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nonoa A.K., Poroa A.ll. 3- 10906 

nepeXOilHLie IIpOUeCChl HMnynbCIIOI'O peaKTOpa HB 6biCTpbiX 
HeilTpOHaX ( pe3ynbT8Tbl ~:onenHpOBBIIH ~) 

npHaeneHhl pe3ynbT8Thl MOnenHpOBBHHSI nepeXOilllblX IIpOUeCCOB HMnynbC· 
Horo peaKropa c napaMeTpaMH VI EP-2 B pNI<HMe nonneplKaHHSI 3anaHHoro 

ypoBH~ MOlllHOCTH npH peryn~pllhiX H cny'lailHHX B03MyllleHH~X peaKTHBHOCTH, 

npH H3MeHeHHH pacxona rennoHocuren~ H npu nepeaone peaKTopa na npyroil 
ypOBelib MOllliiOCTH, 

Pa6oTa Bt.monnena B lla6oparopHH neihpoHHOII <j>H3HKH OVI.RVI. 

Coo6weHBe 06'1oeJliiHeRBOrO BBCTBT}'T& a.llepHWll BCCJJeJIOII&IIBJl. Jb6H& 1977 

© 1977 061>e()uHeHHWil UHt;IIUII)'II •()epHWX UC:t:AeOOeGHUiiJly6HG 

,llns uccne,IJ,oBaHHB ,IJ,HHaMHKH HMnynbcHoro peaKTopa 
Ha 6biCTpblX HeHTpOHaX 6blna COJ,IJ,aHa nporpaMMa MO,IJ,enH
poaaHHB Ha 3BM nepexo,IJ,HhiX npoueccoa peaKTopa11 ~ C no
MOIUbJO :no:H nporpaMMbi MO,IJ,enupoaanoch noae,IJ,eHHe peaK
Tapa B pe:>KHMe llO,IJ,,IJ,ep:>KaHHfi Ja,IJ,aHHOrO ypOBHfi MOIUHOCTH 
npH perynBpHhiX H cny'-laHHhiX B03MyiUeHHfiX peaKTHBHOCTH, 
npH H3MeHeHHH paCXO,IJ,a TennOHOCHTenB H npH H3MeHeHHH 
ycTaBKH MOIUHOCTH, T .e. npH nepeBO,IJ,e peaKTOpa Ha ,IJ,pyrOH 
ypoBeHb MOIUHOCTH. :HJy~IanOCb BnHBHHe Ha nepeXO,IJ,Hhle 
npouecchl napaMeTpoa aaToMaTH'-IeCKoro perynsTopa I API 
H KOMlleHCHPYJOIUero IHnH, HHa'-le, npoMe:>KyTO'-IHOrol pery-

nnopa IKP I. 
:HJyqancs AP, y KoToporo ycTaHOBHBlllaBCB cKopocTh 

nepeMeiUeHHB perynupyiOIUero cTep:>KHB nponopuuoHanbHa 
CHrHany ynpaaneHHfi. IlpH 3TOM nonaranOCb, 'ITO CKOpOCTb 
nepeMeiUeHHB cTep:>KHB AP, a cne,IJ,oBaTenbHO, H cKopocTb 
HJMeHeHHB peaKTHBHOCTH nocpe,IJ,CTBOM AP orpaHH'-IeHa 
HeKOTOpbiM npe,IJ,enoM. HenuHeiiHaB JaBHCHMOCTb peaKTHB
HOCTH AP (A OT nepeMeiUeHHB ero cTep:>KHB y'-IHThiBanach 
aHanHTH'-IeCKHM COOTHOllleHHeM fA., 0,5£Am sin (rr fA), r,IJ,e 
£Am - 31P4leKTHBHOCTb AP, C A - nepeMeiUeHHe cTep:>KHB AP 
B ,IJ,OnBX OT nonHoro XO,IJ,a CTep:>KHfi (-0,5 $.fA _<0,5). 

CurHan ynpaaneHHB S onpe,IJ,ensncs oTHOCHTenbHOH 

OlllH6Koii perynupoaaHHB ~ ~ E *- E 
E* 

r,IJ,e E H E *- cooT-

BeTCTBeHHO H3MepeHHOe H Ja,IJ,aiOIUee 3Ha'-leHHfi 3HeprHH 
TeKyiUero HMnynbca MOIUHOCTH. PaccMaTpuaancs cne,IJ,yiO
IUHH JaKoH ~opMupoaaHHB curHana ynpaaneHHB. B MOMeHT 
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BpeMeHH t-nT lr.LJ.e ll- HOMep TeKyll.{ero HMllYJihCa MOll.{

