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"'Ltf~.~ CTa~~OHapH~~ pe*~M pa60T~ ~MnynbcHoro peaKTopa nep~OA~4eCKO­

,I 
)f.	 ro Ae~CTB~f1, He3aB~c~1Mbll:1 OT ypOBHfI MOlllHOCT~, B03MO>l<eH npa paa­

HOBeCHOM 3Ha4eH~~ n~KOBO~ HaAKp~T~4HOCT~ no MrHOBeHH~M He~Tpo­

HaM/l( no 3TO~ np~4~He nepeA OTKn~4eH~eM MOAynfl~~~ peaKT~BHoCT~ 
lI, Heo6xoA~MO CH~)l(aTb K03~~~4~eHT pa3MHO)l(eH~f1 He~TpOHOB B peaK~ope 

AO õeaonacuor-o ypOBHfI opraHaM~ pe rynapoaauaa , Bo epeMfI 80306­
'I HOBIleH~fI cTa~~oHapHoro pe)l(~Ma /nYCKa peaKTopa/ paBHoBecHafl HaA­

Kp~T~4HOCTb AOIl>l<Ha 6blTb BOCCTaHOBIleHa. ~3-3a OTCYTCTB~fI e 3TOT 
rr{.	 

nep~OA OTpH~aTenbHO~ 06paTHOH CBfl3H MOlllHOCTb peaKTopa C~IlbHO 
3aB~C~T OT YPOBHfI ero peaKT~8HoCT~. Oc06eHHo onaCHO HeKoHTpoIl~­
pyeMoe npeB~weH~e paBHOBeCHO~ HaAKp~T~4HOCT~. 

AIlfl onpeneneuaa BO' BpeMR nycxa peaxropa: n~KoBO~ peaxrwaaocru
.' paapaõor aaa pa3n~4Hble MeTOAbl/ 2/. OH~ OCHOBaHbl 'Ha ~3MepeH~~ na­

4}'!of 

:. 
paMeTpOB ~MnYIlbsa MO~HOCT~, KOTop~e 3aB~CflT OT n~KOBO~ peaKT~B­

.'. HOCT~, MeHfllOllle~CfI npa nepe aone peaxropa ~3 'rnyõoxcr-o nOAKpv1T~­
, \ 4eCKoro COCTOflH~f1 B paBHOBeCH~~ pem~M pa60T~. no AOCT~meH~~ pa­

l" ~, ':~ BHOBeCHO~ HaAKp~i~4HOCT~ ~3MeHeH~f1 3T~X napaMeTpOB npeKpalllalOTCfI.
~', I" 

., ,rt 
AanbHe~wee nOBblweH~e MOlllHOCT~ peaxropa AOCT~ r aer ca YBeIl~4eH~eM 

~HTeHCl'lBHOCT~ 3ana3AbIBa~Ill~X He~TPOHOB.. Pacveruue 3aBI1-CI;lMOCT~ OT 
f.l ~;f. 

n~KoBolll peaKTHBHOCT~ Ié I ~YHK4~~ 3HeprH~ ~MnYllbca /E H/ ~ ~OHa 
/~/, «oropue '06b14HO ~cnOllb3Y.IOTCfI np~ nycxe peaxropa 1t15P- 30, npu­

fi	 
-,...,...---~ BeAeH~ Ha p~c~l, rAe 1 ~ 2 - AOllfl

I	 , ........'------ ­

43 
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Eo ," ," 3Hepr~~ ~MnYllbca E = E • / E + Em/ 
O H' ~ ~'" 3 ~ 4 - 3Ha4eH~fI paBHOBeCHO~ HaA-

Kp~T~4HOCT~ COOTseTCTBeHHO AIlfl 4a­
, " 

CTOT~ pa60T~ peaKTopa 100 ~ 5 c-I, 

,f 
I 

Ha paC4eTH~e Kp~B~e 1 ~ '2 HaHeceH~ 
3Kcnep~MeHTallbH~e T04K~. AOIlfl 3Hep­

" r~~ ~Mnynbca, BbIAeIlfllOw,e~cfI aa BpeMfIf i 
nepaoaa T paõoru peaxropa, onpene ­

~ llfleTCfI C nàMolllb~ nycKoBo~ annapaTY­
pbl /2/. He~TpOHHble nerexropu / C4eT4~­
K~/, pacnonoxeuuae B6n~3~ aKT~BHO~ 

30H~ peaKTopa, f1BJ1f1IOTCfI AaT4~KaM~ 

~MnynbcH~x CHrHallOB Allfl Tpex He3a­
BVlCIAMblX KaHaIlOB ~3M.epeH~fI. Bo ape­

I MfI nYCKa ~ B~BoAa peaKTopa Ha MOW,­
'IIJ 

HOCTb	 np~ Bcex ~~KCl;lpOBaHH~X nono­
meHl;lflX opr~HOB perYJ1VlpOBaHl;lfl nOCIle­

