
~1- 9 .f-S 

;~6{/~-~-1 
M .3 J1"'\1yxaMeToB , 10 .H .nene.'Ibiiiies 

COODllteHMR 
OobBAMHBHHOrO 

MHCTMTYTa 
RAe PH bl X 

MCCflBAOBaHMM 

AYfiHa 

1~'-1--1 
11 - 12153 

A TOP <I>OPMbl J1Mnv JibCOB 

MC 'l PEAKTOPA 

1979 



M .3 .MlllMyxaMeToB, lO .H .neneJibillleB 

AHAnM3ATOP ~OPMhl MMnYnbCOB 

MOmHOCTM PEAKTOPA 

11 - 12153 



l/twMyxaM-:;.roa t"1.3., llen2llb!Wes td.R. 
11 - 12153 

AHan&3aTop qopMbi HMnynbcos MOlllHOCTH peaKTopa 

0nHCbi888TCSI 8H8J11!38TOp Ha OCHOBe MIIHK38M 11J1SI K3Y'Iellllst ¢·0PMbl 

KMIIYJ1bC8 MOWHOCTif peaKTOpa. C 3TOH U8J1bl0 pa3paooTaH ObiCTp01!eiiCTBYIOlllllii 

aHanoro-un¢posoii npeo6pa3oBaTenb Ha 8 11BOK'!HbiX pa3p<I1IOB c "'epTBh"' 

BpeMeHe!\lt } ,6 MKC, BKn1048lOlliHli 38ITOMHH81Qlli99 yCTpOf'tCTBO HB 256 X 8 6wr. 
YcTpoi1cTso onpo6osaHo Ha KMIIYJibCHOM peaKTope 1-!EP-30 H 6y:JeT Hcnonb-

30BBHO BO Bp8MSI 3HepreTK'I8CKOrO nycKa peaKTOpa j,jEP-2. 

p 800T8 Bbln0JIH8H8 B J1aoopaTOpKK H8HTpOHHOf! <jJH3HKH Qj,j .>Jyf. 

Coo6weHKe 06he11HHeHHoro HHCTHTyTa srnepHbiX KccnenosaHHii. lly6Ha 1979 

Ishmukhametov M.Z., Pepelyshev Yu.N. 

Analyzer of Time Diagram of Pulsed Reactor 
Neutron Flux 

11 - 12153 

The analyzer based on a mini-computer to study time diagrarr 
of a neutron flux of pulsed reactor is described. To this end a 
fast 8 bit binary ADC was developed as a front end module of the 
analyzer with dead time 1.6 mks, provided vvith RAM 256 x 8 bit. 
The system was tested on the fast pulsed IBR-30 reactor, and 
will be used as a control unit at a new IBR-2 reactor. 

The investigation has been performed at the Laboratory of 
Neutron Physics, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1979 
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llpH H3y\feHBH BMnynLCHOrO peaKTOpa 6onLWOH HHTepec 

npe,D,CTaBnJieT H3MepeHHe cjlOpMLI HMnynLCa MOmHOCTH, KOTO· 

paJI npJIMO CBJI3aHa C OCHOBHLIMH xapaKTepHCTHKaMH peaKTO· 

pa, HanpHMep, K034x!>H~HeHTOM napa6onLJ MO,D,ynJITOpa peaKTHB· 

HOCTH, cpe,D,HHM BpeMeHeM )I(H3HB HeHTpOHOB B aKTHBHOH 

30He. _ KpoMe Toro, ,D,nJI uccne,D,oBaHHJI .D.HHaMHKH peaKTopa 

He06XO,IJ,HMO H3MepeHHe KOppenJI~HH napaMeTpOB OT,D,enLHLIX 

HMnynLCOB j,D,nHTenLHOCTH, nHKOBOrO H Cpe,D,Hero 3Ha\feHHH 

H T .,D,./. YKa3aHHLie 3a,D,atfH Tpa,D,H~HOHHLIMH MeTO,D,aMH H3Me­

peHHJI cPOPMLI Ha BpeMeHHOM aHanH3aTOpe B pe)I(BMe CtfeTa 
11/ 

HnH nyTeM cjloTorpacjlupoBaHHJI O.D.HHOtfHoro HMnynLca c 3Kpaua 

OC~Hnnorpa4Ja He MoryT 6LJTb peweHbl H3 • 3a He,D,OCTa TO\fHOH 

TOtfHOCTH u TPY.D.OeMKOCTH pa6oTLI. 

B HaCTOJI~eH CTaTLe onHCLIBaeTCJI auanH3aTOp Ha OCHOBe 

MHHH3BM, n03BOnJIIO~HH H3MepJITb cjlopMy KaK O,IJ,HHO\fHOro 

HMnynLca, TaK H ycpe,D,HeHHYIO no HeKOTOpOMY tfHcny HMnynL­

COB. 

