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OAO «HWUMTB «Onxera»

3a nocneaHue ABa gecATUNeTUA cy-
AoCTpoUTeNbHbIE NPeANpPUATUA BOGHHO-TIPO-
MbllWIeHHOrO Komnnekca Poccun Hakonunm
OrPOMHBI OMNbIT YTUAK3ALMUM aTOMHBIX NOABO-
AHbIX 040K (Al)1), BbIBEAAGHHBIX 13 cocTaBa Bo-
eHHo-Mopckoro ®nota Poccuiickoin Pepepaumm.
B cootsercTBUM € «KoHLenuuen KOMMIeKCHON
YTUAN3auMy aTOMHbBIX NOABOAHBIX JIOA0K M HaA-
BOAHbIX Kopabnel ¢ aTOMHbIMU SHEPreTUYeCKn-
MW YCTAHOBKaMu», YTBEPKAECHHOR MUHUCTPOM
Poccuiickoii Pesepaumu no aToMHOM 3Heprumn
30.01.2000, Ha npeanpuaTuax Bbina cospaHa
YHUKanbHasA nHpacTpyKTypa 418 KOMMIEKCHOM
npombiwneHHon yTunusaunm AlJT ¢ agepHbiMu
3HepreTMyecKMMM yCTaHOBKaMK BCEX TUMOB.

OAO «HWMTB «OHera» coBMECTHO C Bepy-
LWMMK NPOEKTHBIMU Btopo cypocTpoeHus Poccun
pa3paboTanu HECKONbKO NPUHLMNNANbHBIX TEX-
Honorui ytunmsaumm Al'J1 pasHbix npoekTos ons
pasHbIX 3aBOA0B, KOTOPbIe NpeaycMaTpuBanu:

* nogrotoBky AT Kk ytunusaumm (pacxona-
KMBaHWe peaKkTtopa);

* BbIFpy3Ky 13 peaktopoB AlJl saepHoro
TONNMBA;

* BbIpe3Ky peaktopHoro otceka (PO) u dop-
MUPOBaHWe TpexoTceyHoro 610Ka;

* paspe3Ky HOCOBOWM ¥ KOPMOBOW OKOHeu-
Hoctei ATl Ha meTtannonom.

PaszpaboTaHHble NpuHUMNManbHbie
TexHonoruu yrunusauuu AlJT cootBeTCTBYIOT
POCCUIACKUM U MEXAYHAPOAHBIM TPEOOBAHUAM
Be3onacHocTH, 06ecne4nBaloT paanaLMoHHYi0
Be30nacHOCTb U MUHUMU3UPYIOT HEraTBHOE
BO3/JEeMCTBME Ha OKPYXKaIoLWYyIo cpejy.

B 70 e Bpems cieayeT OTMETUTb, YTO Ha
TuxookeaHcKoM GnoTe oXuaanM yTuansaumio
aBapuiHbie AFlJ], Bbirpyska Tonsivea uz KoTto-
pbIX M UX nocnegytowas yrunusagyus B bavpkaii-
el nepcrnexkTuBe He MOMIY ObiTh BbiMONHEHbL.

MepBbilt War K peweHuto npobnembl
yTunusaumm aBapuiiHbix AlMJ1 6b11 caenaH
OAO «HWNTB «Ownera» B 1998 . B pamrax
nposeaeHHoin HUP «Capkodar» 6bin npea-
noXxeH oAUH U3 cnocoboB yTunausauumu
aBapuiiHbix AlJ1. Cnegytowmm warom 6bina
pa3paboTKa KOMIUIEKTa OpraHM3aLUoHHON U
TeXHOJIOrMYECKOM AOKYMEHTALMY YTUIMU3aLM
aBapuiHbix A1 npoekta 675 3aB. Ne175
u npoekta 671 3aB. Ne610, BoinosiHeHHas
B nepuoa c 2010 no 2011 rr. B COOTBETCTBUU
c locyaapcTBeHHbIM 3aKa30M.

Ha MomeHT pa3paboTku KomnaekTa go-
KYM@HTOB TEXHNYECKOEe COCTOAHME aBapuiiHbIX
AN 6b110 cnepyloWwmM.

