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JlorHK8 KOHTpOnH H 38WHTbl HMnynbCHoro 6biCTpOrO peaKTOpa 
(11EP-30) BO BpeMH ero nycKa 

BhmonHeH pacqey napaMeTpoB HMnynhcHoro 6biCTporo peaKTopa (HEP-30) 
npH pa3nHqHbiX 4>HKCHpoBaHHbiX 3HaqeHHHX nHKOBOii peaKTHBHOCTH. Pa3pa6oTa
Hbi MeTOAHKa KOHTpOnH fiHKOBOH peaKTHBHOCTH H H3MepHTenbH8H annapaTypa, 
HCnOnb3yeMaH BO BpeMH nycKa 11EP-30, 

Pa6oTa BhmonHeHa B lla6opaTopHH HeiiTpoaaoii lj>H3HKH 0115111, 

llpenpBHT 061oeABHeHHOro BBCTBTYT& A,llepBWX BCCJJe,llOB&BBI. ~y6Ha 1978 

© 1978 Olhe()UHeNHWtl UHCBUIIYB .-()epHWX UCCAeOOeGHUiiJlytfHG 

B HMnynbCHOM 6hiCTpoM peaKTope nepHO.!:Uf'leCKoro aefi

CTBHSI (11 EP-30) nOBhi!lleHHe HHTeHCHBHOCTH uenHofi peaK

UHH aeneHHSI anSI ~OpMHpOB8HHSI HMnynbC8 MO!llHOCTH npo

HCXOaHT 38 C'leT Kp8TKOBpeMeHHOI'O nepeaoaa peaKTOpa 

B KB~aOM UHKne ero pa60Thl B COCTOSIHHe paBHOBeCHOH 

HaaKpHTH'IHOCTH no MI'HOBeHHhiM HetiTpOH8M npH COBMeiUe

HHH aayX noaKpHTHqeCKHX M8CC, H3 KOTOphlX oaaa Henoa

BH~Ha, a BTopaSI - ocaoaaaSI noaBH~HaSI 30Ha ( OIT3) ,cMoH

THpoaaaaaSI aa nepH~epHH aHcKa, - nepeMe!llaeTCSI c aeKo

Topofi ITOCTOSIHHOH yrnoBOH CKOpOCTbiD. 

KoacrpyKUHSI !1EP-30 H napaMeTphi MoaynSIUHH peaKTHB

HOCTH, o6ecne'IHB8IDIUHe ~OpMHpOB8HHe HMnynbCOB MOIUHOC

TH H pa3nH'iHhie '18CTOThl HX noaTopeHHSI, npHBeaeHhl B pa-

6oTe/l/. TaK KBK ypoaeHb paaaoaecaofi peaKTHBHOCTH 

Bhlllle KpHTH'IHOCTH no MI'HOBeHHhiM HefiTpOH8M 1 TO nepea 

OTKnJO'IeHHeM MoaynSIUHH Heo6xoaHMO CHH~8Tb K03~~HUH

eHT pa3MHo~eHHSI peaKTopa ao 6e3onacaoro ypoBHSI. Co

OTBeTCTBeHHO anSI nocneayromero nepeaoaa peaKTopa a 

p8BHOBeCHhiH pe~HM nocne BKnro'leHHSI MoaynSIUHH peaKTHB

HOCTH K03~~HUHeHT pa3MHO~eHHSI aon~eH 6h!Tb BOCCT8HOB

neH. 3aaaqa nyCK8 COCTOHT B pa3pa60TKe MeTOaHKH H an

napaTyphl KOHTponSI peaKTHBHOCTH npH nepeaoae peaKTOpa 

H3 COCTOSIHHSI rny60KOH noaKpHTH'IHOCTH B p8BHOBeCHhiH 

pe~HM pa6oThi. B c~epy nycKoaoit Gaaa'IH axoaHT TaK~e 

381llHT8 - COCTaBneHHe ycnOBHH ann o6pa30B8HHSI CHI'Hana, 

aoGaeficTayromero aa CHCTeMy npeaynpeaHTenbHoro onoae

meHHSI HnH CHCTeMy c6poca CTep~HeH 8B8pHHHOH 381UHThl 

B cnyqae HeO~HaaHHOI'O nOBhlllleHHSI MOIUHOCTH. 

