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BBe.n;eaHe 

O,nHOi H3 HaHOOJiee OTBeTCTBeHHhTX .n;eTaJiei KOJcy"Xa ITO..D:BHJKHOrO 

OTpaxaTe~ (ITO) peaKTOpa MEP-2 /I/ BBJISeTCH MeM6paaa, npe.n;cTaBJIH~ 
maa COOO! CTaJIDHOH JIHCT TOJimHHOH 2 MM, Ha ROTOpym ORaSHBaiDT BOS

.n:e~CTBHe TeiTJIOBOe H p~anHOHHOe Hs~yqeHHH aRTHBHOi 30HH, C O.D:HOH 

CTOpOHH, H rasO.n;HHaMH~eCRHe Y.D:aPH OT JIOITaCTH OITO, C .n:pyroi. ilOSTOMY 

B rrponecce paOOTH ITO He HCR~eHa B03MOXHOCTD paspymeHHH MeMOpaHH. 

ilpH 3TOM, ITOCROnbK,1 B OOJiaCTH MeMOpaHH .n;aBJI9HHe reJIHH BHme aTMOC

~epaoro (sa c~eT neaTpooexaoro cxaTHB Bpamaromeroca noToRa rasa), 

Ha~a~Haa CROpOCTD yTe~RH reJIHH 6y.n;eT BeJIHRa. ilOCROJIDKY ITOCJie rrpo

XO~eHHH JIOITaCWH OTIO, Bpamaromeica C qacTOTOH 50 rn, B03Jie oC)paso

BaBmeroca OTBepCTHB sa ee sa~ei RpOMROH C)y.n;eT C03.D:aB8TDCB MrHOBeH

HOe paspe3eHHe, rrponecc yTe~RH renna oy.n:e~corrpoBo~aTDCB rrpoHHK

HOBeameM OKpyzaromero B03pyXa B ITOJIOCTD KOzyxa. 3TO ITpHBe.n;eT R H3Me

HeHHID ITJIOTHOCTH rasa B Hei, ~TO MO~T BH3B8TD He.n;onyCTHMHe OC9BHe 

CMemeHHB JIOITSCTei OITO H nll0 OTHOCHTenDHO aRTHBHOH 30HH. 

HccJie.n:oBaHHro TaRoi aBapHiaoi cHTYanHH 6HJIH rrocBameas.~a 

nHKJia aRcrrepHMeHTOB, npoBe.n:eaaax aa MaKeTe no !H~ B I974 ~ I975 r~. 

I. OpraHHSaQ!B, MeTo~a H neJIH npoBe~eama 
3I<C11epHM9H!Q.!! 

I.I. Mo.n:eJIHpoBaHHe aBapHiaom CHTYaUHH • 

.lt7I.R HMHTallHH pasrepMeTH3a.II.U reJIJieBOro ROJitYxa OHJIO crrpoeK~ 

THpOBaHo cneiJ,HanDHoe npacnoco6JieHHe (pHc. I), rrpe.n:cTaBnaromee co6ol 

KJianaHHOe YCTpOHCTBO C 3JI9RTpOMarHHTHHM rrpHBO.D:OM, CJIYJK.amHM ,nnB 

6HCTporo OTKPHBSHHB KJiaiTaHa. YcTpOHCTBO ~ KMHTQUHH pasrepMeTH3a1J,HH 
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(yp) ITOSBO~H~O rr~aBHO pery~pOBcTD Be~HqHHY sasopa K~arraHa OTHO• 

CHTe~HO C~~a, T.e. M8HHTD rrpOXO~HOe ceqeHHe ~~H re~HH. ITpHCIT~ 

COO~eHHe OU~O CMOHTHpOBaHO Ha cneUH~DHOH IT~HTe, ycTaHOB~eHHO~ 

Ha KO~yxe ITO BMeCTO MeM6paHH, KBK ITOKaSaHO Ha pHc.2. SaKp&THe 

K~arraHa ocymecTB~H~OCD ~HCTaHUHOHHO BpyqHyD. 

AnH KO~qeCTBeHHOH OU8HKH aBapHH HSMep&HHCD C~~YDmHe 

rrapa:ueT];I;l: 

a) OCeBUe ITO~O~eHHH ~OITaCTe~ OITO M ~0 OTHOCHTe~DHO 8MKOC~ 

THUX ~aTqHKOB; 

6) BH6paUHH KOHCTpyKTHBHNK a~eMeHTOB ITO, 

B) KOHU8HTpaUHH re~HH, 

r) ITO~HUe H CTaT~eCKHe ~aB~eHHH B ITOTOKe re~HH B pas~~~ 

HUX TOqKax ITO~OCTH KOJB:yxa, 

~) paspeJB:eHHe rasa B ITO~OCTH ITO~lliHITHHROBUX orrop. 

Bt KaqecTBe ocHOBHOro rrap~MeTpa, xapaKTepHsynmero rroc~~

CTBHH pasreplleTHSaUHH, cpHKCifPOBaJIHCD oceBue nepeuemeHHH ~orracTe~ 

OTHOCHTeJl.bHO ....,oei6pa:m:aeMOH aKTHBHO.W 3 0~ • MsuepeHHH ILpOHSBO)J.H~HCD 

;nByMH eMKoCTHUMH ;naTqHKaMH, ycTa~oB~eHHHMH Ha RoJB:yxe ITO, RaK rr~ 

K&SaHO Ha pHC•2 (T.T. r, ;11., e). 'JHrHaJJI:l OT )J.aTqHKOB SaiTHCUBa~HCD 

Ha aHa~saTop 'D :J 'D A C B xpoH:morHqecKoa noc~e;n.oBaTe~DHOCTH. 

