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BBe,n;eHHe 

K cepe,n;1rne 1993 ro,n;a peaRTop HBP-2 oTpa6oTaJI ponHo rroJIOBlIHY 

rrpoeRTHOH RaMnaHlilI, rrpaRTJiqecRlI Jicqeprran 3anac peaRTlIBHOCTlI Ha Bhl

ropamrn TOIIJIHBa. 1 

19-23 lIIOJIJI 1993 r. aRTJIBHaJI 3oHa HBP-2 6hlJia ,n;orpya<eHa 74-oii 

TeIIJIOBhl.n;eJIJirom;eii c6opRoii (TBC) B o,n;Hy lI3 n;eHTpam,HhlX JiqeeR (JiqeftRa 

NQ3, plic.1). ,Ll;orpy3Ra TOIIJllIBa ocym:ecTBJIJIJiaCI, ITOCJie Bhl,ll;ep}l{RJI peaR

Topa B 3amyllleHHOM COCTOJIHlilI B TeqeHJie 1 MeCJIIJ;a. ARTlIBHOCTI, Bhlrpy

meHHoro lIMJITai-opa TBC, lI3MepeHHaJI .Ha paccTOJIHlilI 25 cM qepe3 cJioii 

cTaJllI TOJIIUlIHOii ~ 10 CM, cocTaBJIJia '90 P/q, ARTlIBHOCTb Ha rronepxHOCTlI 

cnemeii TBC - 18 MP/q, IlpH3HaROB pa,zurnaRTlIBHoro 3arpJI3HeHJIJI HaTplIJI 

He o6HapymeHo. 

TiocJie 3aBepllleHlIJI rreperpy3oqHhlX pa6oT 6hlJllI rrpone,n;eHhl lI3Mepe

HlIJI 3cpcpeRTlIBHOCTlI opraHoB GY3, ,n;JIHaMJiqecRJix xapaRTeplICTlIR peaR

Topa lI HeROTOphlx ,n;pyrlIX napaMeTpOB. KaJllI6pOBRa peaRTlIBHOCTlI CTepm

Heli CY3 ITpono,n;JIJiac1, ITO pa3roHy peaRTopa B cTaIJ;lIOHapHoM pe)Rl!Me (ITplI 

3aTOpMollieHHOM IIO,D;BlI)RHOM OTpamaTeJie). HeiiTpOHHhlli IIOTOR lI3MepJIJICJI 

ITO .n;nyM llITaTHhlM ITJCROBhlM RaHaJiaM (TIK-1 H TIK-2, pHc.l). 113MepeHlIJI 

,D;lIHaMJiqecRJix xapaRTeplICTlIR peaRTOpa ITpOBO,D;lIJllICI, no llITaTHOli MeTo

,n;JIRe BO npeMJI pa6oqJIX IJ;lIRJIOB. 

113MepeHlili ITapaMeTpon, BJIIDIIOIUlIX Ha cpopMy HeiiTpOHHOli BCIIhl

llIRlI ( cpe,n;Hee BpeMJI )RlI3HlI MrHoBeHHhlX Heii:TpOHOB, 3cpcpeRTlIBHOCTI, MO,n;y

JIJITOpa peaRTlIBHOCTlI), He ITpOBO,D;lIJIOCI,, ITOCROJIJ,Ry oqeBJI,n;HhlX lI3MeHeHlIH 

,D;JllITeJII,HOCTlI Heii:TpOHHOro lIMnym,ca 3a BpeMJI 3RCITJIJaTaIJ;HlI peaRTOpa 

06HapymeHo He 6hlJIO, a ,n;orpy3Ra cnemeii TBC caMa ITO ce6e He MOllieT 

3aMeTHO IIOBJilIJITI, Ha cpopMy BCIThlllIRlI. 

1 IlpoeKTHa.JI KaMnaHIIJI HBP-2 pace'! 8'\e~oiIBO . eaKTOp OTpa6oTaJI 

2050 MBT · cyT (Ha 01.01.94). SIAepHI,IX HCcneAOBamni 

BliBflHOTEKA 
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IIapaMeTphl aKTHBHoii 30Hhl nocJie neperpy3KH 

Henocpe~cTBeHHo nepe~ HaqanoM neperpy3oqHLIX pa6oT n nocne 
~orpy3KlI aRTllBHOli 30HLI 61,rnn nponJBe~eHI.r BLIXO~ Ha RpnTnqHOCTI, no 
3ana3~narorn;nM HeiITpoHa:M. B Ta6n.l n3MepeHHLie 3Haqemrn RpnTnqecKlix 
rronomeHniI cTepiKHeiI CY3 nocne neperpyJKlI (74 TBC) cpanHnBaIOTCJI c 
nonomeHnJIMll CTepiKHeiI ~o neperpy3Ril (73 TBC). 