1'1: 4 AoaaTellbHO onpenenanr ca ycpeAHeHHble
 
, t 1 -20 -16 -12 -8 -4 O 4 8 ElCtO nOTOK~ He~TpoHoB, nponopuaoaane aae
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TeM 6PY4HY~ paCC4~TWBaeTCR AonR' 3Hepr~~ ~Mnynbca Eo - TaKaR npo­
~eAypa ~MeeT PRA HeAOCTaTKOB, ~~ KOTOpWX OCTaHOB~MCR Ha cneAY~­
~~X. Bo-nepBwx,napaMeTp~ HMn~nbca MO~HOCT~ $nYKTy~pY~T,~ ncicne~ 

AOBaTenbHOCTb ~X ~3MepeH~~ BHOC~T cy~ecTBeHHY~ norpeWHOCTb. AnR 
CH~~eH~~ 3TO~ norpeWHOCTH np~XOA~TCR ycpeAHRTb perHcTp~pyeMwe 
4Hcna HMnynbCOB. aa õonsuroe 4~cn:O nep~OAOB 1'. BO-BTOPbIX, semoru-e­
HHe onepa~~~ npOBOA~TCR BPY4HYO, ~ 3TO OTBneKaeT BHHMaHlo1e onepa­

~Topa OT KO~TponR 3a COCTORHHeMpeaKTopa B pe~~Max nYCKa. K He­
~
 

AOCTaTKaM cneAyeT OTHeCT~ ~ OTCYTCTB~e aBTOMaT~4eCK~$~Kc~pye­

Moro nporoxona npoBOAHMblX ~~KnOB ~3Mep.eH~~. Ha OCHoBe coeepmeu­

CTBOB,aHHR Ae~cTBy~~e~ nYCKOBO~ annaperypu YCTpaH~Tb BCe O'rMelfeH­
HbIe HeAOCTaTK~ He npeACTaBnReTCR B03MO~HbIM, a C03AaHHe HOBO~ 

armaparypu , CB060AHO~ OT 3T~X H,eAOCTaTKOB, no'rpeõoaano 6bl AJl~­
TenbH~X ~ rpOM03AK~X npoeKTHO-MOHTa~H~X pa60T4 oonee onT~Manb­
H~M npeACTaBnReTCR nOAKn~4eHHe nYCKOBO~ 'annapaTYPW K ~H~opMa­
4~OHHO-~3Mep~TenbHO~ C~CTeMe /HHC/, c 1982 rOAa nOCTORHHO pa-
60Ja~~e~ Ha n~HHH c YCTpo~cTBaM~ peaKTopa ~OP-30 13~ _ 

PaHee c03AaHHaR HHC HoP-30 npeAHa3Ha4anaCb nepBOHa4anbHO,AnR 
per~CTpa~~H Ba~He~w~x napaMeTpOB peaKTopa, xapaKTep~3Y~~~X Ha­
Ae>l<HOCTb ~ 6e30naCHOCTb ero paõoru B CTa~HOHapHbIX pe>l<~MaX 115 r~11 
H "1 00 r~ll, a TaK>Ke AnR onpeneneuua np~4~H cpa6aTblBaH~R aBapH~­

HO~ 3a~~TW B pe>K~MaX c6poca MO~HOCT~. 

B aan bHe~weM B03MO>KHOCT~ HHC 6blnH cyaecr ae-rao pacunipeuu , 
npe>l<Ae Bcero, c ~enb~ 06ecne4eH~R perHcTpa4HH ~ o6pa60TKH napa­
MeTpoB B pe>KHMaX nycKa-pe~KTop~.- npHMeHeHHaR opraHH3 a4101R pa60­
Tbl H~C B 'peanbHoM BpeMeHH c YCTpo~cTBaMH peaxrop a n03BonReT 
C~HXpOHHO c nepHoAaMH T BO Bce~ pe>KHMaX ~oP-30 per~cTpHpoBaTb 

6e3 norep s peán suue -nocneno aa'ren axo cra 3Ha4eHH~; OCHOBHWX HMnynbc­
H~X RapaMeTpos, BeCT~ HX COpT~POBKY H HaKonneH~e B Te4eHHe AO­
cTaT04HO npononxarensuux 4HKnoB H3MepeHH~ AJlR nocnenyoue ro npen­
cTaBneH~R B BHAe IInpoToKonoB COCTORHHR peaKTop~lI. 

B pe>KHMaX 'nycKa, B OTn~4~e OT APyr~x pem~MoB, Tpe6yeTcR pe­
r~cTpa~~R He a~nnHTYAw HMhynbca MO~HOCTH, a 3Ha4eHH~ 4~cna He~T­
pOHOB H", \.1 Hg, B 3aAaHHblK ~HTepBanax BpeMeHH T", H T4J, COOTBeTCT­
BY~~~X AJl~TenbHOCT~ ~Mnynbca H OCTa~~e~CR 4aCT~ nepHOAa. AnR 
3Toro C~HXpOHHO c nepHOAOM T$OpM~yeTcR _~nFaBnR~~H~ c~rHan 
l'íBpeMeHHble' aopora'", e ~H-TepBane xoropo ro pa3B~BaeTCR HMnynbc MO~-:­