,Ung Bhl60pa KOHTpOnHpyeMhiX rrapaMeTpOB o6p8THMCSI 

K ypaBHeHHID 1 OnHChiB8IDIUeMy KHHeTHKy HMITynbCHOI'O pe-
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W (t ) - MrHOB8HHOe 3H8'18HHe MOIUHOCTH, 

f ( t) - 38BHCHMOCTb peaKTHBHOCTH OT BpeMeHH, 

8 - HHT8HCHBHOCTb HCTO'IHHK8 HeHTpOHOB, 

r - BpeM.H )KM3HH MrHOBeHHbiX HeilTpOHOB. 

Pe3yDbT8Thl qucneHHhlX pacqeToB ypaeHeHH.H (1) nn.H 

l1 EP-30 ITpueeneHbi Ha pH c. 1 H 2. H a a Tux )Ke pHcy HKax 

ITYHKTHpOM ITOK838Hbl 38BHCHMOCTH 8MITDHTYAbl ( W >1 ) H 
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pH c. 1. 3aBRCHMOCTb BpeMeHHbiX ITapaMeTpOB HMITYDbCa 

MOIUHOCTH V!EP-30 OT ypOBH.H ITHKOBOH peaKTHBHOCTR ( f ) • 

1 - ITODYWHpHHa HMITyDhCa MOIUHOCTM ( 8), MKC; 2 - TO 

)K8, pacqeT BbiiiODHeH ITO cpopMyne (4); 3 - CABHr 8MITDH

TYAbl HMITyDbCa MOIUHOCTR OTHOCHTeDbHO MaKCRMyMa peaK

THBHOCTR ( ~ t ) , MKC; 4 - BpeM.H CHif)K8HH.H peaKTHBHOCTH 

OT ITHKOBOro 3H8'18HH.H AO MrHOBeHHOH KpHTH'IHOCTH ( t
0 

), 

MKC; f 100 H f 5 - paBHOB8CHbl8 H8AKPHTH'IHOC TH COOT

B8TCTB8HHO AD.H '18CTOT HMITYDbCOB 100 H 5 c-1; ( = 0 -
MrHOBeHH851 KpHTH'IHOCTb. 

a - ITapaMeTp ITapa6onhi, KOTopoil aiTITpoKCHMHpyeT

C.H peaKTHBHOCTb Ofl3. 

KaK cnenyeT H3 pH c. I H 2, eo epeM.H ITycKa ITpoHcxO

ll.HT rny60KH8 H3M8H8HH.H ITapaMeTpOB HMITyDbC8 MOWHOCTH 
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p Ii C, 2, 3aBllCliMOCTb napaMeTpOB MOIIIHOCTli I1EP-30, OT

HeceHHhlX K IiCToqHliKY (S ), OT ypOBHSI nu:KOBOH peaKTHB

HOCTii ( f ) , 1 - aMnnuTyna liMnynbCa MOIUHOCTH (W /S ) , 
11 

2 - To *e, pacqeT BbiiionueH no ~opMyne (3), 3 - auep-

f'I-IH I-IMIIynbca MOIIIHOCTH ( E l1 /S ) , C ; 4, 5 - 9Hepf'I-I51 

( E q/S, C ) I-I MOIUHOCTb ~OHa (W q/S ) npu qacrore I-IM-

ny 1lbCOB 100 C-t ; l 1 OO I-I f 
5 

- paBHOBBCHbiB Han-

Kpl-ITHqHOCTI-I COOTBBTCTBBHHO )l115I qaCTOT 100 H 5 c- 1 ; 

f = 0 - Mf'HOBBHHBSI KPI-ITrfqHOCTb, 

( aMnnuTyilhi, nnuTenbHocru, aueprau), ua6nronaeTcsr aanaa

ilhlBauue BMII11HTYilhl IiMDY1lbCB OTHOCHTB1lbHO M8KCHMyMa 

peaKTHBHOCTll, npOHCXOUHT TBKMe nepepacnpeneneHHB 9Hep

f'HH Me)!()ly HMnynbCOM MOIUHOCTH H ~OHOM, Tio ,llOCTli)!(BHHH 

6 

peaKTOpOM paBHOBeCHOH KpHTHqHOCTH BCe 9TH 8HOM811HH 

npeKpamaroTcsr. 