HOCTH, a T - nepHO.LJ. CJie.LJ.OBaHHR HMllYJihCOBI CHrHaJI 

- - 1 -
ynpaaneHHR paaeu tln • An_ 1+ r(~ -t\n·l ) H 3TO JHa"'eHHe 

COXpaHJieTCR .!1.0 MOMeHTa llORBJieHHR CJie.LJ.yiOll.{ero HMllYJihCa 

MOll.{HOCTH. 3.LJ.ech r _:::1 HeKoTOphiH napaMeTp. Bhl6opoM ero 

3Ha"'CHHJI .LJ.OCTHraeTCJI pa3JIH"'HaJI CTeneHh HHepUHOHHOCTH 
llpH !j>opMHpOBaHHH CHrHaJia ynpaBJieHHJI. 

fipu r~l B MOMeHT t,.nT JHa"'eHHJI curuana ynpasne

HHJI H OTHOCHTeJihHOH OlllH6KH peryJIHpOBaHH!pa~HhJ: fin•!\n · 
Ilpu r -, 1 npupall.{euue curuana ynpasneHHR 1\-An-

1 
y)l{e He 

6y.LJ.CT paBHO paJHOCTH Me)K.LJ.Y TeKyll(HM 3Ha"'eHHeM OTHOCH

TCJibHOH OlllH6KH perynupoBaHHJI H npe.D.hi.!J.Yll.{HM 3Ha"'eHHeM 

CHrHaJia ynpaBJieHHR, a 6y.LJ.eT COCTaBJIRTh JIHillh "'aCTh 

:non paJHOCTH J..(t\ -:\ ). 4eM 6oJihllle r , TeM nnaauee 
r n n-f 

HJMeueuue curuana ynpaaneHHR no cpaaueHHIO c HJMeue
HHeM OTHOCHTeJihHOH OlllH6KH perynupoBaHHR. 

1-lJyqanoch BJIHRHHe ua nepexo.LJ.Hhie npouecchi napa

MeTpa uuepuuouuocTH r u KoJ<lxt>uuueHTa ycuneHHH AP. 

IIo.u. K03$lluuneHTOM ycuneHHR AP kA nounMaeTCR OTHo

llleuue MaKCHMaJihHOrO 3Ha"'eHHJI ycTaHOBHBilleHCR CKOpo

CTH HJMeHeHHR peaKTHBHOCTH AP K TOMY JHa"'eHHIO curua

na ynpaBJieHHR S , llpH KOTOpOM 3Ta CKOpOCTh .lJ.OCTHra-
m 

(dfjdt)
111 eTCR: k A----:_----. 

Am 
IIpu MO.LJ.enupoaauuu K03~HUHeHTY ycuneHHR AP npu

.LJ.aaanoch TPH JHa"'eHHR: 0,025; 0,25 H 2,5 f3 I c.*Hau6onh

llleMy 3Ha"'eHHIO COOTBeTCTByeT HaH60JihWaR CKOpOCTh H3-

dfA 
MeHeHHJI peaKTHBHOCTH ( --) = 0,035 /31 C. 

dt m 

C"'HTanoch, 'ITO BKJIIO"'euue H OTRmoqeuue KP ocyll.{ecT
BJIJieTcJI nocpe.LJ.CTBOM pene. 0TKnoueuue cTep)I{HJI AP oT 

cpe.LJ.nero noJIO)KeHHJI 6onee "'eM ua nonosuuy ero Mai<cu

MaJihHoro XO.LJ.a B TY HJIH HHYIO CTOpOHy Bhl3hiBaeT BKJllO"'eHHe 

* {3 - CYMMapHaJI .LJ.OJIJI 3ana3.LJ.h1Bal0ll.{HX HeHTpOHOB. 
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KP, B peJyJihTaTe qero cTep)l{eHh KP .LJ.BH)KeTc.R B TOM )l{e 

uanpaaneHHH, a KOTopoM .LJ.O JToro .LJ.BHranc.R CTep)l{eHh AP. 

0TKmo"'eHue KP JaBHCHT oT KoJ<lxt>uuueuTa B03BpaTa pene. 
liO.LJ. K03<lxt>HUHeHTOM B03BpaTa llOHHMaeTCJI OTHOWCHHe BeJIH

"'HHhl CMell.{eHHJI cTep)I{HJI AP loTHOCHTeJihHO cpe.LJ.Hero no

JIO)KeHHJII, npu KOTopoa npoucxo.LJ.HT OTKJllO"'eHHe KP, K se

JIH"'HHe CMell.{eHHJI cTep)I{HJI AP, npu KOTopoa npoucxo.LJ.HT 
BKmoqeuue KP. 