HOCTH. 'Hcnonb3yeMble HMnynbcHble. c~rHal1bl B pe>K~MaX nYCKa 115 riJ,1I 
.~ "100 r4\1 '1l0Ka3aHbl Ha p~c.2, A~arpaMMbl A ~ O, rAe 1 - HMnynb­
CbI 0AI:f0ro ~3 rpex AeTeKTopOj3 He~TpoHOB/nYcKoBbIX KaHanoB/;, 2, 3II,
~. 4 - ynp aanaoutae C~ rHan~I\lBpeMeHHble eopora'", "Havano BOPOT 
~ IISanycK ~3Mep~HH~\I; 5',6, ~ 7 .... C~ rHal1bl AaT4H KOB OCHOBHO~ "1, 
~ .BcnOMoraTehbHt>~ nOAB~mHbIX 30H MOAynRTopa peaKT~BHOCi\.1 /on3-1, I 

,lJnS-'"2 ~ sns/.• B pe>KHMe nYCKa 115r~lI' aa BpeMR T = 200 MC perwcr­
'P~pYIOTC~ i~a4eHH~ 4~C~~~~nynbcoB H", ~ H~ /cooTBeTcTBeHHo B ~H­ I,LI 

Tep~qnax BpeMeH~ T = J000 MKC ~ T4J ::; T .,. TH /, dKOpOCTb C nOA­
H 

B~mHo~ 30Hbl ons· 1 / An~Tel1bHocT~ 1O: ~,HTepBanoB BpeMeHIo1 MemAY C~ rHa­
naM~ OnS-l ~ OnS-2/ H OTHOC~Tel1bHwA $a30BbI~ CABHr ~ nOAB~~H~X 
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A. 3ÓH OOS ~ BnS /AJlHTenbHocT~ 10 ~H­
1 1111 I I TI I I I I IIII TepBanOB Me>KAY C\.1rHaJlaM~ BnS ~ 

2~ ~ OnS-l/, a B.pe>KIo1Me nYCKa 1I1oà r411 

aa BpeMR T = 10 MC - 3Ha4eHHe 4~­3 I I 
cen HH' HctJ ~ CKOpOCTH C. AnR no Bbl'- ·4· b 
weH~R AOCTOBepHOCT~ np~KOHTponR5 I I I -, I TI I I ,- I I 
nYCKe peaKTopa \.1CnOJlb3yeTcR C4eT

6 I I I I I I "I I 1 I 4Hcna WMnynbcoB H", H H4J OT r pex
1 I I I I I I I I I I I I nYCKOBblX KaHa110B. CneAOBaTenbHO, 

8 pe>K~MaX nYCKa Kon~4eCTBO C~HXpOH­

&. . HO perwc tpapyenux napa­~MnynbcHblX 

1 111111 d 11 ~ 1 11 1111 I 11111 I 1111 I 11111 11 I MeTpOB B03paCTaeT c 7-3 AO 7-B 3a 
2lJUUUUUlMfUU1.Jnnnn.n.nn.nnI nepaon T. KpOMe Toro, OCTaeTCR He­
3 II1II f IIIIIIIIIIIIIIIIT 06XOA~MOCTb BécT~ ~ He e~HxpoH~3~­
4 8 pOBaHHble c nep~OAOM T ~3MepeHHR­

MeAneHHO MeHRIOU\~):<CR aaanor-o sux na­5 I I I 1 i I I I li-TI 
paMeTpOB M/TaK~X, KaK TeMnepaTypa,6 I I I I , I 1 I I I' I 

7----------- pac~OA B03Ayxa AnR aK­OXna>KAeH~R 

Tl-1 BHO~ 30Hbl/ c 4aCTOT0l1 - 10 C-1.PHc.2. no c~rHany IISanycK ~3Mel)eHH~II, no­
~TynaID~eMY np~ BK11~4eH~H nycKoBo~ annapaTypbl, c HeKoTopo~ 3a­
Aep>KKOI1 Ta t-10meT .Ha4aTbcR 4~KI1 ~3MepeH~~ 3aAaHHo~ .An~TenbHócT~ 

T~. Ben~4~Ha 3aAep)KK~ ~ An~TenbHOCTb ~~Kna YCTaHaBn~BaIOTcR, Ha­
np~Mep, no 4~Cl1Y OTC4~TbIBaeMblX nepaonos 'H3 ~ H1.I cneAOBaH~R ~M­

nYJlbCOB "Hauano BOpOTII• Ilocne OKOHqaH~R ~~K.na ~3MepeH~~ AnR 
04epeAHoro 3Tana nYCKa ~ BblBOAa peaKTop~~a MO~HOCTb B 36M BbI­
4~cnRIOTCR ~ BblBOARTCR 3Ha4eH~R $YHK4~~ 3Hepr~~ ~Mnynbca ~ 4>oHa, 
BepoRTHocTHwe o~eHK~ pacnpeAeJ1eH~R 3Ha4e~~~ napaMeTpoB C H ~ 

MOAYl1RTopa peaKT~BHOCT~, a TaK>Ke Ben~4~Hbl OCHOBHblX aH~norOBblX 

napaMeTpOB c~CTeM peaKTopa, c YKa3aHHeM pe>K~Ma nYCKa, AaTbI H Te­
Ky~ero BpeMeH~ .TT OKOH4aH~R ~~K.na 

H3MepeH~~. 

