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AnR npo8eACHMR 3HepreTH4CcKoro ~YcKa peaKTopa HSP-2, Ha4as
wcrocR s 1980 r., B fla6opaTOPHM He~TPOHHO~ $H3HKM OHRM 6wna 
C03AaHa CHCTCMa M3MCpeHHR MO~HOCTH peaKTOpa, CHCTCMa npCAHas
lla4CHa AflR MOHMTOPHPOBaHMR MO~HOCTH peaKTOpa npH HCCJlCAOBaHHH 
HCKOTOpbiX ero XapaKTCPHCTHK /HanpvtMep, A11R onpeAeneHHR 3UCOJ110T
HbiX !jlny1<Tya4Hi1 MOll, HOC HI, H3Y48HHR AHHaMHKH peaKTOpa, HSMepeHHR 

TennoBb1AeneHI1R s OTAenbHbiX aneMCHTax ero t<OHCTP.YKL\HH ~1 T ·A. I. 
KpDMc Toro, CI1CTCMa HCnDnbayeTcR AnA AOnonHMTenbHDro KOHTponH 
MO~HOCTH npH B~80AC peaKTOpa H~ 3aAaHH~i1 ypOBCHb cpeAHeA MO~

HDCTH. HsMepeHHe OTHOCI1TCJlbHOA MD~HOCTH ocy~eCT811ReTCR C nor
peWHDCTbiO 1% B HMnyJlbCHOM pemHMe pa60TW peaKTOpa 8 AHana3DHC 

DT 1 BT AD 4 MBT M 8 cTa4HOHapHOM pemHMe a AManasoHe oT0,01 BT 

AD 1QQ KBT. rpaAYHPOBKa MOHI1TOpa B a6COJ110THWX eAHHML\aX MO~HOCTH 
npOBOAHTCA Ha OCH08e AOnOJlHHTeJlbHWX H3MepeHHA /HanpHMCp, no 
TennOBbiAC11eHHIO 8 aKH18HOi1 30He HJllll no MCTOAY 11yMHOmCHHR V1CT04-

HHKa11/. nposepKa CTa6HJlbHOCTI1 o6ecne.411BaeTCfl nepV!O,QH4CCI<IIIM Cpas
HeHMeM OT K311M6p08aHHWX MCT04HHKOB, 

B ,qaHHOi1 pa6oTe npH80Af!TCR np11H411n nOCTpOeHHR 11 OCH08Hble 
XapaKTepHCTMKI-1 MOHHTOpa, nony4CHHWe BO BpCMfl 3HepreTM4eCKOrO 
nycKa peaKTopa H6P-2. 

1. nPHHUHn nOCTPOEHH~ H 06-EE OnHCAHHE CHCTEM~ 
MOHHTOPHPOBAHH~ HOmHOCTH PEAKTOPA H6P-2 

CI1CTeMa MOHHTOpl1pOBaHHR COCTOHT HX Tpex He3a8HCIIIMbiX $yHK4HO
Ha11bHWX yCTpOACT8, 06beAMHeHH~X o6~11M np11H411n0M H3MepeHMfl MO~
HOCTI1. HaMepfleMaR MOlllHOCTb W(t + ilt) nponOP4MOHa!lbHa 3HeprHH 

Q (t +At). Bblpa6aTweaeMoA peaKTopoM 3a 113BecTHbiA npoMemyToK ape
MeHI-1 L'lt 

W(t + M) ""N(t +Llt)·K·I](t)/At, /1/ 
rAe N(t +tit) - M3MepHeMaR 8e11114HHa, K - K03¢$114HeHT nponop4HOHanb
HOCTM, onpeAe11ReMbli1 B AOnOJ1H11TenbHWX a6COJl~THbiX H3MepeHHRX, 

7](0 - ¢YHK4HR, Y4HTb18a~lllaR HeCTa611JlbHOCTb H WYMbl AeTeKTOpa H 
M3MepMTeJlbHOA 3JleKTpOHMKM. 

