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1. BBegeHue

Peaxtop MBP-2 ocHamieH CHCTEMOH aBTOMATHYECKOrO DPETYNHPOBAHHA MOLUHOCTH
(AP). OcnoBHas 3anaga AP COCTOHMT B aBTOMAaTHYECKOM BBIBOLE PEAKTOpa Ha 3alaHHBIH
YPOBEHb CPe[HEH MOLIHOCTH M CTabHMIM3alMM MOLIHOCTH PeaKTOpa Ha 3aJaHHOM YPOBHE.
CTpyKTypa H napaMeTpsl AP CyINECTBEHHO BIHSIOT HA HEPEXOJHBIE MPOLECCH MOIIHOCTH.
Ha stane npoextnposanmsa VIBP-2 Gbin BeIBeAICH anroput™ (GOpMHUPOBaHHS PEAKTHBHOCTH
AP, obecrieunBaloIIMi CTATHCTHYECKH ONTHMAILHOE MOJNEPKAHHE YPOBHS MOIIHOCTH, a
HMEHHO - JOCTH)KCHHE MHHHMyMa CpPeIHEKBa[paTH4eCKOro OTKJIOHEHHS SHEPTHH s
6y yILEro MMITy/IbCA MOIIHOCTH HA OCHOBAHHHM HHQOPMAIHH, TONYYEeHHOH B NpenblIyluX
umrnynscax [1]. Ipu BeiBose anroputMa AP npeanosnaranoce, YTo Ha peakTop BO3JeHCTRYeT
cmydaifHOE BO3MYINEHME PEaKTHBHOCTH C HOPMAIBHBIM  33aKOHOM  paclpesieieHHs.
[Npennonaranock Takxe, 4ro AP OLEHHBAaeT 3HAYECHHS PEAKTHBHOCTH, COOTBETCTBYIOINHE
TPEABIIYIHM HMITyIbCaM MOLIHOCTH, ¢ HEKOTOPOH CTATHCTHYECKOH OuIHOKOH H3MepeHwHs,
TaKKe XapaKTepusylolleHics HOPMAalbHBIM 3aKOHOM pachpeseieHus. Kpome toro, 6ruio
BBE/IEHO MOHATHE cTeneHH "crapeHus” uHopmanuu B AP. B pesynsrate 6bU10 nokasado,
yro AP n0JDKeH npeAcTaBisTh U3 cebs HHTErPUpYIOliee 3BEHO, Ha BXOJ KOTOPOro MOJaeTrcs
OTKJIOHEHHE 3HEpPrHH TeKYINero HMITyJbca MOILIHOCTH OT ero 0a3oBoro 3haveHus. B
wrataelit AP MBP-2 noMuMoO peryiMpyIomero CTepXHsS C LIaroBBIM [BHTaTelIeM H €ro
6GI0KOM YHpaBjIeHHS BXOAMT Taioke Of0K criaxuBaHui. BpixonHol curuan 6Gnoka
CINXKABAHHA 1TOCTYIaeT Ha OJIOK YIIpaBIEHHs HIAroBbIM ABHraTesieM U GOpMHpYyeTcs NyTeM
CrIQKUBAHUS  OTKJIOHEHMH OHEPIMM HMMIIyJIBCOB MOIIHOCTH OTHOCHTENBHO 6a30Boro
3payeHus. BJOK CIIaKWBaHMA MpeicTaBiser coOoH MHEpIHOHHOE 3BEHO, a IUAroBBIN
JBUraTeNlb COBMECTHO C pErylHpYIOIMM CTepXHeM H OJIOKOM YOpaBICHHS -
HHTErpHpyomee [2].

B npuHATOH HIEO0JOTHH NIepefaTOyHas XapaKTepHCTHKa 0OpaTHOH CBA3H peaKTopa mo
AP upezncraBiger cobol MO CyTH HEKOTOPBIH GWIBTP HH3KHMX HacTor, ofecneddparounuii
JIOCTATOYHO XOpOUIyIo cTabiim3anuio MolHocTy peakropa MBP-2 B cpennem. Ecrecrsenno,
YTO 3TO BO3MOXHO TOJBKO IIPH YCIOBHH, €CJH CHEKTP BO3MYILICHHH PpEakTHBHOCTH
(IeTepMUHUPOBAHHBIX MIIH CIIy4YalHBIX) JIOKHT B nonoce nponyckanus AP. Hccnenosanus,
IpOBENCHHBIE Ha cTaguH (HU3UYECKOro W 3HEPreTHUYECKOro IMyCKOB PeaKTopa, a TakKe Ha
CTaIHM €ro JIKCIUTyaTallMH TO3BOJIMIIM HMONTYYHTE P NOMOJHHTENbHBIX TAHHBIX, KOTOPHIE HE
ObLIM H3BECTHBI IPY NPOEKTHpOBaHHH AP. OTo, pexae Bcero, crexyolee.