PaccMoTpHM cnoco6hl npaMeHeHH.H nonyqeHHhlX peaynh

TaTOB )l11Sf onpeneneHH.H peaKTHBHOCTH BO BpeM.H nycKa, 

TiapaMeTpbi MOIUHOCTH OTpaM8IOT UHH8MHKY nynhC8UHH peaK

THBHOCTH, noaToMy nnsr perneHasr aanaqa nocTaToquo Bhi

nonHHTh H3MepeHH.H npa OUHOM ~HKCHpOB8HHOM nonoMeHHH 

Opf'aHOB perynapOB8HH.H, 9~~eKTHBHOCTH KOTOpbiX H3BeCTHbi, 

Tor.ua, acnonbays:r pacqeTHyiO aaBHCHMOCTh aaMepeHHoro 

napaMeTpa OT peaKTHBHOCTH ( HanpHMep, 8 ll11H 11 t Ha 

puc. 1 ) , onpenensrror aaaqeaue f, coorBeTCTByromee 

~uKcupoBaHHOMy nonoMeHHIO peryns:rropa, u nanee pac

cquThiBaiOT Benaquay ero nepeMeiUeHusr nnH nepeBona 

peaKTopa Ha ypoBeHh paBHOBecuoil KpuTuqaocru unu nro6o

ro )!(enaeMOf'O COCTO.HHii51, 3TH Me 38BHCHMOCTH MO)!(HO 

ucnonhaoBaTh u nnH perneHHH o6paTHOH aa.uaqa - rpanya

pOBKH opraHOB perynUpOB8HH51 B e)lHHHU8X peaKTHBHOCTH, 

Ha aaqanbHOM aTane nycKa nns:r 9KCTpanonHuuu Ha 

Mf'HOBeHHyiO KpHTiiqHOCTb MOMJIO UCn01lb30B8Tb COOTHOIIIe

Hii.H (3), (4) Ii (5), Ii3 KOTOpb!X 

8 2
- l. 8 -+ o. (6) 

f-+ 0 

1 -----(, 
W

11 
;s (7) 

1 

(E
11 

/S )2 
- ( . 

(8) 

3aBHCHMOCTb (8), paccqHTBHHa51 )l11SI napaMeTpOB peaKTO

pa I1EP-30, IIOKa3aHa Ha pH C, 3 non HOMepoM 3. Tipu 

ucno1lb30B8HHH COOTHOIIIBHHH 7 Ii 8 nponopUHOHa1lbHhiB W11 

u Eli peaynhTaThi annapaTypHhiX uaMepeuail aaBHCHT oT 

HHTBHCUBHOCTH HCTOqHHKB HBHTpOHOB, BB11JiqHHB KOTOpOH 

H3MeHHeTcsr B npouecce nycKa BcnencTBHe pocTa qHcna 
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p li C, 3, 3aBHCHMOCTb OT ITHKOBOH peaKTHBHOCTH ( f ) He

KOTOpb!X 4JyHKUHH OT 9Hepf'HH HMllyJibCa MOlUHOCTH H cpoHa 

MEP-30. 1 I 2 - aonB aHeprHII liMnynbca ( _E 11-- ) JlJIB 

EH +E cp 
qacrorbr IOoc- 1 II 5 c - 1 cooraercraeHHo; 0 -
(E 11 IS )-2 c-2 ; <tOO H t

5 
- paBHOBeCHble HBJlKpli-

TH'IHOCTII COOTBeTCTBeHHO JlJ15! 'IaCTOT 100 H 5 C-1; c= Q 
Mf'HOBeHH85! KpHTH'IHOCTb. 

sanaSJlhlBBIDlllHX HeilrpoHOB, BnHBHHe liCTO'IHIIKa nepeMeH

HOH HHTeHCIIBHOCTH Ha pe3yJibT8Thl 9KCTp8llOJ15!Ullli MO*HO 

liCKJIID'IliTb 1 HCnoJib3YB ypasHeHIIe t2): S=Wcpl<cpl , 
f'Jle W cp II t cp- MOlUHOCTb II llOJlKpHTH'IHOCTb peaKTOpa 

Me*llY HMllyJ1bC8MH. Tor)la 1 HanpHMep 1 JlJ15! COOTHOWeHU:5! 