HH4>opMa~~OHHO-~3Mep~TenbHaR C~­

CTeMa AnR pe>K~MÓB nYCKa peaKTopa 
~oP~30 nOKa3aHa Ha pHc.3, rAe 1+3 
- 6nOK~ oT60pa ~ 4>opM~poBaH~R ~M­

nynbcoB Tpe~ nYCKOBWX KaHanOB; 
4+6 - 6nOK~ 4>opM~poBaH~R ynpaBnRO­
~~X C~ ruanoe IIBpeMeHHble aopor a'", 
"Ha-rano BOPOT 11 

, IISanycK L;l3MepeHH~II; 

7+9 - 6~OK~ CHrHanOB AaT4~KOB 

onS-2, onS-l, BnS; 10 - 6JlOKH HOP­
Man~3aTopOB aHanorOB~X cHrHânoB 
M; 11 ).1, 12 - C4eT4\.1KH 4~cna HMnynb­
COB HH ~ H<tJ ; 13 - 6110K "4acbl" A.nR 
C4\.1TbIBaHHH BpeMeH\.1 T'T ; 14 III 15,,­
c4eT4~K~ cycTaHoBKo~ OTC4~T~Bae­

Moro 4~cna \.1MnynbcoB H~'11 H3'; 1.6 
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101 17 - KO,qlo1pOBLqIo1KIo1 BpeMeHHblX Io1HTepBaJlOB C 101 <l>; 18 101 19 - aaano­
ro-uacpoaoã npeoôpaaoearens 101 MYJlbTlo1nJleKCOp auenor-oeax Clo1rHa­

JlOB M; 20 101 21 - KOHTpOJlJlep CBR3101 ~ Mar~CTpaJlb Kpe~Ta KAMAK; 
22+28 - Mar~CTpaJlb M~KPO-3BM MERAo60-30, npo~eccop "3JleKTpOH~­
Ka-60", oneparuaaaa naMRTb Ipacw~peHa ,qo 28 f< CJloB/, HaKOn~TeJlb 
Ha ,qBYX rIo16K~X MarH~THbIX ,qIo1CKax '0 nyns r oneparopa - ,qlo1cnJle~ c 
KJlaBlo1aTYPo~, TepM~HaJl - ne4aTa~~ee YCTPO~CTBO c KJlaB~aTYPo~, ° 

nepconeurcxnoe YCTPO~CTBO BBo,qa-BbIBo,qa IHa P~C. 3 He noxas aau 
6JlOK~ ~OpMlo1pOBaH~R Io1MnYJlbCOB MO~HOCT~, CTap~a peaKTopa 101 c6poca 
MO~HOCTIo1, KO,q~pOB~~K aMnJlIo1TY,q~ Io1MnYJlbCa 101 Io1X CBR3~, ~CnOJlb3ye­

Mble nocne nepexona K CTa~1010HapHbIM pe>K~MaM:l3/ I ~ 5JlOK~ 1+4 et>OpM~­
pOBaH~R Io1MnYJlbCOB nYCKOBblX KaHaJlOB ~ ynpaanaoute ro caruana "Bpe­
\MeHHble aopora" no,qKJlI04aIOTCR K C4eT4~ KaM 11, 12, a 6JlOKIo1 5, 6 
C~rHaJlOB "Ha4aJlO BOPOT" ~ "Sanycx ~3MepeHIo1~1I - K C4eT4101 KaM 14, 
15 IB pe>K~MaX nycxa/', C~ rHaJlbl On3-2, on3-1 ~3 6JlOKOB 7~" 8 ~ CIo1­
ruan. Bn3 1013 6JlOKa 9 IB pe>K~Me nYCKa 115 r~I', plo1c.2AI nonaorca 
Ha exonu KO,qlo1pOBut~KOB 16, 17.. Hopxartaaaropu 10 CBR3aHbl c MYJlb­
T~nJleKCOpOM 19 ~ npe06pa30BaTeJleM 18. 

B Kpe~Te KAMAK paaaeuiaer ca pR,q runosux 6JlOKOB Cl.leT4~ KOB - 4e­
T~pe ,qB0Io14H~X C4eT4~Ka In9 16 pa3pR,qoB/ c BXO,q~M ynpaBJleHIo1~,Cl.leT­
l.l~K c YCTaHoBKo~ 3Kcn03~~1011o1 110 ,qeKa,q/,"4acbl" cooTBeT-cTseHHo T~­
nOB KC017, KC013, KBQ04/ 4!, BpeMeHHoi1 'KO,q~POBlllVlK BK-5:15/, a r aioxe 
~3MepJ,1TeJl bHble 6JlOKVI - npeoõpaaoaarens Aun-12 J 6./ VI MYJlbnmJleKCOp 
MCBy/7~ pa3pa60TaHH~e ,qJlR 1013MepeH~~ napaMeTpOB CVlCTeM peaKTopa 
101 ,qPyrlo1x YCTaHOBOK B YCJlOBVI~X ~HTeHCVlBH~X 3JleKTplo14eCKVlX nOMeX Q 

nO,qKJl104eHlo1e paapaõoramrax nOMexoycTo~4V1BbIX HOpMaJlVl3aTopOB no­
3BOJl~eT YMeHbWVlTb norpeWHOCTb, 06YCJlOBJleHHYIO OCHOBHO~ nOMexo~ 