AT npoekrta 675 3aB. N2 175 6bina
NPUHATA B 3KCNyaTaunio B ceHTAOpe 1965 .
flpepHana ycraHoBka AllJl npeacraBnana jBa
BOAO-BOAAHBLIX peakTtopoB Tuna BM-A, pacrio-
NOXKEHHbBIX BAOb AMaMeTpanbHOM NA0CKOCTY.
AN knaccupuumpoBanack Kak aBapuiHas,
TaK KaK Ha Hell He ObinK ycTpaHeHbl nocies-
CTBMA PaAnaLMOHHON aBapyu, Npou3oLLeALLei
B asrycte 1985 r. B pesynbrate cnoHTaHHOM
LienHOM peakuyn B HOCOBOM peaKTope, NpuBes-
Lweld K Ten1oBoMy B3pbiBy 1 noxapy B PO, Bbinn
pa3pylueHbl BHYTPUPEaKTOPHbIe KOHCTPYKLMK
W annapaTtHbie BbiIrOPOAKW, pajMoaKTUBHbIE
MaTepuanbl 6bl1M BbIGpoLIeHbl M3 peakTopa
He ToNbKo B nomeuleHns PO v Ha BHewHue
KOHCTpYKUWu AT, Ho 1 Ha npuneraiowyio Tep-
putopuio @Y1 «30 CP3» MO P®. Kopmogoin
peaKTop He Obl1 NOBPEXAEH, B HEM COXpaHU-
Nock CcBeXesarpyXeHHoe sfepHoe TOMiueo.
Peaktop Obin 3anosfiHeH TenjoHocuTeneMm,
Ha Hero ycTaHoBJIeHa W YIJIOTHeHa WTaTHas
KpblWwKa. [ocnie aBapuu peakTop BbiBeAeH U3
AeNCTBUA B LUITATHOM peXUME N0 JOKYMeHTaLuum
NpoeKTaHTa Naponpou3BOAALLEN YCTaHOBKY
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AT ¢ nospexnerHo

NiblT YTUNU3aUuny aBapuiiHbix

G

(NNY). Npounblit kopnyc AlNJ1 ocraBanca He-
repMeTUYHbIM U3-3a He3aBapeHHOro CbeMHOro
nucra PO v TpewmnHbl Ha NpoYHOM Koprnyce
¢ nesoro Gopra.

Mocne aBapuu nogka 6bina oTbyKcu-
posaHa B 6yxty Masnosckoro NpumopcKoro
Kpaa 1 xpaHunacb Ha nnay. PagnaumonHasn
obcravoeka B PO npogomkana ocraBatbest
Yypes3BblYaiHO OMacHoWN.

PesynbraThl pagnaumnoHHbix obenego-
BaHW NOKa3blBany, YTO YPOBHU MU3NyYeHUI
B PO cHmxanuc, Ho no-npexHemy ocTaBaaucb
KpaiiHe onacHbiMu. BeneacTtBre 3T0ro Bbi-
nonHeHue paboT o NOAroToBKE U BbIrPy3Ke
AfEPHOro TONIMBA 13 KOPMOBOIO peakTopa
ATUT B Bnvikaiiweit nepcnekTuBe ObIO He-
BO3MOXHO.

ATJ1 npoexTa 671 3aBoackoi Ne610
Hbina npunATa B 3Kcnayataumio B 1972 . AN
umena age MNIY Tuna OK-300, pacnonoxeHHbIX
no6opTHo. B gexkabpe 1985 r. B npouecce pac-
XONnaxvBaHus peakTopa nesoro 6opra B pesynb-
Tare yTeuyKku TeryioHOCUTeNA NepBOro KOHTypa
NpoM30LLI0 OCYLUEHUe peakTopa, npueeilee
K CMIbHOMY pa3spylueHunio (4aCTUYHOMY pac-
NNaBneHno) TeNN0BbLIAENAOWNX 31€MEHTOB
aKTUBHO 30HbI W BbIXOAY PAANOAKTUBHbBIX NPO-
AaykToB B nomeweHus PO. MNMocne HeyaauHbix
NOMNbITOK yCTPaHeHUA NocieCTBUIA aBapuu
B 1989r. Al 6binia npusHaHa aBapuHON,
BbiBeJeHa 13 6oeBoro coctaBa ¢noTa u oT-
npasnieHa B oTcTol B byxTy Maenosckoro Mpu-
MOPCKOTO Kpas.

TexHuueckune cpeactea AllJ1 B pesynb-
TaTe aBapuu, SANTeNbLHOTO oTCyTCTBUA 0bCny-
KUBAHUA, BO3JENCTBUA HeBnaronpuaTHbIX
KAMMaTUYECKNX YCIIOBUA U KOPPO3UOHHO-aK-
TUBHbIX Cpej HaxoAWIUCb B KpaiHe Heya0B-
NeTBOPUTENbHOM COCTOAHUK. [TepBbit KOHTYD
peakTtopa nesoro 6opta Hbin HerepmeTuyeH.
AKTVBHbIE 30HbI U3 peaKkTopoB ObUIN He Bbi-
rpyeHbi. Peaktop npasoro 6opta 6bis1 BbiBegeH
u3 geicteus B AxBape 19861 no wratHoMy
PeXUMy B COOTBETCTBUN C 3KCTITyaTalMOHHOMN
DOKYMeHTaunen.

