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AHHOTAWHI. 

B Mae !973 ro;na Ha pea;<Top~ ME.P-l:J 6uJIH saueHeHu 

OTpa60T3BmHe T8ITJIOBW(8JIJIDIItHe !3JieMeHTor O;zJ;HOi1 HS I<aCCeT 

Heno.n;BHJttHoa SOHH peaKTopa. 1J Hp.ouecce Iq)HTHqecitoa c6oprur 

aKTHBHOtl SOHbi I{ {j)HSH'I!eCKOrO ITJCKa peaKTopa B HUIIyJI:&CHOU! 

peJttHMe HSUepe:HH KpyTHJI:&S:ble KO.'Ie6aHHJI ;ztHCKOB OCHOBHOi1 H 

BcnouoraTeJI:&Hoa noABHJKHWC soH, a TautJKe onpe;-neJieHa. BeJIHtiHHa; 

napaMeTpa napa6oJin. KOTOpoa annpoKmU.!HpyeTCH KpHnaH peaK.o. 

THBHOCTH BCITOMOraTeJI:&HO:f.t ITO)lBiiJKHO:f.t SOH:f{ npHJ ee ,1J.BHJK6HHH 

OTHOCHT6JI:&HO HeiTO;ztBHJ!tHO:£{. 

OnHCaHa UeTO;ztHKa KOHTpi)JIJI sa 11pH6JIHJ1teHHeM K MrHOBeH ... 

HOi{ KpHTHqHOCTH nyTeM SKCTpani)JIJ{[{HH SaBHCHMOCTH KBa;zJ;paTa 

o6paTHOr0:' CtieTa nyCKOBO:R anna)aTYPbi 0'11 peKTHBHOCTH. 

Bo npeMJI nycKa HOP-X) :3 pe2KHMe 6ycTe:pa-paSMHOJKHTeJIH 

npoBepeHa JIHHe:f.tHOCT:& Ra&aJIOB. KOHTpOJIHpYDmHX H3MeHeHHe 

aMITJIHTy;zJ;u IU.myJI:&Ca MOIIUiOCTH B SaBKCHMOCTH OT ypOBHJI IIO;zt

KpHTH'I!HOCTH peaKTOpa. 



BBE.UEHTIIE 

B OTJH11tid8 OT npOBO:UidBillMXCH par.ee HPk1Tl1qecHaH c60pHa 111EP-30,Bh1-

IlOHH8HHaH B M88 I973r.,cocTOHHR B ~orpy3H8 B BRTMBHYIO 30HY peaHTO

pa pae5otJJifX cTepJICHe.M H~ooeThl N~. 3c;rpya.Ha rrpoBO,ZU1Jiao:& nyTeM aaMeHhT 

CT8H:bHbiX Id.UidT8TOpOB cc50pOH Ha pa6C 1trl18 C HOH'Pp0JI8M Sa Ilpl16JIHlltSHHEHI 

H sanaa.n;biBSIOll.\811 Hpl1111Hqaoc'"M no pe~:yJI:b'118Ta~J aHcTpanoJIHIJ;VlH HpHBhlX 

oc5paTHOrO CtieTa LiJ YMHOllt8lU1fl, HOTOpb,e CTpOMHHCll Ha OCHOB8BHH H3M8-

peBHM HSMTpOBHblX IlOTOHOB nycHOBbJMV. HBHaJia~JH • TaR HBH reOP.f8TpHH 

SHTHBHO.t:i 30Hhl M HSOTOilHbl.t:i COCTIB UJOB:b sarpyJJCaS.MblX pac50tmX CTap

xtHetl OCTIJICff npexttUlM, 3HfFI8Hl1H 8U)fT•8HTMBHOC~8M opr~HOB perynHpOBa

lU'Jfl H IlO~BHlltHblX SOH paaHTOpa BHOBI He onpe,n;eJIHJIVTC:O, !3 HCilO.T.tla30B8-