50 r~, 6e3 3aMeTHor~ YBeJlIo14eH~R ,q~HaMVl4ecKo~ norpeWHOCTIo1. 5JlOK 
KC017 MO,qIo1et>VI~~pOBaH TaK, 4TO axona ,qBYX C4eT4~KOB OTKp~Tbl, a 
BXO,q·bl ,qBYX ,qPyrlo1x aaxpsrru , Kor,qa Ha BXO,q ynpaaneuua nOAaeTCR 
caruan "BpeMeHHble eopora" ,qJl~TeJlbHOCTblO T... B 6JlOKe KCO13 AOnOJl­
HVlTeJlbHO BBeAeH BXOA yrtpaarieuaa /8/, npe,qHa3Ha4eHHbl11 AJlR nOAKJlIO­
4eHH~ CHrHaJla "3anYCK 1013MepeHIo1~".. 

H3MepeHIo1R napaMeTpOB peaKTopa B pe>KIo1Ma~ nYCKa Mo'rYT Ha4101HaTb­
C~ nOCJle YCTaHOBKH B 6JlOKaX C4eT4~KOB 14, 15 3Ha4eH~~ 3Kcn03~­

~H~ HI..I' H 3 t B 6JlOKaX 16-19- pe>KIo1Ma paõor a , craryca , np~ nocrynne­
H~H CH r aana '13anycK 1013MepeHIo1~1I B 6JlOKe 15 cãpacaeaer ca C4eT4101 K 
H peapeuiaer ca C4eT Io1MnYJlbCOB ... Ilocne OTC4eTa H 3 ~MnYIlbCOB "Ha4a­
JlO BopOT"nocTynaeT ~3 3Toro 6JlOKa B npo~eccop 3BM COOTBeTCTBYIO­
utlo1~ C~rHaJl 3anpoca El, no KOTOPOMY Ha4HHaeTCR ~Io1KJl 1013MepeHIo1~. 
npH 3TOM B 6JlOKe 14 nporpaMMHO côpacaaae'r ca C4eT4101K 101 pa3pewa­
eTC~ C4eT HMnYIlbCOB. üocne OTC4eTa H 1..1 'Io1MnYJlbCOB "Ha4aJlO BOPOTII 

1013 6JlOKa 14 nocTynaeT CHrHaJl 3anpoca E2, no KOTOpOMy 3aBepwaeTC~ 

~HKJ1 1013MepeHIo1~. B Ha4aJle 04epeAHoro ~HKJla Vl3MepeHH~ B 6JlOKaX 
11 ,,"12 nporpaMMHO BbmOJlHR~TCR c6poc C4eT4Io1KOB, a B KOH~e - C4~­
ruaauue HaKOnJleHHblX AaAHblx" 13 4~CJla HH 101 3 4HCJla H~/. B Te4e­
H~e 'neplo10Aa T no Mepe 3aBépweHHR KOAlo1pOBaHHR BeJl~l.lHH~ Ka>KAorO 
113. nacexerpoa C, <t>, M B 6JlOKaX 16, 17, 18 reHepHpYJOTCR CIo1 rHaJlbl 
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3anpoca E3, E4, E5, no KOTOp~M B~nOJlH~eTCR C4Io1T~BaHlo1e ~x KO,qOB. 
nplo1MeHeHHoe ynpaBJleH~e pa60To~ ;6JlOKOB nO~BOJlIo1Jlo"np~BR3aT~Jlnpo­

rpaMMHO opraHH3yeMbI~ ~VlKIl ~3M~peH~~ K Ha4aJlY paõoru nycxoaoã 
annaparypu , C~HXpOH~3Io1pOBaT b Hq4aJlO 101 OKOH4aH~e OTC4~TbIBaeMbIX 

Io1HTepBaJlOB ~VI «na , KpaTHblX nepuoay CJle,qOBaH~R CHrHaJlOB IIBpeMeH­

H~e BOPoTa", c ~eJl~1O YMeHbweH~~ norpeWHOCTIo1 onpeAeJleH~R napa­
MeTpOB MOLqHOCTIo1 peaKTopa. 