O;nHOBpeweHHO c BK~DqeHHeM a~eKTyJMarHHTHoro K~arraHa YP Ha aHa~• 

TOp ITQnaB~CH CHrHa~, C~JB:amRa TJqKOH OTCqeTa BpeMeHH. BH6pal{MH 

KOHCTpyKTHBHNX a~eMeHTOB HSMep&mfCb Tp8MH BH0pQ)J.aTqHKaMH, ycTaHOB~ 

~eHHI:lMH Ha rrepe;llHeff orrope B8pTHK.:l~DH0 H ropHSOHTMDHO M Ha KOJKyXe 

CO CTOpOHii OITO (cu. T.T. a,6,B Hil pHC.2).IToKaSaHHH BHOpo;n.aTqHKOB 
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li1 BpeMeHI-IHe OTMeTIUi BbiBO)lHJIHC:b Ha lllJ[ei!<Pc>Bli!H OCUHJIJIOrpa<fJ. KoHUeHTpa

ll,PU! re.JIH.fl B RO]I\VXe ITO H3Mep.aJiaC:b ra~:OaHaJIH3aTOpOM. 

~.a Toro, ~T06li! ~me rroRBTI rrpoueccH, rrpoTeRaromHe B reJIH

eBoM I<Oil\yXe B MOMeHT pa3repMeTH3aiUI:V.:, rrporpaMMOH HCITli!TaHD 6HJIO 

rrpe.IJYCMOTpeHo M3Mepemie .rtaBJiemrlt ra::a B pa3JIH~HNX TO~Rax ROJIYXa 

{eM. pHC. 3). llpH STOM OC06oe BHHMaFHe y)leJI.flJIOC:b H3MepeHH.RM rreperra

.na cTaTH~eciUiX )laBJiez:m~ ra3a /J. Pe-r= P~.,. 2. - P~,~ Me2K.UY rrepH<fJe

pa!Hoi {T. 2) H UeHTpaJI:bHOH {T. I) C6JiaCTHMH KOEYXa, ITOJIHHH Harrop 

{ Prt~ , T. 3) H pa.n,HaJII>Hoe .naBJieHVJe { PR4. T. 4) ra3a Ha UHJIRH

~pa~ecRYID CTeHKy ROEYXa, a TaRES HanpaBJieHHe {yroJI CKOCa) ITOTOKa 

{ p~ T. 5). B Ra~eCTBe rrpReMHHKOB ,r,aBJieHH.fl HCITOJI:b30B8JIHC:b Tpy6RR 

ilHTO, yrJIOMepHHe Haca~R H Tpy6RH CT8TH~eCKOro )laBJieHR.fl. H3MepeHH.fl 

llpOH3BO)lHJIRC:b )lH~peHUH8JI:bHHMH MaHOMeTpaMH H SJieRTp~eCRRMH )laT~H

RaMH MPJl-16 C 38ITHC:&IO ITOR838HHH Ha IIJJieiilf}oBI:lH OCUHJIJIOrpaq). 

O~HHM H3 HaH60Jiee B~Hli!X H3Mep.aeMUX rrapaMeTpOB 6HJIO pa3pe

EeHRe B ITO,IJlll.HITHHKaX OIIOp pOTOpOB OITO R JUIO. OliO H JUIO "pacRpY')RBa

IOT" re.mdi ,ItO 60JibillRX CROpOCTei. llpz STOM 38 C~eT Il,eHTpo6eJKHli!X CHJI 

Ha rrepHq)epaa K03Yxa coa.naeTc.a i136HTOqHoe .naBJieHHe, a B o6JiaCTH, 

IIpHJieraDmei K OCH BpameHH.fl, H8ITpOTRB, C03)laeTC.fl pa3pe~HHe. EcTeCT

BeHHO rrpe)liTOJIO~T:&, qTo B MOMeHT pa3repMeTH38UHH )laBJieHHe Ha IIepK

q)epHH 6y)leT CTpeMHT:bC.fl yrraOT:b )lO aTMOCq)epHoro, B TO BpeM.fl RaK y 

oca pa3pe~aae .no~o B03pacTH aa BenaqHI~, cpaBHHMYJO c rreperra.noM 

)laBJieHH~ Me~ reJIHeM Ha rrep1q)epHH K03YX8 )lO pa3repMeTH3ail~H H 

OKPYEaiDWRM B03JJYXOM. liOCROJI:bi\Y HMIIYJI&CH )laBJieHH.fl pacrrpocTpaHHIOTCB 

rrpaKT~eCKH MrHOBeHHO, pa3pe~eHHe B ao~rrHHKaX MOEeT C~T:b ~ 

'i)eKTHBHRM HH)lHK8TOpOM HapymeHH.fl repM9T~HOCTH. Pa3peEeHHe B orropax 

OITO H B O)lHOH H3 orrop JliTO {6JIHJKHeH K ,UHCKaM) H3Mep.flJlilC:b .ItH~pe~-

8JII:,Hh111JIT4 MaHoMeTpaMM H .rtaT~mtoM MP.U-1·3. 
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I.3. MeTo~Ra npoBeAeHRH aRcnepHMeHTOB 

llepe~ Ha~a~oM saMepoB B xoayxe ycTaHaBRHBa~acL Tpe6yeMaR 

liiCXO.Illi8R I<OHII.€HTpan;HR reJIH.R ( ~ 94%) • PoTop orro paci<py~r.ma~ca 
~0 HOMHHa~HHX 060pOTOB H B Te~eHHe HeROTOporo BpeMeHm pa6oTa~ 

B CTaQHOHapHOM peEHMe, B XO~e KOTO~Oro H3MepRAHCL H 38llHCHBa~CL 

oceBae RO~e6aHHR ~onacTei pOTOpOB fJO, BH6panHH ROHCTPYRTHBHHX S~eMeH

TOB, ~B~eHHR B Roxyxe, paspexeHHe B onopax H TeXHo~or~ecRHe rra

paMeTpa. 3aTeM, O~OBpeMeHHO C llO~~el Ha 8H8JIH38TOp BpeMeHHOi 

OTMeTKH, c ny~Ta BKnxRa~cR R~anaH YP. B npouecce pasrepMeTH3anHn, 

Hap.R~ C na~eHHeM KOHII.€HTpauHH re~R, ~HKCHpOBa~OCL H3MeH€HHe BCeX 

nepe~Hc~eHHHX BHIDe napaMeTpoB. ~epes sapaHee ycTaHoB~eHHH! npoMe-
" 

