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YCTO~4HBOCTb PEAKTOPA 

nnR HMn YI1bCHOr o peaKTOpa nepHOA~~eCKOrO Ae~CTB~R. ~Mnynbcbl 

MO~HOCTH KOTOpOrO AonyCT~Mo OnHC~BaTb AenbTa-$yHK~HAM~. 4aCTOT

HaR ~Mn ynb c Ha n nepCAa T04HaR $YHK UHR HMee T BHA : 

~ • (j(~). ~ W' (j ,.) 
R x · UCiI)

3 /1/ 

_._- -----1 - 
exp(-T. 1'., ) ,. 

2 
It Hj exp(-T T.,)3 " 1 . kPT ~ _I-

xP 1 1 THI .XP(J'.l')-eXP(-T .'T.~) - a ,-, T., exp(j ,,,T) - cxp(- T . 1'.,), 

Olta n OKa3b1SaeT. KaKQad Ha pa3Hbi X 4dCT O Tax CBFl3b Me)t(AY orv.6alO
UlVl I<tH AHcKpe Tlibix BXOAHO~ H 8bIXOAHO~ eeI110141o1H, Kor,lld :)TI<1 orl-16alOwI<1e 

CJ.1HycOL>1AanbHble. BXOAHO~ aenva4&.1HOH RSI1A e TCR OTKI10He Hl-1 e 3dAalOweH 
peaKHIBHoC T"'I ~x; / p e a KTI-18HOC h1 . o6ycIloeneHHoH cp r aHdMI-1 ynpaBne

HIo1R I. BblXOAH O &.1 - OTKIlOHeHl1 e 3Hepr ..,.., l.1MnynbcoB Mn I4HOCTI1- e ~ OT I-1X 

6a 30Bbix 3Hd4 C I·H1H . B Ka4ec Tee 6a30 Bb\X npll1HATbl 3 Ha4eHIo1F1 ncpeM(!H

lil>l.i( , COOTSCTI.:TBylOu.tV1e 6a30BOMY pe)!(V1MY pa60TbI peaKTopa - p e)!(V1MY 

cn cTa6HnbHblM"1 "1M.nYllbc a MH MO~HOCT "1. OTKIlOHeHV1e peaKTH BH OCTIo1 Bbl

pa lllC HQ B YlMnynbcHblX Aon~x 3ana3AblBalOUlJ.1X He~TpoHoB /1 )(, a Q TKJ10
.J< 

toe t; lIlo1 e 3H ' p rV1V1 "1MnyJ1bC O B - B AOJ1f1X 3 He prV1V1, BbIA€'neH HQ Io1 B Io1Mnynb

CC MO~t~OCT"1 B 6aaoBoM pe)l(V1Me . $opMyna 111 aanHcaHa Anfl cny4afl 

.=ann pOKC"1Mall."1"1 wec TH rpynn 3ana3Abl BalOlltHX l1e.:1TpoHoB AByMfI 3KBH·

Ban e H Tt"iblM\.1, V1 B He ~ BeeAeHbl cneAYIOLllV1 e nfio3Ha4eHV1A: (oJ - 4 dC T O Ta 

orHGd ~~""X 8xOAHoro \.1 BblXOAHo ro CJ.1rHanOBj T - neplo1oA cneAOBaHYlfI 

HMn ynb coD MOUlt,OCT\.1; C , (Jf.II ) • x t(jw) - $YPbe-H306p~)!(e!tV1.R AHCKpeTHbiX_ 3 _ 

o$YH KttH~ bpCMe HJ.1 e"tlt) - ~ enh(t-nt}, xt(t) - ~ x S(t -nT), rAe S 
r...,, 0 3 II " 0 3n 

AcnbTa-IDY'jK lI.HR , " t - epeMA, en - e (t-,ont). X3n = x3(L--,n T);kx p' T"'3 = Txp 

- K03$¢HlI.l-1e HT nepeAa4 101 O T MOUlHOC TH K peaKTYlBH OC TVI VI nOCT OflH HaA 