Ha puc. 1 noKa3aHa 6noK·cxeMa ycTaHOBKH ,D,nJI H3ytfeHBJI 

cjlopMLI HMnynLCOB MO~HOCTH peaKTopa. B OCHOBY nonO)I(eHa 

perucTpa~HJI ,D,eTeKTopuoro HMnynLca TOKa, cjlopMa KoToporo 

COOTBeTCTByeT H3MepJieMOMy HMnynLCY MOUUIOCTH. B Ka­

\feCTBe ,D,eTeKTOpa HCnOnL3YIOTCJI HOHH3a~HOHHaJI KaMepa ,D,e· 
238 u 

neHHJI C U - KOHBepTOpOM BnH C~HHTHnnJI~HOHHLIB ,D,e-

TeKTOp C nnaCTMaCCOBLIM C~HHTHnnJITOpOM no npOTOHaM OT ,D,a­

tfH. 

C 3TOH ~enLIO pa3pa6oTaH 6LICTpO,D,eHCTBYIOUUIH auanoro­

~cjlpOBOH npeo6pa3oBaTenL I AI.UI/ ua 8 .D.BOB\fHLIX pa3pJI,D,OB 

C MepTBLIM BpeMeHeM 1,6 MKC, BKnJO\faiOUUfH 3anOMBHaiOmee 
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nucnneii: 

Puc.l. JiAoK- cxeMa yc111aH06KU. 

ycTpOHCTBO Ha 256 BOCbMHpa3pH,!J,HblX CJIOB. Ha puc. 2 llOKa-
3aHa BpeMeHHaJI ,IJ,HarpaMMa H3MepeHHJI O,!J,HOrO HMHYJibCa 
MOIUHOCTH. Ilo caruany "CTAPT" BpeMeuuoH: KO.D.HPOBIUHK 
nocblnaeT B AU,II naqKy H3 256 HMHYJILCOB KauaJILHOH cepuH 

N(t) 

T 2 f ~ T li'ST' 25'T 

T :=: 4 ~"-C 

CTAPT 

l T Pu6 ~ L..JL______ 

)A'l~\C b-lr--_JL__;[__j_j ________________ ...i.._..L __ 

LAM 

Puc.2. BpeMeHHa.JI ouazpaMMa U3MepeHUJI. 
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/cHrHaJibl "CTP0.6"/, no Ka)I(,!J,OMY H3 KOTOpbiX AI..Ul npeo6-
pa3yeT B KO.D. Mruoseuuoe 3Haqeuue uanps)l(eHHH ua sxo,IJ,e. 
MHHHMaJibHaJI IllHpHHa BpeMeHHOrO KaHaJia • 4 MKC, KOTOpOH 
.D.OCTaToquo ,IJ,Jis ocymecTsneuus npeo6pa3osauug uanpH)I(e­
HHe - KO.D. I 1 ,6 M Kc/, nepe JanHcH KO.IJ.a H3 peracTpa AI..UI 
B naMHTb 10,5 MKCI H ,IJ,pyrHX ,!J,OnOJIHHTeJibHhiX onepaUHH. 
K nocJie,IJ,HHM OTHOCSTCH c6poc perHCTpa AU,II H npa6aBJieHHe 
1 a cqeyquK a,IJ,pecos JanoMHHaiOIUero ycTpoH:cTsa. Ilocne 
JanonueHHH naMSTH BhlCTaBJIHeTcs caruan LAM, H a npoMe­
)I(YTOK speMeHH ,!J,O CJie,IJ,YIOIUeH BCnhiWKH npOHCXO,IlHT nepe,IJ,a· 
qa co,IJ,ep)I(HMoro naMJITH AU,II B naMJITh 3BM. 

AU,II nocTpoeH no npHHUHny nopa3pS,!J,HOrO KO,!J,HposaHHS 
H cocToHT H3 cne,IJ,y10max ocuoBHhlX y3JIOB I puc. 31 l 21: 

- CXeMhl Bbi60pKH H xpaHeHHH; 
- KOMnapaTopa; 
- perucTpa nocJie,IJ,osaTeJibHoro npu6JIH)I(eHHH; 
- uu~po-auanorosoro npeo6paJoBaTenH; 
- reuepaTopa TaKTOB; 
- 3aBOMHHaiOIUero ycTpOHCTBa. 
CxeMa Bbl6opKH H xpaueuas noKaJaua ua puc. 4. Oua 

ll03BOJIJieT C llOMOIUbiO TyM6Jiepa Bb16paTb llOJIJipHOCTb HanpJI· 
)I(eHHJI Ha BXO,!J,e, a C llOMOIUbiO CHrHaJIOB ynpaBJieHHJI - xpaHHTb 
H Bbi6HpaTb HOBOe 3HaqeHHe ypOBHJI HanpJI)I(eHHJI ,!J,JIJI npeo6pa-
30BaHHJI. CxeMa npe,IJ,cTaBJIHeT co6oB: ycHJIHTeJih nocTOHHHoro 
TOKa C ,!J,H~~epeHUHaJibHblM BXO,!J,OM H KOH,IJ,eHCaTOpOM B KaqecT­
se 3JieMeHTa auanorosoB: naMSTH. BpeMH Bhl6opKH - nyqwe 
100 HC, speMS xpaHeHHS C ,!J,OCTaToqHOH TOqHOCTbiO - Hec­
KOJibKO ,IJ,eCSTKOB MHKpOCeKyH,IJ,. 