E.YTOR BpeMeHH x~anaH YP saRpHBa~cR, noc~e ~ero npo~o~acL sanmcL 

HCC~e~eMHX napaMeTpOB. ITo ORO~aHHH 3aMepa npOH3BO,nH~CR H~ re~.R 

B ROEYX ~0 HOMHHa~HOH ROHUeHTPSUHH H YCTaHaB~a~aCL Tpe6yeMaH 

~ HOBoro axcnepKMeHTa BeJIH~HHa npoxo~oro ce~eHHR R~anaaa YP. 

qHC~OBHe ~HHHe, HaROll~eHHHe B 8H8RH3aTope, BHBO~JIHCL Ha UH~po

rre~aTL n o6pa6aTHBa~cL. 

I.4. Mso~R no~ocTH Kpyr~oro Rogyxa 

KaK H3BeCTHO, KOHCTPYKUMR MaKeTa llO~MXHOro OTpaEaTenR 

CYWSCTBeHHO OTJIH~aeTCR OT pa6oqero 88pH8HTa ITO. B ~aCTHOCTH, MaReT 

ITO HMeeT ROEYX B ~pMe napa~e~ennrre~, saxpaBaiD~H pe,nyxTop H 

C006WaiD~HCR C llOROCTLID Rpyr~oro R)EYxa, B KOTOpOM pasMemaiDTCR 

,ItHCRH OITO M ,IJ,IIO (eM. pnc. 2). IIO,lliUHRa 8THX ~YX IIO~OCTeH reJIHeM 
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zs rasroJII>,nepa ocymecTBJI.HeTc.a o.nHonpeMeHHo. TaRHM oc5pasoM, B 

OT~~ze OT mTaTHOH MaillHHH, MaReT ITO HMeeT reRMeBHli pesepByap 60.1lbill0-

ro Oc5'1eMa (rrop.H.m<a 6 M3). ITpH Ta.tcoH ROHCTpy:RUHJ4 MaReTa pea.JlbgyiO aBa

pHitHyiO CHTyaUMIO IIOCJie HapyweHM repMeTHtJHOCTH BOCIIpOH3BeCTH He.1lb3.H, 

T • .K. ITOCJie pa3pHBa MeM6paHH reJIHM <5y,neT ITOCTyiTaTI> B .Kpyr.JIHit ROJKYX 

qepe3 3a30p Me~ .nHCROM niTO H ROpl~COM ITp.HMoyrO.JlbHOrO ROEYXa. 

1iT06hT ITpH6J:m3HT:O YCJIOBH.H npoBe,UeHH.H HCITRTaHHM MaReTa K 

HaTypH!IM, ITOJIOCTH. ROilcy"XOB "A" H "£" OHJ:m pas.neJieHhT cneuzaJII>HblM 

YCTpOMCTBOM (eM. pHC. 2). 

2.I. 3RCITegKMeHTH ITQH C006~tiOmnxc.H ITOJIOCT.HX RQyrJioro H 

ITQ.HMOyrOJII>HOrO RO!fXOB 

B xo.ne npe.ItBapHTeJII>HlllX saMepoB, npoBe,neHHHX B peDMe 50 Ill. 

ITpH MaJihTX ITpOXO,IUib!X ceqeHH.HX RJiaiiaHcl YP, 3aMeTHb!X H3MeHeHHM B ,I(HHa

MHKe poTopa OITO He npOH30illJIO. BrrepBI:!e 3aMeTHOe yBeJllitJeHHe aMITJIHTY.D.H 

oceBmc nepeMeuteHH:ti OliO 6NJIO oTMe~eHc' B saMepe I.50.I.OIIO iK) npH 

ITPOXO,UHOM CetJeHHH 40 CM2 H BpeMeHH ::ta_nepmxz KJiaiTaHa YP B OTRpHTOM 

COCTOSJHHH IO CeR (pzc. 4). Ma.KCHMaJU,Ha.H aMITJIHTY)la OHCTPHX CMeuteHD 

:K) 
llzqJpbl H c5yRBH B HH.Ite.Kce I'pa!l>MRa 0003H8t18IOT CJie.IJYIOutee: 

"I" - aRcnepHMeHTR c "oTRPHTOH" noJ:ocT:oro Ro.myxa ITO; ( "2" - c zso-
JIHpOBaHHoii), "50"- peJKMM 50 repu; "I"- HOMep 38Mepa, OliO- HCCJie-

;ryeM:brli OO'beRT • 
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OliO .nocTmrJia O,I MM, t)TO B 5 pas npnBHCI4JIO MaRcHMaJibHYJO aMITJIHTYJJY 

I<oJieoamd! JionacTH .no cpa6aTHBaHH.R R;IanaHa. IIocJie saxpuTH.R RJianaHa 

CJilJibHHe 6HeHH.fl COXpaH.RJOTC.fl, He yBeJIJftJHBa.SC:D IIO aMIIJlHTy,ne. 

3aMep C ITpOXO,nHHM ce-qeHHeM 40 CM2 6HJI npoBe,neH BTOpJilt)HO C 

ITO~TH ITOJIHHM C06JIID,neHJ4eM aa-qaJI:DHHX ~rCJIOBI4~, RpOMe TeMrrepaTYPhi re

Jm.R, I<OTOpaJI B rrepBOM CJIY't)ae paBH.RJIHC:D 70°C, a BO BTOpOM - 55°C. 