JIHC:b peayJI:bTBTbl, llOHY1tiHHhl8 BO Bp€Mfl IlYCIUJ T~BP-30 B 1969 r. Ba

rpyaRa HICCSThl l1 npOBe.n;eBH8 aRCTpanOJIHUMM Ha 39Il83,1l;hlBIIO~YIO HpMTHq-

HOCT:b BhlllOJIHH.T.tidC:b C H8,1l;BMHYThl.M sa SOHY CBHHUOBhl.M aHpaHOM C 

npOCHOMROM M3 oprCT8HJI8. B pac50T8 OllHC8H9 M8TO.n;HHI H npHB8,11;8HH 

paaynllTSThl nycHa .WBP-30 H npOBepR.H pH,n;a napaMeTpOB, HOTOphle MOrJm 

k13M8HHT:bCH no Cp8BH8HHIO C HM8BillHMH MSCTO ,11;0 OCTaHOBHH peaHTOpao 

.W3M8p8Hhl T8Rllt6 B31HMHhl8 ROH86SBHH ,1l;HCROB OCBOBHOM H BCilOMOraTeJI:b

HOM Il0,1l;Bk1JitHbiX SOH. 8TH HSMepeHMfl 6~JIZ H80c5XO~HM~ ,n;JIH HaCTpOMRH 
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~OllO~HHTe~:OHO YCTaHOB~eHHoi CHCT€MH ROHTpOnH BSaHMHOrO no~o~e

ID!H ,D;HCROB. 

I. SA.rPY3KA KlCCE'lH J 2 

I.I. Bo BpeMH sarpysRH RaCC€TH HHTeHCHBHOCT:O HeiTpOHHOrO 

HS~eHHH B sane peaKTopa ROHTpOlEpOBanac:o TpeMH HeSaBHCHMNMH 

RaHMBivm nyCROBOi annapaTypH. :KaJF.zu.ni KaHan COCTOHJI HS 6aTapeH 

(5 WT) C~eT~HKOB HeiTpOHOB, llOMemeHHRX B SaMe~Te~ HeiTpOHOB 

H YCTaHOBJieHHUX B6JIHSH BRTHBHOft 30HH peSRTopa, YCH.miTeJIH HMIIyJib

COB C RO~KUHeHTOM YCHJieHHH 103, ~CRpHMHHaTopa C ,D;HarrasOHOM 

HSMeHeHKH HanpHXeHHH 0,8- !0 B, nepec~eTHoro ycTpO:iCTBa, HSMe

pHTeJIH CROpOCTH C~eTa, CaMODMmymero npH6opa H aBapHiHoro TpHr

repa. EaTape.R: c-qeT~RKOB llOSBOJmJia llOJlHHT:O ~y:BCTmiTe~HOOT:O HSMe

pHTe~:OHOrO KaHana ~0 5 HMn/OeK HB e,D;HHH"qHNH HeiTpOHH&i llOTOK H 

Ha.D;eJKHO ROHTpOJJHpOBaT:O XO~ sarpys:m llpH Im3RHX (~O 200) pasMHo

lteHHHX axTHBHol soaa o yoTaaoMeEHHM B soay Ra- Be HCTo~rm
ROM HeftTpOHOB HHTeHCHBHOOT:OIO 1.5 X 107 H/CeK. liOCTOJIHHM BpeMeim 

HSMepHTeJIDHoro xaaana He 6oJiee 0,5 ceR. CHoTeMa s~TLI o6ecne~H

Bana BllBO,I( aBapdHRX CTep.7KHei H3 a.KTHBHO:i SOHH peSRTOpa sa BpeM.a 

MeHee 0.8 CeR C MOMeHTa BOSpaOTaEHH HHTeHCHBHOCTH HeiTpOHHOro 

Hs~eHHR BNWe ycTaHo~eaaoro nofora. ITepHo~ pasroHa peaxTopa 

KOHTpOJIHpO~C.fl llp.H60pOM A3C-2M2 C ~T"qHROM-HOHHSanHOHHOi KaMe

pol TEa KHK-56, yCTaHO~eHHOi B SaMe,II,JIHTeJie OKOJIO aRTHBHOi SOHH 

peaxTopa. Tax KaR sarpysRa xacoeT11 BHnOJIHHJiac:o B rJIY60ROi no.n:

KPHTHRe H BNXO~ Ha sanas,I(hlBaiOmyiD RpHTH"qHOCT:O He nnaHRpOBa~CH, 
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6WI ycTaHOBJieH Mal\CHMaJ!bHbli .D".JI.H .I~aaaoro npH6opa nopor cpa6aTH

BaHB.H santHThl no nep:ao;n;y pasroaa, paBHmi 20 cex. B a.BaPDHYJO sa

IIXKTY ,I(OIIOJIHHTeJI:&HO BBO,D;HJIC.H RaHa.7.t ROHTpOJJJi HHTeHCHBHOCTH r -
HSJiyqeHH.H B sane peaxTopa. 0H COC:TO.HJI H3 IIpH6opa YCHT-2, IIO,t(KJIIO