)
 
nporpaMMHoe 06ecne4eH~e InOI AJlR pe>K~MOB nYCKa peaKTopa pa3­


B~BaJlOCb Ha OCHOBe paHee pa3pa60TaHHoro ~ Y>Ke 3KCnJlyaT~pyeMoro
 

no.!a/. C03AaHHoe no BKJl104aeT B ce6R pa3M~uteHH~e Ha r~6KOM Mar­

_":'!':1THOM A.~CKe OCHOBHYIO nporpaM!,",Y 101 6~6Jlj;fOTeKY nporpaMMHblx MO,qy­
nea , llepen Ha4aJlOM paõoru OCHOBHaR nporpaMMa 3arpY>KaeTCR H 3aTeM 
HaXOAIo1TCR B oneparu auoã naMRT~/on,• He06xoAIo1Mbl e AJlR ee paõoru 

.nporpaMMHble MOAYJl~ Bbl3blBalOTCR 1013 6~6JlHOTeK~ H aarpyxaor ca B Ofl , 
AnR 3arpY3K~ 3THXo MOAYJle~' ~CnOJlb3yeTcR cB060AHaR 4aCTb AHHaM~­
4eCKH pacnpeAeJlReMOrO y~acTKa On.3TOT Y4aCTOK no Mepe He06xa,q~­
MOCT~ OCB060>KAaeTCR H 3anOJlHReTCR MOAYJlRMH 3aHOBo.MoAYJlbHOe no­
c rpoeaae C03AaHHoro no ,06beM KOToporo npeaeuiae'r 75 K CIlOB, nos BO­
JlReT pa~~OHaJlbHO ~CnOJlb30BaTb naMRTb MIo1KpO-3BM.npH 3TOM B on paa­
MeutalOTCR 2 6yet>epa no 256 CJlOB AllR pe racrpauaa AaHHbIX, 6yet>ep 
- 512 CJlOB ~ 2 6Yl!>epa no 4 K CJlOB AJlR aana C~ nOCJleAOBaTeJl bJ-!O­
CTe~ H HaKOnJleHHR cneKTpOB 3Ha4eH~~ napaMeTpOB, a TaK>Ke Io1CnOJlb­
3yeM~e nporpaMMbI perHCTpa~~101 ~ HaKOnJleH~R. B 6~6Jl~OTeKe xpaHRT­
;CR MOAYJlí-i 06pa60TKH ~ BblBOAa pe3YJlbTaTOB, ecnoaor-arens sae , cep­
BHCHble MOAYJlIo1. 

npH pa60Te c C~CTeMO~ IB pe>K~MaX nycKal HCnOJlb3~IOTCR 4 ~OPOT­
K~X npaxaa a , Ha6101paeMblx Ha KJlaB,lo1aType nyns r a oneparope , B XOAe 
Alo1aJlOra MO>KHO aaAaTb 3aAep>KKY VI npOAOJl>K~TeJlbHOCTb ~~KJla ~aMepe­

HVI~ 106bi4Ho 4~CJlO nep~OAOB HI..I 2: 2001. no npeABap~TeJlbHOMY ripa­
~aay onepaTopa BblnOJlHReTCR Ha4aJlbHaR YCTaHOBKa 6JlOKOB KAMAK, 
npHCBaVlBaJOTCR Ha4aJlbHble 3Ha'deH~R pa604~M R4e~KaM ~ Y4aCTKaM on, 
~ C~CTeMa nepexo,q~T B COCTORH~e O>K~AaH~R 04epeAHoro ~~~Jla 1013­
MepeH~~. np~ opraHVl3a~VlH 96cJlY>KHBaH~R acex He3aB~C~MbIX VlCT04H~­

KOB 3anpOCOB Ha npepaaaaae npennonarae r ca , 4TO VlX npaopwrer no­

H~>KaeTCR OT E1 ~ E5. 3TO ,qaeT BOaMO>KHOCTb ~PVlOp~L~~9ro.06cJlY>K~­

BaHVlR 3anpOCOB B MHKPO-3BM, HMeJOute~ acer-o 1 YPOBeHb npepbIBaH~C1. 

Ka>KAaR nporpaMMa 06CJlY>KVlBaHHR 3anpoca B ~a4aJle CBOev. pa60Tbl 
cõpacuaae r , a B KOH~e BOCCTaHaBJl~BaeT Te paapRAbl CTaTYCHoro pe­
rHCTpa «ourponnepa , icoropue p aapeuraicr npOXO>KAeHHe CVlrHaIlOB npe­
pblBaH~R.. 3TO noa BOJlReT 3a13epUlVlTb Y>Ke Ha4aToe 06CJlY}K~BaHVle aa­
npoca, Aa>Ke KorAa-nocTynaeT 3anpoc i 66Jlee B~COK~M np~opIo1TéTOM~ 

Bo BpeMR u,~ kna ~3MepeHIo1~ HenpepblBHaR perwcrp auaa acex AaHHbl~, 

C4~Tb'BaeMbIX ~3 6JlOKOB KAMAK no npor:paMMHOMY KaHaJlY, oõecneua­
.'t.)' BaeTCR nplo1 nOMoutH ABYX nocuepenao VlCnOJlbayeMblx 6Yct'>epoB on .. npH­
I 4eM Bce AaHH~e, C4101T~BaeMble ~3 6JlOKOB, nporpaMMHO conpOBomAa­
"I', IOTC~ ~x npH3HaKaM~. no 3T~M npVl3HaKaM BeAeTCR oT60p, COpTlo1pOB­

Ka AaHHblX 1013 3anOJlHeHHOro 6y~epa 101 3anVlCb ~X B B~Ae nOCJleAOBa­
TeJlbHOCTe~ 3Ha4eHIo1~ Ka>KAOro 1013 napaMeTpOB C, ~, M, a TaKme KOHl­. 