Ha STOT pas saMeTHoro YBeJIHt)eHH.R I<O~Ie6aHHH He rrpoasolilJio (eM. rpa

<l>HI< I.50.2.0II0 Ha pHc. 4). To lite IIOHTOpHJIOC:D M IIOCJie YB8JIHt)eHH.fl 

ce~eHH.fl ,no 45 CM2• MOEHO OTMeTHT:D JIJIID:D H8SHat)HT8JI:DHOe IlpT46JlHEeHHe 

poTopa OliO I< ,llaT't)JiiRY ( CM. rpa<})JiiR I. !>0. 3. orro) • 
B )laJI:DHeiimeM Cet)eHHe 6HJIO yHeJIJ4t)8HO ,no 00 CM2• )IaJR.e npH 

Tai<oM sasope RJianaHa B ~yx saMepax, B xo~e RoTopHX I<Jiarraa OTI<pHBaJI

C.fl Ha 5 (I.50.4.0IIO) H IO (I.50.5.0JIO) cexya,n:,"paci<at)Im" poTopa He 

Ha6mo,naJIOC:D • TOJI:DRO ROr.na RJiaiiaH OTHphtJlH Ha 25 C, C !5-o:£1: ceRyH)J.bi 

C MOMeHTa OTRphiTH.fl Hat)aJIOC:D 6HCTpoe YCHJieHHe BH6paUHH RaR JIOITaCTH 

OliO (rpacpliiR I.50.6.0Il0 Ha pi4C. 4), •:aR I4 HeiiO,n:BliliKHhiX ROHCTpyRTJilB

HDIX SJieMeHTOB ITO (eM. BT46porpaMMH Ha plilc. 5). IlpH 3TOM yB8JlHGeHXIe 

BVI6paii,J4:fii ROHCTpyRTHBHhiX SJieMeHTOB llj)OHCXO)UIJIO CHHXpOHHO H nponopUHO

HaJI:DHO yBeJIM't)eHHIO aMITJIHTYJlhi ROJie6aHliH JIOITaCTH OITO. 

ITo HTOraM saMepoB, npoBe,n:eHJihiX B peiWMe 50 rn;, rrpoxo.nHoe 

ce-qeHHe KJianaHa YP 6HJio Bs6paHo paBHHM 00 cNf, a BpeM.R sa.nepuH 

RJiaiTaHa B OTKPHTOM COCTO.SHHH- IO C, GTO HaMHOrO rrpeBsmaeT BpeMJI 

cpa6aTHBaHH.fl a:sapKKHOH samHTl:l. 

B peDMax 5 m IO ru rrpH BH6paHHb1X rrapaMeTpax OTRPHTH.fl 

RJiarraHa OHCTphiX aqxpeRTHBHhiX (BJm.RIOlilliX Ha VISMeHeHHe MOUlHOCTJ4 peai<

TOpa) CMemeHHH JIOIIaCTe:fii He HaOJIIO.I(aJIOC:D, HeCMOTp.R Ha SH8t)HTeJI:DHOe 
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na~eHHe ROHUeHTpa~H reRHR. CRe,nyeT OTMeTHT~ RRllib Me~eHHOe HSMeHe

HHe IIORO~HHH pOTOpOB 0ll0 H ~0. llp~ 3TOM o6a poTopa C~Hra~C~ B 

CTOpOH~ COOTBeTCTBYIDmHX ~aT~RROB, T.e. B paSHHe CTOpOHH ~pyr OTHOCH

TeJThHO ,npyra sa C~eT YCHReHHR BS8aMFHX raSO)lHHaMH'tJeCRHX y,napOB RO

nacTeH 0ll0 H ~0 IIO Mepe BOSpacTaHH.f IIJIOTHOCTM rasa B ROJR.yXe B 

rrpouecce pasrepMeTHS8IWM. MaKCit!MaJibi<Oe IIpH6RH2KeHMe pOTOpa 0ll0 R 

.llaT'tJHRY COCT8BHJIO sa 25 CeR 0,03 MM, a 60Jiee RerRoro poTopa nilO -

0,12 MM. 

B pe~e 25 ru pasrepMeTHSal~R cymecTBeHHO MeH.aeT RapTHHY 

ROJie6aHH~ oTpaEaTeRe~. KoJie6aHHR OITC, CTaHOBRTCR cTa6HJI~HHMH no ~ac

TOTe (eM. rpa~HRH I.25.I.OIT0 H I.25.2.0ll0 Ha pac. 6) IIpH HeROTOpOM 

yBeJIH~eHHH aMIT~T~llH (~o O,I MM). He, pas6poc a~RTHBHHX RoRe6aHH~ 
"' 0ll0, OTMe~eHHHX Kpyrramm TO~RaMM, HUipOTHB, YMe~WHJICR • 

.AMITJIHTY.ll8 KOJie6aHHii nilO B 3~'0M pe~e YE.e 'tJepes I C C MOMeH

Ta Ha~aRa pasrepMeTHsa:rnni YMeH~waeTc:.a B 4 pas a, 'tJTO ,rro-BR)ll'J.MOMY, 

06'.D.8CH.ReTC.R "C)tBHrOM" .PeSOH8HCHOi ~~tCTOT~ ROJie6aHH~ nil0, xapaKTep

HOH J1,JJJI peUMa 25 In, B pesy~TaTe r(SMeHeHJ4R ITJIOTHOCTH rasa B ROJRY

xe. TaKHM o6pasoM, BHesarrHa.a pasrep~reTa3a~.a B pe!WMe 25 repn; He 

TO~RO He ITpHBO,ItHT R aBapdH0:£1 CriTYHUHH, HO H YMe~waeT )lHCITepCHID 

RORe6aHH:£i JIOII8CTeii OliO ri ~0, Herrocpe~CTBeHHO BRH.RlOlilHX Ha peaKTHB

HOCT~ peaKTOpa. 