'tJeHHOro K relrepoBCKOMY r -Q'tleT'tJMRY. Ilopor Cpa6aTh1BaHH.fi aBa

pH!Hoit 3amHTN YCTaHa.BJmBaJIC.fi Ha tiO% npeBWIIeHHe ypOBHSI r -<Poaa 

B sane perutTOpa IIPH Ha.,nmiHYTOM HH SOHY CBHHIJ;OBOM SKpaHe. BWI 

TaiOKe CMOHTHpOBaH SBy-ROBOi OIIOBeU{aTeJI:& HHT€HCHBHOCTH Hei!TpOHHOrO 

IIOTORa- "meJmyH", a OROJIO SOHhi J'CTaHOBJieHa RHOIIRa p~HOrO C6po

ca aBapdaoit SaUXKTS. 

1.2. 3arpysKa xacceTu npoBO)~Jiac:& oT neHTpa soahl x nepH~e

pHH. Be~HHa IIO~pHT~HOCTH ( C ) IIO,I(C'qHTUBaJiaC:& no ~PMYJie 

r.n;e N - c-qeT no 

c 
e = N 
nyCROBOMY RaHaJIY, 

c - ROHCTaHTa, onpe;n:eJI.HHMaH HS COOTHOmeHH.H 

l1c 

(=~-~ 
3,nec:& N, H ~ - CKOpO~TH e-qe~a no IIYCROBOMY R8H8JIY npH 

lJl3YX noJioxemmx rpy6oro peryJIHTopa, Ll E. - pasHHna pea.RTHB-

HOCTH B STHX IIOJIO~eHHHX, onpe.n;emieMaSI no KpHBOf ~eKTHBHOCTH 

rpy6oro peryJI.HTopa. Ha pHc. I npnre.neHh1 Sa.BHCHMOCTH fN H 

% OT 'tJHCJia sarpYJKeHHbTX CTe.PJKHel. 3Ha"tJeHHSI RpHTH'tJ€CRHX 

MaCC, ROTOphle onpe.n;eJIJIJIHCL no SimTpaTIOJI.HniDI o6eHX RpHBBX, COBIIa-

JIJii. HOBM sarpysRa KaCCeTH J 2 IIO p U. - 239 ORasa..nac:o Ha 00 

rpaMM 6oJI:&me. 3Ta cy.MMapHaSI pasm{na BOSHHRJia BCJie,ncTBHe OTRJioae

HHH Beca cep,ne"tJHHKOB cTepaaei. Th)CJie saBepmeHH.H sarpysKH SOHH 
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6HRH oneHeHH IIO~O%eHHH opraHOB perynHpOBaHHR, ROTOpHe COOTBeTCTBy

IOT RpMTH"qHOCTH ITO sanas.n;htBaiOIItt1M EeitTpOHaM IIpM ycTaHOBJieHHOM ORO

JIO SOHH SaMe~TeJie HnR CBHHnOBO~: SRpaHe C npOCJIOiROft HS oprCTeR

Jia. 3TH ~HUe MaJIO OT~aDTCR 0, IIO~eHHHX BO BpeMR RpHTC60pRH 

B 1969 r. OrrepaTHBHufi sanae peax,KBHOCTH paBeH I.?%. Oa .n;ocTaTo

'tJeH )1.J1J! rrepeBo.n;a peaxTopa oT sarre.s.n;HBaiOmeA .n;o HMIIYJI:&CHoA RPHTH'ti

HOCTH H ROMIIeHCanMH OTpHI.'(aTeJI:&HOIO MOIIUiOCTHOrO sq}qJeKTa peaxTHB

HOCTR, a T8IOKe ,lJ)IJ! KOMIIeHCaiJ,IDI peaxTHBHOCTH IIpH HSMeHeHml BH,n;a 

SaMe,D;JIHTe~ H MHmeHH. B TO ~e BpeMR o6ecne'tJHBaeTCH Heo6XO.n;HMHH 

ypoooH:& no,D;RpHTH"qHOCTH ,11)1Ji 6esorracaoro BBIIOJIHeHMn peMOHTHHX pa6oT 

B SaJie peaxTopa IIpH H~HYTOM HS. SOHy CBHHnOBOM SKpaHe C rrpoCJIO:i

RO:i HS oprcTeKJia. flpH STOM MaRCHMaJI:&HaH IIO.IlRPHTH'tJHOCT:& COCTaBJIJI

eT 9.65%, a )1.J1J! RaTeropHI pa6oT, Tpe6YJOmBX COBMemeHHH OCHOBHOit H 

BCIIOMOraTeJI:&HOi IIO.n;BIDKHbiX SOH C HeiiOJI,BIDKHOit, - 2. ffi%. 