B COOT8eTCTBHI1 C pemMMOM pafioT~ HCnOJlb3YCMbiX ACTeKTOpOB 
/TOK0Bbli1 HJlH C4eTHbli1/ H, CJ1eA08aTCJlbHO, ,qeTCKTOpHOi1 311CKTp0HHKH, 
CI1CTeMa MOHI1TOpl1pOBaHHR no,qpa3AeJ1ReTCfl Ha Cneny~~He OT,qeJlbHble 
MOHMTOpbl: 

1/ TOKOBbiA MOHI1TOp A11R CTa4MOHapHoro pemMMa peaKTOpa /npH 
3aTopMomeHHOM MOAY11RTope peaKT118HOCTM/, ~ .,...,.,_._ "'·, · ··- ....... ,..., 
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2/ TOKOBW~ MOH~TOp B ~MnynbCHOM pem~Me peaKTopa, 
3/ C4eTHW~ MOH~Top An~ CTa~~OHapHoro ~ ~MnynbCHoro pem~MOB 

peaKTopa. 
6 TOKOBbiX MOH~Topax ~3Mep~eMO~ Bell~4~HO~ N(t + ~t) ~Bil~eTC~ 

aap~A. o6paay~~~~c~ 8 AeTeKTope noA Ae~cTa~eM He~TpoHo8, aa 
HeKOTOpoe BP.eM~ ~t, 8 C4eTHOM - CyMMapHOe 4HCno HMnynbCOB 
c He~TpoHHoro AeTeKTopa. 

npaKTH4eCKH H3Mep~eTc~ npoH3BeAeH~e N·~. B KOTOPOM N ~ ~ 
~8n~IOTC~ cny4aHHbiMH HeaasHCHMbiMH senH4HHaMH. Ko3¢$H~HeHT K, 
BXOA~~HH 8 awpameHHe /1/, onpeAeneH c CHCTeMaT~4ecKo~ norpew
HOCTb~ ~K. a norpewHOCTb aaAaHH~ 8peMeHHoro HHTepaana ~t co
CTaan~eT MeHee -0,01% H B npaKTH4eCK~X H3MepeH~~X e~ MOmH~ 
npeHe6pe4b, To,rAa OTHOC~TenbHY~ CT8HA8PTHY~ OW~6Ky owf~'~a
MepeHH~ a6con~THoro 3Ha4eHH~ MO~HOCT~ W MOmHO npeACT8BHTb B 
BHAe: 

a/ An~ C4eTHOro MOHHTopa: 
2 2 

OW 1 0~ Or, 1/2 
-=-'=[-(1 + -) + -] + 

w ii 7;2 7;2 

6/ An~ TOKOBbiX MOHHTOpOB: 

~K 
"K~· 

ow . 1 o 2 o.2 0 2 a 2 112 
-=-· ::, [ -(1 + ~.+ ..2L) + ...:..g_.+ -2L] w n q-2 ;:;·2 q-2 ;:;2 

+M 
K ' 

/2/ 

/3/ 

rAe li - cpeAHee 4HCno HeHTPOHOB, aaperHCTpHpoaaHHWX 3a HHTepBa/1 
apeMeHH ~t, o jq' - OTHOCHTenbHa~ CT8HA8PTHa~ OWHfiKa cpeAHero 

-· q 
aap~Aa q, o6paay~~eroc~ B AeTeKTope n'p~ perHcTpa~~H OAHoro 
He~TPOHa; o ~ - CT8HA8PTHa~ OWH6Ka Bell~4HHbl 71.:_. 

6 OTHOCHTenbHbiX H3MepeHHAX MO~HOCTH npH n -+ oo oW ,jW-+ o~/ ~, 
T,e, npaKTH4eCKH OnpeAen~eTC~ HeCTafi~nbHOCTbiO H3Mep~TenbHOro 
TpaKTa /aHa4eH~e o I <i' An~ HcnonbayeMwx AeTeKTopoa pasHa -0,1%/. q _, 

CyMMapHaA norpeWHOCTb OTHOCHTenbHWX H3MepeHHH W He npeawwaeT 
-1%, a H3MepeHH~ aficon~THOrO 3Ha4eHH~ MO~HOCTH - -10%. 