IlpH ITpOBe~eH~Ui rrepBoro IUiKJIH 3RCITepHMeHTOB 6~JIO OTMe~eHD, 

~TO ra308H8JlH38TOp pearVIpyeT Ha H3ME!HeHHe ROHII.eHTpaUVIH reJm.R C 

6o~WHM OIT03)laHHeM (rrop.R,II.Ra 20 -t 25 c) • B TO 2Ke BpeM.R ,IJ.HqqJepeHmta~

HHe MaHOMeTpH, ROHTpOJIHPYIDWHe pa3pelreHHe B OIIOpax, YES crryCT.R I-2 

Ce.KY~ llOCJie cpa6aTUB8HH.R KJI8IT8H8 H8'tJHH8JIH IIOR83HB8T~ 60~WHe 
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rreperraJJ.H ,naBJieiDI.a. IIpm aToM MaHoMe~'PH "tJYBCTBoBaJI¥I" KaR yBeJIH"CJeame 

IIpOXO)lHOrO ce-qeHm.f.t, TaR H BpeM.f.t 3a)(epJUU! RJiaiiaHa B OTRpHTOM COCTOSI

HHH, BaBHCHMOCT:D paspeJKeHHSI B OIIOpEtX OT 3830pa R BpeMeHM OTKPHT!i1SI 

RJiarraaa B peJtiDJie 50 repn rrpe.ncTaBJIE!Ha B TadJI. I. 

2.2. oRCIIepHMeHTN C HCIIOm>30BaHMeM pa3)leJIHTen:o
HOrO YCTpOi:CTBa (Rpytm ROJ\VX ITO H30l!HPOBaH) 

Bo BTOpOM JlHRJie 9KCIIep~mea•roB, rrapaJIJieJibHO C H3MepeHHeM 

OCeBHX ROJiedaHd pOTOpOB )lO H IIOCJil~ pasrepMeTH3aii.HH, H3Mep.a.ID1C:D 

.IJ',aBJieHHSI B reJIHeBOM IIOTOKe • EoJI:DUIH:-ICTBO IIapaMeTpOB tPHRCHpOBaJIOC:D 
" .mtqxpepeHII,HaJI:DHI:ZMH MaHOMeTpaiVIH, a H.:lHdOJiee BaJIUible H3 HHX - aJieKTpH-

-qecKHMH .UST'qHI\aMH H BHBO.mtJIHC:D Ha 'UJieHtPoBHH OCIJ.H~Orpa<P. KpoMe 

Toro, Ha OCIJ,HJIJIOrpa<P 3aiiHCHB8JIOC:D !3MeHeHHe paspe3eHH.f.t B IIO~HIT

HKR8X nepe)lHe! OITOpbl OIIO. 

IIepBoaa-qaJI:oao H3MepeHH.a dHna rrpoBe)leHH B peEHMe 50 repn. 

IlpH BeJIH'qHHe IIPOXO~Horo ceqeHH.f.t 35 CM2 H BpeMeHH paCRpbiTH.f.t KJI8-

naaa 10 ceR, KOHUeHTPaoK.f.t reJIHB CHH3HJI8C:D JIHm:D Ha 1,5% H HHRaRHX 

B3MeaeaHI B rroBe.neHHH poTopa OIIO ae npomsomJio (eM. rpa<PmR 2.50.1. 

OIIO aa pmc. 7). PaspeEeame B no~nHHRax YBeJIH'qHJioc:r:, aa 180 MM 

(nepe)lH.f.TS onopa OIIO) H 120 MM (OIIOpbl OITO H nllO B IIpH.MoyrOJI:DHOM 

KOEYXe). qeTHpe IIOCJie~IDW.X 3aMepa (2.50.2.0II0 ~ 2.50.5.0IIQ) dHHH 

rrpoBe)leHH IIpH npOXO)lHOM ce-qeHHH 5C CM2 (BpeMS sa.nepaRH RJISIIaHa 

B OTRpHTOM COCTOHHHH dHJIO IIpHHHTO IIOCTOHHHHM- 10 c). IlpH TaROM 

ce-qeHHH BO BCeX 3aMepax 38tPHKCHpCBaHa "pacRaqRa" OIIO. Bo BTOpOM 
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saMepe (2.50.2.0110) BOSdYX\lleHHe dHJIO CJiadWJI, pOTOp 0110 Jlllllffi C,If.BH

HYJIC.R sa 6 ceR aa 0,04 MM. B TpeTbeM saMepe (2.50.3.0110) dHcTpHe 

ROJiedaHHR JIOITaCTH 0110 ~OCTHrJIH 0,03 ~, B ~eTBepTOM - 0,0?5, a B 

ITRTOM - 0,055 MM. XapaRTepHO, tlTO rrpkf dOJ!biiiMX HCXO]llibiX aMITJmTY,!laX 

ROJiedaHHH JIOITaCTJ.II (3aMep 2.50.4.0110) "pacRa~RH" 0110 rrpOHCXO,lU1T ro

pas~O dBCTpee H CO SHa~HTeJlbHHM yBeJikftleHHeM aMITJIHTY~, ~TO dbiJIO 

OTMe~eHO H Ha rrepBOM 8Tarre HCITHTaHHH (cpaBHHM SaMepH 1.50.1.0110 H 

1.50.2.0110 aa pac. 4). 