Nocne pacxonaxusanns MNINY u pe3ak-
TuBauuu PO B Tpiome 1 apyrux nomeiyeHnax PO
oCcTaBanoch HOMbLIOE KONNYECTBO BOAbI, Melo-
Lefl BbICOKYH0 aKTMBHOCTb 1 COJiepiallelt Kop-
PO3MOHHO-aKTUBHbIE KOMMOHEHTHI (fe3aKTu-
Bupyowue pearentsl). Opuentuposouro 8 PO
Haxopunoce Gonee 100 M3 Bogbl pasnnyHoi
akTnBHocTW. Paguaumnoxtas obcranoBka B PO
ATVl npoaomxana ocTaBaThCA Ype3BblYaHO
onacHoit. BcnegcTBrie 37010 BoinonHeHue pabot

no BbIFpy3Ke AgepHOro TonAnBa U3 peaxkropa
npasoro 6opta 6bi10 HEBO3MOXHO.

YpoBHY paanauUOHHOIO 3arpA3HeHuns
MOBEPXHOCTEN KOHCTPYKUMIA 1 060pyAoBaHMA
AanHbix AlNJ1 npesbiwany BCe AONYCTUMbie
YPOBHM AJiA NepcoHana.

CornacHo paguauuoHHomy obcnesosa-
Huio aBapuiiHbIx A1, BbinonHenHomy 8 2010-
2011 rr. oTaenomM AfepHON N paanaLMoHHON
6esonacHoctn OAO «[1B3 «3Be3pan:

* MaKcuMallbHble 3HaYeHNA MOLLHOCTK 3KC-
nosuLMoHHOM A03bl Ha AT 3as. Ne 175
cocrasnsanm ot 50 go 180 m3B/u (anA
nepcoHana npesbilleHne CoCTaBAANo OT
2,5 10 9 roz0BbiX 403), @ MTIOTHOCTU NOTOKA
Berta-uactuy, cocrasnanu o 8000 B-vact/
(cM?+MuH) (anA nepcoHana 370 COOTBET-
CTBOBAJIO NPEBbILLEHUNI0 HOpMbI Bonee YeMm
B 100 pas);

MOLLHOCTY 3KCMO3ULMOHHOM 403bl Ha AT
3as. N2 610 gocTurany MakCuUMasnbHbIX
3HadeHuelt ot 50 go 100 m3B/4 (Ana nep-
COHasa npeBbllieHKe cocTaBnANo oT 2,5
210 5 rofioBbIX A03), @ MIOTHOCTW MNOTOKOB
Oera-yactuy gocturanu 42 000 B-vact/
(cM2+MWH) (anA nepcoHana 370 COOTBET-
CTBOBAJIO NPEBbILLIEHNIO HOPMbI Bonee Yem
B 500 pa3s) [1].

XpaHeHune aBapuiiHbix AMJT Ha nnasy
npeAcTaBfifAfi0 OMacHOCTb PagnaLuoHHOro
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1x ATJ1 c nospexperHo

YTWnA3alny aBapuvidb

OneiT

3arpssHeHus OyxTol Cbicoesa, 3anusoB Crpe-
nokK, Yccypuiickuin u lMetp Benukuin, Tak Kak
CylLecTBOBaNa BEPOATHOCTb UX HECAHKUMO-
HWPOBaAHHOIO 3aTOMIEHWNA WU, KaK ClIeACTBUIE,
paAnauvoHHOro 3arpA3HeHUA YKa3aHHbIX
aKBaTOpUA.

Mpouecc paspaboTku rnpoekra

YTUAN3aUMN U ero peannsaumn

BpamkaxanvBlueiicAaboneesecATUIETHA-
y4Ho-uccnepoBarenbckol pabotbl (HUP) «da-
ke noa pykosoactsom OAO «<HUKUIT umenn
H.A. Jonnexans», lockopnopauunu «Pocatom»
¢ npusneyednem OAO «CITMBM «Manaxut»,
OAO «LIKB MT «Py6un», OAO «LUMKbB «Anma3s»,
OAO «OKBM AdpuraHToB» Bbina npoBeseHa
pa3paboTKa NPOeKTHON JOKYMEHTaLUM Ha
tdhopmMupoBaHmMe TpexoTcedHblx 610KoB aBa-
puiHbIX AlJ1, npoeKkTnpoBaHue 1 ctponTenb-
CTBO TPAHCMOPTUPOBOYHbBIX JOK-MOHTOHOB
1 6eperoBbIX YKpbITWiA. TeXHONOr1sA BbINoJHe-
HUA paboT U KOMIMIEeKTbl OpraHN3aLuoHHOM 1
TexHonoruyeckon gokymerntaunm (KMOJA) no
yrunusauum AT npoexrtos 675 3aB. N2175
n 671 3aB. N2 610 Ha Ha4ano BbINOAHEHUA
paboT no yrunmnsaumm paspaboTaHbl He BbN.