( 8) 

8 

t 

' 

.\ 
I) 

El1 (E *) 
(-) =(E*) ~ s (. 11 

1 (i (E* ) cp ( i 

(Eq/S)q 

(E¢ IS)<1 

1 ·-
81 

3.necb E¢ - aHeprliB cpoHa, sae3JlO'IKaMII OTMe'IeHbi npo

nopulioHaJibHhie napaMerpaM pesynhTaTbi armapaTypHbiX 

li3MepeHU:H, TpeTU:H COMHO*HTeJib 6JIH30K eJlliHU:Ue, HO Mo

*eT 6biTh pacc'IHTaH JlJIB Ka*noro pe*HMa pa6oTbi peaK

Tepa ( 4 Ha pH c. 2) 1 qeTaepTbiH - nocTOBHHaB aeJIII'IHHa, 

He BJIU:5!IDlll85! Ha pesyJibT8Tbl 9KCTpallOJ15!UliH, i = 1 COOT·

BeTCTByeT nepBOMY U:3MepeHU:ID, 

HenocpencTBeHHo n:cnonbsoaaTb saan:cHMOCTb oT peaK

TU:BHOCTn: 9Heprn:n: H MOlUHOCTH ( 1 li 3 Ha pH Co2) JlJ15! 

onpeJleJieHU:5! f HeJ1b35!, TaK KaK He U:3BeCTHbl S li K094J-

cpHUHeHTbl nponopUU:OHaJibHOCTU: Me*AY 9HeprHeH U:Jlll aMllJIH

TY.llOH HMllYJibCa MOlUHOCTU: H pesyJibTaTaMH annapaTypHbiX 

li3MepeHU:H. floaTOMY paCC'IU:TbiBaeM BCTIOMOf'aTeJibHbie CO

OTHOWeHH5!: 

(E 11 IS)< -- = (E ~ ) < 

(E 11 IS ) c« 0 (E ~ )t«O (E$) < 

(W H IS ) ( ( w ~ ) ( ( E :t ) <« 0 
-----= -----~---
(WI1 IS \«o (W: \« 0 (E ¢ \ 

E IS _3_ 
11 -= 

E <PIS E¢ 

(E ¢ IS \ , ( 9 ) 

( E ¢ IS ) < « o 

(Ecp IS)< 

CE<PIS \« 0 
( 10) 

(11) 
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E" IS 

EM IS+ E <lJ IS 

WM IS 

W IS 
tP 

W* 
=-M-

W* 
<P 

E* 
11 

E * + E * 
M lP 

(12) 

(13) 

3.uecb (9) a (10) onpe.uensnoT oTHocaTenbHbiH poeT (yM

Ho>Keaae) sHepraa a aMnnaTy.Ubi aMnynhca. Onpe.ueneHae 

peaKTaBHOCTa MeTO.UaMa YMHOMeHast ana SKCTpanonstuaa 

Tpe6yeT BblllOJIHeHaSI a3MepeHaH He MeHee '!eM npa .UBYX 

saa'leHastx f • E cna Me acnonbsosaTh BbipaMeHast ( 11), 
(12) a (13), KOTOpbie xapaKTepasyiOT .UaHaMaKy peaKTopa, 

TO a6COJIIO'rHOe 3Ha'!eHHe peaKTaBHOCTa MOMHO onpe,uenaTb 

IIO pesynbTaTaM asMepeHaii:, COOTBeTCTBYIOillaM K8M.UOMY 

¢aKCapOBaHHOMY IIOJIOMeHaiO perynstTOpa. 