MSOJIBUJ.IIR reJIHeBOH ITOJIOCTH CRasaJiaCb Ha ITOBe~eHJ.IIH poTopa 

0110 H aa rrpoueccax, corrpoBo.1I\naromax pasrepMeTHSauHID. Tax, Bosdy~e

HHe poTopa aacTyrraeT rrpH MeHbWeii (50 rrpoTHB au c~) BeJIH~HHe rrpo

xo.ItHoro ce~eHa.a RJiarraaa YP H doJiee ~eM ~yxpaTHOM YMeHbWeHHH BpeMe-

"' HH sa,nepJKKH RJiaiiaHa yp B OTRpHTOM COCTORHHH. EcJm 8TH ,:n:Ba rrapaMeTpa 

(ce~eHRe pacRpHTHR H BpeM.a sa,nepjKRM r<Jiarraaa), onpe.neJIRIDIUI1e rroTepH 

reJIH.R H3 Romyxa, CtlHTaTb KpHTepMH.MH OUeHKH aBapHHHOH CHTYaUHH, 

MOEHO CRasaTb, tlTO HSO~~R KOmyXa DpHBO~T R YBeJIH~eHHID HHTeHCHB

HOCTH pa3JIH~HHX B03MYmeHHi B 4 ~ 5 pas. OTO ITO~TBep~aeTCR PI H3Me

peHHRMH paspe~HHR B rrepe~HeH onope 0110, ROTOpoe cymeCTBeHHO ITOBH

CHJIOCb ITO cpaBHeHHIO C nepBHM 8T8ITOM HCITHTaHHH H BliiiilJIO sa rrpe~eJIH 

~YBCTBHTeJlbHOCTH .1U1~peHUHaJ!bHOrO MaHOMeTpa (800 MM BO~.CT.). 

Ha pRe. 8 IIORasaHO IIOBe~eHHe JIOITaCTH 0110 B pe~e 5 ru. 

Ha rpaqniRH HaHeCeHH Jlllllib aqxpeKTHBHble IIOJI02KeHP£.R JIOII8CTH OTHOCHTeJ!bHO 

~aT~HRa. 3aMepH npo~eMOHCTpHpOBaJIH H~eHTH~HOCTb peaRUHH 0110 Ha 

B03MYmeHHe OT pasrepMeTH3auHH. B odOHX c~a.RX (2.5.I.OIT0 H 2.5.2. 

0110) 0110 dHCTpO (B npe~eJiaX 0,4 c, T.e. IIpHMepHO BO BpeMR 2-ro 

HMnyJibCa MOmHOCTH IIOCJie MOMeHTa pasrepMeTH3aiiJ.IIH) CMemaeTCR K 
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aRTRBHOH 30He. Ho Be~H~HHa STOrO CMemeHHB Ma~a H B 060HX c~qagx 

He rrpeBHillaeT 0,02 MM. B ~nDHeimeM, ITO Mepe BOspaCTaHHB IT~OTHOCTH 

rasa B RO~Xe, pOTOp OITQ Me~eHHO .nB~EeTCB R aRTHBHOH 30He (sa 25 

ceKY~ rrpa6~3HTenDHO Ha 0,25 MM). B rrpe~e~ax 35 ceR HH pasy He 

OTMeqeHO He~onyCTHMRX H~ ~a~e 6~3RHX R rrpe~e~ cpe~HHX 6BCTPHX 

OCeBHX CMemeH~ (0,05 MM). HeCMOTpB Ha TO, qTo BO BTOpOM 3aMepe 

rrepeMemeHHe OITQ BH3Ba~O cpa6aTaBaHHe aBapHHHOrO myna (STOT MOMeHT 

OTMeqeH 3Be3~0~Roi), HH~ero CTpaUIHO!O C TO~RH speHHB B,nepHOH 6eso

rraCHOCTH 3~eCb HeT, T.R. rrpOH30W~O STO ~HIDb Ha 32-oi CeKyH~e C 

MOMeHTa Haqa~a pasrepMeTH3ali~K H BHSBaHO He pe3RKMH rrepeMemeHHBMH 

~orracTH OITO, a Me)J'.JieHHblM rrpH6~iKeHR€M pOTOpa R "aRTHBHOi SOHe". 

norro~HHTenDH'blii OTpaJKaTe~ B XO~e .JJJ3YX 3aMepoB (2.5.1 .n M 
"' 2.5.2.n Ha pMc. 9) TOEe "rrpo,neMOHCTp:V..pOBa~" ITO,I(06Hae RapTMHbi ,llHHa-

MIU\M ~orraCTM. B TeqeHHe rrepBHX 5-TH eeRy~ JIIT0 C~HHY~CB B CTOPOHY 

aRTHBHOH SOHH, YB~eKaeMbli ITOTOKOM rE~B HS RO~xa, a 3aTeM, ITO 

Mepe BOSpaCTaHHB IT~OTHOCTH rasa Ha Lepa<{lepHH (sa CtleT nona~HX1B 

B03.IJYX8 B ROJKyX) , Hatla~ rro,n BOS~eHC~'BHeM raSO,llHHaMH~eCRHX y~apOB 

~HraTbCB B o6paTHYIO CTOPOHY. HeCMO~'P.ff Ha YBeJmqeHHe aMITJm.TY.IW 

6HCTpHX OCeBHX CMemeHRH ~orraCTM nil0 1 ee BeJm~HHa OCTa~aCL B Heo6-

XO,I(HMHX rrpe~e~ax ~iKe .no 50-oi! ceeyu~H, He npeBbiiilaa 0,12 MM (~o

nycR- 0,15 MM). 

B peDMe 10 repu yBe~tleHH.ff pas6poca s{pl:eRTKBHRX rro~oiKeHHR 

~orraCTH OTIQ OTHOCHTe~HO ~TtlHRa He Ha6~,naeTCB (CM. rpa~MRH 

2.IO.I.Oll0 H 2.I0.2.0ITO Ha pac. IO)" PeaRIUUI orro Ha B03MYUleHHe OT 

pasrepMeTHSanHH CTaHOBHTC.ff SaMeTHOH ~epes 1~2 ceRY~nH C MOM8HTa 

aBapHH H rrpOBB~8TCB B M8~8HHOM rrepeMemeHHH pOTOpa K aRTHBHOi! 
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soHe, He "rrocHraromeM" Ha 6eaorracHOCT& peaKTopa. EHcTp~e (oT HMuYRD

ca R KMny~cy) ~KTHBHue cMemeHHH norracTm rroc~e pasrepMeTmsanam 

He yBe~RB8~Cb H 38 BpeMH 3aMepa H3 rrpeBHCH~H 0,03 MM. 