Ta6mn.ta 1. KpnTHqernoe noJio)l{eHne opraHoB CY3 HBP-2 .l{0 
(73 TBC) I! nocne (74 TBC) neperpy3KI! aKTl!BHolt 30Hhl 

(KpHTl!qHQCTb Ha 3aIIa3.l{hl.BalO~HX Hel!TpOHax) 

I IlapaMeTp II 73 TBC II 74 TBC 

G (M3 /q) 40 40 - - - -
T32 (°C) 287,4 282,2 - - - -
AP (MM) 240 240 - - - -
TIP (MM) 230 230 0 418 (BK*) 159 159 

KO-I (MM) 275 250 0 0 0 455 (BK*) 
KO-2 (MM) 468 (BK*) 185 385 338 364 0 

•) BK - eepxu11ll KouueBHK. 

rpa~npoBRa aBTOMaTnqec&oro n npoMemyToqHoro perynnTopoB 
rrpono~nnac1, rro nepno~ pa3r0Ha peaRTopa. rpa~npoBRa RoMneHcnpyro
mnx opraHOB n MA3 ocymecTBnnnac1, no o6paTHoMy JMHOiReHnIO. 3Haqe
HHJI "HyneBoro" cqeTa nycROBLIX RaHanoB onpe~ennnnc1, Ha ocHoBaHnn n3-

MepeHHoiI no paJroHy peaRTOpa ~q>q>epeimnamHoiI 3q>q>eKTHBHOCTH TIP: 

dk 
dx = 0, 38 · 10-2 /3 /MM, 

r~e 3q>q>eRTllBHaJI ~OM 3arra3~Baromnx HeiITpOHOB /3 paBHa 0,002165. Pa-
6oqne 3HaqeHnJI cRopocTn "Hynenoro" cqeTa TIR-1 B noJnnnn 2 n TIR-2 B 
IIOJllUHH 3 rrpn noqTn B3Be~eHHOM ROMIIeHcaTOpe RO-2 npnHJITLI paBHLIMn: 

NJ1
) = 0, 1485c-1 (RO-1=0, RO-2=338, TIP=l30-230 MM), 

NJ2
) = 0, 9018c-1 (RO-1=0, RO-2=338, TIP=l30-230 MM). 

Ilpn onyrn;eHHOM RoMneHcaTOpe RO-2 cRopocT1> "Hynenoro" cqeTa TIR-2 
ynennqnnaeTcJI~o NJ2

) = i,Ol7c-1 (RO-2 = 0). C&opocT1> "Hynenoro" 
cqeTa TIR-1 3aBncnT rrpaRTnqecRn TomRo OT nonomeHnJI 6noRoB MA3. 
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KO-.2 BHBay, IIP BBepxy: AkKo-1 = 1,51 %, dk/dx = 2,35 ± 0, 10 · 10-2 /3/MM, 
KO-I »Hnay, IIP »Bepxy: A~o-2 = 1, 73%, dk/dx = 2,60 ± 0, 10 • 10-2 /3/MM, 
KpBBLle 3q>q>eKTIIBHOCTII J,Zl0BJieTB0pnTem.Ho 0llllCLIBalOTCJI aHaJlllTil'ICCKllMll aaBHCIIM0CTJIMH: 
A~o-1(x) = 1,51. sin2 
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Puc.3, rpa,eyHpOBO'IHa.JI KpllBaJl 3q>q>CKTIIBHOCTII IIp0MelKJT0'IH0r0 peryJlll
T0pa II0CJIC rreperpy3Kll aKTllBH0.11 30Hhl: 
1 - 3q>q>CKTllBHOCTb IIP rrpn II0JIH0CTblO BBe,neHH0M K0MIICHCaTOpe peaKTllBH0-