BpeMeH ~ MO~HOCTHO~ 06paTHO~ CBA3H , onHC~Ba eM.O~ YlHepll.HOHH~M 

3BC HQt4 l! ; p () - c p e AHAA MOUlHOC Tb peaKT opa j jJ , • v " ' T " 1KpOMe
H HI HI

TH 31 - KOHCTaHT~. 3aBHCAUlV1e OT napaMeTpOB ABy X 3KBIo1Bane HTH~X 

2 
$.I. Hi 

rpynn 3ana3AblBalOU,tHx Hei1TpoHo8; a L 
i =1 T HI exp(TIT.,) - 1 
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llnfl HccnCAO aalH1fl Y C T O~'-'HBOC(H YAo 6HO paC CMa T pl-1SaTb n c p e A a 

T 04HY~ $YHK~H~ /1/ B BHAe 

W'(j. ,) - - --
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-- /2/ 

R 1 , W; 83 (j(Jl ) 

T.e. paCCMaTpHBaTb p e aKTO p KaK 3aMKHyT y~ HMnynbcHy~ CH CTeMY 

c OTp~ ua T enbHo~ of:pa THo~ ceA3b~ . B 3TOM c n y ,-, ae 4aeTQT

UCIR HMnynbcHafl nepeAaTOYHaR !PYH KUI-1 R pa30MKHYTOH CI'1CT OMbi 

W· (j (i) ), KaK c.neAyCT H 3 /1 / H /2/, HMeeT BHA: 
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MHHMd H COCTaBnfl~a fl ee o6pa~aeTCA B Hynb nHWb np~ ~aC T QTC , 

paBHO~ 0 H 1J.'T ' COrna c.HO d Hano r y Kp J.1T e p HR yCTO~4H80CTH Ha~

KBHCTa AnA HMny nbcHbix C l.1 CTeM ' 3 / . peaKTOp 6YAe T Y CTO~4H8 np..., 

ycnoe..rn 

W· (j1J/ T) :.- - 1 . / 4/ 
pa> 

~3 o blPa*e HH~ /3/ 1-1 / ~/ cneA yeT, 4T O pea K TOp 6YAeT yCTOH4HB npl-1 

cpeJ.lt·t e~ M011lHOCTl-1, Me l-lbW e ~ l-l e KOT o poro rpat·11II4Horo 3H a 4eHI-1fl 
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lL.l.pT j : " t TI1 1 .lp(TI1'., ) c J 

n p H p c -:. P 0 peaKTOP 6 YA e1 HaXOAI-1TbCfl Ha r paMHl(C yCTOH4I-1BO C. TH. 

TaK oH pe~~~ xapaKTe pH3yeTC A He 3a T yxa~HMl-1 KoncGaHHflM H MO~HOC
TH, CHH y cOI<1AaJlbHaR orl<16a~aR KOTOPblX HMe e T 4aCTOTY. B ABa p a 3a 

MeHbwe 4aCTOTbi c n CA OBaHIo1f1 l-1f'o1nyllbcoB MO!l\HOCTI"I . 

EcnH MO)t(IW npeHe fipe4b enlo1RHHeM 0 6pa T Ho C. CBR3H n o l-1CT0 4 IiIo1 KaM 

3ana3A~Ba~~lo1 x HeHTpOHOB no cpaeHeHIo1~ C 0 6 pa T HO» C Bfl3b~ n o MOW

HOC Tl-1, TO 

T p{exp(TIT p) , I I 
p o '" x: l( /7/ 

rp 
k xP T 2 

EcnH K TOf'o1Y *e T ~~ Tzp, TO ¢opf'o1yn~ Anfl r pdH~4Horo 3HJ ~ e HHR c peA 

HeH M~HOCTM n p eAenbHo y npoma e T c fl: 

1'.I.p
p ' 2 -- . /8/r. T

k .r 

TaK~M o6pa30M , n QHM)t(t!IIHC" nCPHoAiI Cl1CA OBaHHR Io1MnY/lbCOB MOIll.HOC TI<1 

T , a 1aK*C n OH~*eHHe K03$~H~HeHTa nepeAa~H kxp H nOB~CHMe 
n oc TOflHHOI1 epCMCHIo1 TAP MOOU10CT HO~ o6panm~ C.BR3101 BCACT K nOB",

IlteHt.11O rpaHH.... Horo 3Hil"feH~R cpeAfie';' H()I.!.lHOCTH p e Ll K"TOpa. 