TipHBe.UeM none3Hble COOTHOilleHast .UJISI SKCIIepaMeHTaJib

HOf'O onpe.ueneHast s¢¢eKTaBHOH ,uona sana3.UhlBaiOillHX Heii:

TpOHOB ( ~ ), a T8KMe rpa,uyapOBKa HHTeHCliBHOCTli Heii:

TpOHHOf'O liCTO'IHHK8 ( Sf ) li cpenHeH MOillHOCTH ( W l ) 

B IIO.UKPHTH'leCKOM peaKTOpe. 

l1 HTeHCliBHOCTb HCTO'IHliKa sana3.UbiB810lllliX Heii:TpOHOB 

( S p ) npa pa6oTe peaK Top a B pasaosecaoM peMHMe pac

C'IHThlBaeTcst no H3BeCTHOH ¢opMyne 

S =(E +Ert-)n·~· p l1 '±' ( 1 4) 

f'.Ue CYMMa B CK06KaX, YMHOMeHHast Ha '!aCTOTy HMnynb

COB n. ecTh cpe.uHstst MOillHOCTh peaKTopa. Tor.ua, ac

nonhsy Sl (2), ( 12) H ( 14), nony'IHM SaBaCHMOCTb 

EJ If~ -~ 
EJ +E'¢ "" {3 • KOTOpag CBSlSb!BaeT 8KCnepuMeH-

T8JihHO asMepsteMbie napaMeTpbi c s¢¢eKTasaoii: .uoneii: sa

nas.uomaiOmax Heii:TpOHOB H IIO.UKpaTa'IHOCThiO peaKTOpa 

Me*.UY HMnynhcaMa, 

10 

s z s 
l p 

(E~ )fp 

(E<P IS )£p 

(E<PIS)£ 
(15) 

3.uech £ p - paBHOBecaast HanKpuTa'IHOCTh, Sp paccqaTbi-

saeTcst npa pa6oTe peaKTOpa H8 Bb!COKOH cpe.UHeH MOillHOCTa 

no ¢opMyne (14),sTopofi coMHOMHTenh- pesynhTaT annapa

TypHbiX asMepeHaii:, TpeTafi 6nHSOK K e,uaHaUe ( CM. 4 
Ha pac.2). Torna 

EM E <P 
W =S (-+-) n, 

f f s s f 

SaBaCHMOCTh OT f cnaraeMb!X 1 SaKJIIO'leHHbiX B CK06KH, 

npaseneHa Ha p a c. 2. 
TiycKoBast annapaTypa, paspa6oTaHHast nnst l1EP-30 

B COOTBeTCTBaH C asnoMeHHOH MeTO.UHKOfi, o6ecneqasaeT: 

- aSMepeHHe npa CTaUaOHapHbiX ypOBHSIX IIHKOBOH peaK

THBHOCTH aHTerpanbHbiX HefiTpOHHbl '{ IIOTOKOB, npo

IIOpUHOHaJihHhlX SHepi'HSIM aMIIYJihCa, tPOH8 a ax cyM-

Me ( E * . E ~' • E * +E * cooTBeTcTseaao) sa 
11 't' 11 <b 

onaa uaKn pa6oTbi, pealtTopa, ana ycpe.uaeHHbi1C sa , 

pa3JIH'IHOe 'IHCJIO UaKJIOB; 

- ¢opMaposaHae carHana Ha c6poc cTepMHeii: asapaii:

HOH samHTbi B cnyqae npeBbi!lleHast noporOBbiX ypos

Heii JIH60 Cpenaefi HHTeHCaBHOCThiO HefiTpOHHOf'O IIO

TOKa, JIH60 HHTerpaJihHbiM IIOTOKOM BO BpeMSI HMITyJih

Ca MOmHOCTH, a TaKMe B CJiyqae neperpy3KH ,UaT'IH

Ka HefiTpOHHOf'O H3Jiy'leHHSI ; 

- H3MepeHHe HHTeHCaBHOCTH HefiTpOHHOf'O H3Jiy'leHliSI 

H samaTy peaKTOpa BO BpeMSI KpHTH'leCKOH c6opKH 

aKTaBHOH 30Hbl, 

TiyCKOBast annapaTypa aMeeT CBSI3h C asMepaTenbHbiM 

UeHTpOM fla6opaTOpaa HefiTpOHHOH tPHSaKli JlliSI IIOJlKJIIO'le

HIISI B JiaHaiO C peaKTOpOM MHOf'OKaHanhHbiX aMIInHTYJlHO

BpeMeHHb!X aHaJIHS8TOpOB H 3BM, C ITOMOillhiO KOTOpb!X 

npa tPHKGapOB8HHb!X SHa'!eHliSIX llHKOBOH peaKTliBHOCTH HS

Mepst!OTCSI: !J!nyKTyaUHli HHTerpaJibHbiX liHTeHCaBHOCTeH 
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HefiTpOHHb!X UOTOKOB, nponopUHOHanbHb!X 8Hepi'HSIJ1.1 HMUynb