CTII KO-1 = 455 MM, dk/dx = 0,47- 10-2 {J/MM, 
2 - 3q>q>CKTIIBHOCTb IIP rrpn II0JIH0CTblO BhlBC.l{CHH0M K0MIICHCaTope KO-1 = 0, 
dk/dx = 0,38 • 10-2 {JjMM. 
B o6onx CJIJ'la.JIX KO-2 = 0. IlyHKTHpHa.JI JlllHHH - rpa,eyn:po:iio'IHa.JI KpHBaJI 
IIP B Ha'laJie KaMrraHHH (1980 r.) rrpn rrpoMeJKyTo'IH0M II0JI0JKCHIIH KO-1. 
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rpa,zzyn:ponoqm,rn KpHBhle opraHoB CY3 rrpn:ne.n:eHhl Ha pn:c.2-4. Ha 

pn:c.2a rrpe.n:cTaBJieHa .Zl:Ilq:>q:>epemi;n:am,HaJI 3q:>q:>eKTHBHOCTI> KOMIIeHCaTOpOB 

peaKTHBHOCTH KO-1,2. Kpn:na11 rroJiomeHnii: KoMrreHcnpyromn:x opraHon,rrpn: 

KOTophlX peaKTop Haxo.n:n:Tc11 B Kpn:Tn:qecKoM cocToJIHHH (IIP nne.n:eH Ha 159 

MM),rrpe.n:cranJieHa Ha pn:c.5. B Ta6n.2-4 rrpn:ne.n:eHhl naMepeHHhle aHaqe~HJI 

rroJIHoii: a¢q:>eKTHBHOCTH cTep}KHeii: KO n: IIP, KOTophle cpaBHHBaIOTCJI c pac

qeTHhlMH 3HaqeHHJIMH, Bhlqn:cJieHHhlMH C yqeTOM B3aHMHOH HHTepq:>epeHIJ;HH 

cTep}KHeii:. 

3aBHCIIMOCTI> 3q:>q:>eKTIIBHOCTH k; CTepmHJI i OT IIOJIO}KeHHJI OCTam

HhlX cTep}KHeii: CY3 j MO}KHO rrpe.n:crnBHTI> B nu.n:e 

k;(x;) = k?(x;){ 1 + ~ 'YijkJ(xi)} , 
. r/-t 

rrpe.n:rroJiararomeM, qTQ BJIHJIHUe CTep}KHJI j Ha 3q:>q:>eKTHBHOCTI> CTep»mJI i 
rrporropu;n:oHaJII,H0 3q:>q:>eKTHBHOCTH CTep}KHJI j C K03q:>q:>HD;HeHTOM rrporrop

D;IIOHamHOCTII 'Yii· B 3TOH q:>OpMyJie k?(x;) - 3q:>q:>eKTUBHOCTI> CTep}KHJI i, 
BBe.n:eHHoro Ha x; MM, rrpu orrymeHHhlX ocTamHhlX cTep}KHJIX CY3 (xi = 0). 
IIocKomKy o6mu°ii: 3q:>q:>eKT peaKTIIBHOCTH He aaBUCIIT OT rrop11.n:Ka BBe,neHHJI 

CTep}KHeH B aKTHBHJIO 30HY, MaTpnu;a Jij, oqeBH.!l:H0, ):{0Jl}KHa 6hlTI> CHM

MeTpnqHon: Jij = 'Yii· ,I(naroHaJil>Hhle 3JieMeHThl MaTpHD;hl paBHhl HJJIIO: 

cTepmem He HHTepq:>epnpyeT caM c co6oii:. 

I1HTepq:>epeHD;HOHHhle 3q:>Q_)eKThl HCCJie,nonaJIHCI, JIHIIII, .Zl:JIJI 6JIOKOB 

KO n: IIP (nHTepq:>epeHD;HJI 6JioKoB MA3 He rrpe.n:crnnJIJieT rrpaKTn:qecKoro 

HHTepeca II II03T0MY He n:ayqaJiac1>). IloJiara11, qTo HH):{eKChl 1 Il 2 0TH0CJITCJI 

cooTBeTcTBeHHo K KO-1 n: KO-2, a HH,neKc 3 - K cTep}KHIO IIP, M0}KHO, B 

qacTHOCTH, aarrn:caT1> q:>OpMJJIY .n:JIJI pacqeTa aq:>q:>eKTHBHOCTH 6JioKa KO-1: 