PaccMaTpusanuch .LJ.Ba JHa"'eHHJI KoJ<lxt>uuueuTa B03Bpa

Ta pene: 1 H 0. IIpu KoJ<W>uuueuTe 1 OTKmo"'euue KP npo

ucxo.LJ.HT Tor.LJ.a, KOr.LJ.a OTKJIOHeuue cTep)I{HJI AP oT cpe.LJ.Hero 
llOJIO)KeHHJI CTaHOBHTCJI MeHhWe llOJIOBHHhl ero MaKCHMaJih

HOrO xo.LJ.a. IIpu KoJ<t><PuuueuTe 0 OTKJIIO"'eHHe KP npoucxo.LJ.HT 
JIHillh Tor.LJ.a, KOr.LJ.a cTep)l{eHh AP .LJ.OCTHraeT cpe.LJ.Hero no
JIO)KeHHJI. 

3aBHCHMOCTh peaKTHBHOCTH OT MOIUHOCTH peaKTOpa 

lo6paTHaJI CBJI3hl Y"'HThiBaJiaCh nyTeM BBe.LJ.eHHJI 3aBHCHMO

CTH paCWHpeHHJI TOllJIHBa H TellJIOHOCHTeJIJI OT HX Cpe.LJ.HHX 

TeMnepaTyp. 

IIpu MO.LJ.enuposaHHH nepexo.LJ.HhiX npoueccoa nonaranoch, 

'ITO .LJ.O MOMeHTa BOJMYIUeHHJI cTep)I{HH AP H KP uenO.LJ.BH)I{

Hhi H HaXO.LJ.JITCJI B cpe.LJ.HeM llOJIO)KeHHH, a BCJI CHCTeMa -

B ycTaHOBHBWeMCJI COCTOJIHHH. 

Ha puc. 1-8 noKa3aHhi nepeXO.LJ.Hhle npouecchl HMnynhc

HOrO peaKTOpa C napaMeTpaMH lf.l)p- 2 B pe)I{HMe CTa6HJIH-

3aUHH MOll.{HOCTH npH THllOBhiX B03MYIUeHHJIX. qaCTOTa 

HMllYJihCOB MOIUHOCTH npHHJITa HaHMeHhWeH 15 Tlll, 'ITO 

COOTBeTCTByeT HaH6onee HanpJI)KeHHOMy pe)I{HMY pa60Thl 
peai<Topa • 

Ha puc. 1 llOKa3aHO H3MeHeHHe OTHOCHTeJihHOH OWH6KH 

perynHpOBaHHJI llpH CKa"'K006pa3HOM yBeJIH"'eHHH peaKTHB

HOCTH CHCTeMhl Ha 0,02 {3 .LJ.JIJI k A , paBHOrO 0,025 H 

0,25 f3 I c. IIpu HOMHHaJihHOH MOll.{HOCTH peaKTopa BBe.LJ.eHHe 

.!J.OllOJIHHTeJihHOH HHepUHOHHOCTH B CHrHaJI ynpaBJieHHJI lnpH 

r =51 npaKTH"'eCKH He OKa3biBaeT BJIHJIHHJI Ha nepeXO.!J.HhiH 

npouecc. llpH MOIUHOCTH )l{e, COCTaBJIJIIOIUeH 10«1o OT HOMH

HaJihHOH, BBe.LJ.eHHe HHepUHOHHOCTH CyiUeCTBeHHO YXY.LJ.WaeT 

nepeXO.LJ.HhiH npouecc. Jlyqwue nepexo.LJ.Hhie npouecchl cooT

BeTCTBYIOT B Mepy Me.LJ.neunoMy AP I k A = 0,025 f3 I cl 
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Puc. 1. Jf3MeHeHue omHocumeAbHOii owu6Ku pe2yAupoeaHUR 
-\ /o2u6a10UIQR/ npu cKa'IKe peaKmUfmocmu 0,02 t-3e MOMeHm 
epeMeHu t~O . t - 6peMR 6 c. CnAOWHble AUHUU omHocRmcR 
K peJICUMY noOOepJICQHUJI HOMUHQAbHOU MOUjHOCmu, nyHKmup
Hble - 10'fo om HOMUHQAbHOU. 1 - k A =0,25 {1/c, r =1. 
2 - kA =0,025 {1/c, r =1. 3 - k A =0,25 {J/c, r =5. 
4 - k A =0,25 {YC, r =1. 5 - k A =0,025 {1/c, I' =1. 

6e3 BBC)J.CHHH )J.OllOJIHHTCJILHOH HHCPUHOHHOCTH. llpu HOMH

HaJILHOH MO~HOCTH nepeXOJJ.HLIC npOUCCCL! JJ.JIH kA = 

= 0,025 Nl c H k A= 0,25 t-3 I c npaKTH'-ICCKH cosna.n.aiOT. 

