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Pl3 - 12465 
AHaHbeB B.A. HAP• 

QH3H4eCKHH. nycK peaKTopa H6P-2. KpHTH4eCKaR c6opKa 
H H3MepeHHe 3¢¢eKTHBHOCTH 6nOKOB CHCTCM~ ynpaeneHHA H 3anycKa 

OnHc~eaOTCR pe3ynbTaT~ nepeoro 3Tana ¢H3H4eCKoro nycKa peaKTopa 
H6P-2 6e3 TennoHOCHTenR. OnpeAenRnOCb ¢aKTH4eCKoe 3Ha4eHHe KPHTH4eCKOH 
Mace~. H3MepllnHCb 3¢¢eKTHBHOCTH 6noKOB CHCTeMbl ynpaeneHHR '1 3aUlHT~ 
/CY3/, TOnnHBH~X KacceT M'APYrHX aneMeHTOB peaKTOPa, a TaKme npoeeAeHa 
rpaAYHPOBKa nyCKOB~X KaHanoe no MOUlHOCTH peaKTOpa. AnR KOHTpOnR ypOBHA 
HeHTJ)OHHoro noTOKd Hcn'onb30BanHCb :6opHbfe KaMep·bo H KaMep~ AcneHHA. 
H3MepeHHOe 3Ha4eHHe KPHTH4CCKOH Mace~ /69. 3 KacceTbl/ coenano C pac-
4eTHblM /71+2 KacceTbo/. Hf3MepeHHA 3¢¢eKTHBHOCTeH 6noKOB CY3 n~OBOAH
nHCb AHHaMH4eCKHMH MeToAaMH npH pa6oTe peaKTopa B Henpep~BHOM pemHMe. 
3¢¢eKTHBHOcn, 6noKoe oi<a3am1cb e 1, 5 + 2 paaa HHme pac4eTH~x. '3<1J¢eK
THBHOCTb TonnHBH~X KacceT onpeAenRnacb MeTOAOM o6paTHOro YMHOmeHHA 
H cocTaBHna 1, 2% ,\K/K a 11eHTPe H 0, 7% .\K/K Ha nepH¢epHH aKTHB·;.,or, 30-
H~ peaKTopa. ¢opMa pacnpeAeneHHA 3¢¢eKTHBHOCTH no o6oeMy·aKTHBHOH 
30H~ 6nH3Ka K pac4eTH0H. A6conoTHaR MOUlHOCTb peaKTOpa H3Me'pRnacb. 
TpeMR MeTOAaMH: no yMHOmeHHO He>iTpOHOB HCT04HHKa, aHanH3Y cneKTpanb
HOH nnOTHOCTH WYMOB TOKa HOHH3allHOHHOH KaMep~ H no xapaKTepy Harpeea 
aKTHBHOH 30H~. To4HOCTb H3MepeHHA- lOi,. 

Pa6oTa e~nonHeHa e fla6opaTOPH"' ·He>iTPOHHOH ¢H3HKH OHRH. 
Coo6meu11e UobellHH0HHOf'O HHCTHTyTa RllepttblX ttccnenoeattnil. Lly6ua 1979 

Ananyev V.D. et al. Pl3 - 12465 
Reactor IBR-2 Physical Start-Up. Critical Assembly 
and Measuring_of the Control Rod Effectiveness , 

The results of the first st~ge of IBR-2 physical st~rt-up expe
riments /without cooling/ are described. The neasurements were per
formed for determining a critical mass, effectiveness of the .control 
rods and fuel assemb'I ies, and the ·reactor power. Fission and boron 
chambers were used for neutron flux detecting. Experimental value 
of critical mass (69.3 assemblies) is riear to the theofetical one 
(71 ± 2 assemblies). Control rod effectiveness turned out to be 
1.5+ 2 times less than the calculated. Fuel ~ssembly effectiveness 
were measured in subcritical reactor a·nd are equal to 0.012:lK/K 
for the central assembly and 0.007 :lKIK at the core boundary. The core 
distribution of the effectiveness is near to theoretical one. The 
reactor power was measured by means of three methods: by neutron 
source multi pl icatlon, by spectral density of the re.actor noise and 
by core heating analysis. The accuracy of power measurements is 
about 10 per cent. 

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

Communication of the Joint Institute for Nuclear Research. Dubna 1979 

@ 1979 06'hellHHCHHblil HHCTHTyT HllCPHblX HCCnellOB8HHil /1y6H8 

BBEAEHHE 

nepswA 3Tan $H3H4ecKor6 nycKa peaKTopa 116P-2 6e3 Tenno
HOCHTen.R . BKfll04an B ce6.R. 3arpy3KY aK:rHBHOA 30Hbl TOnnHBHblMH 
KacceTaMH, onpeAeneHHe $aKTH4ecKoro 3Ha4eHH.R KPHTH4ecKoA 
MaCCbl, H3MepeHHe 3$$eKTHBHOCTeA 6noKOB ynpasneHH.R, KOHTPOfl.R 
H 3amHTbl peaKTOpa, 3$$e~THBHOCTb TonnHBHblX Kaccey H APYrHX 
3fleMeHTOB peaKTopa. 3HaHHe 3THX xapaKTepHCTHK Heo6XOAHMO 
An.A .RAepHo-6e3onacHoA 3KcnnyaTa4HH 116P-2. 