Ca H ~OHa, 38BHCHMOCTb OT BpeMeHH CpenHefi HHTeHCHB

HOCTH HefiTpOHHOI'O H3nyqeHHSI B Te'!eHHe UHKna pa60Tbl 

peaKTOpa ( H3MepeHHe (3 • ~ t, W ~ , W ~ ) , a T8K)Ke 8Hep-

I'HH HMllynbCOB MOIIIHOCTH H: ~OHa llpH: nepeXOllHbiX npouec

cax, EnoK-cxeMa nycKoaofi annapaTyphr noKaaaaa aa p H: c.4. 

2u33.! 

uno 
Ka)l(iD/1!1 

U!m/JIX 

A3u pac,a3Upo&ra 30H 

AC-t 

A3upactpaJupo8xa 30H 

PH c. 4. EnoK-cxeMa nycKoaoi1: annapaTY.Phi I1EP-30. Do

SICHeHHSI B TeKCTe, 

T u u /3/ BK )Ke KBK H B annapaType 8B8pHH:HOI1 381IIHTb! , KQ-

TOpaSI Ha 8Tane nycKa nepeBOllHTCSI Ha M8KCHManbHyro 

'lyBCTBHTenbHOCTb, KOHTpOnb H 381IIHTa peaKTOpa ocymecT

BnSIIDTCSI TpeMSI He38BHCHMbiMH HlleHTH'!HbiMH KaHanaMH, 

CRraan Ha c6poc aaapHfiHhiX cTep)KHefi ~OPMRpyeTcSI, ecnR 
noCTRrnH ypoBHSI nop_ora napaMeTpbr nayx Kaaanoa H3 Tpex. 

B 03MO)KHa TaK)Ke aamHTa no KB)KllOMY H3 Tpex Kaaanoa. 

12 

Y CTpoifcTBO ~opMHpOB8HHSI HMnynbCa "BOpOT" , aanep)KK8 

H nnRTenbHOCTb KoToporo perynHpy~cSI, aanycKaeTCSI onop

HhiMH HMnynbC8MH, UOCTynaiDIIIHMH: C ll8T'!HKOB yrnOBOI'O 

nono)KeHHSI llH:CKOB on3 H BD3 ( 6.H. H M.H. Ha cxeMe). 

I1Mnynbc "aopoT" 'lepea cxeMy cqeT'lHKa '!Hcna "aopoT" 

nocTynaeT K K8)KllOMY H3 Tpex KaHanoa annapaTyphr, Bhr

XOllHhre HMnynbCbl C Tpex ycTpOHCTB 3aiiiHTb! B K8)Kll0M 

KaHane qepe3 CXeMy "I1 ni1 11 nepenaiDTCSI B CXeMy Bbi60pa 

nayx KaHanoa H3 Tpex, HcnonbayeMyro B annapaType 

A3 131 . nononHHTenbHhie ycTpOHCTBa: 6noK ~opMHpOBaHHSI 
"aopoT" 1 C'leT'!HK '!H:Cna "aopoT", norapH~MH:'!eCKH:H HHTeH

CHMeTp, CXeMa 3BYKOBOH CHI'HBnH3aUHH: ("menKyH") -

SIBnSIIDTCSI 061IIHMH llnSI Tpex KaHanoB, 

¢yHKUH:OHanbuaSI cxeMa KaHana nycKoaofi annapaTyphi 

npencTaaneHa ua puc.5. B Ka'!eCTBe HefiTpOHHoro naT'!H

Ka HCnonbayeTc SI 6noK H:3 '!eThrpex C'!eT'!HKOB THna C H M-11 , 
HMeiDIIIHX C06CTBeHHbiH 3aMellnHTenb, nn.H CHlf)KeHHSI 3a