1 
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pOJ1b' IIIX KOJllll4eCTB'a B Ka>KAÓM riep'1II0Ae T. "nOCJleAOBaTeJlbHOCTI'! 3Ha­

4eHIII~ C 111 $ npe06pa3Y~TCR B cneKTp~ ~TaTIIICTIII4eCKIIIX pacnpeAene­

HIII~ C uen sio C>KaTIIIR HáKanJl~BaeMO~ IIIHet>opMa4111111 IB peaepenpyeasx
 
A11R 3Toro 6Y$epax no 4 K CJlOB/.... KpoMe Toro, CQOTBeTCTBYlOl.I.\HH
 
nporpaMMHbl~ MOAYJlb KOHTpOJlIIIPyeT H nplll He06xOAHMOCTIII xoppexrupyer
 
COCTORHHe rOTOBHOCTIII 060PYAOBaHHR 3BM H KOHTpOJlJlepa KAt~AK I CTa­

TYCH~e perlllcTp~/, et>IIIKCHPYR TaKllle KoppeK4HIII.
 

npOrpaMMHble MOAYJlIII, 8bl3blBaeMble 1113 61116JlHOTeKH nocne OKOH4aHHR 
'4111KJ1a 1113MepeHIII~ IIIJlIII no npIIIKa3Y oneparopa , n0380mtlOT' Bbl4HcnRTb 
et>YHK4I11H 3HeprH~ HMnYJlbca 111 et>OHa, CTaTHCTIII4eCKHe xapaKTepHCTIIIKH 
cneKTpOB 111 HOpMHpOBaHH~é BeJlIll4I11H~ napaMeTpOB IB $H3HQecKHx eAIII­
HlIl4axl. Pe3YJlbTaT~ TaKHX BbI4HCJleHIII~ BblBOARTCft B BIIIAe "npOTOKO­
na COCTORHIIIR pe axropa à peH<IIIMe nycxa", 3TOT npOTOKOJl COAep>KIIIT 
xapaKTepHCTIIIKIII 3Heprllllo1 E H , Eep 111 AOJlIII 3HeprHH IIIMnYJlbCa Eo AJlR 'rpex 
nycxoaux KaHaJlOB; Halll6011ee aepoaraoe , MaKCIIIMaJlbHOe H MI'!HIIIMaJlbHOe 
3Ha4eHIIIR CKOpOCTIII C H et>a3bl $; BeJlH4HHbl 9 napaaerpoa M - .06~1II~ 

IM3/41pacxoa B03Ayxa AJlR OXIla>KAeHHR aKTIIIBHO~ 30Hbl, r exnepary­
pa 10CI 4eT~pex TB3n 'OB C60PKIII peaKTo~a, TeMnepaTypa reJlHR Ha 
BXOAe MHweHH YCKopIIITeJlR-IIIH>KeKTOpa, B03Ayxa Ha B~OAe B aKTHBHYIO 
30HY, B KO>Kyxe AHCKa On3 H B 3aJle.peaKTopa. 

OpraHlII3a4H~ AHaJlOra 111 B~BOAa IIIHcf>oPMa4HH IHa nYJlbT onepaTopa 
111 Ha ne4aTa~~ee YCTPO~CTBO oAHoBpeMeHHol n08BOJlRei 3aHOCIIITb B 
npOTOKOJl pe>KIIIM nYCKa peaxropa , ,qaTY H r exyuiee epeMft. CepBIIICHble 
nporpaMM~ npeAOCTaBJlR~T BOaMO>KHOCTH B~BOAHTb COAep}l(lIIMOe 6yet>epOB 
on ~1 BeCTH OT11aAKY CIIICTeMbl. AOnOJlHHTeJlbHO BBeAeHb! 4 TeCTOBble 
nporpaMM~ AJlR npOBepKIII pa60T~ on, KOH~pOJlJlepa 11I 6110K08 KAMAK, 
IIICnOJlbayeM~x B pe>KHMaX, nYCKa. TeCTOB~é n~orpaMM~ MO>KHO aarpymaTb 
c MarHHTHoro AIIICKa 11111111 c nepooneuru 111 BblRBJlRTb oWH6KIII, Helllcnpas­
HOCTIII 060PYAoBaHItIR. 