1. KOHCTPYKUHH PEAKTOPA 116P-2 
11 AnnAPATYPA KOHTPOnR 

AKTHBHa.R 30Ha 116P-2 /pHc. 1/ Ha6HpaeTc.R H3 KacceT lio 
78/ C 'rennOBblAen.RIOmHMH 3neMeHTaMH, KOTOpble BCTaBn.RIOTC.R 
B onopHylO peweTKy'c waroM 27 MM H pa3Mema10TC.R B ABYXCTeHHOM 
CTanbHOM KOpnyce. B KamAOA Kacceye no 7 TB3flOB C Ta6neTKaMH 
H3 ABiOKHCH nnyTOHH.R, 3aKnl04eHHblMH B CTanbHYIO 4HnHHAPH4eCKYIO 
o6on04KYAHaMeTpOM 8,6 MM'H TcinmHHOA CTeHKH 0,45 MM. Bb1-
COTa aKTHBHOA 4aCT~ TB3na 445 MM, sec TOnnHBa B TB3ne 
B cpeAHeM -186 r. Ts3flbl AHCTaH4HOHHPOBaHbl APYr OT APYra 
HaBHToA s BHAe cnHpanH nposonoKoA TonmHHoA 0,5 MM. CeMb 
4eHTpanbHblX .R4eeK 30Hbl 3aHHMaeT KaHan, HHmH.A.R 4acTb KOTo
poro 6yAeT HCnOnb30BaHa Afl.R pa3MemeHH.A MHWeHH nHHeAHoro 
YCKOPHTen.R, a B sepxHeA 4aCTH ycTaHOBfleH KOHTeAHep C 6e
pi.mnHeBblM 6nOKOM o6beMOM 100 CM 3 H H3BneKaeMblA neHan 
C nonOHHA-6epHnnHeBblM HCT04HHKOM. C n~TH CTOPOH K KOpnycy 
30Hbl npHMblKalOT nepeMemaeMble BOflb$paMOBble- 6nOKH - HCnOnHH_; 
TenbHble opraHbl CHCTeMbl ynpasneHH.R H 3amHTbl peaKTOpa /CY3/, 
KOTOPble BKfll04alOT B ce6.R ABa 6noKa KOMneHca4HH peaKTHBHOcn1 
/KOi H · KO II /, ABa 6noKa MeAneHHOA asapHAHoA 3amHTbl /MA3 I 
H MA3 II /, ABa 6noKa 6b1cTpoA asapHAHoA 3amHTb1 /6A3 I H 6A3II /, 
6noK PY4Horo peryn.RTopa peaKTHBHOCTH /PP/ H BblnOnHeHHbll1 
H3 6epHnnH.R CTepmeHb asTOMaTH4eCKoro peryn.RTOpa peaKTHBHO
crn /AP/. 

3 



~ 
\:t) 

.i 
~ 

l 

~-
11 

!,. 

~ 

.2. 

J_ 

@ 

~ 
~ 

!} 

J_ 

~ 

~ 

1§ 

l7 

PHc. 1. PeaKTOP 116P-2, ropH30HTanbHWi1 paapea: 1 - wTaTHaH 
KaMepa, 2 - 3aMeAflHTeflb no, 3 - 6epHflflH~BWH BKnaAWW AnO, 
4 - n6nacTb ono, 5 - CTep>KeHb AP, 6 - 6noK 6A3ll , 7 - 3a
MeAflHTeflb KOU , 8 - aKTHBHaR 30Ha, 9 - 6noK KOII, 10 -
6noK MA3II , 11 - 6noK 11X3, 12 - 3KCnepHMeHTanbHWe KaHanw, 
13- BTynKa H3 oprcTeKna, 14 - 6noK MASI , 15 - 6noK KOI , 
16 - 3KCnepHMeHTaflbHaR KaMepa MHWeHH, 17 - 6noK 6A3 I, 
18 - 6noK PP, 19 - aaMeAnHTenb KO!. 

K HaH6onbwei1 cTcipoHe wecTHrpaHHHKa npHM~Ka~T pacnonomeH
HbJe COOCHO pOTOpbl OCHOBHOrO /OnO/ H AOnonHHTeflbHOrO /AnO/ 
noABH>KHwx oTpamaTeneA. nonacTb ono swnonHeHa H3 cTanH 
H HMeeT 3¢¢eKTHBHY~ TOflll\HHY 70 MM, a AnO npeAcTasnRn co6oi1 
an~MHHHeBblH AHCK c 6epHnnHeBblM BKflaAblWeM TOflll\HHOH 40 MM. 

C BHeWHeA CTOPOHbl MA3 ycTaHOBfleH BblnOflHeHHblH H3 oprcTeK
na 6noK HMHTaTopa 11XOflOAHOro11 3aMeAflHTeflR /11X3/ C pa3MepaMH 
500x340x130 MM. B 6noKe HMeeTCR TPH sepTHKaflbHWX OTBepCTHR 
AHaMeTpOM 60 MM, npeAHa3Ha4eHHWX AflR pa3Mell\eHHR 3KCnepHMeH
TaflbHblX KaMep. 
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6onee nOAP06HO KOHCTPYKijHR peaKTOpa H6P-2 onHcaHa B pa-
6oTax 11- 41 , 

Bo speMR nposeAeHHR KPHTH4eCKOH c6opKH AflR KOHTPOflR 
ypOBHR HeHTPOHHOro noTOKa H 3all\HTW peaKTOpa HCnOflb3yeTCR 
WTaTHaR nycKOBaR annapaTypa C TpeMR KaMepaMH AeneHHR Ha 
ypaHe-235 THna RJ-200T /nOflbCKoro npOH3BOACTBa/. KaMepbl 
pa3Mell\a~TCR B 6HonorH4eCKOH 3all\HTe peaKTOpa Ha pacCTORHHH 
1150 MM OT ijeHTpa aKTHBHOH 30Hbl H MOryT nepeMell\aTbCR B sep
THKaflbHOM HanpasneHHH, 4TO no3B0flReT H3MeHRTb HX 4YBCTBH
TeflbHOCTb. npH onycKaHHH B KpaAHee HH>KHee nono>KeHHe KaMepbl 
BXOART B '6flOKH H3 oprcTeKna Hapy>:<HblM AHaMeTpOM 150 MM, pac
nono>KeHHWe HenocpeACTBeHHO B KaHanax BWBOAa HeHTPOHHWX 
ny4KOB. 3THM AOCTHraeTCR ysenH4eHHe 3¢¢eKTHBHOCTH KaMep.' 

,llnR ysenH4eHHR T04HOCTH onpeAeneHHR YMHO>KeHHR HeATpOHOB, 
a TaK>Ke AflR nOAKfl~4eHHR 3KcnepHMeHTaflbHOH annapaTYPbl /aHa
norOBblH H ijH¢posoA peaKTHMeTpbl, wnei1¢0BblH OCijHnnorpa¢, 
aHaflH3aTOPbl H T.A./ AOnOflHHTeflbHO HCnOflb30BaflHCb 'TPH 3KCne
PHMeHTaflbHWX KaHana C 3a~eHReMWMH KaMepaMH THna KHT-54, 
KHK-15, RJ -200T H' AKJ-3T, yc:TaHOBneHHblMH s 11X3 1,1 KaHane 
MHWeHH /KM/. 

2. 113MEPEHl1R B nPOUECCE 3ArPY3Kl1 AKTHBHO~ 30Hbl 

B ijeflRX o6ecne4eHHR RAePHOH 6eaonacHOCTH Ha6op KPHTH-
4eCKOH Maccw peaKTOpa OCyll\eCTBflRflCR B ABa 3Tana. nepswA 
3Tan 3aKn~4ancR B aarpy3Ke aKTHBHOH 30HW TonnHBHWMH Kacce
TaMH AO AOCTH~eHHR YMHO>KeHHR,npH6flH3HTenbHO paBHOrO WeCTH
AeCRTH, T.e. TaKoro, npH KOTOPOM peaKTOP HaXOAHTCR B aase
AOMO nOAKPHTH4eCKOM COCTORHHH H OAHOBpeMeHHO HMeeTCR B03-
MO>KHOCTb npOH3BeCTH nepsy10 rpy6y~ OijeHKY 3¢¢eKTHBHOCTH 6no
KOB perynHpOBaHHR H 3all\HTbl, a TaK>Ke YT04HHTb nono>KeHHe ¢H-
3H4eCKHX ijeHTPOB /nonomeHHe, COOTBeTCTBY~ll\ee MaKCHMaflbHOH 
peaKTHBHOCTH/ OCHOBHOro H AOnonHHTeflbHOro nOABH>KHWX OTpa
>KaTeneA. 