Opu 10-npoueHTHoH: MO~HOCTH .n.nH k =0,025 f-3lc nepe-
v A v I 6 XO)J.HLIH llpOUCCC HMCCT anepHO)J.H'-ICCKHH a He KOJIC a-

TCJILHLIH, KaK npu k A =0,25 f-31 cl xapaKTep. Opu k A = 

= 2,5 f-31 C B CHCTCMC Ha6JIIO)J.aiOTCH aBTOKOJie6aHHH. 

Mo.n.enuposanucL nepexo.n.HLie npoueccw npu cny'-laHHOM 

B03MY~CHHH peaKTHBHOCTH, H3MCHHIO~CHCH B )J.Halla30HC 

±0,05(-3 C llOCTOHHHOH llJIOTHOCTLIO BCpOHTHOCTH. PeJynL

Ta TLI Mo.n.enuposaHHJI cse.n.eHLI B Ta6nuuy. B Hen yKaJaHLI 

CpC)J.HCKBa.n.paTH'-ICCKHC 3Ha'-ICHHH OTHOCHTCJILHOH OWH6KH 

perynuposaHHH JJ.JIJI pe)I(HMa caMoperynHposaHHJI, Kor.n.a 

AP u KP OTKJIIO'-ICHLI, u JJ.JIH pe)I(HMa aBTOMaTH'-ICCKoro 

perymiposaHHH. B JTOM nocne.n.HeM paccMa TpusanocL snuH

HHe paJJIH'-IHLix JHa'-leHHH KoJ!W>uuueHTa ycuneHHH AP kA , 

a TaK)I(C BJIHHHHC )J.OllOJIHHTCJILHOH HHCPUHOHHOCTH, BBO)J.HMOH 
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Puc. 2.flepexoOHbJe npo~eccbl npu cAy'laiiHOM 603MYUieHuu 
peaKmU6Hocmu, U3MeHRIOUieiicR 6 ouana3oHe !:_0,05 fl c no
cmoRHHOii nAomHocmbiO 6epoRmHocmu. CpeOHRR MOUIHOCmb 
peaKmopa cocma6ARem 10'{o om HOMUHQAbHOii, K03~~u~ueHm 
ycuAeHuR AP kA =0,25 Ole, ·\- omHocumeAbHaR owu6Ka 
pe2yAupo6aHuR, , b - peaKmu6Hocmb AP 6 ooARX {3, t -
6peMJI 6 C., Q - OonOAHumeAbHQJI UHep~UOHHOCmb 6 KQHQAe 
ynpa6AeHUR omcymcm6yem /r =1/, 6 - oonoAHumeAbHQR 
uHep~uoHHocmb 66eOeHa I r =5/. 

npu ¢opMuposaHHH 

/r ~1 COOTBCTCTByeT 

UHOHHOCTH/. 

CHrHana ynpaBJICHHH napaMCTpOM I' 1 
OTCYTCTBHIO )J.OOOJIHHTCJILHOH HHep-

H3 Ta6nHULI BHJJ.HO, 4TO c T04KH 3peHHH peaKuuu Ha 

CJiy4aHHh!C B03MY~CHHH peaKTHBHOCTH CJICJJ.YCT OT)J.aTh 

npe.n.no'-ITCHHC 6onee MCJJ.JICHHOMY AP, TaK KaK npu nlo6oM 
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Puc. 3. H3MeHeHue 0111HocumeAbHoii owu6Ku pezyAupo8aHUJI 
i\ 8 peJKUMe caMopezyAupo8aHUJI npu cAy~aiiHOM 803MYJ11e
HUU peaK111U8HOC111U, U3MeHJIIOJ11eUCJI 8 Ouana30He :!"_0,05 {3 
C nOC1110JIHHOU nA0111HOC11lb10 8epOJI111HOC111U. t - 8peMJI 8 C., a -
cpeOHJIJI HOMUHUAbHUJI MOJIIHOC111b peaK1110pa. 6 - cpeOHJIJI 
MOJIIHOC111b peaK1110pa, COC111U8AJie111 JO'fo 0111 HOMUHQAbHOU. 

Tad.II!DB 

Cpe,mreKI!8~8TII'Iec~~:oe sHa'leHJie o-raocnel!LROI 

OIDII<ll<l! pery.lllpOI!BHBJJ f::. cp,RB. 

Cpe)!HJJJJ 
2S .£ll• KB. 