rpy3KH C'leT'lHKOB HMeeTCSI 1-lHCTaHUHOHHO ynpaBn.HeMb!H 

8Kpaa. ITpenycMoTpeHa B03MO)KHOCTb nonKnroqeH3SI K KaHa

ny C'!eT'lHKa 6biCTpb!X HefiTpOHOB, I1 Mlly flbCbl C HefiTpOHHO

I'O naT'!HK8 UOCTynaroT napannenbHO H& BXOll yCHnHTen.H 

C'!eTHOI'O TpaKTa H Ha BXOll CXeMhl neperpy3KH naT'!HKa, 

C Hruanhi c BbiXon& ycHnH:Ten.H ~opMHpyroTCSI noporoBbiM 

~OPMHpoaaTeneM H nocTynaroT ua norH'!ecKyro cxeMy "I1 ". 

B aaaHCHMOCTH oT ycTauoaneauoro pe)KHMa C'leTa H aa

IIIHThi CXeMa "I1" nponycKaeT HMnynbCbl Ha CXeMy CpaBHe

HHSI TOnbKO B aanaHHbie ycTpOHCTBOM ~OpMH:pOBaHii.H "ao

poT" npoMe)KyTKH apeMeHH. KouTponb H aamHTa ocymecTs

n.HroTc.H B KB)KllOM UH:Kne pa6oTbi peaKTopa. CxeMa cpaaue

HHSI nepen HB'!anOM C'leTa HMUynbCOB B Ka)KllOM UHKne 

ycTaHaBnHBaeTCSI B HyneBoe COCTOSIHH:e C~OpMHpOBaHHb!M 

HMllYJibCOM naT'lHKa "aopoT", 3aTeM HlleT C'!eT H CpaBHe

HHe 'lHCna HBKOllJieHHb!X B OllHOM UHKJie HMllYJibCOB C ycTa

HOBneHHbiM 'lHCnOM, 3anaT'!HK 'lHCJia HMllYJibCOB ( OT 1 llO 

999) ycTauoaneu ua nepenuefi nauenH 6noKa. EcnH KOJIH

qecTao COC'!HTaHHbiX HMllYJibCOB MeHbllle aanaHHOI'O '!HC-

na, H:3MepeHH:SI UH:KnH:'!eCKH noaTop.HroTc.H. Ecna KOJIH'leCTBO 

HMllyJibCOB 60Jibllle aanaHHOI'O '!HCJia, UOSIBJI.HeTCSI CBeTo-

BOH npenynpenHTeJibHhiH CHruan. EcnH KOnH:'leCTBO HMnynb-
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cos 6onbwe ycTaHosneHHoro B (2, 4, 8) pa3, To KpoMe 
npeaynpe.lUiTenbHOro cHrHana cxeMa cpasHeHHSI Bbipa6aTbi
saeT curRan Ha c6poc asapHHHbiX crep}!(Hefl. BpeMeHHaSI 
ITpHBSI3Ka K UHKnaM pa60Tbl peaKTOpa OCyllieCTBnSieTCSI 
c ITOMOillbiO 6noKa perynapyeMbiX- "sopor", KOTOpbiH ynpa
BnSieT pa6orofl cqerHoro rpaKTa. 3anycK 6noKa ocymecT
snSieTCSI c¢opMHpOBaHHhlM HMITynbCOM C .QaTqHKa yrnoso
ro nono}KeHHSI On3, a ITpH pa6oTe peaKTOpa Ha qaCTOTaX 