OAO «HUMTB «OHera» B pamKax locy-
AlapCTBEHHOr0 3aKasa Mo 3aKJ1I0YeHHbIM B CpoY-
Hom nopagke gorosopam ¢ OAO «1B3 «3Be3pa»
paspabotano KMNOJ ana ATJ1 npoekra 675
3aB. N2175 B 2010 r, ana AllJ1 npoekTa 671
3aB. N2 61082011 .

LienamMn paspaboTKM KOMMIEKTOB Tex-
HOIOTMYECKOI 1 OPraHN3aLOHHOM AOKYMeH-
Tauum ABNANNCH:

* IOKaNn3aums nocneAcTByiA aBapum v CHU-
XeHue pucka pagnmalMoHHORO 3arpA3He-
Husa ByxT 1 3annsos lNprMopcKoro Kpas;

* UCKJIIOHYEHWE HaXOXAeHUs Ha nnasy aBa-
puiiHbix ATJT 5o BO3HUKHOBEHWUS pealib-
HOI OMacHOCTY UX 3aTOMJIEHUS;

- npusegerne AlJ1 B 6esonacHoe gna
HaceNeHNsA 1 OKpYKatoLLen cpebi COCTo-
AHWe.

OcHoBHble 3agaun pa3paboTKy KOM-
NIEKTOB TEXHONOIMYECKOW JOKYMEeHTaLUN:

- obecneveHune paboT no yruansauyuu
ATJT TexHonornuecKoln AoKyMeHTalmen,
COOTBETCTBYHOLEN YCTAHOBIEHHbBIM Tpe-
BoBaHuAM;

* OpraHusauuna TeXHONOTMYECKOW NOAro-
ToBKK OAO «[1B3 «3Be3ga» K yTuansaumm
AT

* co3gaHne 6e3onacHbiX yeioBuil paboTsi
nepcoHana;

- obecneyeHne NoxapHoOi, 3KONOrMYecKon
" ApepHoi 6e30NacHOCTY Npu BbINONHe-
HuK paboT no ytunmsaunu;
» (popMumpoBaHue TpexoTceuHblx 6nokos PO
W MX N30N1ALMA B 6eperoBbIX YKPbITUAX.
OpraHn3auMoHHO-TEXHONOTNYECKNE
CXeMbl NPOEKTOB yTUAn3auum asapuiiHbix Al
6buM pa3zpaboTaHbl ¢ y4eToM obecneyeHus
MUHMUMaJIbHOIO PajMaLMOHHOIO BO3eNCTBUA
Ha OKPYXXaloulylo cpeay npu BbINOAHEHUN
pabot no yrunusauunm Al'J1 u noarotoBKe
TpexotcevHblx 6nokos PO Kk gonroBpeMeHHOMY
xpaHeHuto. Ha kaxayto ANJ1 6bina paspabotaHa
WHAVBUAYaNbHAA CXeMa YTUAN3ALMU C YHeTOM
XapaKTepa NoBpeXaeHni U YpoBHA pagnauu-
OHHOTO 3arpA3HeHus.
3a ocHoBY opraHunsauuuv npouecca yTuam-
3auum aBapuitHbix AINJ1 6611 NpUHAT 3TanHo-no-
3ULMOHHBIN METOA, NPUMEHAEMBbIII B HAacToALLee
Bpema B OAO «[1B3 «3Be3pna», npeaycmaTpusa-
101U BbINOIHEHWE OTANbHbIX 06bemoB paboT
(3TanoB) Ha onpegeneHHbIX MecTax-no3nuusX,
OCHaLEHHbIX AJ151 3TOM0 TEXHOJIOTYeCKUM 060-
pyLOBaHMEM, CreunasbHOM TeXHONOrMyecKon
OCHACTKOW, cUcTeMaMu TexHuveckoro obecne-
YeHUA, rPy30NoAbLEMHLIMU KpaHaMM 1 MexaHmn3-
Mamuy, ObITOBbIMY, CNYKEOHbIMU, CKAAACKUMM
nomeweHnsamn. OgHaKo B OTAMYME OT NpUMe-
HAEMOI CXeMbl NPY YTUAN3ALMN aBapUAHbIX
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OnibiT yTUnu3saumm aBapuiiHbsix AMJ1 C nospexgeHHo

ATJ1 BbinoNHeHMe Bcero Konnekca pabor no
(bOopMMpPOBaHUIO TPexoTcevHbiX 6I0KOB npea-
YCMOTPUBANOCh Ha OQHOIN NO3MuuKM — cTanene
JOK-KaMepbl. 3Ta 0c0BEHHOCTb NpeioKeHHOro
MeTOAa YTUAU33AUUK NO3BOAUAA CYLLECTBEHHO
COKpaTUTb pajMaLUMOHHOE 3arpsA3HeHne Teppu-
TOPUU NpearpuaTUA.