CrpyKTypHa~ cxeMa MOHHTopoa noKaaaHa Ha p~c.1. B Ka4eCTBe 
A8T4HKOB He~TPOHHOro noTOKa HCnO/lb3YIOTCA HOHH3a~~OHHWe KaMepW 
/K 1-K 5/ C KOHBepTopaMH H reoMeTp~e~ 3neKTPOA08, o6ecne4HBai0~11MH 
OnT~ManbHY~ pa60TY AeTeKTOpHO~ 3/leKTpOHI1K11 B 388~C~MOCT~ OT 
cneKTpanbHOrO COCTaBa H nnOTHOCT~ n9T0Ka He~TpOHOB Ha AeTeKTOpe. 
TaK, B HMnynbCHOM TOKOBOM MOHHTOpe np~MeH~eTCA HH3KO<)lOHOBa~ KaMe
pa RWKJ-ST c 10S-KoHaepTopoM, ycTaHoaneHHan s6n~3~ aKTHBHo~ 
30HW, An~ cTa~HoHapHoro pemHMa Hcnonb3YIOTC~ KaM~pw KHK-l5 
H KHT-14 c 235U H 23Su -KoHaepTopaMH Ill paaMe~eHHwe a ~eHTpanb
HoM KaHane peaKTOpa, H ABe KaMepw KHT-31. c 235 u 111 Allfl C4eTHOro 
MOH~Topa, ycTaHOBneHHble Ha BbiBeAeHHOM He~TPOHHOM ny4Ke. B TOK0-
80M MOH~TOpe MO~HOCTH B CTa~HOHapHOM pemHMe peaKTOpa BWXOAHOH 
ToK KaMepbl /K 2 , K3 I npeo6paayeTc~ 8 ~H<t>p.oaoi1 KOA a cooTaeTcTay~

~eM npeo6paaoaaTene ;np , nP /, nocne 4ero HHTerp~pyeTc~ aHa
Kon~TenbHOM perHcTpe /M~ 1 , M~2 / 8 Te4eHHe apeMeHH, onpeAen~eMoro 
6noKaMH aaAaHH~ apeMeHHoro HHTep8ana /638~ 1 , 63BH 2/. CooTBeTcT-
8YIO~H~ 6noK 63BH HMeeTCA B KamAOM OTAellbHOM MOHHTOpe. 
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MepeHHfl MO~HOCTH peaKTOpa 

HBP-2. 06osHa'leHHH B TeKcTe. 
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AHanorH4Ha~ onepa~H~ ocy
~ecTBil~eTc~ B HMnyllbCHOM To
KOBOM MOHHTOpe. 3AeCb nOC/le 
npeABapHTellbHOrO HHTerpHpOBaHHR 
aapnAa, o6pasy10~erocn s KaMepe 
noA AeHCTBHeM peaKTOPHOH 
scnwwKH, ocy~ecTsnneTcn ero 
npeo6pasosaHHe B ~H$pOBOH KOA 
B 6noKe /AUn/ C AallbHeHWHM Ha
KonneHHeM ~H$pOBOH HH$OpMa4HH 
B CYMMaTope (};). 

B C4CTHOM MOHHTOpe OTAellbHWe HMnYilbCW C KaMep nocne npeAsa
PHTCilbHOro oT5opa a cxeMax ycHneHHA H AHCKPHMHHaQHH /YA 1 , YA

2
/ 

nocTyna~T HenocpeACTBeHHO a C4eT4HKH /C~ 1 • CY 2 /. 

B KOH~e ~HKila H3MepeHHA, saAasaeMoro 6noKaMH 63BH, coAepmH
Moe HaKOnHTellbHWX perHCTpOB H C4eT4HKOB BWBOAHTCA Ha OTAellbHWe 
AeCATI14Hble HHAHKaTOpbl /HH,ll cHH,ll f/. 

2. OCHOBHWE XAPAKTEPHCTHKH H PE3YflbTATW 
3KCnEPHMEHTAflbHOA nPOBEPKH MOHHTOPOB 

0TAellbHWe MOHHTOpW /TOKOBWe H C4eTHWH/ H3 o6~ei1 MOHHTOpHO~ 
I l 

CHCTeMw cy~ecTBeHHO pa311H4ai0Tcn cnoco6aMH swnonHeHHA o6~Hx Alln 
DCCX MOHHTOPOB ~YHKQHOHanbHWX 3aAa4: npeABapHTellbHOH o6pa60TKH 
HH<t>OpMaUHH, nocTyna~~e~ C AeTeKTO~a, H ee npeo6pa30BaHHH B 4H$
POD9H KOA. HHme npHBOAHTCA OnHCaHHe OTAenbHWX MOHHTOpOB H AaiOTCA 
HX OCHOBHwe xapaKTepHCTHKH, nony4eHHWe Ha peaKTope HSP-2. 