8Topoi1 3Tan 3aKn~4ancR B AOrpy3Ke aKTHBHOH 30Hbl TOnflHB
HWMH Kacce~aMH B KOflH4eCTBe, He06XOAHMOM ~e-TOfl~K6 Afl~ 
BblXOAa B KPHTH4eCKOe COCTORHHe Ha_ 3ana3AblBa~lllHX HeHTPOHax, 
J;lO H AflR nocneAY~lllero BblBOAa peaKTOpa Ha HMnynb,CHY~ KpH
TH4HOCTb. 

_ nepeA aarpy3KOH TOnflHBHblX KacceT see R4eHKH aKTHBHOH 
30Hbl 6blflH aanonHeHbl KacceTaMH-HMHTaTopaMH', 0TflH4a~llll-:IMHCR 
OT TonnHBHblX TOflbKO TeM, 4·To :TafineTKH 's HHX BMeCTO ABYO:. 
KHCH nnyTOHHR H3rO.TOBfleHbl H3 MeAH. 8 ijeHTpe aKTHBHOH 30Hbl 
6wn ycTaHOBfleH nyCKOBOH HeHTPOHHWH HCT04HHK HHTeHCHBHOCTb~ 
0,91•10 7 Hei1Tp./c. -
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npoBOAHIH1Cb H3MepeHHR CKOpOCTH 11 Hynesoro11 C4eTa no sceM 
KaHanaM B 3asHCHMOCTH OT nonomeHHR 6JlOKOB peryn1-1posaHHR 
1-1 nOABHlliHOro OTpamaTeilR 1no1, a TaKme np1-1 HaJlH41-1H H OTCyT
CTBl-11-1 BOARHblX 3aMeAilHTenei1. EcTecTseHHO, 4TO MaKc1-1MaI1bHOe 
H3MeHeHHe CKOPOCTH cseTa Ha6I1~AaI10Cb AilR TeX KaHanos, KaMe
pw KOTopwx pacnonaranMcb HenocpeACTBeHHO 3a nepeMe~aeMWM 

6noKOM /pMC. 2/. 
,[\IlR 3arpymeHHOl1 MMMTaTopaMM aKTHBHOl1 30Hbl C HCT04HMKOM 

CKOPOCTb 11 Hynesoro11 C4eTa -Noi WTaTHblX KaHailOB / i - HOMep 
KaHana/ B nonomeHMH MX MaKCMMailbH011 3¢¢eKT~BHOCTM cocTaBHila 
/5°"8/ MMn./c, a 3KCnepMMeHTaJlbHblX KaHanos -J8-;-5Q/ HMn./c, 
npM4eM cTa_TMCTM4ecKaR ow1-16Ka s onpeAeileHMM 

11
Hynesoro

11 
c4eTa 

He npeBblWana 2%. CKopOCTb C4eTa npM M3BJle4eHHOM MCT04HHKe 

npaKTH4eCKM paBHRJlaCb HYil~. 
3arpy3Ka TOnilMBa B aKTHBHY~ 30HY npOBOAHilaCb nyTeM 3a

MeHW KacceT-MMHTaTopos Ha TOnJlMBHWe KacceTW nocneAOBaTeilbHO 
no OAHOl1 KacceTe OT 1..1eHTpa aKTMBH011 30Hbl K ee nepM¢epMM. 
nocne 3arpy3KH 04epeAHOl1 napTMM KacceT, onpeAeI1ReM011 B Kam
AOM KOHKpeTHOM cny4ae coo6pameHHRMM RAePH011 6e3onaCHOCTH, 
npoBOAMilOCb M3MepeHHe CKOPOCTM C4eTa no KalliAOMY i-TOMY 
KaHany perMCTpal..lMH Hei1Tr0HOB Np i M Bbl4HCI1RI10Cb 3Ha4eHMe 
o6paTHOrO yMHOmeHHR Yi-= Noi /Npi . 3aTeM onpeAeilRilOCb 

nK 

~ 

6.0 
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PMC. 2. CKopOCTb C4eTa WTaTHWX KaHailOB B 3aBMCMMOCTl-1 OT 
nonomeHMR KOii /MM/ AilR He3arpymeHH011 30Hbl: 1 - KaMepa 
3a ~1X3, 2 - KaMepa 3a KO II , 3 - KaMepa 3a no. 
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3KCTpanon1-1posaHHOe 3Ha4eHMe KpMTM4eCK011 Maccw TOnJlHBa M3KCTp. 

/MilH KPHTM4eCKoro 41-!Cila 3arpymeHHWX TOnilMBHWX KacceT/ nyTeM 
IlMHei1HOl1 3KCTpanOilRI..IMM ¢YHKL.1MM Yi"

1=fj(M) no ABYM nocneAHMM 
T04KaM AO nepece4eHMR C npRM011 Y1 1~0 /pMC. 3/. 

OnpeAeileHMe nOAKPMTH4HOCTM peaKTOpa Ha 3TOl1 CTaAMM nposo
AMilOCb no ¢opMyne p=Y- 1-A, rAe p=K3cpqrl/K'.}(p<p-peaKrnBHOCTb, 
a A - K03¢¢MI..IMeHT, Y4MTWBa~~Ml1 TaKMe ¢aKTOPW, KaK pa3HWe 
4YBCTBMTenbHOCTM AeTeKTOpa no OTHOWeHM~ K Hel1TPOHaM MCT04-
HHKa M Hel1TPOHaM AeneHHR /npeAsapMTeilbHO paCC4HTWBa~TCR no 
MeTOAY MOHTe-Kapno/, pa3Hy~ 1..1eHHOCTb Hei1TpOHOB MCT04HMKa 
M Hei1Tp0HOB AeileHMR, pacnaA noilOHMi1-6epMI1I1Hesoro HCT04HMKa 
M nORBileHMe HOBblX HCT04HMKOB B pe3yJlbTaTe cnOHTaHHOrO AeileHMR 
3arpymaeMoro Pu-240.BKnaA Hei1TpOHOB cnoHTaHHoro AeneHMR onpe
AeilRilCH 3KCnepHMeHTailbHO nyTeM H3MepeHMR CKOPOCTH C4eTa 
Hei1TPOHOB npH M3BJle4eHHOM nycKOBOM MCT04HMKe. C y4eTOM 
norpeWHOCTM B onpeAeileHMM K03¢¢1-11..1MeHTaA, CTaTMCTM4eCK011 
norpeWHOCTM M HeonpeAeileHHOCTM npM Bb16ope 11 Hynesoro 11 C4eTa 