OcHoBHas npobneMa Ha Bcex 3Tarax ytu-
nunsaunm aBapuiikbix AlNJ1 - BbICOKUIA ypoBeHb

_ VIOHU3MPYIOLLEro N3Jly4eHUA 1 3HAYUTRNbHbIN

06bem paaroaKTUBHbIX OTXOAOB.

Mo paHHbIM NpoToKona pabodero cose-
wanmA Ne 111.38680C B PO AlNJT 3aB. N2 610
OpUEeHTMPOBOYHO HaxoauTea Ao 108 m3 Bogbl
¢ aKkTMBHoCTbHO 0T 3,7-10% go 5,55+ 10° Bk/n.

lpennonaraemoe KonuyecTBo 0Bpasyio-
LIMXCA TBEPABIX PAANOAKTUBHBIX OTXOJ0B Npu
nposeAeHun paboT no yrunusaumm u GopmMmpo-
BaHUIo TpexoTceyHoro 6ioka AllJ13as. N2 610
cocrasut 820 M3 AMJ1 3aB. Ne175 - 410 M3,

B cBA3M ¢ 3tuMm, ans Kaxporo stana
yrunusauuu Goina paspabotaHa UHAMBUAY-
anbHaA OCHACTKA W OPraHW3aLMOHHO-TEXHO-
noruyeckas cxema paboT nof KOHKPETHbIN
YTUAN3UPYEMbIA 3aKa3.

Bbirpyska u nepepaboTka XUAKMX
paanoaktTuBHbIX 0Txoa08 (MKPO), Haxoaawmx-
ca B PO AllJ13a8. N2 610, 6yaer BbInoaHATLCA
no cneumanbHo paspaboTaHHOW TeXHONoruu
nocne GopMupoBaHuna TpexotceuHoro 6noka
1 MOCTaHOBKM ero Ha NioLaaKy AonroppemMeH-
HOro XpaHeHWs peakTopHbix oTcexkos (MAX PO).

MpuHATLIE MEpbI NO3BOAUAN MUHMMU3N-
poBaTb HeraTMBHOE BO3AENCTBME PajMNOaKTUB-
HOI0 M3yYeHWA Ha NepCcoHalt Npy BbINOAHEHUN
paboT no hopmMUPOBaHMIO TPEXOTCEYHbIX BIOKOB.

Ana obecneueHunn 6e3onacHoOro TpaHc-
NOPTUPOBAHUSA U JONTOBPEMEHHOIO XpaHeHuUs
chopMMPOBaHHbIX TPEXOTCeYHbIX 6110K0B, Gbinn
MCNoNb30BaHbI CNeLuasbHble JOK-NOHTOHbI, U3-
rotosneHHble B pamKkax HUP «Daken».

Ha kaxaom stane yrunusauuu opra-
HusosbiBanace 3CP (3oHa cTpororo pexuma)
1 OCYLLLECTBIANIOCH e 30HUPOBAHWE MO BpeMeHU
npebbiBaHWA NepcoHana B UeNAX UCKIIOYeHNs
nepeobnyyeHns. [lna npepoTsBpauieHma pac-
NpoCTpaHeHUs paAuoaKTUBHbIX BELLECTB Ha
rpanmue 3CP 6binm NnpeaycMoTpeHbl CaHUTapHO-
MPOMYCKHbIE NYHKTbI U MOBWIIbHbIE CaHLIMIO3bI.

Pa3paboTaHHble KOMMIEKTbI JOKYMeH-
Tayuu BbIy cornacoBaHbl C HaA30PHbLIMK
opraHamu PO, npownu caHUTapHo-3nnaemMu-
ONIOrMYEeCKYI0 3KCMepPTU3Y U MONY4MAN Mono-
KUTeSIbHOE CaHUTapPHO-3MNAEMUONOTNYECKoe
3aKknouerHvie ®MBA Poccuu.

B HacToswee BpeMsA BbINOSHEHbI paboTbl
no popMupoBaHuIo TpexoTceyHbix 6nokos PO
ymunuaupoBanHbix AlJ13a.N2175 1 610. bro-
Ku nepesegeHbl Ha MNAX PO «Yetpuunbivi» IBL
«lansPAO» ®IYI «PocPAO» 1 noctaseHs! Ha
TBEpJ0e OCHOBaHWe B YKpbITUE ANA AONroBpe-
MEHHOro XpaHeHWA. 3aBepluaoLLini 3Tan npo-
Lecca yrunmsaunm aBapuitHoix AfJ1 - paspesky
Ha MeTass0/I0M HOCOBbIX U KOPMOBbIX OKOHeY~
HocTel - npeanosnaraercA 3apepwnts B 2012 1.