2.1. ToKosw~ MOHHTop AllA cTa~HOHapHoro pemHMa pa5oTw 
peaKTopa 

MOHHTOp HCnOnb3yeTCA AllR H3MepeHHA TeKy~ero 3Ha4eHHR MO~HOCTH 
pcaKTOpa 8 AHana30He OT 0,1 BT AD 100 KBT npH 3aTOpMomeHHOM 
MOAYilRTOpe peaKTHBHOCTH, ~YHK~HOHanbHaR CXeMa MOHHTOpa noKa3aHa 
Ha PHC.2, 

0CHODHWM 3neMeHTOM H3MepHTenbHOH 3neKTpOHHKH ABnAeTCA npeo5-
pa30BaTellb TOKa B 4aCTOTy /Ha pHCYHKe BbiAelleH .nyHKTHpHOH llHHHei1/ 
C nepHOAH4€CKHM BWBOAOM HH~OpMaUHH Ha 4H$POBOH HHAHKaTOP /HH,ll/, 
npeo6pasoeaTenb nocTpoeH no npHH~Hny, onHcaHHOMY a pa6oTe 121. 
TOK KaMepw 3apRmaeT BXOAHY~ eMKOCTb /C/ AO onpeAeneHHOro YPOBHH 
HanpR>KeHHA, KOTopoe 4epea 6noK cornacosaHHA I 6C/ nocTynaeT Ha 
BXOA ,ll-TpHrrepa /nTp/, 0gHOBpeMeHHO Ha C4eTHWH BXOA ,ll-TpHrrepa 
nOCTORHHO nocTyna~T HMnyllbCW C genHTenR 48CTOTW /,ll~/ KBapQeBoro 
reHepaTopa ;r; cf =1 Mru. npH cosnaAeHHH yposHei1 Ha axoAax 
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PHc.2.~yHK~HOHanh~aH cxeMa pe
rHcTpHpYJODiefr '!aCTH TOKOBOrO 
MOUHTopa MOI!IHOCTH. BC - 6noK 
cornacosaHHH, ~Tp - TpHrrep, 
~q - ~enHTenb qaCTOThi, f - re
Hepa TOp, K - Kn!O'!, If - CXeMa 
"li", K3 - KOt-1MyTaTop :3Kcrrosa
~HH, ~llip - gemH~paTop,~li -
KOMMyTaTop ~HHaMH'!eCKOH HHgH

Ka~HH, CP - cqeTHhiH perHCTP, IIP - rrpoMeJKyTO'!HhiH perHCTP, liH~ -
~eCHTH'!HhlH HH~HKaTOp, 

.,Q- TPI1rrepa Ha ero Bbtxo,qe nor~amwTcl'l c11rHaJ1, paspA)I(aiOIJ.II-1~ 4epe3 
KJ1104 /K/ eMKOCTb C. ConpoTI1BJleHI1e R CJ1Y)I(I1T .QJll'l pas,qeneHI1l'l eM
KOCTI1 C 11 napa311THO~ BMKOCTVI Ka6eJll'l, BpeMR 113MepeHHl'l 11 11H,Q11Ka·· 
4111-1 o6ecne4HBaBTCrl COOTBeTCTBeHHO KOMMyTaTOPOM 3KCn031141111 /K3/ 
11 KOMMy;raTopoM AI1HaMI14eCKOH 1-1H.QI1Ka4V111 /K.[IH/. Bo speMA 1-13MepeHI1l'l 
11Mnynbc~ co cxeM~ /H/ np~-1 HaJll-141111 paapeweHHA c KAH HaKapnM
saiOTCJ'I s C4eTHOM perMcTpe /CP I. B KOHt~e 1..\1-!KJla H'3MepeHMl'l MH¢op
Mal\vtA 4epe3 npOMB)I(YT04HblH perMCTp /nP/ H ,qewH<!JpaTOp /.[llUp/ BbiC
BB4MBaeTCrl Ha ,qecr~TM4HOM MHAMKaTope. On1-1caHH~~ npouecc nepVIOAM-
4eCKM nosTopr~eTcA. BpeMr~ 1-13MepeHMA pasHa apeMeHM Bbtcse4MBaHI.1A 
M COCTaBJlAeT OT O,QHOH ,QO BOCbMM CBKYH.Q. 4yBCTB1-1TfJlbHOCTb TOKOBO
ro npeo6pasosaTenR pasHa 4·10 3 MMn/MKA, .[\l-1¢¢epeHI..\HanbHaA HenM
HeHHOCTb a ,qManasoHe 10-9