W3-3a  BHICOKOM YyBCTBHTENHLHOCTH peakropa K CJIyYaifHBIM  BO3MYINEHHSAM
PEaKTUBHOCTH, BBI3BAHHBIM HAanpuMep, BUOpalMsaMU MOABMXKHBIX OTpakaTese, IpoxKaHueM
TOIUTHBHBIX KacceT, (UIYKTyalHsMH TeMIlepaTypsl M pacxola HATpHs B aKTHBHOH 30He,
peaxktop MIBP-2 uMeeT cpaBHHTENHHO BBICOKHE (QIIYKTYallMH SHEPTHE UMITYJILCOB (1o £40%).
[Mpu aToM peaibHBI CHeKTp KoneGaHuil SHEPrHHM HMOYJIBCOB IPEACTaBICH HE TONBKO
KOMIOHEHTOH 6enoro uryma, HO H pAIOM JACTEPMUHHMPOBAHHBIX KoJieGaHHH rapMOHHYECKOTO
THIIZa Ha BCEX YacTOTax BIUIOTH O KpuUTHYecKoi dHactoTs! Hadikeucra (2,5 I'm), t.e. Ha
4acTOTaX, CYIECTBEHHO GONBHIMX IPAaHHYHOH 4acTOTHl peaknuu AP.

Kpome TOro, Ha CTagMd HpOEKTHPOBaHHUS He OBUIM H3BECTHBI IlapaMmeTpsl
MOIIHOCTHOM ofparuoit cesa3u. Kak okasanock, s MBP-2 xapakTepHs! TpH KOMIIOHEHTHI
OBICTPON MOIUHOCTHOH oOpaTHOH CBA3M (OIHA W3 HHX IOJOXHTENBHA) ¢ BPEMCHHBIMH
KoHcTaHTaMH ot ~10 710 0,2 ¢.



http:nepetlaTOqHa.sI
http:crJIa)KMBaHM.sI
http:3HaqeHM.sI
http:CrJIaIKHBaHH.sI
http:ynpaBJIeHM.sI
http:CTep)KH.sI
http:3HaqeHH.sI
http:cTapeHH.sI
http:pacnpetleJIeHH.sI
http:xapaKTepM3YIOIUeHC.sI
http:H3MepeHH.sI
http:3HaqeHH.sI
http:pacnpetleJIeHH.sI
http:OTKJIOHeHH.sI
http:ypOBH.sI
http:CPOPMMPOBaHH.sI
http:npOeKTHpOBaHH.sI
http:OCHOBHa.sI
http:perYJIMpOBaHM.sI

Buifop cTpyKTypbl ¥ mapaMeTpoB AP, yuuThIBalomui BCe 0COOEHHOCTH paboThi
peakTopa, Kpaiine BaxeH, T.K. 6e3 AP peaktop HaxonuTCs BOAH3M TPAHHUBI YCTOHYMBOCTH
[3]. 3anac ycTOMYHBOCTH N0 KaKOMY-NHOO napaMeTpy OOBIYHO OLEHHBAKOT KaK OTHOLICHHE
ero 3Ha4YeHHUs, COOTBETCTBYIOINErO COCTOSHHIO peakTOpa Ha IpaHHLE YyCTOHYHBOCTH, K €ro
3HAYEHHIO, ONPENENCHHOMY Ul HCCIeNyeMoro ycToifyuBoro cocrosnus. Ilpu Taxom
TIOAXO/le 3amac YCTOMYHBOCTH, HAPHMEP, IO OJHOMY M3 Tpex Kod(hQUIMEHTOB nepenadu
MOMHOCTHOH ofpatHOM cBssn (MOC), a MMEHHO - TOJOXKHTENbHOMY, OLEHEH BCEro
B 17-19% pis deThIpeX 3aperHCTPHPOBAHHBIX PeXHUMOR paboTsl: 1,9 1 2 MBT (Mait 1993 r.),
1,9 MBT (nexabps 1993 r.) u 1,95 MBT (suBaps 1996 r.). Pacxon TennoHocHTens Ans Beex
pexuMoB coctaBisl 90 M/4y. B ofHOM >Ke M3 3aperMCTpPHpPOBAHHBIX B sHBape 1997 r.
npoueccoB (nmpu cpeaHeit Mommsuoctd 1,87 MBT m pacxose TemnoHocuTens 80 m3/y)
cocTosHue peaktopa 6e3 AP oneHeHo kak Heycroliyusoe [4].