_Ún~caHHaR sauie IIIHet>opMa41110HHO-H3MepIIITeJlbHaR CHCTeMa a pe>KIIIMax' 
nYCKa peaKTopa H6P-30 ycnewHo IIICnOJlb3yeTcR 60Jlee rOAa. npH nepe­
xOAe'oT 'pe>KHMOB nYCKa peaKTopa K pe>KHMaM ero cTa4l11oHapHo~ paõo~ 

Tbl à HHC He06xoAHMO ocy~ecTBIIITb 4aCTH4HY~ nepeKoMMYTa41111O 6JlOKOa 
111 3aMeHIIITb paõoraonyc CIIICTeMY no .. KaK noxaa ana J-lCnbITaHIIlR, 06l1\aR 
3arpY3Ka IIICnOJlbayeMo~ MHKpo-3BM BceMIII HCT04HIIIKaMH 11I Het>opMa41111'! , 
111 C104H111 KaMIII npepblBaHIII~ Ha 06CJlY>KtIlBaHHe AOCTJ.1raeT - 70% npenen s­
HO AonYCTIIIMoro ypOBHR, npH KOTOPOM e~e OTCYTCTSYIOT nOTepH pe­
rlllcTplllpyeMo~ IIIHet>opMa4I11H BO Bcex pe}l(HMaX ~a60T~ peaKTopa H6P-30. 
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AeHHcoa B.A. 11 AP· 
HH~pMa4HOHHO-H3MepHTenbHaR CI1CTeMa nycKa 
peaKTopa H6P-30 

• 

13-86-140 

C03AaHHaR CHCTeMa npeAHa3Ha4eHa AnR per11cTpa41111 napaMeTpoB peaKTOpa, xa­
paKTepH3YIOIJII1X HaAeiiCHOCTb 11 6eaonaCHOCTb ero pa60Tbl B pelKHMaX nycKa 115 r4" 
II 11 100 r411

0 a TaKllle AnR OnpeAeneHHR nHKOBoM peaKT11BHOCTI1 no 3Ha4eHI1RM CIIYHK411H 
3Hepri1H 11MnynbCa H $0Ha. noTOK11 HeHTPOHOB BO BpeMeHHbiX 11HTepaanax pa3BI1TI1R 
HMnynbca ~HOCTH H OCTaiOIIIeHCR 4aCTH nep110Aa peaKTopa,' 3Ha4eH11R nepHOAa 11 Clla-
3~ noABHlKHbiX aoH MOAYnRTOpa peaKTHBHOCTI1, aHanoroawe napaMeTpbl aKTI1BHOH 30Hbl 
11 oxnalKAeHI1R perHCTPI1PYOTCR 11 o6pa6aTwaaoTcR c 11cnonbaoaaHI1eM 6noKoa KAHAK 
11 MHKpo-38H HERA 60-30. UHKnbl H3MepeHHH aanycKaOTCR np11 BKn~4eH11H nycKOBOH 
annapaTypw .• 3aABPlKKa Ha4ana 411KnOB 11 11X AnHTenbHOCTb onpeAenROTCR 411CnOM OTC4H­
TbiBaBMbiX nepHOAOB. 8 cocl'aa nporpaMMHoro o6ecne4eHHR /- 75 K enos/ BXOAfiT MO.; 
AYnH 06cnylKH&aHHR MRTI1 aanPoCOB npepwaaHHR 11 per11CTpa41111 AaHHbiX 0 COPTI1pOBKI1 
11 aan11c11 HX nocneAo&aTenbHOCTeH, npeo6paaoaaHI1R a cneKTpbl pacnpeAeneHHH, Hop­
MHPOBKH H BbiBOAa. ne4aTaeMble npOTOKOnbl COAeplllaT xapaKTepHCTI1K11 3Hepri1H HM­
nynbCa H ~Ha, AQnO 3Heprl111 HMnynbCa AnR 3 nyCKOBbiX KaHanOB, CTaTHCTI14eCK11e 
xapaKTepHCTHKH CKOPOCTI1 H Clla3bl 0 aen11411Hbl 9 aHanOrOBbiX napaMeTPOB 0 peliii1M nyc-
Ka; AaTy H TeKyiJiee BpeMR 4HKna. . 

Pa6oTa awnonHeHa a na6opa<opHH HeHTPOHHOH CIII13HK11 OHRH. 

Coofi~Qe~~~~e O«b.e.i:ume&Horo HHCTIIT)'T& .QepHWX accneAoiWIIIii. ,llyfilla 1986 

nepeBOA O.C.BHHOrpaAOBOH 

Denisov V.D. et al. 13-86-140 
Information Measuring System for Statup of IBR-30 Reactor 

The created system Is Intended for registration of reactor parameter~~ 
which characterize the reliability and safety In 5Hz and 100Hz startup 
modes, and define the peak reactivity by function values of pulse and back­
ground energies. The neutron fluxes In time Intervals of power pulse deve­
lopment and the rest part of reactor period, the values of period and phase 
of the movable zones of reactivity modulator, analogous parameters for ac­
tive zone and CQ911ng are registered and processed with the use of CAHAC mo­
dules and HERA 60-30 microcomputers. The measuring cycles are triggered when 
the sta-rt up apparatus switches on. Their start delay and duration are deter­
mined by the number of counted periods. The software (- 75 K words) Includes 
modules for servicing 5 Interrupt reguests and data registration, those for 
sorting and their sequence recording, transforml~g Into distribution spectra, 
rating and output. The printed protocols contain the pulse and background 
energy performances, the pulse energy part for 3 startup channels, the speed 
and phase statistical characteristics, 9 analogous parameter values, startup 
regime, date and running time for cycle. 

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