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AHHOTALUSA

Beenenne. B 1999 romy coueraHme XamaTHOCTH, KOPIIOPATHBHON XagHOCTH W IpeHEOpekeHHs O0e30macHOCTH
pabOTHHUKOB TIPHBEIO K CEePhe3HOH aBapuu B STOHWM, CBSA3aHHOW C MHPHBIM HCIIOJB30BAaHHEM SICPHOU SHEPTHH.
WHIMIeHT MoBIEeK CMepTh ABYX PaOOTHHKOB 3aBOJA, MOJYYHBIINX 03y OONydYeHHs HE COBMECTUMYIO C JKH3HBIO,
paraliiOHHOMY OOJYYICHHIO TIOJBEPTIINCH 667 UenoBeK: paOOTHUKH 3aBOJIa, ITOKApHBIE, CIIacaTelld, MECTHBIE KHUTEIH,
BCE OHM TOJYYHJIN HE3HAUHTENbHYIO 103y obmedeHws. [lo mkame saepHBIX COOBITHII MPOWCHICCTBUIO HA SIEPHOM
o0bekte Tokalimypa ObuT pUcBOeH 4-1 ypoBeHb. Llesb nccieroBaHus — M3yuuTh NPUUNHY BOSHUKHOBEHHUS aBaAPHHU C
LIeTbI0 M30€KaTh aTOMHBIX aBapuil B OyIylIeM M MPeJOCTaBUTh BapUAHTHI BO3MOXKHBIX MEp MO MX NPEIOTBPAIICHHIO.
Marepuana u Metoabl. B paboTe npencraBieHa 1Mocie0BaTelbHOCTD ISHCTBII paOOTHUKOB 3aBOJia IPH NepepadboTke
ypaHa, CaMOBOJIbHOE M3MEHEHHE IMPOLEAYpPhl U3TOTOBJICHHS U MOCIEACTBHS, K KOTOPBIM 3TO TpHBeEJo. Pe3yabraThl.
Xwucamum Oytu u Macato CaHaxapa, 3aBojia, KOTOpPbIE B TOT JICHb HETTOCPEACTBEHHO 3aHUMAITICh H3TOTOBJIEHHEM CMECH,
COJIIEPIKAIIYI0 ypaH, CaMOBOJIFHO HAPYIINB TEXHUKY MPOM3BOJCTBA CO3AAH HEMHYIO peakiuro. CleIcTBUeM saepHON
peaxrmu ObUTO TaMMa- B HEUTpOHHOE m3nydeHrne. O0a MOJIOIBIX YelTOBEeKa MOTHONIHA B TEUCHHE HECKOIBKUAX MECSIIEB,
MOJTy9eHHAsT UMM J103a 00JydeHus coctaBmia oT 10 mo 17 3uBepToB, npu HOopMme 20 Muium3uBepToB B Toj. [locie
mpousomieniiell aBapun B pagmyce 350 MeTpoB OT IpeAnpHATHs ObLTa MIPOBECHA dBaKyalns, CIIacaTeNd U MOKapHbIe
MIPUOBIBIIIIE HA MECTO IIPOUCIIECTBHUS TaK JKe€ MOTYIIUTH HEOOJBIIYT0 103y 00my4deHus. BeiBoabl. PaccrnenoBanne aBapun
Ha 3aBoje TokaiiMypa mpuBeno K BEIPaOOTKE Ba)KHBIX BHIBOJOB OTHOCHUTEIFHO OC30IIACHOCTH M KOHTPOJIL B 00JaCTH
SIEPHOI SHEepreTHKH. BhIIo SBHO Moka3aHo, 4TO ciiabble MecTa B CUCTeMax Oe30MacHOCTH, YIPABICHUS PUCKAMU U
00yueHHS MEPCOHANTAa MOTYT UMETh KaTaCTPOPHUCCKUE MMOCICACTBHSL.

KuroueBblie cioBa: TokaiiMypa, ypaH, aBapus Ha siepHOM o0bekTe, Xucamu OyTH.