2. DYCK B l1MIIY .1IDCHOM PEmiME 

2.1. Bo BpeMH C60pRH peaRTOpa onpe,n;eJIHIOTCH IIOJIOXeHHH pery

JIHpyiOJilKX CTepJKHeft, COOTBeTCTBy:IOUlHe RpHTM'tJHOCTH ITO sanas,mmamtnHM 

HeftTpOHaM. EcJIH COCTO.f:llme SOHbi He MeHneTCJI,B HMnyJibCHOM peJKHMe 

MOJKHO paCC'tJHTaT:& MOMeHT ,D;OCT~eHHH MrHOBeHHOit H HMnyJI:&CHOi RpH

TH'tJHOCTH ITO HSBeCTHOi ,D;OHe sanas~HBaiOmHX HeiTpOHOB (0,29 ± 0,03)% 

H BeJIH'tJHHe HMDYJI:&CHOi Ha.nRPHTH'tJHOCTH, KOTopan .n;JIR HEP-30 B saBH

CHMOCTH OT 'tJaCTOTH HMnyJI:&COB H CROpOCTH OCHOBHOi IIO.n;B~HOH SOHH 

cocTaBJineT (0,04 - O,II)%. O.n;aaxo, npH ·DyCRax peaxTopa neJiecoo6-

paaao aenocpe.n;cTBeaaoe orrpe.n;e;reHHe noJio~eHHi opraaoB peryJIHpoBa

Im.H, COOTBeTCTBYJOHlBX MrHOBeHHOit HJDii HMIIYJI:&CHOH RPHTH"qHOCTH. Ilpe,n-
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UO~THTeR~Hee onpe~eR.HT~ MrHOBeHHjiD RpHT~HOCT~, TaR RaR TO~-

HOCT~ ee onpe~eneHH.H MO~HO CHH3H1~ ~0 ,_ 0 1 02%, B TO BpeMSI 

Rax npeBNDiemre aa STY Be~HHY YJ>OBHJI mmyJI])cHol xpHT~HOCTH npx

Be~eT R pa3roHy' peaxTopa C nepHo,I;OM rv 5 CeR, ROTOpl:aH He MO~eT 

ROHTpoJIHpoBaT~C.H H BH30BeT cpa6a~l'l":ffiaHHe 3antfiTH. B no,ItRpHT~eCROM 

peaxTope aMIIJIHTy,na ( \N max ) , ncJiyJ.UHpHHa ( 8 ) ii aaeprM 

mvmyJ:[bca ( E ) onpe.n;emnoTc.a BHpa.».eHERMH /I/: 
s 

Wmax = )} / El (I) 

2 )£/~ 
o(~ 7f 

f 
e 

E 

r.ne s - HHTeHCHBHOCT~ HCTO~ERRa HefiTpOHOB BO BpeMR pa3BHTHR 

HMDYJI])Ca, KOTOpa.H B llO.I(RpHT~eCRCM peaRTOpe onpe.n;enaeTCH ycTa

HOBReHHNM B 30Hy' BHemHHM HCTO~HHBOM HefiTpOHOB; 

c(1 - napaMeTp napa60RH peaRT~HOCTH OCHOBHOI no~OH 30HH, 

).) - ~HCRO HeiTpOHOB Ha O,n;PIH SRT ,neneHH.a, 

1f - CROpOCT~ OCHOBHOH no~~HOH 30HH, 

I £ I- HMIIy'JI])CHM no.nxpxT~HOCT~ peaxTopa, cooTBeTCTBYJ01Il8Jl 

a:MIIRHTY.n;HOMY 3Ha~emno HMIIY'JI])Ca. 

llapaMeTphl peaxTopa HEP-30 n.r;HBe,neHa B Ta6mm:e I. Tax RaR 

B no,D;RpHT~eCROM peaRTOpe H3MepeEHe a:MIIRHTY.I(N HMfiYJ:[bCa (I) 3aTpy.n;

HeHO, llORO~eHHe MrHOBeHHOi RpHT~HOCTH MOXHO onpe,neRHTD SRCTpa-
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IT0.1.tfJIUie:l 3a:BHCJ4MOCTH RBa,I(paTa 06paTHOrO Cl!eTa (2) nyCROBO:i an

napaTypi:a OT peaRTiiBHOCTH. lipH STCIM fiYCROBasi annapaTypa perHCT

pHpyeT He~TpOHH~ ITOTOR BO BpeMR ~OpMHpOBaHHH HMUY~Ca MOmHOCTH. 