3akntouenue

ABapuitHble ATlJ], BbiBeAeHHbIe U3
coctaBa BM® Poccun, n Haxogmslunecs Ha
finaBy B OXXUAAHUWM YTUAN3ALUK, NPeACTaBNsA-
NN peanbHylo 3KONOrNYECKYI0 ONacHoCTb, TaKk
KaK rof 0T roAa Ux TeXHUYecKoe COCTOSHUE
YXYALLAn0Ch, YTO FPO3UI0 IKOJIOTUYECKOW Ka-
TacTpodoil ¥ pagnaumMoHHbBIM 3arpsa3HeHneM
OKpyKatouien cpegbl.

B atoit cBA3W npobnema yrunusauuu
aBapuitkbix AMJ1 ¢ KaxabiM rogom npunob-
petana Bce Gonblyo akTyanbHoCTb. OnbiTa
NPOMbILLIEHHON YyTUU3aUMK aBapuinHbix AT/
[0 HacToAlLero BpEMeHy He CyLLecTBOBaslo, U
NepBbIM LWAroM K pelleHuto 3Toi npobnembl
6bina yrunusauma aBapuitHbix AMJ1 npoekTa
675 3a8. N¢175 u npoekta 671 3as. N2 610,
ycnewHo ocyuwectsneHHas B OAO «[1B3 «3pes-
Aa» B CTPOrOM COOTBETCTBUM C OpraHm3auu-
OHHO-TEXHONOTNYECKOM JOKYMeHTaunen no
yTunusauumn asapuiiHoix AlJ1, paspaboTtaHHoit
OAO «<HUMNTB «OHera».

HecmoTpa Ha 0ObeKTUBHbIe opraHu3a-
LINOHHbIE Y TEXHNYECKME TPYLHOCTU, Opranu-
3aumamm OAO «O6beguHeHHan cyaocTpou-
TenbHan KOMMNaHWAY BbINONHEHA YHUKANbHAS,
He uMeloLan MUPOBLIX aHANOrOB TEXHONOIU-
yeckas onepauvaA no yTunu3aumm aBapunHbix
AN, obecneyeHa afepHan U pagnaumnoHHas
He3onacHOCTb UX AanbHellero XxpaHeHus,
WCKIHOYEeH PUCK PAANALIMOHHOIO 3arpsi3HEHUA,

Cnucok nuTepatypbt:

1. Hopmbi paanaumonHon 6esonacHoctn (HPB-
99/2009) [Tekct] : 2.6.1 NoHuaunpyiouiee
nssnyyeHvie, paguaunoHHas H6esonacHocCTb,
CanlnH 2.6.1.2523-09 : ytB. TnagHbIM rocy-
AAapCTBEHHbIM CaHWUTapHbIM BpauoM Poccui-
cKoit Depepaunn 07.07.09: BBOg B geiicTeue
¢ 01.09.09. - M.: ®egepanbHblit LeHTp ruru-
eHbl 1 anugemuonorum PocnotpebHaasopa,
2009. - 100 c. - (CaHuTapHO-3NMAEMUONO-
rmyeckue npasuia n Hopmatusbl). -~ 1000
3k3. - ISBN 978-5-7508-0805-2.
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K. Kulikov, M. Ledin, S. Dobrovenko,
M. Mednikov, A. Mishnev, |. Mokeey,

OAO NIPTB ONEGA

For the fast two decades the Russian
Navy Shipbuilding Yards have accumulated
the extensive experience in retired NPS
dismantling.

The unique infrastructure for dismantling
NPS with nuclear power plants of all types
was created at the Yards in accordance with
Concept of Compr sive Dismantling of
Nuclear Powered Luumarines and Surface
Ships approved by Minister of Atomic Energy
of the Russian Federation on January 30, 2000.

OAO NIPTB Onega together with
leading shipbuilding design bureaus of Russia
has developed some basic procedures for
dismantling NPS of different projects which
assumed:

+ NPS preparation for dismantling (reactor
cool down);

+ Spent Nuclear Fuel (SNF) unloading from
reactors;

« reactor compartment (RC) cutting out and
three-compartment unit formation;

« bow and aft ends cutting as a scrap metal.

The developed basic procedures of NPS
dismantling correspond to the Russian and
international safety requirements, provide
radiation safety and minimize negative
environmental impact.

At the same time it should be noted
that damaged NPS were stored in the Pacific
Fleet but SNF unloading and their subsequent
dismantlement couldn’t be implemented in the
short ferm.

OAO NIPTB Onega made the first
step to solve the damaged NPS dismantling
issue in 1998 and submitted one option to
dismantle damaged NPS in the framework of
Sarcophagus research work. The following step
was the development of package of design and
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procedural documents (PDPD) of damaged NPS
(Project 675 No. 175 and Project 671 No.610)
executed in the framework of the State Order
in 2010-2011.