Huxe nan aHanus BIUSHUSA apamMeTpoB LITATHOTO AP na TIEPEXOOHBIC IIPOHECChI
MOIIHOCTH 1IDH PEryJIsIpHBIX U cnyqaﬁﬂmx BO3MYIICHUAX PCAKTUBHOCTH.

2. Kparkoe onucanue moaenu UBP-2

[lepexoaupie TpoLECCH! BBHIYMCICHB C TOMOIIBIO cO3laHHON GnoyHOM MogenH
peaxtopa VIBP-2, ucnons3yromeit z-npeodpazoBanus nepemenusix [5]. Mozens yuutiBaer
HeyuHelRocTh kodddunmentos nepegaun MOC. Brok-cxema peaktopa UBP-2 ¢ AP
npuBesieHa Ha puc. 1.

pFu
Briok Bosmyuaio-
Weit peakTHBHOCT# j
\
|
Aew d¢s] Ernox |6G.| Brokynpas- |pan Pr 6 Acn
- > crnawu- | 2 1€HUS, Asura- . »| BnoK kuHeTHKN P -
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| pyroumi i
! cTepKeHs i
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! ABTOMaTUYECKHA ’ Aen
perynatop BnoK meaneHHon L
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Pnc. 1. brok-cxema peaktopa UBP-2.

[lapameTper GbICTpOH W MeIUICHHOH MOUIHOCTHOM OOpaTHON CBS3M OnpelesneHb
3KCIEpUMEHTAIbHO. BiIoK BO3MyIHaoliell peakTHBHOCTH TO3BOJIAN TEHEPUPOBATEH JHOOYIO
KOMOMHAIMIO JETEPMHHHPOBAHHBIX M Cly4adHBIX M3MEHeHMH peakTHBHOCTH. J[lns
MOJEIHPOBaHHA HCTIONB30BAINCE CKAYKH PEaKTHBHOCTH, a TakXKe ClIydalHBIM rayCcCOBCKHM
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LyM C HATIONEHHOH Ha Hero cepHed rapmoHmHeckux KoneGamuil. B mocmensem ciyuae
HMHTHPOBAJICH PEAIbHBIA CIEKTD CITy9aiHBIX BOSMYINCHUH peakTHBHOCTH, HMEIOIUH MeCTO
IpH HOpMaJIbHOM paboTe peakTopa.

CrincoK HENo1b30BaHHBIX 0603HAEHMI:

E*° - 6a30BO€ 3HAYEHHE SHEPIHUH UMITY IbCa MOIHOCTH;

n - HMHOEKC, YKashIBAIOUIMH, YTO [EPEMEHHHIC C JaHHBIM HHIEKCOM
COOTBETCTBYIOT #1-MY MMIIYJIECY MOLHOCTH;

de, de,, oe=Ae,—Ae, € - COOTBETCTBEHHO OTKJIOHEHHE OJHEPIHH HMITYJIhCA

MOIIHOCTH OT ©0a30BOro 3HAYeHUs (B aonsx or Oasosoro SHQ‘ICHHH), €€
3aaroliee 3HaUeHue, HX pa3HOCTE M CITIaXKCHHAA Pa3sHOCTh,

(7 N )
——zﬁeﬁ - OUEHKa CpEJHEKBAIPATHYECKOTO OTKIOHEHMS OSHEPIUH
N-1

n=1
HMHyHBCOB MOIIHOCTH, HOHy‘{eHHLIX npH MO,T_le.TIHpOBaHHH HepeXOlIHbIX
nponeccor (N=250);