k1(x1) = ki(xi){ 1 + ,12k8(x2) + ,13kg(x3)} • 

Ha 0CHOBaHHII H3MepeHHhlX 3HaqeHHH 3q:>q:>eKTHBHOCTH 0.n:HOro 6JioKa 

CY3 rrpn: paaHhlX rroJiomeHHJIX .n:pyrn:x 6noKoB rronyqeHhl cJie,zzyromn:e aKc

nepn:MeHTafilHhle ou;eHKH K03q:>q:>HD;HeHTOB 'Yif 

,12 = ,21 = 3 ± 3 , 
'}'23 = J32 = 3 ± 3 I 

'}'13 = 'Y31 = 15 ± 6. 

8 

l 
l 

1) 

Ta6mn.la 2. IloJIHaJI aqiq>eKTHBJIOCTb KO-1 (k1) B 

3aBHCHMOCTH OT IIOJIO}l{emitt KO-2 11 ITP 

IloJio}l{eJIHe (MM) 8Kcnep11M. 

KO-2 IIP k1 (%) 3Jia'IeJIHJI 

0 0 1,446 1,44• 
0 416 1,511 1,51 

468 416 1,660 1, 65 .. 
225 200 1,550 l,60• 

•) no l(aHHI,IM H3Mepemlll 06.02.1981 r. 6ea B01(1,l B aaMel(JIHTeJIJIX, KOTO

pue oqeHL 6JIH3KH K peayJILTaTaM nocJiel(HHX H3MepeHHil: C sanoJIUeHHI,IMH 

saMel(JIHTeJIJIMH. 

••) liaMepeHHJI 31.10.80. 

Ta6mu.la 3. IloJIJiaJI aqiqieKTHBJIOCTb KO-2 (k2 ) B 

3aBHCHMOCTII OT IIOJIO}l{eJintt KO-1 II ITP 

IloJio}l{eJine (MM) 8Kcnep1IM. 

KO-1 IIP k2 (%) 3Ha'IeHIIJI 

0 0 1,709 -
0 416 1,727 1,73 

455 416 1,876 1,84· 
225 200 1,790 1, 76· 

•) Ilo l(BlllillM H3MepeHHil: aq>q>eKTHBHOCTH KO-2 B 1980 r. 

Ta6n11Qa 4. IloJIJiaJI aqiqieKTHBHOCTb ITP (k3 ) B 

3aBncnMOCTII OT rroJio}l{eHHtt K0-1 II K0-2 

1loJio}l{eJI1Ie (MM) 8Kcnep1IM. 

KO-1 KO-2 k3 (%) 3Ha'IeHIIJI 

0 0 0,215 -
0 338 0,233 0,230 

455 0 0,280 0,285 
455 468 0,299 -
455 292 0,292 0,268· 
287 468 0,279 0,253• .· 

•l lisMepeHHJI 13.11.80 r. (om116Ka HaMepeHHll: 5%). 
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B Ta6JI.2-4 TeopenrqecIIBe aHa"'!eHIIJI noJIHO:ii 3q>q>eRTllBHOCTll 6JIOROB 

1{0 n: TIP pacc"tJn:TaHJ,I npn: MaRcIIMaJll>Ho:ii on:eHRe iii: 

,12 = 6, 123 = 6, 113 = 21 • 

Tipn: 3TOM B Ra"'!eCTBe 6aaoBLIX npllHRTLI CJie,zzyromn:e aHa"tJeHIIJI 3q>q>eRTll

BHOCTe:ii CTep)I{He:ii: 

k~ = l, 446 • 10-2 - 3q>q>eRTHBHOCTI, R0-1 npn: onymeHHLix 1{0-2 n: TIP, 

kg= l, 709 • 10-2 - 3q>q>eRTHBHOCTh R0-2 npn: onymeHHLIX R0-1 n: TIP, 

k~ = 0, 215 • 10-3 - 3q>q>eRTHBHocT1, TIP npn: onymeHHLIX R0-1 n: R0-2. 