y-1 

0,5 

0,4 

0,3 

0,2 

0,1 I I I I \I \ I'• I I I 

0 lO 20 30 40 50 60 70 M 

PMc. 3. 3aBMCMMOCTb 
o6paTHOro YMHOllieHMR 
y-lOT KOilH4eCTBa 3arpy
meHHWX KacceT /KpM-
saR 3/. 1,2 - nepsaR 
M BTopaR 3KCTpanoilRI..IHM 
B KpMTM4eCKOe COCTOR
HHe. 
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AnH npoMemyT04HOro nonomeHHH 6noKOB CY3, CYMMapHaH OTHOCH
TenbHaH norpeWHOCTb onpeAeneHHH p COCTaBnHna +15%. 

npH AOCTHmeHHH YMHOmeHHH -so npOBOAHnHCb rpy6b1e H3Mepe
HHH nonHblX H AH<!>c))epeH4HanbHblX 3c))c))eKTHBHOCTei1 6noKOB CY3, 
B pe3ynbT.3Te KOTOPblX BblHCHHnOCb, 4TO nepsoHa4anbHO npHHHTble 
Kpai1HHe sepXHHe HX nonomeHHH He COOTBeTCTBY~T nonomeHHHM 
MaKCHManbHOi1 peaKTHBHOCTH. nocne KOppeKTHPOBKH nonomeHHi1 
6noKos sepxHHe KOH4esb1e BblKrn04aTenH KO I , KOU , MA3I H MA3II 
6wnH ony~eHW COOTBeTCTBeHHO Ha 61, 50, 43 H 42 MM, 4TO npH
seno K yMeHbWeHH~ XOAa 3THX 6noKOB, KOTopwi1 COCTaBHn y KOI 
H KOU - 410 MM, y MA3I - 449 MM, a y MA3ll - 444 MM. Kop
peKTHPOBKa nonomeHHi1 pp HAP He npOBOAHnacb. 

Ha 3TOi1 me CTaAHH H3Y4anOCb BnHHHHe B6AHHWX 3aMeAnHTe
nei1 Ha 3c))c))eKTHBHOCTb 6nOKOB CY3 ., CnHB BOAbl H3 3aMeAnHTenei1 
npaKTH4eCKH He BnHHn Ha Hee. 

KpHTH4eCKOe COCTOHHHe peaKTopa 6bino AOCTHrHyTO B ABYX sa
pHaHTax 3arpy3KH a KTHBHOi1 30Hbl: B 11 4eHTpan bHOM11 H "nepHc))e
pHi1HOM11 /pHC .- 4/ npH 3arpy3Ke 70 H 74 TonnHBHblX KacceT co
OTBeTCTBeHHO /pac4eTHOe 3Ha4eHHe KPHTH4eCKOi1 4eHTpanbHOi1 
3arpy3KH - 69-73 KacceTw/. · 

B "nepHc))epHi1HOM11 sapHaHTe B H4ei1KH 2,3,5,6 6binH 3arpy
meHbl KacceTbl-HMHTaTOPbl. B 11 4eHTpanbHOM11 me sapHaHTe OCTa
sanHCb 3arpymeHHWMH KacceTaMH-HMHTaTopaMH H4ei1KH 78,62,71, 
70,69,68,57,75. 

3. 1'13MEPEHl'1R 3ct>ct>EKTl'1BHOCTl'1 6nOKOB CY3 
l'1 CTAUl'10HAPHWX OTPAIATEnE~ 

rpaAYHPOBKa 3c))c))eKTHBHOCTH 6noKOB CY3 npOBOAHnacb AHHaMH-
4eCKHMH MeTOAaMH npH pa6oTe peaKTOpa B HenpepwBHOM pemHMe 
Ha MO~HOCTH OT 3 AO 100 BT. AnH onepaTHBHOro KOHTpOnH MO~
HOCTH H onpeAeneHHH peaKTHBHOCTH s nepeXOAHWX npo4eccax 
Hcnonb30BancH aHanorOBWH peaKTHMeTp, nOAKn~4eHHWH K TOKOBOH 
HOHH3a41<10HHOH KaMepe AKJ-3T,pacnonomeHHOH s 1'1X3. Henpepb1s
HaH perHCTpa4HH CHrHanos MO~HOCTH H peaKTHBHOCTH ocy~eCTBnH
nacb caMOnHWY~HMH noTeH4HOMeTpaMH. 

KpoMe Toro, AnH 6onee T04Horo KOHTponH YPOBHeH MO~HOCTH, 
a TaKme AnH onpeAeneHHH peaKTHBHOCTH no nepHOAY pa3rOHa 
peaKTOpa Ha 3ana3Ab1Ba~~HX HeHTPOHaX H no o6paTHOMY YMHOme- . 
HH~ HeHTPOHOB Hcnonb30Ba~HCb WTaTHWe KaHanw. B PHAe cny4aes 
peaKTHBHOCTb onpeAenHnacb c Hcnonb30BaHHeM 41,1c))posoro peaKTH
MeTpa ~ wnei:lc))osoro oc4Hnnorpac))a THna K-115, noAKn~4aeMblX 
K ycTaHosneHHOH s KaHane MHWeHH KaMepe /THna KHK-15 HnH 
KHT-14/. Oc41<1nnorpaMMW o6pa6aTwsanHcb 3aTeM Ha 3BM 63CM-6 
no nporpaMMe HHBepcHOH KHHeTHKH. 
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PHC. 4. KapTorpaMMa 3arpy30K aKTHBHOH 30Hbl 1'16P-2: e- H4ei1-
_KH C KacceTaMH-HMHTaTopaMH B sapHaHTe 11 4eHTpanbHOH 11 3arpy3-
KH, ~ - H4eHKH C KacceTaMH-HMHTaTopaMH B sapHaHTe "nepHc))e
PHHHOH11 3arpy3KH. 

rpaAYHPOBKa AH<!>c))epeH4HanbHOH 3c))c))eKTHBHOCTH KO, PP HAP 
npOH3BOAHnacb y4aCTKaMH no -10 MM. AnH KOMneHca4HH BBOAHMOH 
peaKTHBHOCTH .H CTJ6HnH3a4HH MO~HOCTH npH 11 B3BeWHBaHHH 11 