2. P4, PF, PT» PT. PT - COOTBEICTBCHHO PpEAKTHBHOCTH peakropa, AP,

BHEIIHAS (BO3MYILEHHE), a Takxe peakTuBHOCTE MOC (cymMMapHas, GbIcTphIii
u Memiensslii MOC). Bee peakTHBHOCTH BBIP@KEHBI B HMIYJIBCHBIX HONAX
3ana3fpIBaloIHX HEUTPOHOB f,;

~

= IEPHOJ UMITYJIBCOB MOLTHOCTH,

Ry
3

¢j - COOTBETCTBEHHO KOO(DQHLMEHT mNepenayd, NOCTOSHHAA BPEMEHH H
ko3¢ duIEenT HenuHeHHOCTH j-# coctaBmmomei MOC (=1, ..., 5);

k - napamerp ycpeaHeHHs 610oka criaxuBaHus AP (MOXET NpHHHMATE OIHO H3
yeThIpex 3HaueHuit: 4, 8, 16, 32);

A - mapaMeTp CKOPOCTH 1HaroBoro apurarens AP (MoXxeT NpHHHMArh OHHO H3
uyeThIpex 3Hagenuii: 0,05; 0,10; 0,15; 0,20);

va = 5,5 - CKOpOCTh IHaroBOTo IBWraress (iuar/c), COOTBETCTBYIOMIAs 3HAYECHHIO
=4,

ma=0,0136 - Macurrab onsoro mara AP (8,/iar).

3. MoaenupoBaHue nepexonHbIX NpoueccoB

Tlepexomnsle Mpouecchl BBYUCICHBI JUI1  IOByX HabopoB mnapamerpoB MOC,
COOTBETCTBYIOLIUX JABYM PEXHMaM paboTh! peakTopa.

Pexmm 1 cooTBeTcTBYeT cpepHeil MOIIHOCTH peaxtopa 1,7 MBT npu pacxoze
temwtonocuTens 90 m>/u (mait 1993 r.). MOC npeacrasnena 6sictpodt MOC, cocrosuieit U3
TpeX HHEPLUHOHHBIX 3BEHBEB C HENMMHEHHBIMH KoddHuMeHTaMH nepemaud. B nenmsx
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ynpomenus wmogenu xodduumentel nepenadt MOC mnpHHATBI 3aBHCHMBIMH  HE OT
peaxtusroct MOC, xak B [3, 4], a OT OTKJTOHEHHA 3HEPTHH HMITYJibca MOIHOCTH [5].

BricTpas MOIHOCTHAs OOpaTHAs CBA3b OITHCAHA YyPABHEHHEM

3
p'Tn = Z(ijn—l +E°Aen—1kj.{1+CjAen—1.)/Tj)exP(“T/Tj,)' (n
j=1

T.€. TIPEACTaBlIeHa TpeMS HHEPLHOHHBIMH 3BCHBAMH.

Pesxnm 2 coorsercTByet cpenedt mommocty 1,87 MBT nipu pacxozie TenjioHocuTeNs
80 ™*4. MOC mpencTamiieHa ABYMS HHEPIMOHHBIMHM 3BeHBIMH Orwictpoit MOC ¢
HeaHHeHHBIMH KoadduimenTamMu nepenayy (1) (BIUSHHE TPETHEro 3BEHA HE YUHTHIBAIOCH,
T.K. €r0 MOCTOSHHAY BPEMEHU OKa3ajach MHOTO MEHbIUE MEPHOJA UMIYJIBCOB MOLIHOCTH) K
IBYMS HHEPUMOHHBIMM 3BeHbAMH MemieHHoH MOC c¢ nuseliHBIMH KoadduumenTaMu
nepenaun. Memennas MOC onucana ypaBHEHHSIMH

5
Pn = 2 Prin—i +E Aey_tk; /T; )exp(-T/T;), 2)
i=4

npH coOMIOACHUH YCIOBHA
ko Ty = -ks/Ts, 3)
03HaYAIOLIEro, YTO PEAKTHBHOCTH MeieHHoH MOC He H3MEHSeTCS CKauKOM.
PeaxtuBHOCTH AP omiicaHa ypaBHeHUAMH [2]
8¢, =68,_1+(8e, —8€,_; )/ k, @)
Pan=Pan-1+(vama/ 4)T68,_,
rae v m 4 =0,0748 Bu/c.

AHanH3 yCTOWYMBOCTH peaxTopa C BKJIIOUEHHBIM AP Ipm mapamerTpax peakropa,
COOTBETCTBYIOIMX PEXHMY 2, TIOKazall, YTO 3arac yCTOWYMBOCTH Peakropa NOHMXKaeTes ¢
yBennueHneM napametpos AP k u A [2].