lliHpHHa BOpOT BH6HpaeTCH C yl!8TOM ~T8nDHOCTH HMnynDCa B no~pH

TlfCJ8CROM peaxTope H ero ecTecTBeF:Horo C.ItBHra np:ra noBWJlemm peax

THBHOCTH ]1,0 HMIIy'JD)CHO~ RpHTH'f!HOC'l'H. 1Ip1i1Mep onpe.n;eJieHHH MI'HOBeH

HOi KpHTH"qHOCTH no STOi MeTO].I,HRe npHBe]J,eH Ha pHC. 2. B ITOCJie~D

IUHX nycRax npH6JIHJKeime peaRTHBHOC:TH R MrHOBeHHO~ ItpHTHlJHOCTH 

MOEHO OU8HKBaTb no OTHOCHTeJibHO~· y.MHOXeHHID. 3a STY BeJIHqHHy npH

BJITO OTHOilleHHe ClJeTa nyCROBOrO Rc.HaJia npH HeKOTOpOM ITOJIOJKe.mm 

rpy6oro peryJIJITopa x HallaJI.l)HOMY c:-qeTY, ROTopiDi onpe.n;eJIHeTca: npH 

ITO].I,HJlTbiX B 30Hy aBapHiHHX CTePJKH.f.:X H BHBe]J,eHHh1X H3 30HH rpy60M 

H pyqHOM peryJIJITOpax. 

B Ta6JIHUe 2 npHBe.neHH pesymTaTbl nycKOB HEP-30 npH paaJIHq

HUX COCTOHHH.ffX 30Hbl, qacTOTax CJIE]J,OBaHJIIH HMIIyJD)COB H CKOpOCT.ffX 

OCHOBHOi ITO.D;BHEHO~ 30Hll. BeJIHqHHc. OTHOCHTeJIDHOrO y.MHOJKeHRH sa

BHCHT OT HaCTpOibm fiYCKOBO:fri anna_r~aTypy, ROTOpM B HaiiieM c.rryqae 

6biJia BHnoJIHeHa cJie~mHM o6pasoM: IIK-I - peEKM aenpepHBHoro 

ClJeTa, ~CRpHMHHauHH 4.5 B, fffi~2 - cqeT B TeqeHHe !400 MRCeR 

npH R~OM COBMemeHHH OCHOBHO:fri ITC].I.B~HOI 30HU C HenO~HOi, 

.IniCRPBMRHauHR I. 8 B, IIK-3 - To Jl'.e, qTo H IIK-2, ao ,I(HCRpliiMHHB.IUIH 

2.3 B. B6JIH3H HMllYJD)CHol xpHTHlJHC·CTH peaxTHBHOCTb yBe.JmqHBaeTCR 
-5 

PflJHNM peryJIJITOpOM CTyneB.SIMH IIO (I + 2) X !0 , npH STOM nepHO.D; 

pasroaa ae npeBHmaeT 50 ceR H peaxTop Jier.Ko ROHTpoJIHpyeTca. 

2.2. Ha pHC. 3 IIORa3aHbl BCIThiDKH H3~eHHa, saperHCTpHpOBaH

Hble r -llyBCTBHTeJIDHHM .n;eTeRTCpOM (KpHCTaJIJI Na J ) * 

- 8-



B MOM8BT p83BHTHH HMnyn»COB MO~BOOTH peaKTOpa npB llOO~epe;ztBOi 

pa60T8 OCBOBBNX llO;ztBHaH~X SOB ~ I H ~ l. 0!HOW8BB8 8MllXBTYA 

HMnyn»COB OH8S8nOC» paBH~M I.55, a COOTB6TCTBY~~as paSHOCT» 

peaKTHBHOCT8M SOH 6•IO:...s. 110CJI6;ztHHH B6JIBqHsa 6~Jia paco~T8B8 
no B3B8CTHOMY COOTHOW8HHm 

-o, 2s /It t,S -qscv -f -t J 
' - I ~ Co e xp (--:r .~0 ~f L u / Wmax .,J 

Ha;ztKpB!BqaocT» ( C0 ) peaKTopa B uouesT coBMe~eams ooHOBHO.i no;zt

BB:acaoA SOB~ N! I C H8llO;ztBBZHOit npBHfi:t'8 paBBOM' 0.044 %• PaaBOOT» 

peaKTBBBOCT8it 068BX OCHOBBNX llO;ztBi~H~X SOB 01838Jl8C» B ;ztB8 pasa 

~me,~eu 6J»na paaee,qTo,no-BB;ztliiMO.t.ry,•6~scaseTo.H HSHOTOPI»M mawe

aeaue.u reo.ueTpBH OCHOBHOI llO;ztBHaHCtl BOB~ It! 2.. 