THE ACCIDENT AT THE TOKAYMURA FACILITY ON SEPTEMBER 30, 1999.
BACKGROUND OF THE INCIDENT, CHRONOLOGY, CONSEQUENCES AND
PREVENTION POSSIBILITIES

Lysak Yulia Vyacheslavovna, Antonov Sergey Ivanovich

Department of Dermatovenerology and Life Safety

Ural State Medical University

Yekaterinburg, Russia

Abstract

Introduction. In 1999, a combination of negligence, corporate greed and disregard for worker safety led to a serious
accident in Japan involving the peaceful use of nuclear energy. The incident resulted in the death of two factory workers
who received a dose of radiation incompatible with life, 667 people were exposed to radiation: factory workers,
firefighters, rescuers, local residents, all of them received an insignificant dose of radiation. According to the scale of
nuclear events, the incident at the Tokaymura nuclear facility was assigned the 4th level. The aim of the study is to study
the cause of the accident in order to avoid nuclear accidents in the future and provide options for possible measures to
prevent them. Material and methods. The paper presents the sequence of actions of the plant's employees during the
processing of uranium, an unauthorized change in the manufacturing procedure and the consequences that this led to.
Results. Hisashi Ouchi and Masato Sanahara, factory workers who were directly involved in the manufacture of a mixture
containing uranium that day, arbitrarily violating production techniques, created a chain reaction. The consequence of the
nuclear reaction was gamma and neutron radiation. Both young men died within a few months, as the radiation dose they
received ranged from 10 to 17 sieverts, at a rate of 20 millisieverts per year. After the accident, an evacuation was carried
out within a radius of 350 meters from the enterprise, rescuers and firefighters who arrived at the scene also received a
small dose of radiation. Conclusion. The investigation of the accident at the Tokaymura plant has led to important
conclusions regarding safety and control in the field of nuclear energy. It has been clearly shown that weaknesses in
security, risk management and staff training systems can have disastrous consequences.
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BBEJIEHUE

[Toreps ympaBineHuss HaJ HCTOYHUKOM HOHM3UPYIOLIETO W3JyYEHHUsS, BbI3BAaHHA
HEUCIPAaBHOCTHIO 000PY10BaHMsI, HEMPABUIBLHBIMU IEHCTBUSMU paOOTHUKOB (IIepCcoHasIa) UK NHbIE
MPUYMHBI, KOTOPbIE IPUBEIH K OOIYUEHUIO JIFOJIel BBIIIE YCTAaHOBICHHBIX HOPM MJTH K 3arpsS3HEHUI0

1404



OKPY’KaIOIIIEeH Cpefbl MPUHATO HA3bIBaTh paguanimoHHON aBapueit. YTpom 30 centsaodps 1999 roma
TEXHHUK aTOMHOM 31ekTpocTaHnn Xucamu OyTH BMecTe co CBOMM Kosuteroi Macaro CuHoxapoit 1
ux HavanpHUKOM FOTakoii MokokaBoil mpuOBbUIM HA SIEPHYIO dieKkTpocTannmio Tokaiimypa
Crannus 3aHuMaiach nepepaboTKoi 00OoraméHHOro ypaHa B AMOKCHJ YpaHa, B JajlbHEHIIEM U3
KOTOPOTO M3rOTaBIMBAJIM TOIUTUBHBIE CTEPKHU, KOTOPBIE YK€ B MOCIEAYIOIIEM UCIIOIb30BaINCh Ha
APYTrUX aTOMHBIX CTaHIUAX U peakropax. CrenuaabHo 00yYEHHOTO MepCcoHaja Uis ATOH poiu HE
ObUTO, TIOATOMY TepepaboTKOl 3aHMMANIUCh CBOOOAHBIE Ha TOT MOMEHT paboTHuku. [Ipomemypa
OYHMCTKHM ypaHa ObUIa CTPOTO pacmucaHa W pa3paboTaHa TakuM 0Opa3oM, YTOOBI HE JOMYCTHTh
KPUTHYECKOW Macchl U HE JaTh Hayajao CaMONPOM3BOJIbHOM HEMHOW peakiud, MOMHMO A3TOrO
IIpeaIoyarajicss CTPOrMil KOHTPOJIb CO CTOPOHBI CTapIIEro pYKOBOJCTBA 33 KOJUYECTBOM
nepepabatpiBaeMoro ypatna [1]. 3a 3 roma 10 3TOro KOMIaHus, HE MOJYYHUB COTVIACHS, W3MEHMIIA
ounmanpHyo mpoueaypy TakuM 00pa3oM, YTO pacTBOp HHUTPUTA ypaHa CTajlO BO3MOXHBIM
M3rOTaBIIMBATh B HEPXKABEIOUIMX BeApax, BPYUHYIO, a HU Kak paHblle IMOMellas ChIpbe B
crienaibHbie Oaku Juisi pactBopeHus: [2]. JlaHHOe HM3MEHEHHE TPOTUBOPEYHIIO MPEANUCAHUIO
MpaBUTENbCTBA, HO N0 30 ceHTAOps He MPUBOAMIO K HECYACTHBIM CIIy4asiM, M3-3a TOTO, YTO
KOHLIEHTpALUsl ypaHa 0CTaBajlach HU3KOM.