niTO, KaK H 0ll0, ~eMOHCTpHpyeT ITOCTORHCTBO CBOero ITOBe~eHHR 

ITOC~e pasrepMeTH3aQHH Rogyxa. 0co6eHHO RBHO STO rrpORBRReTCR B peEK

Me IO rn (puc. II). B o6omx saMepax rrpKMepHo l.iepes 2 eeRY~ poTop 

.IU10 H8l.iHHa~ .u;BHraTbCR R ~Tl.iHRY ("OT 30HH"), Ha 8-oi CeR~e ,UOXO

)UI~ ;a.o onpe,ne~eHHoro rrpe,ne~a H aaTeM rrepeMema~cg o6paTHo. llpH 3TOM 

3aMeTHO Hapymeaue l.i8CTOT~ 6HCTpHX OCeBHX CMeWSHHi ~OIT8CTH nfiQ H 

YMeBbmemte HX aMITJDlTY.Il'H, MaRCHM8JlbHOe 3Hal!eHHe ROTOpOi orpaHHl!MOCb 

Be.1Dll!HHoi O,I MM. 

B peEHMe 25 rn (rpa~HR 2.25.I.OITO Ha puc. IO) OTIO cpearHpo

Ban aa pasrepMeTHSaUHID ~BOJlbHO 6acTpo (rrpa6~H3HTeRDHO qepes O,I c), 

HO aMllnHTY~ 6HCTPHX ~RTHBfiHX CMemeHHR ~OIT8CTH YMeHbWH~8Cb B 

2+3 pasa. 3TO MO~HO 06~RCHHTb C llOMOmPID rpa~HKa 2.25.I.~)QITQ Ha 

pRe. 12, Ha KOTOpOM 38~HRCHpOBaH~ BCe (H 3~KTHBHHe, H XOnOCT~e) 

nonoxeHHR nonacTH OITO, B oT~He oT rpa~uRa Toro xe saMepa aa puc. 

IO. 0Bas~eTcR, 'liTO pasrepMeTHsanu~ B pe~e 25 ru HSMeHReT l.iacTo

TY ROne6aHHH nonaCTH OITO, ROTOpag CTaHOBHTCR B TO'tiHOCTH paBHOH 

75 rn. llpH TaKoi l.iacToTe Kone6aaai Ra~oe nocne~mee rro~ozeaHe 

OITQ B MOMeHT rrpoxo~neHHR OROno )1.8Tl.iBR8 H8XO~TCR B rrpOTRB~83e 

OTHOCHTe~~HO npe~ero, llOCRORDRY l.i8CTOT8 perHCTpaUHH ~aTl.iHKOM 

rro~ozeHHH ~onacTH orro paBHa 50 ru. Ecne~CTBHe aToro, HeCMOTpg Ha 

BOspacTaHHe aMIT~TY.UH Kone6aHHi ~onacTH rroc~e pasrepMeTHSaUHH, 

aMllJmTy~a "aqxpeRTHBHbiX" rronm.KeHHH nonaCTH (COOTBeTCTBYIOilll'Ie TOl.iKH 

Ha puc. I2 B~eneau H coe,nmaeHu nyHRTmpoM) YMeHbmaeTcR, T.R. Bee 

aTH ToqKm aaxo~TCR B o~oi ~ase. 
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To ~ CaMoe, rrpa~na, B M8Bbill8H CTPIT8H~, OTHOCMTCB I\ RO~e-

6aHHRM OITO Ha ,npyrnx pe~ax (eM. rpa~~RM 2.5.I.~ITO PI 2.IO.I~ITO 

M cpaBHRTe HX C paCCMOTpeHHHMR paHee rpa~HKaM~ 2.5.I.OIT0, pac.S ~ 

2.IO.I.OITO, pnc. IO. OceBHe rrepeMeueHMR ~orraCTH orro B MOM8HT 

HMITY~bCOB MOlllHOCTM (sqxpeRTHBHHe CM€lll8miB) orpaHH'tiHBaiOTCR O.UHOCTO

pOHHRMH ra30,linHaMH'tieCRHMM B3aHMO~eECTBMRMH C ~OITaCTbiO niTO, ROTOpaa 

B MOMeHT HMrry~ca MOlllHOCTM peaRTOpE COBMemaeTCR C OITQ B paHOHe 

aRT~BHOi 30HH PI OTR~OH.BeT ero B O}JJY R TY xe CTOPOHY. 

Y~OB~eTBOpitiTe~HOi KapT~HH ~.OJie6am!ii JIOITaCTH niTO B peJIWMe 

25 rn B rrpou;ecce pa3repMeTPI3alUiH rrc~.uyqnTb He y}J.aJI.OCb ~3-3a Toro, 

'tiTO BepxaMi rrpe.ne~ Im~e6aHID1 -qacT;rcmo BHIDe~ 3a rrpe.:ue~ qyBcTBHTe~

HOCTYI eMROCTHOrO ,n.aT'tiHita. Ho ITOJIY'qE!HHH8 ,U8HHH8 IT03BO~BIOT YTBepiJ.t.If,aTb, 

'qTO RapTHHa KO~e6aHJirli H,U8HTH'qH8 ITO~ry'ti8HHdH paHee 6e3 HCIT0~30Ba-

HiilR pa3,ne~Te.1I:&Horo ycTpoitcTBa (rpn~IilKH I.25.I • .U H I.25.2 • .U Ha 

piilC. 6). 

l13MepeHH8 ,U,aB~eHMH rasa B pa3~ll'tiHblX TO'tiKaX ROJKYXa B npon:ec

ce pa3repM8Tll38II.t1!1 IIOita3a~O, KaR H C~e,IloBaJIO Oiltii,Ir,aTb, 'ti8TRYIO 

B3aHMOCBB3b BCeX MH8MH'18CRHX rrpoii.t:~CCOB, ITpOTeRaiOlllHX B ITO,I03IDKHOM 

oTpa.iKaTe~e. Ha pHc. I3 xpoao~or:aqe<:ma coBMemeHH scRk'I3hl pa3Jill'gHHX 

OCD;H~JIOrpaMM, Ha KOTOPHX 3aiTMCaHH ~a'tieCTB8HHE8 KapTMHhl H3M8H8HiilR 

cJie,rry:romax rrapaMeTpoB: 