ﬂﬂﬂ ABYX YKaszanHbIX PEXKHMOB MOICIHPOBAIMCEL MNEPEXOJHBIC [POUCCChbl [1PHU
Pa3JIMYHBIX BApHAHTaX BO3MYHICHHUA PCAKTHBHOCTH!

BAPHAHT a4 - CKAa4OK PeakTHBHOCTH pr =-0,14,,
BapHaHT 6 - ciyuyalfiHOe BO3IMYHIEHHE PEaKTHBHOCTH C HOPMAIbHBIM 3aKOHOM
pacopenesieHus ¢ aucnepcuei af) =(5- 1072 )2 ﬂf s

BAPHAHT B - BO3MYIIEHHE PEaKTHBHOCTH TIPEACTaBIIeT COGON CyMMy CilydaiiHoro
BO3MYLIEHMs:  COIJIaCHO  BapuaHTy "6" H  ONHOBPEMEHHO  YeThIpeX
CHHYCOHJAJIBHBIX COCTABIAIOUIMX COOTBETCTBEHHO ¢ amiuiutyzamu 0,03;
0,024; 0,009; 0,003 By, ¢ yvacroramu 0,8; 1,25; 1,6; 1,8 T'u u ¢ dazamu
(BBIGpaHHBIMHA TPOK3BOJEHO) 05 0,4; 0,8; 1,2 pan. Takoe Bo3mynieHHe GIIH3KO
K peansHoMy it UBP-2.

Bee mpouecchl mopenupoBanuch kak 6e3 AP, tak m npu BiioyeHHoM AP ¢
pa3HYHBIME 3HaYeHHAMH rapameTpoB k u A. TTomuMo miTaTHbIX 3HadeHui k, paBHBIX 4, 8,
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16 v 32, Bmibupanocs Takke 3Hauenue k=1, yro COOTBETCTBYET OTCYTCTBUIO 6OnoKa
Craa/KUBaHUSL.

Ilepexonnble npoueccsl NpH cKa4Kko0OGPa3HOM HIMEHEHMH PEAaKTHBHOCTH (Bapuaur
"a") ans pexcuma | noxasanel Ha puc. 2a (Ge3 AP) n na puc. 2 6, B, r (¢ AP), a s pexuma 2
- ia puc. 3a (0e3 AP) u na puc. 3 6, B, 1. 1 (c AP).

Tpu (ukcHpoBanubix 3HaueHusx K, pasupix 1, 4, 8, ATUTENBLHOCTD IIEPEXOAHOT0
pouecca yBennIMBaeTCA € yBenHueHHeM fapameTpa A (puc. 2, 3), a npu GUKCHPOBAHHBIX
311avenusx K, papHbIx 16 u 32, - yMeHbluaercs ¢ yBeaHueHHeM A.

Hanmeuswe xonebanus nabmopnaiorcs npu k=1, T.e mpH OTCYTCTBRH 6i0Ka
crnaxuBanus AP (puc. 26 1 30). C ysennuenuem k konebaTesbHOCTE yBenuuuBaeTcs (pyc. 2
8, r.387T)

Ilpu k. paBubix 16 u 32, x01eGaTeNLHOCTE BBIYHCIEHHBIX NIEPEXOMHBIX MPOLECCOB
eue Oonee ypemuuumaercd. Jings pexxuma 2 mpu k=32 u A=0.05 wuabmopaercs
aBTOKONIeOaTeIbHBIH NIPOLIECT, NIPU KOTOPOM AMILIMTYAa KoneGaHUl ¢ TeueHHEeM BPEeMEHH
yBEIUYMBAETCA, BLIXOIA Ha OONBILOH YCTAHOBUBILHIICA ypoBeHb (pHc. 31).

Taxum 06pasom, ecu yuMTLIBATE JHIUE PETYJISAPHbIE BO3MYLIEHHA PEAKTHBHOCTH, TO
1ienecoobpasHo npuaath napamerpaM AP 3nauenus k=1 n A=0,05.