2.3. AMnJIHTY;ztH06 pacnpa;zt8JI8Bl!6 HMllYJI»COB .UO~HOCTB nplii pa-

60!8 HEP-30 c ocBOBHOI no;ztBBXCHOi ::1oaoM te I npHBe;ztaao aa pmc.4. 

Cmraa~ ;ztns aaanuaa camuanmcb c KEHaJia aBapmlaol aa~TI» peaHTO

pa. Paa6poc 8MllJIHTYA H8 YB8JiliJ~BJICf: no Cp8BH8BI10 0 HM6BWiUI M80TO 

pas ea. 

2.4. ~OpAlS HpHBOit pa8HTIBBOO~'B BOllOMOr8T6JI»HOH llO;ztBBJIHOl 

80HI» B6JIB8B M8KOHMYM8 6~JI8 B8M8p8E8 BO Bp8.MH pa60T~ p88HTOpa 

sa qaoTOTe IOO r~ 11 ope;ztael uo~aoc TB "" 500 BT. PeaKTHBHOCT» 

onpe;zt8JIHJI8C~ OTHOOBT8JI»BO XBB8IHOI qaOTH 0!8p&Bfi pyqaoro peryJIH

pOB8HBB. HHSKBI ypoBas~ uo~aooTB MCKJIJOqaJI BJIBHBBa Taunapa!ypaoro 

3~~8KT8 P88KTBBHOC!B B8 TOqHOOTb 28M&p8BHH. ~OK BP8~8JIOS HBSKO

CKOpOCTB~M ( O,OI 06/.MBB ) B838BBCHAINM npHBO;ztOM,a ero llOJIOE8HH8 

peruoTpupoBaJIOOb oenbCHHH~M yxaaa~eJiaM. ITepe;zt aaqaJIOM HaMepesHI 

6HJIB BI»6paas ~TH B 38~6llJI8HBHX. B BHT8pB8JI8 ~ !2° RPHBSH peaK-
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THBHOeTH (pHe. 5) XOpOlliO OnHeUBaETeH ypaBHeHHeM napa60~H 

t2. 
E = - d.2<f' 

r.n;e c - peaxTHBHOeTI:.. ex 2 •: + ? .35 X ro-6 I /rpa.zf, 

)0 - ~o~ noBopoTa ~eRa B rpa~eax. 

2.5. BpameHHe ~eROB oeHOBHC~ H BellOMOraTe~HOft nO~KmHHX 

soH peaxTopa HEP-30 npoHsBo~Tea o.IJ;HKM .IJ;BHraTe~eM ~epes pasBeT

~eHHYID RHHeMaT~eeK,YID Uen:t.. B eEeTeMe HeHs6e~HU HepaBHOMepHOeTH 

BpameHHH, ROTOpHe BH3HBaDT B3aHMEHe KpyTH~HHe RO~e6aHHR ,IJ;HeROB, 

HsMepeaaoe paenpe.n;e~eHHe aMITXHTy~ B3aHMHHX RO~e6aHH~ .IJ;HeRoB noRa

saao aa pHe. 6. ITo~oJKeHHR ,ltliieROB peneTpHpoBa..Jme:t. ene:rnt8.JI])HhJMH 

H~QHOHH@MH .IJ;aT~HKaMH. Kone6aHEH eKMMeTpK~HH OTHOeHTe~HO Ha

H6onee nepoHTHoro no~o~eHHH, a MaxeKM~Hoe paexo~eHHe ae npe

BHWaeT 240 MReeK, HXH Av 0.4°. Ha OCHOBaHHH 8THX H3MepeHHI H 

RPHBoa aqxpeKTHBHoeTH BenoMoraTe~aol soHH ypoBeHI:. nopora epa6a

TID3a.HIDI 3aiitHTH no paeeHHXpoHH38.IUUI .IJ;HeKOB 6HJI Ba6paH paBHHM 700 

MKeeR. BemrqHHa yr~a, ROTOpaH eoOTBeTCTByeT BH6paHHOMY nopory 

B 3aBHeHMOeTH OT BKRD~eHHOi nepe~a~H TeXHO~O~eCROI MawHHH npH

Be.IJ;eHa B Ta6~e 2. MaxeHM8.JI])HNH yro~ 2.52° COOTBeTCTByeT HSMe

HeHHro peaKTHBHOeTH Ha 5 X !0-5 H asMeHeHHro SHeprHH HMDy~ea MOm

HOeTH Ha /".. 00%. 