In time of PDPD development the
technical conditions of these Submarines were
as follows.

The NPS of Project 675 No. 175 was
commissioned in September 1965. There
were fwo water-wafer reactors of VM-A type
in the nuclear power plant located along the
centerline plane. The Submarine was classified
as damaged because the effects of the radiation
accident occurred in August 1985 weren't
eliminated.

As a result of spontaneous chain
reaction in the reactor of Submarine's bow
that led to thermal explosion and fire in
reactor compartment, the structures and
hardware enclosures in the reactor were
destroyed and radioactive materials were
released from reactor not only in reactor
compartment and the external structures of
NPS, but on the adjacent area of Shiprepair
Yard No.30.

The reactor of Submarine’s aft wasn't
damaged; there was a fresh fuel there. The
reactor was filled with coolant; the conventional
cover was installed and sealed. After accident
the reactor was decommissioned in accordance
with design documentation of steam-generating
plant. :
The pressure hull of NPS was not tight
because the removable sheet was not welded
and there was a crack on the pressure hull
portside.

After accident the Submarine was fowed
to Pavlovskogo Bay (Primorsky Krai) and
stored afloat.
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The radiation situation in reactor
compartment has remained extremely
dangerous,

Results of radiation analysis showed
that levels of radiation in reactor compartment
has decreased, but remained the extremely
dangerous as before. Thereof, it was
impossible to carry out preparation and SNF
unloading from the aft reactor in the nearest
time.

The NPS of Project 671 No. 610 was
commissioned in 1972. There were two
steam-generating plants of OK-300 type
located on the portside and starboard of the
Submarine.

In December, 1985 in the process of
reactor cooling at the portside there was
drainage of the reactor as a result of primary
coolant leakage. It has led to strong destruction
(partial melting) of fuel elements of core
and release of radioactive products in reactor
compartment rooms. After unsuccessful
attempts of accident effects elimination
in 1989 the Submarine was recognized
damaged, decommissioned and delivered
to Pavlovskogo Bay (Primorsky Krai} for
storage. ’

As a result of accident, the long-term
maintenance unavailability, effects of adverse
climate conditions and corrosion of NPS

hardware was in the extremely unsatisfactory
condition. The primary circuit of the reactor
of the port side was unsealed. Cores from
reactor were not unloaded. The reactor of the
starboard was put out of operation in January,
1986 as planned according to operational
documents,

After steam generating plant cooling and
reactor compariment decontamination there
was a large volume of highly radioactive water
containing corrosion and active components
(decontaminants). Approximately there were
more than hundred cubic meters of water of
different radioactivity. Radiation situation in
the reactor compartment remained extra-
hazardous. As a result it was impossible
to unload nuclear fuel from starboard.
The levels of radioactive contamination of
structure surfaces and equipment of these
NPS exceeded permissibie levels for personnel.
According fo radiological survey of damaged
NPS carried out by Nuclear and Radiation
Safety Department of Zvezda Shiprepair Yard
in2010-2011:

- maximum values of exposure dose
rate of NPS No. 175 were from 50 to
180 mSv/hour (the excess for the
personnel was from 2,5 to 9 annual
doses/hour), and density of particles
stream was to 8000 B-part/cm? min (the
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Damaged NPS

of Project 671

No. 610 (right)

and Project 675
No. 175 (left)

in Pavlovskogo Bay
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excess for the personnel was more than
in 100 times);

+ maximum values of exposure dose rate
of NPS No. 610 were from 50 to 100
mSv/ hour (the excess for the personnel
was from 2,5 to 5 annual doses /hour),
and density of B particles stream was
to 42000 B-part/cm? min (the excess
for the personnel was more than in
500 times). [1].

Storage of damaged NPS afloat
constituted a danger of radiation contamination
of Sysoeva Bay, Gulfs of Strelok, Ussuriysky, and
Pyotor Veliky (Peter the Great) as there was a
probability of their unauthorized fiooding and,
as a result, radioactive contamination of the
water areas.

Process of NPS dismantling project

and its implementation

Within the framework of Fakel research
work, which continued more than ten years,
the project documents for formation of three-
compartment units of damaged NPS was
developed, design and construction of shipping
dock pontoons and on-shore shelters was
carried out under the direction of NIKIET,
Rosatom State Corporations subconfracting
OAO Malachite, OAO Rubin, OAO Almaz, OAO
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NPS of Project 675

No. 175 at Slipway
{Zvezda Shiprepair Yard)

OKBM. Procedure of works and PDPD of NPS
dismantling (Nos. 175 and 610) has not been
developed at beginning of NPS dismantling
works.