B Ta6mu"c AnA III.MnynbcHor o peaKTOtJa C nap.aMeTDLlH~ ~6P- 2 n p H

BeAeHbI rpdtt ....4Hblt." 3HiJ'-4.e HI.-1 R cpeAHeH M0lll.t·tDCn 1 , p a cC4l11 al-lHblC no 
\jJopMymo! I~I 1-1 no y n pow,ellHOH ~ ·npHy.ne 18/ . PaC4entl n pU91-'ACHbf Anfl 

p'"}3m'~lIto1X "aCTO T CnCAODr1 H~A I<1 MnYll bCOB HOIqI IOC T", r 3H,]I..4~HHfl 

n ilpaMt' lp{)Q MOIl.i,I'I OC ·f ...OH of)p aTHoH C8 R3Y1 npHM R TtJIlI Pu:HbI"'~1 2 : k :l 
r 

=0.01 ft .. / t<B T. T xJ~ • 1 0 C . MOutt-iOC 1 b . BbiAenA("M.l1I a I-1H rl'pat1nax. 
MCJCt\y HMnYIlb(.aM~ /MOuttlQCTb di<)Ha / . npI>!HRT') paoHO':; (, 01 cpeAHC';' 

M(JUt,me HI/Ie. CD ::::: 0.06/ . llOR Io1Jln~C T paUIotH Bn~J'1"'\o1A k ~ ~t T k 1'"P091,:
Ill'HIlI T ~K*C paC4eTbi /V'IR k ~ - 0 '" AJlR fl'AP:: 5c . 3 H al.l etWIJ1 n apdMl!T

poe AByx 3 K BHDaIlCIHHblX rpy n n 3an il3l\bltia()LijUX Ilci1Tpm-t08 npr'lHR rtl' 

cn"AY"IIIHMH ' ; "I = 0. 364 ; " 2 = 0,6 36; '1' I • 35 .5 C H T " 
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BpeMeHHoi1 a Hanlll3 Ko n e6a HIo1 11 MUUIHocn1 n p H nepIIIOAIII'-I eCKYlX 803- Ha6 JlIOAaTbt.A ~te3')T)'xalO~j.1 e Ko ne6a H'o1fl MOI4HOC TIII , C.... Hy c O""'.Qa.nb Ha A orlot -

M yU\e ~HI AX p e a KTIo18HOC TIo1 c ne p YlOJ,\OM, HP i1T"HbiM ne pl.10 A Y Io1Mn y nb cuB MOU,\ 6a~aR KOTOPbi X 6YACT .... Me T b "fa C TOTY, B ABa pa 3 a M eHb WY~ 4 aCTOTbi 

HOC lJ.1 , n plo1B eAe H B p a60T ax ' 5,S ' Io1 Mny nb c o B MO~HOCTI1 . Yn p OUle HHo e Onl1 CaHlll e I1Mny nb c Hor o p e aK Topa 

KaK H~npePblBHoro nyrcM yc p e AH e H .... R n e p e MeHHblX n o n ep.... OA y CllC,o,O 

Ba HHFI '1Mnynbco8 npl.1BOAIo1T K OWH60l.l HOMY p e 3yn b TaTy. O To ABHr aA 

nPEAEDbHAH nEPEAA fQ4H AH ~YHKU~H PEAKTOPA rpQHI1UY )'CTO~4HDOC TH B 6 eCK OHe4HO CT b . 