-10-5 A He npeBbJwaeT 1%. 
nepV10,QM4BCKaR npoaepKa MOHMTOpa npOBO,QHTCR nyTeM H3MBpeHHR 

a -TaKa c KaMepbr npH n·epeso,qe peaKTopa a rny6oKono,qKpl1n14ecKoe 
COCTOl'IHHB, 

2, 2. TOKOBblH MOHi-!TOp B HMnyJlbCHOM pe)I(!-1Me pa60Tbl peaKTOpa 

AaHH~A MOHV~Top HsMepr~eT TeKyiJ.Iee aHa4eHHe 3HeprMH OT.QeJlbHYX 
MMnYJlbCOB MOIJ.IHOCTH HJlH 3HeprHIO, ycpe,qHBHHYIO 3a HBKOTOpoe 4HCJ10 
peaKTOpHbiX BCnbMeK 8 ,QI-1ana30He cpe,qHeH MOlJIHOCTH OT -1 0 KBT ,QO 
4 ~1BT. 

6noK-CXeMa HMnYJlbCHOrO MOHHTOpa npi-!Be,QeHa Ha PHC.3. B~XO,QHOH 
TOK KaMep~, COOTBBTCTBYIOIJ.IHH HMnYJlbCy MOlJIHOCTH, 11HTerpHpyeTCrl 
B 11HTerpaTope ( [) 8 TB4BHHB BpeMeHI1 fit, 3a.QaBaeMOrO 6nOKOM (fit). 
Ha4ano 8peMeHH HHTerpi-!posaHHA onpe,qenr~eTcr~ MOMeHTOM nocTynneHHR 
CTapTOBOrO HMnYJlbCa, CHHXpOHH30BaHHOrO C Ha4aJlOM pa3BHTHR HMnynb
Ca MOlJIHOCTM, C B~XO,Qa HHTerpaTopa CHrHaJl, nponOpl\110HaJlbH~H 3Hep
rHH 11Mnynbca MOIJ.IHOCTH, npeo6pasyeTcR a aHanoro-4H¢posoM npeo6pa
soaaTene /AUn/ s 411¢poaoA KO.Q c nocne.QYIOIJ.IHM HaKonneHHeM a HaKo
nHTBJlbHOM perHcTpe /HP/. B~6op apeMeHH M3MepeHHA sa,qaeTCR ycTa
HOB04H~M C4eT411KOM 4HCJla CTapTOB /YC4/, ynpaBJlRIOIJ.IHM HaKOnMTBJlb
HbiM perV!CTpOM, 

8 KOHI..\e 1..\HKJla H3MBPBHMR V1H¢OpMal\Hrl C HaKOn~TBJlbHOrO perHCTpa 
4Bp~3 npoMe~yT04H~H perHCTP /nP/ nocTynaeT Ha HH,QMKaTbp /HH.[I/ 
H B~CBB4MBaBTCrl B TB4BHHe BpeMeHH, onpB.QBJlr!BMOrO 6JlOKOM B~6~pa 
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PHc.3. BnoK-cxeMa HSMepH
TenhHOH qacTH HMITynhCHOrO 
'l'OKOBOrO MOHHTOpa • { 
HHTerpaTop,fit - 6noK sa~a
HHH BpeMeHH HHTerpHpOBaHHH, 
AUII - aHanoro-~H~poaoli 

rrpeo6pasoaaTenh, HP - HaKo
ITHTenhHhiH perHCTp, TIP -
rrpOMeJKyTO'!HblH perHCTp, liH)! -
~eCHTH'!Hb!H HH,[UiKa TOp, ycq 

ycTaHoaoqHbill: cqeTqHK, BBli - 6noK Bbi6opa apeMeHH HH~Ka~nH, 
B.Uli - Onoic aBTOMaTH'!eCicoro Bbi6opa p;HarrasoHa HSMepeHHH • 

speMeH~ ~HAHKal\HM /BBH/. 6noK BAH cnym~T ,qnR aeToMaTH4eCKoro 
B~6opa ,QHana30Ha ~3MepeH~R B 3aBHCHMOCT~ OT BeJlH4HHW BXO,QHOrO 
CHrHana. 4HCJ10 11MnynbCOB MOIJ.IHOCT~, flO KOTOpOMY npOI-!CXOAHT ycpe,q
HeHHB H3MepReMOH 3Hepri-1~ BCnbiWBK, BbJ6HpaeTC.A paBHbiM OAHOi1 113 
cne,QYIOIJ.I~X seJlH4HH: 1, 10, 20, 100, 200, 1000 Ill p~)I(HMOM Hen-
npep~BHOrO HaKonneHHR • .[111¢¢epeHI..\11anbHaA HBJlii!Hei1HoCTb MOHHTopa 
B A~ariaaoHe yKa3aHHOH fBbJWe H3MepRBMOH MOU\HOCTH COCTaBJlReT 1%. 