MOIII!IOCU ~~ 81!TOMBTI!'I8CKOro <li'YJIIIDOI!8HI!JJ 
peanopa B pelUDie "1: = I "l ~ 5 
I! _,.IIR:I OT 
HOIOIH8lll>ROI CW«lpery.llll- KA~,025 KA~•25 KA=O,OOS KA~,25 

poi!SRIIJ! 

fl/c Jo/c .fl/c ~/c 

I 0,38 0,38 0,4 0,38 0,38 

0,32 0,35 0,3! 0,42 

0,31 0,36 lJ,3I 0,45 __ r:__, __ 
8 

J 
I 

E• 

~:~:~~~n r-r--....------r-: : -...-: ~: i 
0 4 8 12 16 t 

E 

~~:~~:;h); ;_ ~--; Fi 
0 4 8 12 16 t 

EA I £K 

:~~0~ ~-~_t~-. ~ ~.- j 
' 0 4 8 12 16 t 

Puc. 4. /Iepe8oo pea1<111opa Ha noHuJKeHHbtii ypoeeHb MOJII
HOC111U /Ha~aAbHQJI MOJIIHOC111b COC111U8AJie111 J'fo 0111 HOMUHQAb
Hoii/. E*, E - coo111ee111c1118eHHO 3aOa10111ee u 111eKy111ee 3Ha~e
HUJI 3Hep2UU UMnyAbCQ MOJIIHOC111U /ozu6a10J11Ue/ 8 c; fA' f K
peaK111U8HOC111b, o6ycA08AeHHaJI coo1118e111C1118eHHO AP u KP 
8 OOAJIX {3; t- 8PeMJI e c. - kA =0,025 {3/c. 
-- - - - - - kA =0,25 {3 /c. /3Hep2UJI UMee111pa3MepHOC111b 

8peMeHU, nOCKOAbKY MOJIIHOC111b 8blpaJKeHa 8 0111HOCU111eAbHblX 

eOUHUijax/. 

ypoBHe MOil.IHOCTH yBenH'IeHHe K03cjxpH.u;HeHTa ycHneHHJI AP 
npHBO,ll,HT K yBenH'IeHHIO cpe,l],HeKBa,ll,paTH'IeCKOH OTHOCH

TenLHOH owH6KH perynHpoBaHHJI. llpH Me.D.neHHOM API k A= 
= 0,025 (-3/ cj BBe,l],eHHe ,lJ,ODOnHHTenLHOH HHepiJ;HOHHOCTH 

npH 4JopMHPOBaHHH CHrHana ynpaBneHHJI He OKa3LIBaeT 

KaKoro-nH6o JaMeTHoro BnHJIHHJI. llpH 6onee 6LicTpoM AP 
/kA=0,25 {3/c/ H npH MOil.IHOCTH peaKTOpa, CyiiJ;eCTBeHHO 

MeHLWeii HOMHHanLHOH, BBe,l],eHHe HHepiJ;HOHHOCTH yxy,lJ,WaeT 

pa6oTy CHCTeMbl. 

Ha puc. 2anoKa3aHbl nepexo,l],Hble npo.u;eccLI, cooTBeTCT

BYIDIIJ;He pa60Te peaKTOpa CO cpe,ll,Heii MOIIJ;HOCTLIO, COCTaB

nJIIOIIJ;eii 10~ OT HOMHHanLHOH, npH kA =0,25 /3/c H r =1. 

9 



E~E 
0,2 

0,18 

0,16 

0,14 

r~-~E·~~ 
0 10 20 30 t 

E:o:~ : ; -~---1 
' 0 10 20 30 t 

EK 
0 f---------

....... -0,4 ...... 
...... ....... ...... 

-0,8 
0 10 20 30 t 

Puc. 5. flepeaoo peaKmopa 11a noHU.JI<CHHbiU ypoeeHb MOIJI
Hocmu /Hatta;lbHaJi MOIJIIWCmb IWMUIIQ.IbHaJI/. E' , E - coom
uemcmaeNHO 3QOQIOIJII!C U mei\YIJII!I! 3JW'II!HUJI JHI!p.?UU UM· 
nyAbC08 MOUJHocmu /ozu6a10UJUe/ 6 c; 1 A , 'K - peaKmu8-
Hocmb, o6yuweAeHHaJI coomuemcm8eHHO AP u KP 6 OOAJIX fi ; 
t - 8peMJI 8 c .. k A =0,025 fi/c; npeoeAbHaJI cKopocmb uJ
MeHeHUJI peaKmU8Hocmu nocpeocm8oM KP npuHJima 0,035/i/c. 
··-·-·-· .-.-- -· - Ko:J(Jl/Jut~ueNm eo:Jepama peAe, 8KAIOtta10UJeco 
u omKAIOttaiOUJezo KP, pa8HbiU 1, -- -· · - - Ko:J(Jf/Jut~ueNm 
60.Jupama peAe, paeHbiU 0. 