!.13Bec TH O , 41 0 '-IeM MeHbWe n epltIOA T , T e M 6nJ.1M< e C BOHC Tsa J.1M

nynb CHOv. CJ.1 C Te Mbi K CBO;':;C TB <lM COO TBeTC -B>'KXQe~ lIenpe pwBHoi:r CI-1 C - n~ T EPATYPA 
T CMbl. B n peAene npJ.1 T .... 0 npIIIX O,Q IIIM K cnCAYt:lI;.(E:!i1 npe AenbHOH 1. 	 6 0 HAoil PE:H KO 1-1 . 1-1 _ , Cr8BHcc KLlu11Q,fI. A3, 1959, T. 7. Bb!n . 5 ,c.~1 7 ,}

n e peAaT04H0 l1 ¢I yH KLt 1.1111 , COOT BC T C TS YIOlU.CH IIIM n YIlbCHOM./ p e a KT opy np~ 2. 	nonoe A.K . OH~H , PI 3-84-338 , AyfiHa, 1984. 
AB y X ) KBJ.1BaneMTHbiX rpynnax 3ana3AbiBalOUll.1 X HC.:1T POHOB 3. 	 Teop"" a8TOM~TH~CCKoro y npaBneHIo1R , 4.1 / n OA pe~ . A . B .H e T Y 

wlo1 f1a/ , HB~cwaA WKo n a 
ll M _. 1968.• 

~. 	 nona. A.K . O~H~ , P 5-8 ~-282, Ay6Ha, 1984. 
(T, p, l)(T2P I I ) 

W	 (p) ~ y (p)  . • *(P») 5. Ula6~n "H E.n . O~H~, PII-85-52. 
R [ ~ • (p) = x' (p) or ·, 0 k - - - - - 191 

R 3 R peT p I LI 	 6. Wafian"H E.n. O~H~, PII-85-309 . • 3(P) 	 R 

rAe 
T , T2 1_

k 	 = -- T 
R 	 J.!l T I T J.!22 TR = ~ lTl~2 T2 

B cpopHYlle / 9/ p - n e p e Me HHaR npeo6pa 30BaHHR Dannaca , y ep ) 1.1 X ( p ) 

-1.1 306paM<eHHA n o Da nnacy He n pe pblBHbl X (flY HKlllo1t1 Bpe Me Hl.1 yet) H xJ1 t). 
npe AC TaBJ1R~UlJ.1X H 3 ce6R COO T BeT CTBeHHO O TKnOHe Hlo1 e MOUlHOC TH peaK

To pa 8 A on Rx 6 a30 Bo i1 MOUlHOC T H 1.1 O TKnOHe HHe 3aAalOUlCH p eaK Tl.1B

HOCH1. Bblpa)f(eH HOt1 B AOnA X B 11 ' 

ne pe,Qa T0 4HYIO $ YHKll'o1 lO / 9/ MO)l(HO TaK)I(e nonY4v\Tb, e CII Io1 BMe CT O 

Io1CXOAHbl X n e peMe~i H blX p aCC MLlTpI'IS<lTb n e p e MeHHblC, y cpeAHe HHble 3a 

n e p'o1o ,o, T, 1. e, c caM o r o H a"l ana DMeCTO IIIMi1 ynbcHoro p e aKT o pa 

pa CCMaTpJ.1BaTb 3KBI.1Bane HTHbH1 e MY Henpe Pbl Bl-i bl~ p e a KTOp. 

CJ1e A y eT OTMe TIo1Tb. "fTO Io1MnyJlb c.. HbiH peaKT Op TepRe l y C TOH'-IIo1BOC 1'b , 

e cnlo1 e ro c p e ,QH!=IR MOUlHOC Tb npe8~aeT rp.:lHW-lHoe 3Ha 4 eHHe /6 /. 
n e pexOA H< e K yc p e ArleHHblM n epCMeH HblM OTo,o,Blo1ra e T 3 T y rpa Hlo1 l1 Y B 

6e c KoHe4Hoc Tb. T. e. 3 KBIo1B aneHTH~H p e aKTOp n0J1y4ae T c R YC10H"fIo1BblM 

nplo1 mo60 H cpe AHe~ MOUlHocn , J "fTO... Ka K BHAH O 1013 Bblpa)Me HIo1R / 8/. 
cn paS eAJ1 Io1BO nlo1Wb np l.1 T ·. O. 