Ha puec. 4 noxaszaHbl 3aBUCHMOCTH CpPEIHEKBANPATHYECKHUX OTKJIOHEHHMH 3HEpruu
HMIIYJIBCOB MOLHOCTH G, BBIYHCIEHHBIX 3a uHTepsan Bpemedu 50 ¢ (250 umnynbcos).
Puc. 4a u 46 OTHOCATCA K CHy4aWHbIM BO3MYLIEHHSM pEaKTHBHOCTH ¢ jucnepcHeit
orf) =25-107* /},‘,7 (Bo3MyuIeHHe PeaKTHBHOCTH COTJIacHO BApHAHTY "0") NpH paznuyuHbIX
3HayeHusx napametpoB AP k n A. Puc. 4a cootBeTcTBYeT pexcuMy 1, a puc. 46 - pexumy 2.

W3 puc. 4 BuaHO, 4TO NpH CnyuaiHbIX BO3MYIIEHHAX peakTUBHOCTH npu k=1 kak wis
pexxuMa 1, Tak M UM pekuMa 2 o ymenbluaetca ¢ ysenudenueM A. [lpu ysenuuenun
napaMerpa k a0 3Havdenus k=4 nns pexuma | o yMenbwaetcs (puc. 4a), a ans pexuma 2 -
1IPAKTHHCCKH He u3MeHseTcs (puc. 46). U3 puc. 4a cnenyer, uro npu k=1 npu A=0.05
c=0,0569, a npu A=0.20 ¢=0.0526, T.e 3nauenua o oranuarotrca na 8 %. Ilpn k=4 nns
A=0.05 0=0,0539, a ansa A=0,20 0=0,0521. 1.e. o oTnnuaiorcs Ha 4%.

Taxum oOpazom, eciiM yUMTBIBaTL OMUMO PETYJIAPHLIX BO3MYHICHHH W CITyudaiilibie
BO3MYILEHHS DPEaKTHBHOCTH, TO H B OTOM ciydae BpaAJ NH ueiecoobpasHo BuiGUpaTh
3Hauenus k Gonsiue 1 (Bo BCSIKOM Clyuae He creayeT BpiGupath k>4).

Ha puc. 4a pokazanpl Taxxe 3aBUCHMOCTH O [Ul pexxuma paboTiul peaktopa | npu
cny4yaHHOM BO3MYLUIEHUH pPEAKTHBHOCTH OJHOBPEMEHHO C UETBLIPbMS  PEryasiplbIMH
CHHYCOUAAIBHLIMH BO3MYLUCHHUAMU (BapHAHT BO3MyIneHHs peakturnocti "8"). M3 puc. 4a

"o

BHAHO, YTO AN BAPUAHTA BO3MYUICHMS DEAKTUBHOCTH "B XapakKTep & HC HIMCHILICH 1o
CpPaBHCHHIO € BapHAHTOM "G", HO 3HAUCHHS O, CCTECTBEHHO, YBCJIMUHIINCH.
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Puc. 2. Ilepexonnsie npouecchl MomnocTd MBP-2 npu ckauke peaktusHocty -0,1P,, cpeauss
MouHOCTE peaktopa 1,7 MBT, pacxon rernonocurens 90 M3/,
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Puc. 3. Tlepexonusie nponeccst Momaoctd MBP-2 nipu ckauke peakruBHOCcTH -0,1P,, cpennss
MOIIHOCTS peaktopa 1,87 MBT, pacxon TerutoHocHTens 80 M9 .
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Puc. 4. CpennexBajpaTHUECKHe OTKJIOHEHHS OJHEPrHM HMIYJNBCOB MOIIHOCTH O B
3aBUCHMOCTH OT mapamerpoB AP k u A.

a - CpeAHss MOWHOCTH peakTopa 1,7 MBT, pacxon tennonocutens 90 m*y. Kpussie 1
COOTBETCTBYIOT CIy4aifHOMy BO3MYILEHHIO PEAKTMBHOCTH ¢ aucriepcueit 25-107
B.2. KpuBBIe 2 COOTBETCTBYIOT CIy4aiiHOMY BO3MEICHHIO PEAKTHBHOCTH C
aucrepeueit 25-107 Buz COBMECTHO C PeryJIsipHbIM BO3MYLUEHHEM B BHJE CYyMMBI
YyeThIpeX CHHYCOUAANBHBIX COCTABMAIOWMX ¢ amiumarygamu 0,03; 0,024; 0,009;
0,003B,, ¢ yactoramu 0,8; 1,25; 1,6; 1,8 I'u u dasamu 0; 0,4; 0,8; 1,2 pan.