Ha puc. 26 noKaJaHhi npou.eccbi npu roii :>Ke peanuJaU.HH 

cny'laHHOro H3MCHCHHJI peaKTHBHOCTH H TOM :>KC k A, HO npH 

r =5. 
flpH llpO'IHX paBHbiX ycnOBHJIX CYll.ICCTBCHHOC llpOJIBnCHHC 

OTpHUaTCnbHOH TCMnepaTypHOH o6paTHOH CBJI3H peaKTOpa 

Be.ae 1 K YHCJ1H4CHH10 cpe.UHCKBa;J.pa TH4CCKOH OTHOCHTCJlbHOH 

uwu6KH pei·ynupoBaHHH. Ha puc. 3 noKa·laHbi H3MCHCHH.Il 

01 HOCHTCJlbHOH OWHOKH pCI')iJlHpOBaHHJI B pe)KHMC CaMO

pcryJlHpOHaHHJI llpH O,il,HHaKOBbiX /TaKHX )KC, KaK B llpC;J.bi· 

.UYIIIItX CJ1)i4a.llX/ pCaJIH3aUHJIX B03M)'ll.la10IIICH peaKTHBHOCTH. 

Puc. 3a CUOTBCTCTB)iCT HOMHHaJlbHOH MOIIIHOCTH, a puc. 36-
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Puc. 6. llepexoOHble npot~eCCbl npu yMeHbWeHuu cKattKOM 
pacxooa menAoHocumeAJI e 08a pa3a 8 MoMeHm 8peMeHu 
t =0. CnAOWHble AUHUU coomeemcm8y10m Ko:J(Jf/Jut~ueNmy 8o3-
8pama peAe 1, nyHKmupHble - 0. E - 3HepzuJI UMnyAbC08 
MOUJHOCmU /02U6QIOIJIQJI/ 8 c; r A'' K - peaKmU8HOCmb, o6yc
A08AeHHQJI coom8emcm8eHIIO AP u KP 8 OOAJIX (1; {-) - yc
peOHeNHaJI no o6oeMy aKmU8HOU 30Hbl meMnepamypa monAu8a 
8 MOMeNmbl OKOH'IQHUJI UMnyAbC08 MOIJIHOCmU /ozu6aiOIJIQJij 
8 ° C; t - 8peMJI 8 c. k A =0,025 fi/c; npe6eAbHQJI cKo
pocmb U3MeHeNUJI peaKmu8uocmu nocpeocm8oM KP npuHJima 
0,035 {i /c. 

lOcfo or HOMHHana. AHanorH'IHhle npou.eccbl ua6mo.n.aroTCJI H 

npu aaroMaTH'ICCKOM perynupoaaHHH c Me.n.neHHbiM AP 

I kA =0,025 {3/c/. 
Mo.n.enupoaancJI nepeao.n. peaKropa ua HOBbiH ypoaeHb 

MOIII.HOCTH llYTCM H3MCHCHHJI CKa'IKOM JaJJ.aiOll.ICrO 3Ha'ICHHJI 

3Hepruu HMnynbca E*.Ha puc. 4npuae.n.eHbl nepexo.n.Hhle npo

u.eccbl, COOTBCTCTBYIOIII.HC llOHH:>KCHHIO MOll.IHOCTH peaKTOpa 

Ha 10cfo OTHOCBTCnbHO ee npe:>KHero ypOBHJI, COCTaBn.IIIOll.ICrO 
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Puc. 7. IloHUJICeHUe MOUIHOCmU HQ 20tfo om HOMUHQAbH020 
ypoeH~. /IlpeoeAbHa~ cKopocmb U3MeHeHu~ peaKmueHocmu 
nocpeocmeoM KP cocmaeA~em 0,007 {3/c/. E*,E - coom
eemcmeeHHO 3UOU10Uiee u meKyUiee 3Ha'-leHu~ 3Hepzuu uM
nyAbcoe MOUIHOcmu jozu6aiOUIUe/ e c; € , (K - peaKmue
Hocmb, o6ycAoeAeHHa~ coom6emcm6eHHO ~p u KP 6 ooA~x 
{3; t - 6peM~ 6 c. - k A =0,25 {1/c. -- - -- -
k A= 0,025 {3/c. 

10/o oT HOMHHaJihHoro 3Ha'IeHH.II. Ilpu k A= 0,025 (3 I c Ha-

6mo,!l;aeTC.II llJiaBHhiH nepeXO,!l; Ha HOBhiH ypoBeHb MOIUHOCTH. 

Ilpu k A =0,25 {i I c nepexo,!l;HhiH npou.ecc HOCHT Kone6a

TeJihHhiH xapaKTep. 