Leab ucciaenoBaHusi — U3YYUTh NMPUYMHY BO3HUKHOBEHHUS aBapuu C LENbI0 H30eXaTh
aTOMHBIX aBapuii B Oy1ylieM U NPeAoCTaBUTh BApUAHThI BO3MOXHBIX MEp M0 UX MPEIOTBPALLEHUIO.

MATEPHUAJI U METO/bI

B pabore mpezncraBieHa TOCIEIOBATEIBHOCTh JCWCTBUI paOOTHHKOB 3aBOJA TIpH
nepepaboTKke ypaHa, CaMOBOJBHOE H3MEHEHHE MpPOLEAYphl HM3TOTOBJICHUS M TMOCIEACTBUS, K
KOTOPBIM 3TO MPUBEIIO.

PE3YJIBTATBI

Korna tpoe pabounx npubsimu 30 ceHTIOps Ha pabodyee MECTO 3aBOJ Ha HECKOJIBKO JHEH
oTcTaBai oT rpaduKa JOCTaBKHU SACPHBIX TOIUIMBHBIX cTepkHel. Kommnanus okasbiBaia 1aBlieHHE Ha
COTPYZHHUKOB, TpeOysl 3aBEPIIUTH MPOLEAYPY KaK MOKHO OBICTpee, IMEHHO IIO9TOMY TEXHUKH CaMU
elle CuiIbHEe H3MEHWIU mpolenypy. Temepp OHM CMEIIMBAaTd HHUTpPAT ypaHa B Beapax U
CaMOCTOSITEJIbHO IE€pEeNIMBaJIM B pe3epByap JUIsl OCAJKOB, KPOME TOTO OHHU MCIIOJIb30BAIU
KOHIIEHTPALIMIO ypaHa B 7 pa3 MPeBBIIAIOIIYIO Ty YTO ObLIa paHblile, 4TOOBI CO37aBaTh TOIUIUBO KaK
MOKHO ObicTpee. Ilpu noGaBieHuM ceapbMoOro BeApa B Pe3epByap BCE TPOE YBMJIEIM BCIBILIKY
ronyboro 1Bera, Tak Has3biBaeMblii dddext BaBumosa-Uepenkosa [5]. Cpaborana curHanm3aims
paZvalliOHHOTO KOHTPOJIS, KOMHAara B KOTOpPOM HaXOAWJIUCh paboune Oblia H3IydeHa
CMEpTEIbHBIMU J103aMH ramma vactull. Xucamu OyTH HOay4yus A03y 0O0idydeHHs paBHYyIO 17
3MBEPTaM, 4TO B TPU pa3a GoJIbIe cMepTelbHOIT 10351, CHHOXapa nomyunn 10 3uBepTos, a Mokoxaga,
HaXOJMBIINKICS B HECKOJIBKMX METpax OT HUX 0KoJIo 3 3uBepToB. Oyt 1 CHHOXapa, HaXOqUBIINECS
BOJIM3M MCTOYHMKA MOYYBCTBOBAJIU JKI'YyUylo OOJIb MO BCEMY TENly, OHU HCIBITHIBAIN TOIIHOTY U
oTAbIIIKY. [JOKHHYB KOMHATY MY>KYMHBI TOTEPSUTH CO3HAHUE. 3aBOJ] ObUT HEMEAJICHHO 9BaKyHPOBaH,
JUIS TPENOTBpaIleHHs] OOIy4YeHUs JpYruX COTPYJHUKOB MpeAnpusitTds. Tpoe MyX 4MH ObUIH
JIOCTaBJICHbl B HAIIMOHAJIBHBIA MHCTUTYT pajnoiiorHuyeckuil Hayk B Tube, OHAKO M3-3a TSKECTU
coctostHust OyTH OH OB TEpeHaIpaBiieH B 00JbHUIY TOKUHCKOTO YHUBEPCUTETA, I71€ HA TOT MOMEHT