6 - cpenHas MoHOCTH peaktopa 1,87 MBT, pacxon rennonocutens 80 m*/4. Kpussle
COOTBETCTBYIOT CIIyMallHOMY BO3MYILIEHHIO PEaKTHBHOCTH ¢ mMcriepcueii 25-10™
P’

— = A=0,05, oo A=0,10, —~.—~  A=0,15, e A=0,20

Jns pexuMa 1 npu BO3MYIICHHH pPEakTHBHOCTH No Bapuanty "B" npu pabote
peaktopa 6e3 AP 0=0,0581, a npu pabote peakropa ¢ AP mpu k=1 u A=0,20 ¢=0,0594
(puc. 4a), 1. npy BKIOUEHHOM AP o yBennuMBaeTcs M0 CpaBHEHHIO ¢ npoueccoM Ge3 AP
Bcero Ha 2%. OnHaxo peryJisipHble BO3MYLICHUS PEaKTHBHOCTH APH Takux mapamerpax AP
OymyT oTctpauBaThcs Oe3 CylIeCTBEHHBIX Tnepeperynuposanufi. MHaue roBops, mpH
napamerpax AP k=1 (6nox croaxwBasus ycrpaneH) u  A=0,20 nabmoparotcs
YIOBAECTBOPUTEIILHBIE HEPEXO/IHBIE NPOUECCH] KaK NpPH PeryJApHEIX, TAK H [PH CIYYalHbIX
BO3MYILLICHUAX PEAKTHBHOCTH.

Jins HarasAHOCTH AJA pa3jindHbIX 3HaYeHHH napamerpoB AP Ha puc. S npencraBneHs!
floKa3aTeqH KayecTBa IEpexoJHBIX I[POIECCOB NPH CIy4yalHBIX H TIPH CKAaYKoOOpaszHBIX
BO3MYUIECHHAX PEaKTUBHOCTH /I PeaKTopa, apamMeTpbl KOTOPOrO COOTBETCTBYIOT PEKHMY
paboter 1. Puc. 5, B 4aCTHOCTH, MOKa3bIBaeT, uyro 1y k=1 npu ymenswenuu A ¢ 0,20 go 0,05
© yBenu4uBaeTcs Bcero Ha 8%, nepeperynpoBaHue ke Aemax YMEHbLIACTCS B 3 pa3a.
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Oy Alpax

0,06 k=1
% o
0,05 A
k=4, k=8
0,04 -
! k=8
0,03 4 —
4 Ae
0,02 k=4 max
0,01 ——
] k=1
0 ' A
0,05 0,1 0,15 0,2

Puc. 5. 3apucuMocTh nokasaresnelt KayecTsa NEpexoAHbIX MPOLECCOoB OT napamerpos AP k
1 A. Cpeansas moumocts 1,7 MBT, pacxon tennonocurenst 90 m*/4, napamerpol
MouHocTH obpatnoil ceazu k=-6,03; 2.33: -0.391 B/MBTt. T=9.27; 3.19. 0.24 c.
¢=0.89: 0,10; -1.4.

G - CpeIHCKBaApaTHUYECKOE OTKJIOHEHHE DJHEPrHH UMIYJLCOB MOUHOCTH MpH
CyHaiHOM BO3MYUICHHH PEAKTHBHOCTH ¢ aucriepcueit 25-107 B2

ACpux - Haubonpliiee I0J0KUTEIBHOC OTKIOHEHHE JHEPrUH HMOYJILCOB MOUWHOCTH

(nepeperyiMpoBaHie) MpH CKAYKOOBPAZHOM BO3MYIUEHHH PEAKTHBHOCTH
-0.1B,.

4. 3aknoyeHue

1. W3 aumanuza CMOAENMPOBAHHBIX [EPEXOAHBIX NPOLECCOB IMPH  PCEYVIISPHBIX
(cxauko0Opa3HBIX) BO3MYIICHHSX PEAKTHBHOCTH CACAYET, UTO HAHIYUIIHC NCPEXOAHDIC
HpOUECcsl COOTBETCTBYIOT CHACAYIOUIHM 3HaudeHHsM napaMerpoB AP: k=1 (re. Onox
craakusauua otcyrersyer) u A=0,05 (T.e. ckopocts asurarens AP spibpana nanGonsbuieit).
DTH [pouecchl  XapakTepu3yloTcs  HauMeHbUWICH  JUIHTEALHOCTBIO M HAHMEHBIUMM
nepeperyJjnpoBaHHeM.