B Han:6om,rne:ii cTeneHn: HHTepcpepeHn:IIH cTep)I{He:ii CY3 npoJIBJIJI

eTCJI Me)R,Zzy 6JIORaMn: R0-1 n: TIP, ROTopLie pacnoJiomeHLI pJI,n:oM, n: MomeT 

,n:ocrnraT1, 40%. HHTep<pepeHIJ;n:e:ii Me)R,lzy R0-1 n: R0-2, a TaRme Me)R,lzy 

R0-2 n: TIP, cRopee ncero,Mo)I{Ho npeHe6pe"'!b. BLI6paHHLie nLirne MaRcn:

MaJll>HLie aHa"tJeHIIJI R03q>q>n:n:n:eHTOB ,12 ll 123 npn:BO.l(JIT, RaR npann:Jio, R 

aaBLIIIleHHLIM pac"tJeTHLIM on:eHRaM s<jJ<jJeKTHBHOCTH, oco6eHHO n CJIY"'!ae 

TIP (n nocJie,n:Hn:x ,n:nyx cTpoRax Ta6JI.4 pacxom,n:eHHe .n:ocTn:raeT 10% npn: 

123 = 6 ll CBO,l(llTCJI npaRTH"'IeCIIB R HYJIIO npn: /23 = 0). 

B 3a10uoqemre CJie,zzyeT CRaaaTI,, "'ITO C npaRTH"'!eCRO:ii TO"'IIIB apeHIIJI 

llHTepcpepeHn:n:OHHbie 3q>q>eRTLI CJie,zzyeT npn:Hn:MaTI, BO BHHMaHn:e TOJll>RO 

,n:JIJI npoMemyTO"'IHoro pery'JIJITopa, HMeJI n nn:,zzy, "'ITO 3q>q>eRTHBHOCTI, TIP 

npaRTll"'!eCRH MO)KeT MeHRTJ,CJI B npe,n:eJiax 0, 23 7 o, 28% B aann:cn:MOCTll OT 

noJiomeHn:JI 6JioRon RO (no cymecTBy R0-1). 

Ha npn:ne,n:eHHLIX ,n:aHHLIX CJie,zzyeT, "'ITO aa 10 JieT _3RCnJIYaTan:n:n: pe

aRTopa Ha MomHocTn: 3q>q>eRTHBHOCTI, opraHon CY3 npa:E\TH"'IecRH He n:a

MeHn:Jiac1,. CMeHHLI:ii nepcoHaJI peaRTopa MO)KeT nom,aonaThCJI CTapLIMll 

rpa,zzyn:pOBO"'IHLIMll RpllBLIMn:, nOJIY"'!eHHJ,IMll npn: 3HepreTH"'IeCROM nycRe pe

aRTopa. HcRJIIO"'IeHn:e cocTanJIJieT cTepmeH1, anToMaTll"'IecRoro peryJlllpona

HIIH, 3q>q>eRTllBHOCTI, ROTOporo ORa3aJiac1, no"'!Tll Ha 20% Hll)Ke aHa"'IeHIIJI, 

n:aMepeHHoro B Ha"tJaJie RaMnaHllll. 

H3 cpanHeHIUI noJIO)KeHn::ii ROMneHcn:pyromn:x opraHOB npn: BLIXo,n:e 

Ha aanaa,l(hlnaromyro RPHTH"'IHOCTh .n:o n: nocJie neperpyaRH cJie,zzyeT,"'ITO 3q>

cpeRTHBHOCTh OT .n:orpymeHHOH 74-o:ii TenJIOBLI,l(eJIJiromeii: c6opRH: 

~J{TBC-3 = 1, 32 ± 0, 04%. 

Hcnom,3yJI RpllBLie 3q>q>eRTllBHOCTe:ii opraHOB peryJlllpoBaHIIJI,C y-qe

TOM n:x llHTepcpepeHn:n:n: MO)KHO nocTpOHTI, cxeMy 6aJiaHCa peaRTllBHOCTll 
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PeaKTHBHOCTb (%) 

+2,04 

+1,85 
12/Ju f - - -- -t, 3auae peaRTIIBH0eTI! 