KaKoro-nH6o H3 6noKos, HanpHMep KO! HnH PP, Hcnonb3osancH 
APYrOH - 6noK KOH Hao6opoT. PeaKTHBHOCTb onpeAenHnacb no 
noKa3aHHHM aHanorosoro peaKTHMeTpa. npH 3TOM norpewHOCTb 1,13-
MepeHHH He npeswwana +5% H onpeAenHnacb s ocHOBHOM norpew
HOCTb~ s c))HKCHposaHHH-nonomeHHH 11 s3sew1,1saeMoro11 6noKa ~1 an
napaTypHOH norpeWHOCTb~ peaKTHMeTpa /+3%/, BblHBneHHOH Ha 
CTaAHH e~o npeAnYCKOBWX HCnWTaHHH. -

CheAyeT OTMeTHTb, 4TO onpeAeneHHe AHc))c))epeH4HanbHWX 
3c))c))eKTHBHOCTei1 KO! H KOU AHHaMH4ecKHM MeTOAOM oKa3anocb 
B03MO}l{HWM TOnbKO An_H HX sepXHHX y4aCTKOB /155-410 MM/. no3-
TOMy rpaAYHPOBKa Ha4anbHblX y4aCTKOB npoBOAHnacb MeTOAOM 
o6paTHOro YMHOmeHHH. l'13MeHeHHe peaKTHBHOCTH pacC4HTWBanocb 
no c))opMyne: 

l1p=N0 .(1/N
2 

-1/N 
1 

), 

rAe N1H N2- CKOpOCTH C4eTa AO H nocne BHeCeHHH B03My~eHHH 
B peaKTOp' COOTBeTCTBeHHO' a N*o - npHBeAeHHaH 11 HynesaH 11 

CKOPOCTb C4eTa, onpeAenHeMaH no pe3ynbTaTaM H3MepeHHH CKO
pocTeH C4eTa npH BHeCeHHH 3apaHee H3BeCTHOH peaKTHBHOCTH. 
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nonHaR norpeWHOCTb 1'13MepeHHR peaKTHBHOCTl-1 MeTOAOM o6paT
HOrO YMHomeHHR onpeAenReTCR Cl'1CTeMaTl'14eCKOH norpeWHOCTb~ 
1'13MepeHHR No /+]%/ 1-1 CTaTHCTl'14eCKOH norpeWHOCTb~ H~e-
peHHR N1 1-1 N2. Ecn1-1 1'13MepReMble peaKTHBHOCTl-1 senHKl-1 (-10- K3qiql• 
BKnaA CTaTHCTl'14eCKOH norpeWHOCTl-1 He npeBblWaeT. 2%. np1-1 1-13-
MepeHl-11'1 ManblX peaKTHBHOCTeA (-10-4 K3cbcb) BKnaA CTaTHCTl'14eCKOH 
ow1-16K1-1 B nonHy~ norpeWHOCTb CTaHOBHTtR AOMl'1Hl-1PY~Ull'1M, npH4eM 
nocneAHRR MomeT npeswwaTb +20%. 

113 aHan1-13a AaHHblX no H3MepeH1-1~ AH<l>¢epeHij1-1anbHblX 3ct><l>eK
THBHOCTeA OAHHX 1-1 TeX me y4aCTKOB KO B AHHaMH4eCKl'1X 1-1 noA
Kpl-1Tl'14eCKl'1X 3KcnepHMeHTaX cneAyeT, 4TO OTHOCHTenbHOe pac
xomAeHHe pe3ynbTaTOB He npeBblWano 5% OT 1'13MepeHHblX 3Ha4eHHH. 

Ha p1-1c. 5 npeACTasneHW 3aBHCl'1MOCTl'1 1'13MeHeHHR peaKTHBHO
CTl-1 np1-1 nepeMe1qeH1-11-1 6noKOB peryn1-1posaH1-1R AnR sap1-1aHTa 11 ne
p1-1<1>ep1-1AH0A11 3arpy3Kl'1 aKTHBHOH 30Hbl. Han1-141-1e MaKCHMYMOB Ha 
rpaAYl-1POB04HWX KPHBWX pp 1-1 AP np1-1 360 MM 1-1 425 MM, COOTBeT
CTBeHHO, CBHAeTenbCTByeT O Henpas1-1nbHOM sw6ope KpaAHHX 
nonomeHHH nepeMetqeHHR 3Tl'1X 6noKOB. CpeAHHe AH<l><!JepeHijHanbHble 
3<l><l>eKTl'1BHOCTl'1 Ha n1-1HeHHWX y4aCTKax rpaAYHPOB04HWX KPHBWX 
COCTaBnR~T AnR KO 2,3-2,4 .10-2 ~/MM, AnR pp - 0,5.10-2 ~/MM, 
a AnR AP - 0,05.10-2 ~/MM /pac4eTHOe 3Ha4eHHe 3<l><l>eKTl'1BHOH 
AOnl-1 3ana3Ab1Ba~tql'1X HeHTPOHOB ~ =0' 002165 K'.1qiqi/. 3Ha4eHHR 
nonHoA 3<1l<l>eKTHBHOCTH opraHoB peryn1-1posaH1-1R /Ta6n. 1/ onpe
AenRnHcb Ha OCHOBaHl-11-1 rpaAYHPOB04HWX KPHBWX /p1-1c. 5/ 1-1 no 
pe3ynbTaTaM nOAKPl-1T1'14eCK1'1X 3Kcnep1-1MeHTOB, a AnR pp 1-1 AP 
AOnOnHHTenbHO YT04HRnHcb· KOMneHCaijHOHHblM MeTOAOM, T.e. no 
nepeMetqeHl-1~ OTrpaAYHP.OBaHHOro opraHa /KO II / AO KOMneHca
ijl-11'1 BBeAeHHOH peaKTHBHOCTl-1. 

A1-1HaMl'14eCKl'1e 3Kcnep1-1MeHTbl no onpeAeneHl-1~ 3<l><l>eKTl'1BHOCTl'1 
opra~OB asap1-1AHOH 3atql'1TW /A3/ npOBOAHnHCb np1-1 cpa6aTWBaHl'11'1 
KamAoro 6noKa A3 s OTAenbHOCTl-1. nepeA cpa6aTblBaHHeM A3 
MOll,IHOCTb peaKTOpa paBHRnacb -100 BT. PeaKTHBHOCTb onpeAe
nRnacb aHanorOBWM peaKTHMeTpOM OT c1-1rHana KaMepw AKJ-3T 
B HX3 1-1n1-1 OT KaMepbl KHK-15 B KaHane M1-1weH1-1. 0AHOBpeMeHHO 
np1-1 c6poce A3 per1-1cTp1-1posanacb Kp1-1saR cnaAa MO~HOCTl-1 wneA
<l>OBblM OCij1-1nnorpa¢0M. nonHble 3¢<l>eKTl'1BHOCTl'1 6A31 1-1 6A311' 
onpeAeneHHwe no noKa3aHHRM peaKTHMeTpa, cocTas1-1n1-1 0~6~ 
1-1 0,61~' COOTBeTCTBeHHO, 4TO npaKTl:14eCKl'1 cosnaAaeT C pe3ynb
TaTaMH 1'13MepeHHH MeTOAOM KOMneHCaijl-11-1 no nepeMetqeHl-1~ KOi 
<o.a2m. 