ObLT Oosiee KBATH(UIIMPOBAHHBIH MIEPCOHAT U COBpEeMEHHOE 000pynoBanue s jedeHus [3]. Oyrtu
ObLT HAaIIPaBJIEH B OT/I€JIEHNE UHTEHCUBHOM Tepanuu. Bpauamu ObL10 yCTaHOBIIEHO, UTO B CIIE/ICTBUE
MOJTyYEHHOH J103bI 00Ty4EHHUSI XPOMOCOMBI ObUTH Je(OPMUPOBAHBI, YEPTEKEH ISl pEIIMKALUN U
BOCCTaHOBJICHUS KJIETOK He Obuto. Ciydait Oyuu OB TIPOSBICHUEM OCTPOU JIy4eBOUM OOJIE3HU CO
BCEMH KJIMHUYECKUMHU (POpMaMH, 0KOT'M HE 3aKUBAIM, ObUIM TSDKENble MOPAXKEHUS BHYTPEHHUX
OpraHoB, a KOJMYECTBO JIEUKOLUTOB B KPOBU OBIJIO MOUTH PABHO HYJIIO.

Oytu ymep Ha 83 1eHb 1ociie NPOU30IIEIIIeNH aBapuHy, 4TO KayaeTcsi CHHOXApBl, Y My KUHHbI
ObUTM 3HAYUTENbHBIE 0KOTH, EMY OBLIIN BXXKUBJIEHbI MHOTOUHCIICHHBIE KOXKHbBIE TPAHCIJIAHTAThI, HO B
CJIEJICTBUE MOJIMOPraHHOW HEAOCTATOYHOCTU OH CKOHYAJICS CITyCTsI IOJITOJIA TOCJE MPOUCHIECTBHS
[4]. Ux Havamsruk FOTOKA MoKOKaBa GBI BBIIHCAH Yepe3 TPU MECAIA C JIETKOH CTEMEHBIO JIyIeBOH
00Je3HH.
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B teuenue 12 wacoB map Toxkailimypa oOpaTuiics K HaceIeHHUIO, MPOKUBAIOIIEMY BOJIM3U
NpeanpusATHs ¢ Ipoch0O0il MOKWHYTh IoMa U yexaTh B Ooiiee Oe3omacHble MecTta, B paguyce 350
METPOB OT MPEAIPUATHS ObUIM 3BaKyHpOBaHbl oAU U3 49 nomoB. Biactu npedexTypsl o paauo-
U TEJEBEUIaHWI0O OOPAaTHWIIMCh K HAaCeNeHHIO, MpoXKHUBarolemy B paguyce 10kM OT aBapuitHOrO
HNpeanpusATHs, ¢ Npocb0O HEe MOKMIaTh CBOM JIOMa M3-3a IOBBIIIEHHOI'O YPOBHS pajualuy,
BBI3BAHHOTI'0 a3P030JIbHBIMU MPOAYKTAMU JI€JIEHUsI. ABapUIO JTMKBUIMPOBAIM JUILIb criycTs 20 yacoB
nocje Havyaina, okosio 30 4enoBek, o]l KOHTPOoJIeM O(UIUAIbHBIX PEACTaBUTECH IPaBUTEIbCTBA,
IIPUHMMAJIM y4dacTUe B JIMKBUAAaUWU. Bce OHM mosyuuim JONMyCTUMYHO 7103y H3inyudeHus. Bcero
pazualiOHHOMY O0JIy4€HHIO [TOJIBEPIIIUCE 667 YeIoBeK: paOOTHUKH 3aBO/Ia, [TOKapHBIE, ClIacaTelH,
MecTHBIe xkuTenu. [IpoucniecTBrue Ha ssaepHOM 00bekTe TokaiiMmypa ObUTO KIIaCCUPHUITMPOBAHO, KaK
aBapusi ¢ «oOJIyueHHEM», a HE «3apakeHUEeM» ObUI IPUCBOEH 4-ii ypOBEHb IO HIKaJe sIEPHBIX
COOBITHH.