reuepaTop TaKTOB Bhlpa6aThiBaeT 8 TaKTOB no qucJiy 
pa3pH.IJ.OB npeo6pa3oBauus I puc. 51. ,D;nHTeJibHOCTb Ka)I(,!J,oro 
TaKTa 200 HC, qyo ,!J,OCTaToquo ,!J,JIS TOrO, qyo6bl npOH3BeCTH 
3a :no speMs cpaBueuae ua KoMnapaTope BXO.D.Horo curuana 
H COOTBeTCTBYIOIUero ypOBHH TOKa C UH~po-aHaJiorosoro 
npeo6pa3osaTeJis. IlocTpoeu ua C.D.BHrOBhlX peracTpax. 

3anoMHHaiOIUee ycTpoB:cTBO auanoro-ua~posoro npeo6pa-
30BaTeJIJI nocTpOeHO Ha MHKpOCXeMaX CTaTaqeCKOH naMJITH 
505 cepHH I puc. 61. KaK 6biJIO yKa3auo ua speMeuuoB: ,IJ,Har­
paMMe pa60Tbl YCTaHOBKH, ,!J,JIS naMHTH xapaKTepHa HMnyJibC • 
Hag pa6oTa: CHaqaJia 3anHCb HH~OpMaUHH H3 AU,II B naMSTb 
BO BpeMH BCnbiWKH B TeqeHHe BpeMeHH < 1 MC, 3aTeM 
nepe,IJ,aqa HH~opMal{HH B naMSTb 3BM - :no Bpeus nops,IJ,Ka 
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Puc.6. CxeMa 3anoMuHaJOUiezo ycmpoucmea. 



5-:-10 MC B 3aBHCHMOCTH OT THlla HCllOnh3yeMOH 3BM, 
.nanee nayJa .no cne.nyromeu acnhiWKH peaKTopa, cuoaa Januch 
H T.)J.. llo:HOMY B uemiX yMeHhWeHH.JI MOIUHOCTH, pacceuaae­
MOH KpucTannaMH naM.JITH, HOMHHan nuTaHH.JI U 11111 =-12 B 
ua apeM.JI nay3hi nepeKnroqaeTC.JI ua ypoaeHh +5 B KnroqeahiM 

KacKanoM T T /3/ ..... 1, 2 . 
KoucTpyKTHBHO 6noK AU.ll c naM.JIThiO BhmonueH a cTaH-

.napTe KAMAK a cTaHUHH o.nuuapuou wupHHhi. ,Il;n.JI pa6oThi 
ucnonh3YIOTC.JI .nae cPYHKUHH KAMAK: 

F (0) - qTeuue co.nep)I(HMoro naMHTH AU.ll a na-

MHTh 3BM; 
F(26)- pa3peweuue ua uccne.noaauue oqepe.nuo­

re HMnynhCa BCllhiWKH. 

TexuuqecKue xapaKTepHCTHKH: 
TOqHOCTh npeo6pa30BaHH.JI 
apeMH npeo6pa3oBaHH.JI 
axo.nuhle curuanhl 
eMKOCTh naM.JITH 

3AKJIIO qEHHE 

- 0,40/o 
- 1,6 MKC 
- OT - 5 B )l.O +5 B 

- 256 x 8 6um 

OnucaHHa.JI CHCTeMa, llOCTpOeHHa.JI Ha MHHH3BM, 6bina 
onpo6oaaua Ha uMnynhCHOM peaKTope HliP-30. llporpaMMHOe 
o6ecneqeuue BKnroqano a ce6H uaKonneuue Ja.naaaeMoro 
3KcnepHMeHTaTOpOM qucna HMnynhCOB MOIUHOCTH, BH3yanhHhiH 
I<OHTponh ua .nucnnee H Bhi)J.aqy ua uuclJponeqaTh unu rpaclJui<o­
nocTpouTenh pe3ynhTaTOB H3Mepeuuu. 

AnnapaTypuaH qacTh cucTeMhl 6y.neT ucnonh3oaaua coa­
MecTHO c 3BM PDP -11/20 so apeM.JI :mepreTuqecKoro 

nycKa peaKTopa HliP-2. 
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PyKonucb nocmynu11a a U30amellbCKUU omoe11 
29 oeKa6p.11 1978 zooa. 
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