l,13 pe3ynbTaTOB o6pa60TKl'1 OCijHnnorpaMMbl cneAyeT' 4TO 3a 
0, 02 c KamAblM 6noKOM 6A3 BBOAHTCR OTpHijaTenbHaR peaKTHBHOCTb 
0,35/3 /p1-1c. 6/. Ta KOH me 3<l><l>eKT 6bin onpeAeneH MeTOAOM o6paT
Horo YMHomeHHR np1-1 CMetqeHl-11'1 6A3 Ha 20 MM. 
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P1-1c. 5. fpa,Gi'HPOB04Hble xapaKTeRHCTHKl-1 opraHOB peryn1-1poBaHl'1R. 
p - peaKTHBHOCTb,IB AOnRX ~ ' H - BblCOTa no,qbeMa opraHa' MM. 

Ta6n1-1ija 

3<1><1>eKTHBHOCTb 6noKos CY3 peaKTopa H6P-2 

Ha1-1MeHOBaH1-1e 
6noKa 

KOi 
KOII 
pp 

AP 
6A3/o,q1-1H 6noK/ 
MA3/0AHH 6noK/ 

nonHaR 3<l><!JeKTl'1BHOCTb, 

K3¢<p • 10 2 

1 ,50+0, 12 
1,55+0, 12 
0,26+0,02 
0,032+0,002 
0' 14+0 ,01* 
o,6ofo,o6 

A1-1cti<1>epeH~1-1anbHaR 
3¢¢,eKTHBHOCTb, 

K 3<pq,"10 4 / l\M 

0,50+0,03 
0,52+0,03 
0, 11+0,01 
0,011~0,-001 

*3a speMR 0,02 c OAHHM 6noKOM 6A3 BBOAHTCR OTpHijaTenbHaR 
peaKTHBHOCTb -0,08°10-2 K3<p<p 11 
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~Hc. 6. Oc4HnnorpaMMa TOKa KaMepw N /OTH.eA.I npH c6poce 
6A3I. t - speMR /c/ C MOMeHTa nOAa4H CHrHana Ha c6poc. 

npH onpeAeneHHH 3¢¢eKTHBHOCTH 6nOKOB MA3 o6HapymHnOcb, 
4TO pe3ynbTaTW AHHaMH4eCKH~ H3MepeHHH aHanorOBWM peaKTHMeT
POM c KaMepoA AKJ-3T s HX3 H aHanH3a KpHso/1 cnaAa 'MOlJlHOCTH, 
nony4eHHoA Ha wneA¢osoM oc4Hnnorpa¢e c KaMepo~ KHK-15, He 
cornacylOTCR MemAY co6oA /a¢¢eKTHBHOCTb OAHOro 6noKa MA3 
paBHRnacb 4 f3 H 2;7 /3' COOTBeTCTBeHHO/' H OTnH4alOTCR OT pe-
3ynbTaTOB nOAKPHTH4eCKHX 3KcnepHMeHTOB /3 f3 - MA3I ' 3,5 f3 -
MA311 H 6f3 - MA3I + MA3U /. 3m pacxomAeHHR, no-.sHAHMOMY, 
o6bRCHRIOTCR TeM, 4TO npH BblBOAe MA3 nnoTHOCTb noToKa HeATpo
HOB y KaMep, ~pacnonomeHHblX B HX3, H WTaTHblX KaMep H3MeHReTCR 
cHnbHee, ·4eM s aKTHBHOA 3OHe. t\nR npoaepKH 3Toro npeAnono
meHHR 6bin npoBeAeH 3KCnepHMeHT co c6pocoM MA3, B KOTOPOM 
peaKTHBHOCT~ H3Me~Rnacb peaKTHMeTpOM C KaMepoA KHT- 4 B Ka
Hane MHWeHH, a TOK KaMepbl AKJ-3T s HX3 3anHCblBancR wneA¢o
BblM oc4Hnnorpa¢OM. B 3TOM cny4ae a¢¢eKTHBHOCTb OAHOro 6noKa 
MA3 cocTasHna ·no noKa3aHHRM aHanorosoro peaKTHMeTpa 2,8 {3, 
a no pe3ynbTaTaM o6pa60TKH OC4HnnotpaMMbl - 4,1 /3. TaKHM o6-
pa3OM, nOATBePAHnOCb npeAnonomeHHe O,HeAOCTOBepHOCTH pe3ynb
TaTOB H3MepeHHA a¢¢eKTHBHOCTH MA3 no, cHrHanaM,.KaMep s HX3. 
B Ta6n. 1 npHBeAeHO cpeAHee 3Ha4eHHe 3¢¢eKTHBHOC~H OAHOro 
6noKa MA3 _no AaHHblM AHHaMH4eCKHX H3MepeHHH npH pacnonow.~-

' HH~. KaMep 1:1 Ka Hane MHWeHH, a Ha: PHC. 7 - speMeHHafl. AH a rpaM
Ma BblBOAa peaKTHBHOCTH npH c6poce MA3. 
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PHC. 7. BpeMeHHaR AH~rpaMMa BWBOAa peaKTHBHOCTH ripH c6poce 
MA3I. p - peaKTHBHOCTb s AOnRX f3 , t- speMR, c. 

npH nocTpOeHH~ rpaAYHPOB04HOH xapaKTepHCTHKH 6noKOB MA3 
B sepxHeM y4aCTKe HX nepeMelJleHHR.MaKCHMYMOB He 6wno o6Hapyme
HO' 4TO CBHAeTenbCTByeT O npasHnbHOM Bbl6ope KpaAHHX noiio
meHHi1 MA3, rapaHTHPYIOlJleM OT BBOAa nonomHTenbHOH peaKTHBHO
CTH B Ha4anbHWH MOMeHT nocne c6poca A3. 