OBCYKXKIEHUE

Ilo panHBIM MeEXIyHApOJHOrO AareHTCTBAa II0 AaTOMHOM JHEPIrHM, IPUYMHOM aBapuu
HOCITYXKIJI «YeJIOBEYECKH (DaKTOp M cephe3HbIe HApYIICHUsI MPUHLUIIOB Oe3omacHocT» [5]. 30
ceHTsiOpss 1999 roma aBapus mpowusonuia B pe3yiabTareé HECHOCOOHOCTH KBaJTU(PHUIMPOBATH
paOOTHUKOB MPEANpPHSTUS, HAapyLIEHUs Hpouenyp oOpaOOTKM W OOpalleHuss ¢ XMMHUYECKHMMHU
BelecTBamMu 0e3 HH(HOPMHUPOBAHMSI M COTIIACOBAHUS C YTIPABICHHEM HAyKH M TEXHOJOTUH SnoHNu.
Ecnu Op1 pykoBoactBo komMnanuu JCO rpamMOTHO MOAXOIWIO K O€30MACHOCTH COTPYAHHUKOB
MPEANPUATHS. U HE MbITAIOCh YCKOPUTH IPOLECCHl Ha MPEANPHUSATHH, KOTOPbIE MOTYT IOBJIEYb
YeJIOBEYECKHE JKEPTBbl, JAHHOTO MPOMCHIECTBUS MOXKHO ObUIO M30exkaTb. CTOUT OTMETUTh, UTO
MOCKOJIBKY 3aBOJI HE MPHUHAJIEKAT K BEAYIIUM MPEeANpUATHsIM SINOHUM, OH HE MpHBIIEKAT K cede
BHUMaHMsI KOHTPOJIMPYIOIUX OpraHu3anuii. 'ocy1apcTBeHHbIM HHCIIEKTOP MOCeIal 3aBoj 2 pa3a B
roJl ¥ 3TO MPOUCXOJIUIIO0 TOJIBKO B IIEPUO/IbI, KOT/Ia 3aBOJ] IPOCTAUBAJ.

BbIBO/IbI

OTOT cioyyall NpUBJIEK BHMMaHME K MpoOiemaMm O€30MacHOCTH B OTpACId SAEPHOU
SHEPIreTUKU U CTUMYJIMPOBAJI OOHOBIIEHHE SIMOHCKOro 3aKOHO/ATENIbCTBA M HOPMATHUBHBIX AKTOB,
HaIPaBJIEHHBIX Ha MOBBIIIEHUE YPOBHS OE€30MACHOCTU B SIEPHON OTpaciiv. DTO Takke MPUBEIO K
OoJiee TIIATeIbHOMY KOHTPOJIIO U 00Y4EHUIO IIEPCOHANIA, a TAKKE K pa3paboTKe U BHEAPEHHUIO HOBBIX
CTaH/IapTOB O€30MaCHOCTH U PETYJISITUBHBIX MEP.
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