Ha puc. 5 noKa3aHhl nepexo,!l;Hhle npou.ecchi, cooTBeTCT

BYlOIUHe llOHH>KeHHlO MOIUHOCTH peaKTOpa Ha 100/o OT HOMH· 

HaJihHOrO ypOBHJI llpH ,!l;BYX 3Ha'IeHHJIX K03~HIJ,HeHTa B03· 

apaTa pene, BKJIJO'Iaromero H OTKJIJO'IaJOmero KP: 1 H 0. 
IlpuBe,!l;eHHhle nepexo,!l;Hhle npou.eccbl OTHOC.IITC.II K cnyqaro, 

KOr,!l;a ycTaHOBHBWa.IICJI CKOpOCTb H3MeHeHHJI peaKTHBHOCTH 

nocpe,!l;CTBOM KP npHH.IITa paBHOH 0,035 ,!l;oneB: (3 B ceKyH

,!l;y, a K03~HU.HeHT ycuneHH.II AP k A =0,025 {3/ c. 

Puc. 6 oTpa>KaeT BJIH.IIHHe Ko34J4luu.ueHTa B03BpaTa pene 

/1 u 0/ Ha nepexo,!l;Hhle npou.ecchl peaKTopa, pa6oTa10mero 

Ha HOMHHaJibHOH MOIUHOCTH, npH yMeHbWeHHH CKa'IKOM B 

,!l;Ba pa3a paCXO,!l;a TellJIOHOCHTeJIJI qepe3 aKTHBHYIO 30HY 
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Puc. 8. flOHUJICeHue MOUIHOCmU HQ 20f{o om HOMUHQAbH020 
ypo6H~. /flpeoeAbHa~ c:Kopocmb U3MeHeHu~ peaKmU6Hocmu 
nocpeocm60M KP cocma6A~em 0,035 /~ /c/. E-~", E - coom-
6emcm6eHHo 3aoa10Uiee u meKyUiee 3Ha'-leHu~ 3Hepzuu uM
nyAbC06 MOUIHocmu jozu6aiOUIUe/ 6 c; , , rK- peaKmu6-
Hocmb, o6ycA06AeHHa~ coom6emcm6eHHo A'}> u KP 6 ooA~x 
f3; t - 6peM~ 6 C. ---------- - kA =0,25 (3 jc, K03t/Jt/JUtiUeHm 
eo36pama peAe, 6KAIO'-IUIOU1e2o u omKAIO'-IUIOUiezo KP, pa6eH 
HYAIO; · - -·- · - k A =0,025 n /c. 

BCJie,!l;CTBHe OTKJIIO'-IeHHJI O,!l;HOH H3 ,!l;BYX neTeJib KOHTypa 

TennoHocuTeJI.II. KaK H B npe,!l;hi,!l;YlUeM cnyqae, npHH.IITO 

k =0,025 {-f c, a ycTaHOBHBWa.IICJI CKOpOCTb H3MeHeHHJI 
A 

peaKTHBHOCTH nocpe,!l;CTBOM KP - 0,035 (3/ c. 
lf3 puc. 5 H 6 BH,!l;HO, 'ITO HyJieBOe 3Ha'IeHHe K034xfl.u

IJ,HeHTa B03BpaTa pene, o6ecnequaa.11 B03BpameHue AP B 

Cpe,!l;Hee llOJIO>KeHHe, CllOC06CTByeT npO,!l;OJI)KHTeJibHOMY 6e3-

ocTaHOBO'-IHOMY ,!l;BH>KeHHIO cTep>KH.II KP /'ITO He>KeJiaTeJihHO 

no coo6pa>KeHH.IIM 6e3onacHoCTH/, u, cne,!l;OBaTeJibH0,6onee 

,!l;JIBTeJihHOMY nepeperyJIBPOBaHBlO. 
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I13MeHeHHe ycTaBKH ypoBH.II MOI.QHOCTH Ha 20o/o I puc. 7 
H 8/ npHBO~HT K Cyi.QeCTBeHHO XY~WHM nepeXO~H~M npo
~eCCaM, 'leM H3MeHeHHe Ha 10~o /puc. 5/. YcTaHOBHBWa.II
C.II cKopoCTb H3MeHeHH.II peaKTHBHOCTH nocpe~cTBOM KP 
npHH.IITa 0,007 {3/ c I puc. 7/ H 0,035 {3 I c I puc. 8/. 
Puc. 7 H 8 oTpa:>KaiOT TaK:>Ke BJIH.IIHHe KoJ<W>H~HeHTa ycu
neHH.II AP I k A =0,025 H k A =0,25 {3/ c/ Ha nepexo~Hble 
npo~eccbl. 3oHa He'lyBCTBHTeJihHOCTH ycunHTeJI.II AP no 
BXO~HOMY CHrHaJiy npHH.IITa paBHOH 10<fo OT TOro YPOBH.II 
cHrHana, npu KOTopoM ycTaHOBHBWa.llc.ll cKopoCTb AP ~o
CTHraeT MaKCHMaJibHOro 3Ha'leHH.II. BapuaHT c 6onee 6~a~
cTpbiMH AP H KP I cnnowHble JIHHHH Ha puc. 8/ OTHOCHTC.II 
K CJiy'laiO, KOr~a KOJ<WJH~HeHT B03BpaTa pene, BKJIIO'IaiO
I.Qero a OTKJIIO'IaiOI.Qero KP, paBeH HYJIID. 