2.6. B pe.7KKMe HMny~eaoro 6ycTepa ynemrqeHHe pasMHo~eHHH 

aKTHBHOI 30HH peaRTOpa COllpOBO~eTCR poCTOM 8HeprHH BenumRH 

sa e~eT yneJIH~eHHa ee .D',JIHTe~HOCTJI H noBHilleHHR aMllJmTy.n;u. O.IJ;Haxo, 

npH pasMHoJKeHHHx Bame IOO poeT aMITJIHTY.IJ;H saMe~eTeR H BospaeTa

HHe 8HeprHM onpe.n;enHeTCH B OeHOBHJM paemHpeHHeM BCnHmRH / 2/. 

B 8TOM HHTepBaJie pa3MHO}KeHHI ROHT.PO~ SHeprHH HMIIY~Ca no pOCTy 

- IO 

• 



BMnRHTy~ CTaHOBHTCR He3~RTHBH~~. Bo BpeMR IIOC~e~ero peMOH

Ta lffiP-30 OCHOBH:se KaHMH B.BapHiHOi 3amHT11 peaRTOpa OHJllii MO,nep

HH3HpOBaHa, H, B tJaCTHOCTH, ycTaHo::meHH HOBbie ;n;aTllmtH- HOIDI3aini

OHHHe RaMep:s KHK-56 BMeCTO RaMep, perHCTPHPYIDmKX OUCTpue Hei

TpOHR IIO ~aM OT~liH. llpH MaHOi ~~Te~bHOCTH HeiTpoHHOi BCIIHm

Kr! aMII.1IHTy.n;a HMIIyJ.I:DCa C HOHH3a.IU!OHHOH KaMepa, IIOMemeHHOi B C06-

CTBeHHim 3aMe,ll)IHTeJII,, .D:OJDKHa OhiTb rrporropizyiOHaJibHa 3HeprHH BCIIWII

RH MOinHOCTK. JLrur rrpoBepRH JIHHeiHOOTH KaHMa a:sapdHOi 3atnHTH 

rrpH pa6oTe HEP-30 B peJIU'IMe BMIIyJfboHoro oycTepa onpe.z:te~eHa saBH

CHMOCTl> aMIIJm'fY,ltbt BCIIbiiiiRH OT pa3MHO:HteHHR. B H3MepeHHOM ,n;aarra30He 

pa3MHO:HteHEi OT 50 ;n;o 300 RHHeiHsi pOCT aMIIXHTY.D:S IIO,IJ;TBep.I(K~CR 

(pHC. 7). 
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PeaxTHBHOCTb (I) ~ Be~HHa o6paTaoro c~eTa (2) 
B 38BHCHMOCTH OT qHc~a CTep~eA B 30He. 

N - c~eT nycRoaoro RaHMa sa 5 MHH., 

~I'A/- peaKTHBHOCTb B nponeHTax, 

IZ - ~Hc~o cTep~He~ B soae. 
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3a.BHCHMOCT:& RBa.;n;paTa 0(5paTHOrO C'tJeTa IIyCROBOrO 

RaHa.Jia. HEP-30 oT peaxTl!BHOCTH. tiacToTa nmy.7!&COB 

MOIIlHOCTH IOO rn, BpeM.A: O,I(Horo PI3Mepemur I MHH.' 

SKCTpanoJmpoBaHHoe sHa,JeHKe MrHOBeHHol KPHTKtJHOCTH 

COOTBeTCTByeT qlaKTH'tJeCJ\OJq (134 MM rP). ITo OCH 

a6CUPICC - BeJm'tJHHa BBO~~ B 30HY CTepXU!SI r}:y6oro 

peryJIRTopa. 

( ~ 
I \ 

I 
/ ~ 

50 100 

BcrnmiRB HS.n:y-qeHK.F.£ B MOUeHT pasBHTH.R: HMIIyJlT:,COB MOllt

HOCTH peaxTopa npH noo,lepe,I(Hol pa6oTe OCHOBHHX no.n

BIDKHHX 30H ( OII3) HEP-30. 
N - c"tJeT B RaHane aHanHsaTopa, 

t - HOMep RaHBJia, IImpHHa RaHaJia 4 MRCeR, 

I - cooTBeTCTByeT OII3 Ji I, 2 - cooTBeTCTByeT OII3 .I 2, 
,neTeRTOp - RpHCTaJIJI /v'a_ J , cpe,I(HSI.ff MOIIlHOCT:& peaRTO

pa 400 BT, "tJacToTa HNITQrJI:&coB IOO ru, CRopocT:& .nHCRa 

0II3 3000 06/MRH, BpeMJI HSMepeHHJI I5 MHH. 
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530 550 570 590 ,,0 &3o 'so &lo A 