Within the framework of State Order
OAO NIPTB Onega concluded a contract with
Zvezda Shiprepair Yard on expedite basis and
developed PDPD for NPS No. 175in 2010 and
for NPS No.6101in 2011.

The purposes of PDPD development were
as follows:

+ elimination of accident effects and
decrease of risk of radiation contami-
nation of Bays and Gulfs in Primorsky
Krai;

- exclusion of damaged NPS location afloat
before real danger of flooding;

+ NPS storage under condition being safe for
the population and environmental.

The main objectives of development of
PDPD were as follows:

+ provision of procedure documents
corresponding to established requirements
for NPS dismantling works;

- organization of technological preparation
of Zvezda Shiprepair Yard for NPS
dismantling;

- creation of safe operating conditions for
the personnel;

- fire, environmental and nuclear safety by
NPS dismantling works carrying out;

» formation of three-compartment
units and their storage at on-shore
shelters.

Organizational and technological plans
of damaged NPS dismantling were developed
with the account of minimum radiation
environmental impact under NPS dismantling
and preparation of three-compartment units for
long-term storage.

The special plan of NPS dismantling was
developed for each Submarine taking the nature
of damages and radioactive contamination level
into account.

' The stage-positional method applied
at Zvezda Shiprepair Yard was taken as
a basis for NPS dismantling process that
assumed the implementation of some
volume of works (stages) at the special
places (positions) specially equipped for
this purpose: processing equipment, special
fechnological equipment, systems of technical
support, load-lifting cranes and mechanisms,
accommodation spaces, service rooms and
storage rooms. However, as compared with
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the existing method of NPS dismantling the
main difference of damaged NPS dismantling
is the performance of all packages of
work of three-compartment unit formation
on one position - on building berth of
dock chamber. This feature of this method
of dismantlement allowed to reduce the
radioactive contamination of the Yard area
significantly.

The main problem of all stages of
damaged NPS dismantling is the high level of
radioactive contamination and large volume of
radioactive waste.

Approximately there are 108 m* of water
with activity from 3,7-102Bq/l t0 5,55-10'° Bg/!
in the reactor compartment of NPS No. 610
according to the protocol of working meeting
No. 111.38681C.

Approximate volume of Selid Radioactive
Waste (SRW) generated by NPS dismantlement
and three-compartment unit formation of
Submarine No. 610 will be 820 m? and it will
be 410 m?® for Submarine No. 175.

In this regard, the special equipment
and the organizational and technological plan
of works have been developed for each stage
of dismantling for each Submarine being
dismantled.

The unloading and treatment of Liquid
Radioactive Waste (LRW) being in the reactor
compartment of NPS No. 610 will be carried
out in accordance with special developed
procedure after three-compartment unit
formation and delivery fo long-term storage
sife.

The taken measures allowed fo minimize
negative radioactive impact on personnel by
carrying out three-compartment unit formation
works.

Special dock pontoons made within
the framework of Fakel research works have
been used for safe transportation and long-
term storage of formed three-compartment
units.

A strict control area was organized at
each stage of NPS dismantiing and its zoning
was carried out in the period of the personnel
working there to eliminate strong radiation
exposure. The sanitary check points and
~ mobile sanifary gateways have been provided
for prevention of radioactive substances
spreading atf the border of strict control area.
The developed package of documents has been
coordinated with supervising authorities of
the Russian Federation, has passed sanitary-

and-epidemiologic examination and got
the positive sanitary-and-epidemiologic
conclusion of Federal Medicobiological Agency
of Russia.

The works of three-compartment unit
formation of NPS No. 175 and No. 610 have
been performed. Units have been delivered
to Ustrichny Long-Term Storage Facility
of DalRAO of RosRAO and put on hard
foundation in shelter for long-term storage.
The final stage of damaged NPS dismantling
is the bow and aft ends cutting as a scrap
metal. It is planned to complefe the stage
in2012.

Conclusion

The damaged retired NPS stored afloat
posed a real environmental threat because
the degradation of technical conditions
being observed from year fo year threatened
the environmental disaster and extensive
radioactive environmental contamination.
Accordingly the challenge of damaged
NPS dismantling was growing maore urgent
year after year. There was no the experience
of industfrial dismantling of damaged
NPS. Dismantlement of damaged NPS of
Project 675 and Project 67 1was the first
step fo the solution of this problem. The
dismantlement was successfully carried out at
Zvezda Shiprepair Yard in strict adherence fo
organizational and technological documents
of damaged NPS dismantlement developed by
OAO NIPTB Onega.

Despite objective organizational and
technical difficulties, the organizations
of JSC United Shipbuilding Corporation
executed unique, technological operation
not having world analogues of damaged
NPS dismantling; nuclear and radiation
safety of their further storage was provided,
the risk of radiation contamination was
excluded.
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