2. M3 ananusa nepexXombIX MPOLECCOB MPH CyualHbIX, 4 TAKKE OJHOBPEMEHHO
IPH CIIy4aHHBIX W PETYNSIPHBIX CHHYCOHIANBHBIX BO3MYIICHHAX PCAKTHBHOCTH. HMEIOIHX
MECTO NpH HOpMaiibHOH paboTe peakTopa, H € YUETOM BausAnusA napamerpos AP na
CKauKoOOpa3Hbie BO3MYULICHHS PEAKTHBHOCTH CICAYET, uTO Henecoodpaino Buidpars k=1 u
A<0.20.

3. YkazauHbiM BbllIe napamMeTpaM  COOTBETCTBYIOT TiIPHEMJIEMBIE TICPCNOJIILIC
OpoLECChl  [IPDH CKa‘iKOQ6p33Hle BO3MYUWICHHAX PEaKTHBHOCTH W JOCTATOUHO IHH3KHE



http:kj=-6.03

3Ha4YeHUs CpPeAHEKBAAPATHYECKHX OTKIOHEHHH MOIIHOCTH NIPH CAyYalHBIX BO3MYIHECHHAX
peaktusHocTH. C 3TOM TOYKM 3pEHMs 3HAYeHHs BHIOPAHHBIX NAaPAMETPOB MOMKHO CUMTATh
ontuManbabiMi. [IpuHsThE B HacTosiee Bpems Ha WIBP-2 napamerpsr AP k=8 u A=0,20
HeJb35 CYMTATh MONHOCTRIO OMITHMAIBHBIMH JUIS HOPMAJIBHOM IKCIUyaTaly peakTopa.
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Bounpapuenxo E.A., Ilenensiues 10.H., ITonos A K. P13-99-200
BiiusHue MapamMeTpoB aBTOMaTHYeCKOro perynsaTopa
Ha MepexofHble NMPOLECCH MOLIHOCTH peakTopa UBP-2

C nomouusio Mogeau peakropa UBP-2, ocHoBaHHOH Ha 6:104YHOMH CTpyKType
¢ z-npeoGpa3oBaHHEM NTEPEMEHHBIX U SKCTIEPHMEHTAIPHO ONpPEAEICHHbIX nNapame-
Tpax OOpaTHBIX CBA3CH BBIYMHMCIICHBI NEPEXOAHBIE MPOLECCH! MOLUIHOCTH INPH pa3-
JMYHBIX 3HAYECHHMAX NAPaMETPOB aBTOMATHYECKOTO pPeryysaropa MowmHocTH (AP).
TMokazaHo, 4TO NMPH PEryISPHBIX BO3MYIUEHHSX PEaKTHBHOCTH Hau/ydluue mepe-
XOAHBIE TIPOLIECCH COOTBETCTBYIOT Haubonplued ckopoctH AP mpu ycrpaHeHUM
610ka crnaxusaius AP. [lanbl pexoMennauuu Boibopa napamerpos AP npu Hamu-
YHM ClTyYaiHBIX BO3MYLICHHH DEaKTHBHOCTH, MMEIOLIUX MECTO NPHU HOPMAIbHOM
pabote peaktopa HEP-2.

Pa6ora BbinonHeHa B JlaGoparopun HeiitponHoH ¢u3uku uM. H.M.Dpanka
OWIH.

Tpenpunt O6beNMHEHHOTO HHCTHTYTA ANEPHBIX HccnepoBanuil. [yGHa, 1999

IlepeBon asropoB

Bondarchenko E.A., Pepelyshev Yu.N., Popov A.K. P13-99-200
Influence of the Automatic Regulator Parameters
on the Power Transition Processes of the IBR-2 Reactor

With the help of the IBR-2 reactor models based on a block structure
with z-transformation of variable and experimentally determined parameters
of feed-backs, the power transition processes at various values of parameters
of the automatic regulator (AR) are calculated. It is shown, that at regular distur-
bances of a reactivity the best transition processes correspond to the greatest speed
of the AR while the AR smoothing-unit is eliminated. The recommendations of se-
lection of the AR parameters are given if there are random disturbances of a reac-
tivity which have place at normal operation of the IBR-2 reactor.

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