t\nR sapHaHTa 114eHTpanbHOH 11 3arpy3KH aKTHBHOH 3OHbl onpe
AeneHHe 3¢¢eKTHBHOCTH 6nOKOB CY3 npOBOAHnOCb TOnbKO nope-
3YnbTaTaM nOAKPHTH4eCKHX 3KCnepHMeHTOB MeTOAOM o6paTHOro 
YMHOmeHHR . .[\aHHble 3THX H3MepeHHH CBHAeTenbCTBYIOT O TOM, 4TO 
3¢¢eKTHBHOCTb 6nOKOB KOH MA3 nO4TH Ha 10% HHme a¢¢eKTHB
HOCTH aHanorH4HblX 6nOKOB B sapHaHTe "nepH¢epHHHOH 11 3arpy3KH 
aKTHBHOH 3OHbl. O6bRCHReTCR 3TOM TeM,' 4TO B sapHaHTe 11 4eHT
panbHOH113arpy3KH /pHC. 4/ 4eHTP aKTHBHOH 3OHbl KaK 6bl 
YAaneH OT KOH MA3 /co CTopoHw·KO H MA3 HeAorpymeHo 8 Ton~ 
nHBHWX KaCCeT/ H CMelJleH B CTOpOHY nO. 

t\nR sapHaHTa "4eHTpanbHOH 11 3arpy3KH ai<THBHOH 3OHbl O4eHHBa
nocb snHRHHe 6noKa HX3 Ha a¢¢eKTHBHOCTb MA3 H KO •. H3MepeHHR 
npOBOAHnHCb MeTOAOM o6paTHOro YMHOmeHHR no CHrHany WTaTHOH 
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KaMepbl' pacnOilO)KeHHOA 3a no. 3Ha4eHHe npHBeAeHHOro 11 Hy-
11esoro' 1 C4eTa 6w110 OTKoppeKTHpcisaHo no nepeMe~eHH~ rpaAy1,1-
posaHHoro 6110Ka /PP/, no3TOMY norpeWHOCTb H3MepeHHA He 
npesb1wa11a 10%. B pe3y11bi-aTe 3THX 3Kcnep1-1MeHTOB BblflCHHilOCb, 
4TO np1,1 YAaI1eH1-11-1 HX3 ::i¢¢eKTHBHOCTb MA3 yse111,141,1saeTCfl Ha 23%, 
a 3¢¢eKTHBHOCTb KO yMeHbWaeTCfl Ha 20%. 

.[\Jlfl oueHKH BilHflHHfl KOI1e6aH1-1A 6110KOB CY3 Ha ¢11yKTyau1-11-1 
3Hepr1,11,1 HMnyJlbCOB peaKTOpa, a TaK)Ke Ailfl oueHKH BeilH4HHbl 
AOnycTHMOro 110TOABHraHHfl 11 CTaUHOHapHoro OTpa)KaTeJlfl 6110KH 
KOi 1,1 pp OTCOeAHHflilHCb OT npHBOAOB; nepeMe~eHHeM KOii 
peaKTOP BWBOAHilCfl Ha YMHO)KeHHe -1000; CTaUHOHapHwA OTpa
)KaTeilb /KO BMecTe C 3a~HTOA/ OTKaTblBaJlCfl OT aKTHBHOA 30Hbl 
Ha 2 MM. H3MeHeHHe peaKTHBHOCTH perHCTPHPOBaJlOCb no TpeM 
C4eTHblM KaHaJlaM 1,1 COCTaBl-1110 - 1 ,6 -10-3 K'.lcpcp 

4. PEAKTHBHOCTb KACCET 
H 06PA3UOB H3 PA3flH4HWX MATEPHAflOB 

3KcnepHMeHTbl no 11 B3BeWHBaHH~11 TOnJlHBHblX KacceT 1,1. KacceT
HMHTaTopoB npOBOAHilHCb MeTOAOM o6paTHoro YMHO)KeHHfl np1,1 Y-· 
- 500-;.1000. Pe3yilbTaTbl H3MepeHHA perncTp1-1posa111-1cb no 4eTb1-
peM C4eTHblM KaHa11aM . .[IJlfl Ka>KAOA KacceTbl 3¢¢eKT pea KTHBHOCTH 
H3Mepfl11Cfl ABall<Abl: hp1,1 H3BJle4eHHH i<acceTbl 1,13 fl4eAKH aKTHBHOA 
30Hbl 1,1 np1,1 3arpy3Ke B fl4eAKy /p1,1c. 4/. Bcero 661110 11 B3BeweHo" 
29 KacceT /15 TOnJlHBHblX 1,1 14 HMHTaTOpOB /ya611. 2//. 

np1-16eAeHHble B Ta611. 2 norpeWHOCTH H3MepeHHfl peaKTHBHOCTH 
He BKI1~4a~T B ce6fl CHCTeMaTH4eCKOA norpewHOCTH B onpeAeJleHHH 
np1-1BeAeHHoro 11 Hy11esoro" C4eTa /-10% OT H3MepfleMoro 3¢¢eKTa/. 

.[IJlfl TOnilHBHblX KacceT norpewHOCTb B oueHKe peaKTHBHOCTij 
onpeAeilflJlaCb, B OCHOBHOM, pa36pocOM C4eTa no per1-1cTp1-1py~
~HM KaHaJlaM, a Ailfl KacceT-HMHTaTopOB - CTaTHCTH4eCKOA no
rpeWHOCTb~. 

~KCnepHMeHTbl no 11 B3BeWHBaHHIC11 o6pa3UOB npOBOAHilHCb 
CileAY~~HM o6pa30M: OT aKTHBHOA 30Hbl OTKaTHilH Te11emKy C noA
BH)f(HblM OTpamaTeJleM, 1-1 Ha ero Mee Te 3aKpen1,1111,1 ycTpoACTBO, • C 
noMO~b~ KOTOporo MO>:(HO 6bl110 nepeMe~aTb HCnblTyeMble o6pa3Ubl 
OKOilO aKTHBHOA 30Hbl. H3MepeHHfl npOBOAHilHC b MeTOAOM o6paTHOro 
yM.HO)KeHHfl np1,1 Y -500, pe3YilbTaTM perncTp1-1posa111-1cb no TpeM 
C4eTHblM KaHaJlaM. 06pa3Ubl 6bl111,1 H3rOTOBJleHbl 1,13 CTa111,1' MeAH J 

BOilb¢paMa 1,1 6epHJ1Ill,1fl. COOTHOWeHHe 3¢¢eKTHBHOCTeA o6pa3UOB, 
OTHeceHHOe K OAHOMY 1,1 TOMY )Ke o6beMy, no11y4HI10Cb CileAY~~HM: 
Fe: Cu: W : Be= 1: 1, 42: 1, 5: 1, 8. 

