE TONbI OYIyT TSOKKUM OpeMEHeM ISl SKOHOMHUK TpEeX Hawu-
Oojice mocTpagaBMX cTpaH. PasMeps! yiepOa, HAaHECEHHOTO Y KpawHe
1n/0c00cHHO benapycu, HECOM3MEPUMEI ¢ PEATbHBIMH YKOHOMUYECKUMH
BO3BMOXHOCTAMU 3THUX CTpaH IJIsA €ro IOJHOI'0 YCTPaHCHHA B OJvoKam-
IIME TOAbI.
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