1,5510 - Ha BLiropaH11e 
t UJIJTOHl!JI • 

+0,307 ----.-------

0 

-0,113 

-1,56 

-3,71 

/1 + f 
t 

2,15% (MA3+BA3) 

IloJiomeHHe opraHoB CY3 (MM) 

Bee opraHLI CY3 "aaepxy" ,P=0 

Bee opraHLI CY3 "aaepxy" ,P=2 MBT 

ITP=418; KO-l;,,455; KO-2=80 
( IIMIIJJibeHM Rp!!Tl!qHoeTb) 

ITP=l59; KO-1=455; KO-2=0 
(RpllTl!qHOeTb Ha 3arr. Hel1TpoHax) 

ITP=0; KO-1=45.5; KO-2=0 
( B3Be.!leH R0MIIeHeaTop KO-1) 

ITP=0; KO-1=0; KO-2=0 
(B3Be.!leHa aaapnl1HM 3amnTa) 

Bee opraHLI CY3 "am13y" 
(PeaRrnp 3arnyrneH rrpn 
TeMIIepaType HaTpllll 282°0) 

Pttc.6 PeaRTllBHOeTb .!l0rpy}l{eHHoi! aRTl!BHOJ1 30HLI HBP-2 B 3aanenMoeTn oT rroJI0}l{eHn11 
opraH0B CY3 rrpn HyJieBoi! M0II(H0eTll n TeMrrepaType HaTpllll 282°0. BaJiaHe peaRTllBH0eTl! 
II0.!\eq11TaH e yqernM l!HTepcpepeHIJllll opraHoB CY3. MomHoeTHOi! 3<p<peRT rrpl!HJIT paBHLIM 
BeJillql!He -12/Ja = 0, 19%, peaJil!3JeMoil qepe3 5 - 7 eyT0R uoeJie BLIX0.!\a Ha M0II(H0eTb 
2 MBT (l] . 

.n:orpymeHHO:ii aRTllBHO:ii aoHLI Ha 1.01.1994 r. (pn:c.6). TieperpyaRa aRTH

BHO:ii 30HLI HBP-2 o6ecne-qn:naeT aanac peaRTHBHOCTH Ha BLiropaHn:e nJiy

TOHIIH, pa~HLI:ii 1,55%. Ha Ta6JI.5 Bll.l(HO, "'ITO 3TOro aanaca ,l(OCTaTO'IHO 

,n:JIJI 3RcnJiyaTan:n:n: peaRTopa Ha HOMHHaJII.Hoii: MomHocTn: 2 MBT .n:o ROHIJ;a 

npoeRTHO:ti: RaMnaHllll (Maii: 2003 r. ), Ror.n:a BLiropaHn:e nJiyTOHIIJI. COCTann:T 

4000 MBT · cyT. <l>moeHChl He:iiTpoHoB paccqn:TaHLI no ,n:aHHLIM o nJIOTHOCTll 

Heii:TpOHHOro noTORa, ROTOpLie npn:ne,n:eHLI n Ta6JI.6 ,l(JIJI Han:6oJiee Ba)RHLIX 

TotJeR peaRTopa. 
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Ta6mi:Qa 5. 
PecypcHLle xapaKTepHCTIIKII aKTIIBH0ll: 30H11 11BP-2 noCJie neperpy3KII 

XapaKTep11cTHKa Ha 01.01.94 K K0HllY npoeKTHoll: 

KaMIIaHIIII ( Mall: 2003 r.) 

· BLiropauHe IIJIYT0HHJI 2050 MBT·CYT 4000 MBT·CYT 
- cpe.1Uiee 2,7 % 5,2 % 
- MaKCJIMaJII,H0e 4,1 % 7,8 % 

3anac peaKTIIBH0CTII 1,55 ± 0,05 % 0±0,05 % 
<PJII03HC 6LicTpLIX H-H0B (n/cM2

) 

- B ueuTpe 30HLI 2, 05. 1022 4, 0. 1022 

- ua Kopnyce peaKTopa 

( MaKCIIMaJibHLlll:) 1, 17 · 1022 2, 28. 1022 

OfrbeMuhlll: Ro:icpcp11u11euT 

HepaBH0MepH0CTII 

:iueproBLI,LleJieHIIJI 1,53 1,50 
lfocJio 3arpyJKeHHLIX TBC 74 74 

IIpnMe'lami:e K Ta6;mne. 

BuropaHHe nnyToHHJI aa c'leT ,neneHHJI npHHJITo paBHUM 1,1 r/MBT·CyT, 'ITO cooTBeTcTByeT 
TenJioBu,neneumo 192 M3B/,neJI. 