3AKnI04EH~ E 

C nOMO~b ~ a Hanora KplIIT e plo1R YC TO~"fIo1B OC TH Ha HKBH CT a AnR I.1M

n y nbcHbix C ~CTeM nOKa3a HO , '-ITO I.1Mn ynb c HW~ p eaKtop YCToH4HB,eCIlI.1 

e ro c p eAH~R MO\L\ll OC 1b Me HbWe rpaH"I4HOr O 3 Ma4 eHlo1A . r p aH .... 4 Ho e I 

3 Hay eH I.1e 06pa TH O nponOPlllo10 HaJ1b HO K034!¢l\-1 11'o1 eI-IT Y nepCACl '-l 101 MOtI~HOCT 

HO ~ 06pa THOH C BR31.1. 6 0 nbwe MY 3 Ha4 e HI.1 ~ n OC T O AHHOH BpeMe~ .... MO~HOC T \ 

HOi:r 0 6paTHOH CBR 3 J.1, a TaK )f(C 60n bWCH 4acToTe J.1Mn y nbco B M~HOCT"" 
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nonoB A.K . 13-85-840 
YcTOH4HBOCTb HMnynhcHoro peaKTopa nepHOAH4ecKoro AeHCTBHH 

Ll.na BblHBJlE'IIHH 06JlaCTH YCTOf!4HBOCTH HMnynbCHOro peaKTOpa HC
nOJlb30BBH rtH3JlOr KpHTepHH IJaiiKBHCTB AJlH HMnynbCHblX CHCTeM. no

KB3.1HO, 4TO peaKTOp YC'I'OH4HB , eCJlH ero cpeAHHH MOIUHOCTb MeHbllle 
l' p<HIH4HOf'O 3H<l4E.'HHH, KOTOpOe TeM 60JlbliJe, 4eM 60JlbliJe 43CTOTa 

HMIIYJlbCOB MOU(HOCTH 11 nO·CTOHIIHaH BpeMeHH OTpHl(aTeJlbHO·H MO!UHOCT

HOH 06pa TIIOH C IH131l H 4eM MeH bllle K03cjJcjJHl(HeHT nepeAal.JH 3TOH 06pa T 
IWn CHH3H. 3aMe Ha HMnyJlbCHOH MOAeJlH peaKTOpa ynpomeHHOH Henpe-

,. Pbll31fOi-i npHBOAHT K OUJH604HOMy pe3yJlbTaTy npH OnpeAeJleHHH 06JlaCTH •· 
Yl"I'Ofi4HBOCTH. 

Pa6oTa BblllO.f !HC'Ha B Jb5opa TOpHH HeHTpOHHOH ciJH3HKH 0115111. 

Coo6~eHHe 0 0beAHHeHHOI'O HHCTHTyTa RAep~X HCCJleAOBaHHA. ny6Ha 1985 

Ill~ lh' lltl) l ().c. lllllltl q>;J j (() i<U(J. 

Popov A.K . · 13-85-840 
Stability of!\ Perio<.licallv Pulsed Reactor 

To r eveal the pulsed r eacto r stability area the Nyquist cri
teria for pul sed system is u sed . It is shown tha t th e r eactor 

is stable if its mean p owe r i s l ess than th e bou ndary v alue . 

The boundary valuP in c r eases with increas ing the power pulse 

f r e quency and time constant of negative power feedback and with 
dec reasing the transfe r coefficient of f eedback . Unlike a pu l

sed r eactor model, a mean-value reactor model gi v es a wrong 

results, when d etermining th e stabili t y r egion. 

The investigation has been performc <.l at the Laboratory 
of Neutron Physics , JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1985 