I13MeHeHHe MOU\HOCTH Ha 20o/o Tpe6yeT KOMneHCa~HH 
opraHaMH peryJIHpOBaHHJI ~OCTaTO'IHO 60JibWOH peaKTHBHO
CTH, o6yCJIOBJieHHOH TeMnepaTypHOH o6paTHOH CB.II3bl0. 
B JTOM pe:>KHMe AP npo~OJI)I(HTeJibHoe BpeM.II Haxo~HTC.II 

B KpaiiHeM nono:>KeHHH, He yqacTBY.II B npo~ecce perynupo
BaHH.II. B pe3yJibTa Te 3TOrO CHCTeMa npo~OJI)I(HTeJibHOe 

BpeMH pa6oTaeT He KaK 3aMKHyTa.ll, a KaK pa30MKHyTa.ll, 
'ITO He:>KeJiaTeJibHO, OC06eHHO B pe:>KHMe nOBbiWeHHH Mom
HOCTH peaKTopa, npu KOTopoM cTep:>KeHh KP npo~OJI)I(HTenh
uoe BpeM.II ~BH:>KeTCJI B CTOpOHY yBeJIH'IeHHJI peaKTHBHOCTH 

peaKTopa. 
Mo~enupoBaHHe noKa3ano, 'ITO B paccMaTpHBaeMbiX 

THnOBbiX pe:>KHMax uanaque B KOHType AP 30Hbl He'lyBCTBH
TeJihHOCTH, COCTaBJI.IIIOI.QeH 10o/o OT WHPHHbl JIHHeHHOro ~Ha
na30Ha ycHJIHTeJI.II AP no curuany ynpaBJieHH.II, ue oKa3bl
BaeT cyi.QeCTBeuuoro BJIHHHH.II ua nepexo~Hbie npo~eccbl. 

BbiB0,4bl 

1. )l,n.11 nony'leHH.II npHeMneMbiX nepexo~HbiX npo~eccoB 
npH peryJI.IIpHbiX H CJiy'laHHbiX B03Myi.QeHH.IIX peaKTHBHOCTH 
aBTOMaTH'IeCKHH perynHTOP c o6I.QenpHH.IITOH CTPYKTypoil 
/T .e. AP, y KOToporo ycTaHOBHBWa.llc.ll cKopocTh nepeMe
meHH.II cTep:>KH.II AP nponop~uouanbHa owa6Ke perynupoBa
HH.II/ ~OJI)I(eH 06Jia~aTb ~OCTaTO'IHO MaJibiM K03<WJH~HeHTOM 
ycuneuux. BBe~euue ~onoJIHHTeJibHOH uuep~HOHHOCTH npu 
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$OpMHpOBaHHH CHrHaJia ynpaBJieHHJI C ~eJibiO yMeHhWeHHJI 
OTpH~aTeJibHOrO BJIHJIHH.II ciJJIIOKTya~HH peaKTHBHOCTH Ha 
pa6oTy CHCTeMbi peryJIHPOBaHH.II, KaK 3TO npe~yCMOTpeHO 
B npoeKTe HliP-2, HanpoTHB, yxy~waeT nepexo~Hble npo
~eccbl. 

2. )l,n.11 nepeBo~a peaKTopa Ha ~pyroil ypoBeHb MOU\Ho
CTH pa30BOe H3MeHeHHe YCTaBKH 3a~aiOI.Qero ypOBHJI MOI.Q
HOCTH He ~OJI)I(HO 6biTb 3Ha'IHTeJibHbiM, a K03<WJH~HeHT B03-
BpaTa pene, BKJIIO'IaiOmero H OTKJIIO'IaiOI.Qero KP, ~OJI)I(eH 
6b1Tb 6JIH3KHM 1. B npoTHBHOM cnyqae B Te'leHHe npo~on
:>KHTeJibHoro BpeMeHH CHCTeMa pa6oTaeT KaK pa30MKHyTa.ll 
c ueno~BH:>KHbiM cTep:>KHeM AP, uaxo~JII.QHMC.II B KpaiiHeM 
nono:>KeHHH, H ~BHraiOU\HMC.II B TO :>Ke BpeMJI cTep:>KHeM KP. 
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