- ,TI,aBJI8HHe B ITO,lJJllMITHJilRaX nepe,nHeH OITOpH (P ITO), 

- ITOJIOEBHHR JIOITaCTH orro OTH~CHT8.1I:&HO ~aT'tiHKa (Xorro), 

- rrepena.n CTaTH'tieCRHX ,IlaBJiemd1 MeJYJJY nepa~epYIHHOH H 

II,eHTpaJJI:,HOH TO'tiRaMM ROJKYXa APe., 

- pa~a.1IbH08 ,IlaBJieHPie ra3a Ha UU~H,npH'18CRYIO CTeHRy 

ROJKYXa p R.~. 
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VIs pi-ICyHKa BI-i)lHO, liTO ,ItaBJieH:v.e B IIO).UllRIIHRI\aX peSI\0 IIa)lae'l1 

(liTO COOTBeTCTByeT YB8JIM~eHMID paspei.~HHR) ITOliTM O)lHOBpeM8HHO C 

MOMeHTOM OTRpbiTHR 1\JiaiiaHa • 3a C~eT rrpOHHRHOB8HHR BOs,:nyxa B IW2JtYX 

~epes 06paSOBaBmeec.a OTBepCTMe rreperra.rt CTaTMli8CRHX )laBJI8HHH CM8CH 

rasoB B KOJl\Y'Xe rrocTerreHHO BospacTae~~. IIapaJIJieJJ.bHO c aTHM rrpouec

coM, B SaBHCHMOCTH OT ero HHT8HCHBHOCTH, Ha~JiiHaeTC.fi "pacRa~Ka" 

JIOIIaCTH poTopa OIIO, ~TO, B CBOID Oliepe)J.O, BJietJeT sa co6o~ YCHJI8HMe 

BH6parm:ti ROHCTPYRTHBHbiX 3JieMeHTCDB ITO. }I,aBJieHJiie rasa Ha UHJIPIH,npH

~eCRYID CTeHRY ROEyXa CHa~aJia 6NCTpO rra)laeT, SaTeM Me~eHHO yBe~

tJHBaeTc.a, ITO Mepe BOSpacTaHH.fi IIJIOTHOCTH rasa Ha rrepatl>epHiii RO?.cy'Xa. 

3. B 1:1 B o .It 1:1 

I. IlpH pasrepMeTasall.HH re.II.He:3oro KOX\Y"Xa ITO SHa~HTeJThHI:lX 

61::1CTpbiX OCeBblX CMemeHD pOTOpOB salf?:?IRCHpOBaHO He 6HJIO. 

2. B CJJY~ae YBe.II.H~eHM aMrr~ry)lbi RoJie6aHHR JionacTe~ OITO H 

niTO, 8TOT npouecc ITpOHCXO~T ITOCTeiT3HHO, rffi~HHaR, CaMOe paHHee, 

~epes CeRyH~ C MOMeHTa pasrepMeTHS9UHH, T.e. sa BpeMR )lOCTaTO~

HOe .nnfl cpa6aTUBaHH.a aBapHiHo~ samnru. ITpH aTOM pas6poc a~eRTMB

HblX noJioJX.eH'IDt JionacTH OITO na Bcex p3JR.II.[Max, RpoMe 50 rn., He yBe~

~aBaeTc.a. 

3. IIpH 6o.1I.bmax HCXO)lHHX ROJie6aHHRX JionacTeii OITO :a .IUIO 

BOS6y~neHHe pOTOpOB BCJie)lCTBHe pasrepM8TH3auHH ITpOHCXO)lHT SH8~H

TeJThHO 6HCTpee, ~eM ITpH MaJibcr. 
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4. rasoaHa~saTop, HSMepRromB~ KOHUeHTpan~ro re~HR, He 

MO~eT CRJEMTh 3BeHOM aBapHHHOH 38mHTH, T.K. pearHpyeT Ha H3MeHeHHe 

KOHUeHTpanMH re~R ~epes 20 ~ 25 CeK C MOMeHTa aBapHH. 

5. ABapHHHOe OTK~roqeHHe OITO BC~e~CTBHe pasrepMeTH38UHH 

C~e~eT rrpOH3BO~TD ITO H3MeHeHHID paspeEeHHR B ITO~HITHMKaX Ha Be~H

~HHY ITOpR,n:Ka 50 + 100 MM BO,IT,f.IHOro CT0~6a, ~HTHBaR, ~TO BpeMR 

peaKUHH pa3pexeHHR Ha aBaparo He npeBamaeT Be~HHY 0,2 ceK. 



.lliiTepaTYQa 

I. B.,ll.AHaH:OeB H ,llp. "0co6eHHOCTH ROtlCTPYRUHH H OIITHMH3aii,H.H 
MO,z:ryJI.fJTOpa peaRTKBHOCTH peaRTOpa ilEP-2", "ATOMHa.fi 8HeprH.H", 
I97I r., T. 3I, BHII. 4. 
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Puc. f. C'xeMa !fCmpoucmgo dll!l uMumoquu 

01132epHemu.30quu 2eAuellozo KOM!fXO. 

Ooo.3HatteHufl: 

l-31/eHeltm&t KopnljCa; 2-ocu; 3-np~pKUHIHj 1,.-nodwun

ltun; 5 -ynL'tJ; 6 -rpwrcamup; 7-.11/eKmpoMolHUm ,· 
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lu11m; fl-nAJ.na; 12-Kt:iJIIgx; IJ -liAolt; 14- -mpoc,· IS- fln/!O-

I:IHeHUf<'. 
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