.AMIIJmzy.ruroe pacrrpe.n;eJie:me I!IMIIyJII>COB MOIItHOCTH HEP-30 
IIpH pa6oTe O.n;HOI OCHOB>IOA IIO,IJ,BHJKHO:I 30Hll (0II3) 

N - c-qe T B KaHa.ne , /1 - HOMep xa.Ha.na, 

cpe,ItH.f.Lfi MOIIIHOCT:& pea.KTOpa I KBT, -qacTOTa HMIIyJI:&COB 

5 !'It, CKOpOCT:& .n;HCKa 0]3 3000 06/MHH. 
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Kpna.R aqxpexTHBHOCTH B<::noMoraTeJI.DHoi no,ICBH.'IKHoi 
30HH HEP-30 

C - peaxTHBHOCTb, 
~ - yro~ noBopoTa .~cxa B rp~cax, 

'{J: Q - BCITOMOraTeJibHafi 30Ha COBMemeHa C HeiTO,D;BIDK
HOi. tfyHKTHp - napa60JB. C napaMeTpOM o{/d = 7.35 X 
x I0-6 I/rpa.n;2• 
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P:lo.6. PacnpeJteaeaae apyTBJI:&ssx aoxeCSasil;ztBcKa ocsoBsol 
BO).tBI&BOI 30BY OTBOCB!en:&BO 1liCK8 BCBOMOr8!8Jl:DBOI 
BOJI;BII:BOI 80BY. 

N - cqe! B Baaaae, 
t - B0118P B8B8JI8 IDBpBH8 B8B8JI8 !6 MBC8Bt 

CBOpOCT:D ).tBCB8 0ll3 - ~000 OCS/MBH, CIOpOCf:D ).tBCB8 
Bll3 - 300 odjuas. 
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PBc. 7 3aBBCBMOCT~81l.ILDTY;ztY BMnyJiiC8 B8B8JI8 aBap:alsol 
88~!Y ( r1 ,BOJI:D!Y) 0! yYH0&8BBB ( Y ) p88B!Op8. 



Ta6JIH!l8 I 

• llapaue!pY peasTopa WiP-30 :EA.aau. Ssaqesae• n/n 

I. PeaBTBBsocT» orra % 5,5 
2. -"- BITS -··- 1,3 
3. -"- AC-I 

_ .. _ 
0,96 

4. 
_ .. _ 

Ac-2 
_ .. _ 

I,2 
5. -"- rP -"- '2,3 
6. 

_ .. _ pp -"- 0,!56 
7. 

_ .. _ 
AP 

_ .. _ 
0,034 

a. -"- CBBB!lOBOrO 8Kp8B8 1) npo""' 
CJIOIBOI H3 oprCTeB;Ila -"- 1,95 

9. -"- aaue~JIBTens 40 uu H20 + 
+ IO liM B4C .. _ .. _ 

1,83 
10. J4MnyJI:&CB8ft BPB!BqsocT:& npB qacroTe 100 rll -"- 0,044 
II. -"'-' -"- -"- _,,_ 4 rll -"- 0,08 
12. 0( orra CM-2 6•10-4 

13. ~oJIS aanaa~wBam~x seiTposoB % 0,2~ 0,03 
14. Bpeus awasa sel!poaoB cas (1,~1 3)•IO..,a 
15. llo-.aOC!IOI ~~-8B! pe&B!BBBOC!I 

pe&B!Opa ICB!-l O,OIS•I0-2 

16. llo~orpeB BO~Y B aaue~xBTeJie °C•BB!-I o,a 

a) HauepeBBft BYDOJIB8BY BO Bp8Mft nyCB8 KSP-30 B !969 rOAJ• 
ToqaocT:& •auepeuas ~ IO %. 
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rrapena~a CK8B~CTb 

o6/MHH 

I : I 

I : 0.8 

I :, 0.5 

3)00 

3)00 

:l)OO 

C::\O:QOCTb 
BIIS 

:>6/MHII 

600 

lf80 

:l)O 

Ta6JIHua 3 

YroJI ~BHra BITS,aKBHBa~ 
JieHTHNH 700 -·MKCeK 

rp~yca 

2.52 

2.02 

I.26 
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