3¢¢eKTHBHOCTb )KeJle3HOro o6pa3ua pa3MepaMH 
250x250x40 MM - 2%. norpewHoCTb H3MepeHHA - 10%. 
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Ta6111-1ua 2 

3¢¢eKTbl peaKTHBHOCTH np1,1 3arpy3Ke KacceT B aKTHBHY~ 30HY 

N° fl4eAKH 

1 
4 
5 
8 

14 
20 
31 
35 
58 
59 
61 
63 
74 
75 
77 

2 
PeaKTHBHOCTb, K'.JqJ(tJ • 10 

Ton111-1sHafl KacceTa 

1, 16+0,04 
1,21+0,04. 
1,20+0,04 
1, 16+0, 03 
1,07+0,02 
1,28+0,05 
0,99+0,02 
1, 18+0 ,05 
O ,96+0 ,03. 
1,02+0,03 
1,07+0,03 
0,92+0,03 
0,78+0,04 
0,65+0,03 
0,86~0,03 

KacceTa-HMHTaTOP 

.0, 13+0,02 
0,10+0,02 
0, 10~0,02 

0,09+0,02 
0, 10+0,02 
0,28+0,04 
0, 15+0 ,02 
0,31+0,04 
0,30+0,03 
0,30+0,03 
0,27+0,03 
0,26+0,03 
0,20+0,03 
0,27~0,03 

5. H3MEPEHHE A6COfllOTHOtl MOIUHOCT11-PEAKTOPA 

np1-1 onpeAeileJ-iHH a6COil~THOA.MO~HOCTH peaKTOpa HCnOJlb30-
BaJlHCb CileAY~~He MeTOAHKl,1:. 

a/ YMHO)KeHHe HeATPOHOB HCT04HHKa /HCT04HHK - cnOHTaHHOe 
AeileHHe Pu-240 /, 

6/ aHaJll-13 cneKTpaI1bHOA.n110THOCTH WYMOB CHrHa11a HOHH3a
QHOHHOA KaMepbl THna KHK-15 B KaHa11e MHWeHH np1,1 ABYX no11ome
HHfl KaMepw' 

s/ TennosoA pac4eT Ha ocHosaHHH noKa3aHHA TepMonapw, 
noMe~eHHoA s pa36opHy~ 3Kcnep1-1MeHTa11bHY~ KacceTY s ueHTpe 
aKTHBHOA 30HW. . . . 

~OHTPOilb OTHOCHTeilbHOrO ypOBHfl MO~HOCTH ocy~eCTBilflilCfl 
no TOKy KaMepw AKJ-3T B l-1X3' a TaK)Ke no AaHHblM C4eTHblX 
KaHaJlOB. 3aAaHH~A yposeHb MO~HOCTH nOAAep)KHBaJlCfl nepeMe
~eHHeM·KOI. PeaKTOP BWBOAHilCR,Ha.MO~HOCTb ~100 BT, npeABa
pHTeJlbHO oueHeHHY~ no AaHHblM OAHOrO H3 C4eTHblX KaHaJlOB, 
"1 nOAAel))K"1BaI1Cfl Ha 3TOM ypOBHe' B Te4eHHe· _;1 . 4. ToK KaMep~ 
AKJ-3T 6w11 paseH 5,5.10-5 A; np1-1·3TOM cpeAHee 3Ha4eHHe 
MO~HOCTH, paCC4HTaHHOe no noKa3aHHflM Tpexc4eTHblX /WTaTH~X/ 
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Ka~anos, cocTas11no 87 BT, no noKaaaHl1HM TepMonapw - 90 BT, 
a no AaHHWM aHan11aa cneKTpanbHOH nnOTHOCTl1 wyMOB - 82 BT. 

npi,t nepeXDAe Ha APYrOH ypoBeHb MOlllHOCTl1, COOTBeTCTBYIOllll1H 
noKaaaH1110 KaMepbl AKJ-3T-1 , 6 • 10-4 A /·· 300 BT/, cpeAHee 3Ha-
4eH11e MOlllHOCTH, onpeAeneHHOe no AaHHWM c4eTHWX KaHanos, co
CTaB11no 28~ BT, nb AaHHWM TepMonapw - 280 BT, a no AaHHWM 
aHan11aa cneKTpanbHOH nnOTHOCTl1 WYMOB - 284 BT. 04eHeHHaH 
norpewHOCTb 11at-1epeH11H AnH scex 11cnonbayeMblX MeTOA11K pasHH
nacb ~10% 11 onpeAenHnacb n1160 paa6pocoM c4eTa no KaHanaM 
/T .e. ow116KOH s onpeAeneH1111 np11BeAeHHoro 11Hynesoro" C4eTa/, 
n1160 annapaTypHOH /-7%/ H CTaTHCTH4eCKOH /-6%/ norpewHo
CTHMH. 

BblBO,[lbl 

1. Pac4eTHaH 04eHKa MHHHManbHOH KP11Tl14eCKOH Maccw 
/71+2 KacceTw/ cosnaAaeT C AeHCTBHTenbHWM 3Ha4eHHeM /69,3/ 
B npeAenax ow116KH pac4eTa. B OKOH4aTenbHOM /riep11¢ep11HHOM/ 
sapHaHTe KOMnoa1141111 aKTHBHOH 30Hbl nonHoe 411Cno aarpy>KeHHWX 
KacceT cocTas11no 74 npH aanace peaKT11BHOCTl1 1% ~KIK. 

2. 3¢¢eKT11BHOCTb opraHOB CY3 OKaaanacb CYl!leCTBeHHO 
/B 1 '5 + 2 paaa/ aaH11>KeHHOH no cpasHeHl1IO C AaHHblM11 pac4eTOB. 
Paan11411e 060HCHHeTCH 11Aean11aa411eH peanbHOH reoMeTp1111 6noKOB 
CY3 B pac4eTHOH MOAen11 11 OTKnOHeHl1HMH OT npoeKTHblX Tpe6osa
Hl1H B npo4ecce c6opKH CTa4110HaPHblX OTpa>KaTeneH. 

3. 3¢¢eKT11BHOCTb Tonnl1BHOH KacceTbl 11 KacceTb1-11M11TaTopa 
cocTasnHeT 1,2% ~K/K 11 0,1% B 4eHTpe 11 0,7% AK/K 11 0,3% 
Ha ne-p11¢epHl1 aKTHBHOH 30Hbl COOTBeTCTBeHHO. <!>opMa pacnpeAene
Hl1H yKaaaHHblX 3¢¢eKTl1BHOCTeH no o6"'beMy aKTl1BHOH 30Hbl 6nl13Ka 
K paC4eTHOH. 3¢¢eKTl1BHOCTl1 06paa40B' 113MepeHHble s6n11a11 rpa
Hl14W peaKTOpa, OTHOCHTCH KaK 1:1,42:1,5:1,8 AnH Fe, Cu, W 
11 Be COOTBeTCTBeHHO. 

4. npoBeAeHa rpaAY11POBKa nyCKOBWX KaHanos no MOlllHOCTl1 
peaKTOpa. T04HOCTb 113MepeHl1H a6conlOTHOH MOl!lHOCTl1 -10%. 
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