Ko3<p<pHIIHeH~ peaKTHBHOCTH no suropaHHJo TOITJIHBa dK/dQ = -8 • 10-6 k/MBT • cyT. 

Y,neJILHult <pJII03Hc-6ucTpux HeltTpOHoB (E > 0, 1 M3B) dit> / dQ = l, 0 . 1019 B neiITpaJILHOM 
KaHaJie H 0,57 • 1019 HeltTp/cM2 · MBT' · cyT Ha xopnyce peaKTopa B Me,nnaHHOM ce'leHHH 
aKTHBHOlt 3OHU. 

Ta6JIHQa 6. IlJioTHOCTb noToRa uell:TpOH0B B peaRTope 11BP-2 

IlJioTHOCTb II0T0Ra uell:Tp0HOB ( Hell:Tp / CM2 
• C) 

O6JiaCTb B ueuTpaJibH0M Ha Kopnyce Ha JionacTn B cpe.1UieM 

:iueprnll: RauaJie B Me,LII!aHH0M 0CH0BHoro no 061,eMy 

uell:TpOH0B aKTllBHOll: 30Hhl ceqeunn A3 II0,!{11. 0TpaJKaTeJIJI aRTIIBHOll: 30HLI 

E>0 2, 6. 1014 1, 5, 1014 1, 2 • 1014 1, 76 • 1014 

E > 0,lM:iB 2, 3. 1014 1,3-1014 1, 0: 1014 1, 56. 1014 

E> 0,8M:iB 1, 0 · 1014 0, 52. 1014 0, 35. 1014 0, 69. 1014 

E < 0,465:iB - - - 8,0. 109 

TeIIJIOBLle - - - 1, 1 . 109 
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IIapaMeTpLI MOIIJ;HOCTHOH o6paTHOH CBR3H 

IlporpaMMa emero,LUILIX II3MepeHIIii: KOMIIOHeHT MOW:HOCTHOro K03<p

q>II:U:IIeHTa peaKTIIBHOCTII (MRP) II coorneTCTBYIOW:IIX nocTOJIHHLIX BpeMeHII 

MKP ,n:eii:,crnyeT c 1988 r. II JaKJIIO'I~eTcJI B II3MepeHIIII <pyHRUIIII OTKJIIIKa 

peaKTopa npII nepIIO,n:II'IeCKOM cTyneH'!aTOM B03Mym;eHIIII peaKTIIBHOCTII C 

IIOMOW:bIO aBTOMaTII'IecKoro peryJIJITOpa. 

<I>yHK:U:IIJI OTKJIIIKa (peal{UIIJI Ha e,n:IIHII'IHLIH IIMIIYJibC C 3HeprIIeii 

1 M,[(m) B npIIHJIToii TpeX-3KCIIOHeH:U:IIaJibHOii Mo,n:eJIII o6paTHoii CBJI3II pe

aKTopa MBP-2.IIMeeT BII.ZJ: 

3 

'W(t) = L ,ie-..\;t.,\; • 
1 

r,n:e 'Yi - MOW:HOCTHLie K03<pq>II:U:IIeHTLI, .,\ - IIOCTOJIHHLie BpeMeHII o6paTHOH 

CBJI3II. 

AcIIMIITOTII'ICCKOe 3Ha'IeHne MOW:HOCTHOro K03<p<pll:U:HeHTa peaKTII-

BHOCTII 
3 

dk/dp= L'Yi 

3aperncTpHpOBaHHaJI B npe,n:LI.n:ym;IIe ro.ZJ:I,I TeH,n:eH:U:IIJI K ll3MeHeHHIO 

KOMIIOHeHT MRP n ero acnMnTo1:II'IecKoro 3Ha'!eHIIJI, KOTOpM 061,JicHJIJiac1, 

paHbIIIe H3MeHeHHCM CBOHCTB peaKTopa B npo:u:ecce BLiropamm TOIIJIIIBa B 

,n:eiiCTBHTCJibHOCTH JIBJIJICTCJI cJie,n:crnneM CHJibHOH JaBHCIIMOCTH xapaKTepn

CTIIK MRP OT ypoBHJI MOW:HOCTH, T.e. OT TeMnepaTyp~ TOIIJIIIBHLIX 3Jie

MeHTOB, KOHcTpyI{THBHLIX Y3JIOB peal{Topa [2]. Ilpn H3MepeHHII MKP B 

Teqemi:e o,LUioro nepno,n:a KOJie6aHIIJI cTepiRHR AP MOW:HOCTb MeHJieTCJI Ha 

HeCKOJibKO npo:u:eHTOB,IIpll 3TOM KOJie6aHIIJI TeMnepaTypLI TB3JIOB .n:ocTnraIOT 

HeCKOJibKHX ,n:ecJITKOB rpa.n:ycoB. HaJIII'!He HeJIIIHeiiHOCTH B o6paTHOH CBJI3ll 