4,5, 10 1/c 9TOT HMITynbC CTp06HpyeTC5I HMITynbCOM C .QaT
qaKa yrnosoro nono}KeHHSI Bn3. Y!MeeTcSI 6noK HHAHKaunH 
"sopor" • .QnHTenbHOCTb "sopor" If HX ITOnO}KeHHe OTHOCH
TenbHO HMITynbCa MOillHOCTH MO}KHQ KOHTpOnHpOBaTb Ha 
nynhTOBOM ocuannorpa¢e. B Kaqecrse TaHMHpyromero ycr
poflcrsa B annaparype acnonb3yeTCH cqerqHK qacna "so
por". l.Jacno UHKnOB pa60Tbl peaKTOpa, B TeqeHHe KOTOpb!X 
Heo6xoaaMo H3MepeHae, 3aaaeTCSI nepeKnroqareneM, ycTa
HosneHHbiM Ha nepenHeH naHenH 6noKa. no HCTeqeHHH 
3anaHHoro qacna uaKnos cqeT npeKpamaercs. C6poc cqer
qaKa qacna "sopor" H nepecqerHoro ycrpoflcrsa rrpoH3BO
nHTCH aBTOMaTaqeCKH KHOITKOH "nycK" HpH oqepe.QHOM 
H3MepeHHH. Bo BpeMH rrepexona HefiTpoHHbiX cqeTqHKOB 
H3 naHeHHoro pe}KHMa pa60Thl B pe}KHM HHTerpanbHOH Ka
Mephl (rreperpy3Ka aarqaKa) Ha BhlXoae narqaKa carHan 
ITOHBnHeTCH B BH.Qe ora6aromeif HMITynbCa MOillHOCTH peaK
Tapa, 3aTeM qepe3 ycunarenb noaaercs Ha Bxoa rroporoso
ro ycrpoficTsa. B cnyqae rrpeBbiWeHHH CHrHanoM ypoBHH 
nopora Bbipa6aTbiBaercs carHan rreperpy3KH, rrocryrraromafl 
nanee B KaHan asapHHHOH 3alllHTblo !1MrrynbC 1 ITOCTyiT8IOillHH 
c narqaKa so speMH ero rreperpy3KH, BbiBeneH ans Ha6mo
neHHH Ha rrynbTOBbiH ocuannorpa¢. 

Ba3yanbHoe Ha6nroaeHHe sa xoaoM nycKa peaKTopa 
ocymeCTBnHeTCH C ITOMOillbiO nHHeHHOrO HHTeHCHMeTpa CO 
crpenoqHbiM npa6opoM. OH HMeeT 5 rroaaaarrasoHOB: 10, 
10

2
, 10 3

, 10 4 , 10 5 HMIT/c. no .QOCTH}K8HHH HHTeHCHB-
HOCTH 90% OT llHaiTa30Ha Ha nro60M H3 ITO.Q.QHaiTa30HOB re
HepapyeTCH carHan, rrocryrraromafl Ha c6poc aBapafiHb!X 
cTep}!(Hefi. 

C noMOIUbiO norapa¢MaqecKoro HHTeHCHMeTpa ,rrepeKpbi
saromero H3MepHeMb!H .QHaiTa30H CqeTa OT 10 .QO 105 HMIT/c 
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H HMeiOmero BhiXOA aa caMormruymHii: npH6op, npouecc 
nycKa peaKTopa perHCTpHpyeTcg aa neaTe caMonHruymero 

npH6opa. 
B COCTaB nyCKOBOH annapaTypbi BXOAHT KaHan 3ByKO

BOH CHI'HanH3allHH ypOBHg Heii:TpOHHOI'O H3nyqeHHg (wmen

KyH"), KOTOpbiH HCllOnb3yeTcg KaK npH KpHTHqeCKHX 
c6opKaX aKTHBHOH 30Hbi peaKTOpa, TaK H npH nycKaX 
11EP-30 B HMnynbCHOM pe)KHMe. 

DycKoBag annapaTypa, pa3pa6oTaaaag B OTAene paAHO

::meKTpOHHKH fla6opaTOpHH Heii:TpOHHOH !f>H3HKH 011.HI1, Bbi
nonHeHa C lliHpOKHM HCllOnb30B8HHeM HHTerpanbHhlX CXeM 
H, KaK noKa3ana AnnTenbaag 9KcnnyaTauHg, OTBeqaeT 
Tpe6oBaHngM Ha):{e)KHOCTH H CTa6nnbHOCTH, KOTOpbie He
o6XOAHMbi Ang annapaTypbi 8BapHHHOM 38illRTbi BMnynbCH0-

1"0 6biCTpOI'O peaKTOpa. 
B 3aKniOqeaHe aBTOpbr cqnTaiOT CBOHM AonroM Bbrpa-

3HTb 6naroAapHOCTb r.D.)KyKoBy, B.A.EenbKOBUy, H.I1.Xa
pb1030BOM 3a llOMOillb npH pa3pa60TKe nyCKOBOM annapaTy
pbl; 11.M .<l>paHKY, E .n.Bopo6beBy - 3a none3Hbre o6-

cy)KAeHHg, 
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