npHBO,n:IIT K HeCHMMeTpH'IHOH BpeMeHHoii 3aBHCHMOCTH MOIIIHOCTH OTHOCH

TCJII,HO cpe,LUiero ypoBHJI, 'ITO cyw:ecTBeHHO ycJioiRHJieT ,n:aJibHeiillly10 o6pa-

6oTKY 3KcnepnMeHTaJibHLIX ,n:aHHLIX. B nepBOM npn6JIIIiReHIIII y'IeT 3aBHCII

MOCTH o6paTHoii CBJI3H MBP-2 OT TeMnepaTypLT _ H3MeHJieT npe,n:cTaBJieHIIe 

0 IIOBe,n:eHIIH acHMIITOTH'IeCKoro 3HatieHIIJI MOW:HOCTHOro K03<p<pll:U:HeHTa co 

BpeMeHeM: ero YMCHbIIIeHne CKOpee Bcero He npoHCXO.ZJ:IIT, KaK C'IHTaJIOCI, 

paHee. 
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i 
1 
2 
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Ta6mn~a 7. IlapaMeTpLI MOill;HOCTHoll: o6paTHoll: CBJI31I 

peaRT0pa MBP-2 Ha M0ill;H0CTII 2 MBT • 

.lJ:o neperpy3RII IlocJie neperpy3RII 

'Yi, /3u/MBT 1/ .\;, ceR 'Yi, /3u/MBT 1/.\;, ceR 

-9 10.8 -8.3 13.2 
1.43 1.9 1 1.5 
-0.44 0.25 -0.45 0.2 

L~'"f;_= -8 /3.,,_/MBT L;'Yi = -7.75 /3u/MBT 

B Ta6JI. 7 npe,n:craBJiem,1 napaMeTphl MOJUHOCTHOH o6paTHOir CBJI3H 

peaKTopa MBP-2, H3MepeHHhle nocJie neperpy3KH aKTHBHOH 30Hhl H He

nocpe,n:crBeHHO rrepe,n; neperpy3KOH Ha HOMHHaJil,HOH MOIUHOCTH. Bn,n:Ho, 

"tJTO 3aMeHa HMHTaTOpa B JI"tJeliKe N~3 TellJIOBhl,D;eJIJIIOIUeli c6opKOli He npH- . 

BeJia K cy:m;ecTBeHHhlM H3MeHeHHJIM ,n:nHaMH"tJecKHx xapaKTepncTHK MKP 

(B npe,n:eJiaX onrn6KH H3MepeHHli aCHMilTOTH"tJeCKHe 3Ha"tJeHHJI MO:m;HOCTHOr_o 

K03q>q>n:a:neHTa ,n:o n nocJie neperpy3KH coBna,n;aroT). Ha pnc.7 npnBe,n:eHhl 

<l>YHK:a:HH OTKJIHKa peaKTOpa .n:o H IlOCJie rreperpy3KH aKTHBHOH 30Hhl. 

* 0.0 
~ 
' =si 
(0.. -0.2 

ru 
I 

ll-. 
l'.Q -0.4 
:s: 
.s 
~ -0.6 I:! 
~ ... 
0 

~ -0.8 
:s: 

[ 
e n 10 20 30 40 50 60 70 80 

Bpe1,rn, ceK 

Puc. 7 llMnyn1,cHaJI xapaRTep!ICTIIRa o6parnoll: CBJI31l B peaR~ope MBP-2. 
1 - ,n;o neperpy3RII aRTIIBHOll: 30HLI _B 1993 r., ypoBeHb cpe,n;He.ll: M0ill;H0CTII 2020 RBT. 

2 - Il0CJie neperpy3RII, ypoBeHb cpe,n;Hell: M0ill;H0CTII 1950 RBT. 
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