2.3. C4eTHWH MOHHTOp MO~HOCT~ 

C4eTH~M MOHIIITOp MCnOJlbSyeT~R 6e3 nepeCTpOHKH KaK B HMnynbCHOM, 
TaK H B CTal\HOHapHOM pe>KHMaX pa60Tbl peaKTOpa B AHana30HB cpe,q
HeH MOIJ.IHOCTH OT -1 BT ,qo 4 MBT, HaMepReMoA aenii!4HHOA RBnReTc.A 
4MCnO IIIMflYJlbCOB c KaMBpbl, perHCTPHPYIOIJ.IBH secb cneKTpaJlbHbiM 
cocTaB HeATpOHOB e riy4Ke. AnR ycTpaHeHHR neperpyaKH KaMepbr 11 
C4eTHOrO TpaKTa B n11Ke IIIMnynbCa MOlJIHOCTM OT 6~CTp~X HBMTpOHOB 
M y-KBaHTOB KaMep~ ycTaHOBJlBHW Ha 6a3e 27,5 M TaHreH4HaJlbHOrO 
KaHana. CHcTeMa KonnHMaTopoe noasonReT per11cTp11poeaTb s o~HosoM 
TenJlOBble HeHTpOHbl, BbiXO.QrllJIMe C TOPI..\BBOH •nosepXHOCTH BO.QAHOrO 
3aMeAJlMTBJlA. 3a C4BT paCTR>KeHHR no speMBHIII nponeTa BCn~WKH 
TenJlOBWX HeATpOHOB C ~60 MKC /~aMepeHO AH¢paK4HOHHOH MeTOAHKOH/ 
,QO 1 fr MC BJlHRHHe t.1MnyJlbCHOrO BbiABJleH!-lA MOIJ.IHOCTH yMeHbWeHO B 
40 pas. Ha pl-!c.4 B Ka4ecTse npi1Mepa npiiiBOAHTCR 3KcnepHMeHTaJlbHaR 
3~BV1CHMOCTb 4MCJla HMnYJlbCOB C KaMep~ OT BpeMeHIII nponeTa HeHTpO
HOB, noKa3aHMR MOHIIITOpa W BW,QaiOTCR Ha IIIHAHKaTop HenocpeACTBeHHO
B BT 

W "'Nc4/(~tl' 10m), 

r.Qe fit 1 = K-1 
/eM. BbrpameHMe 1 I, m - aa,qaaaeMblA 3KcnepHMBHTaTopoM 

MJlaAWMH ,qeCATH4H~H pa3pA,Q H3MepReMOH MO~HOCTH, 
Ha PHC.5 npHBB,QBHa 6noK-CXeMa C4BTHOro MOHHTOpa MO~HOCTJ.1, 

nocne npeABapMTeJlbHOrO YCMJlBHHR M 11CKJ1104eH~R HMnyJlbCOB OT WYMOB 
3JleKTpOHIIIKI-1- H a -:::JMMCCI~I-1 235 U MMflYllbCbl C AeTeKTOpa nocTynaiOT Ha 
,qaa He3aBHCIIIM~X 9-pa3PAAH~X C4BT4HKa C AeCRTH4HOi1 MH,QHKai..\1-!BH 
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PHc.4. PacnpeAeneHHe '!Hcna 

HMTIYRhCOB C KaMepbl C'leTHOrO 

MOHHTOpa (N) B 3aBHCHMOCTH OT 

BpeMeHH (t) B MC nocne Ha

<rana pa3BHTHH BCTiblliiKH t'fO~

HOCTH, 

/C4 /. 3aAaHHe BpeMeHM 1,2 A 
H3MepeHHH ot 1 H 3Ha4eHHe m 
OCy~eCTBnH~TCR C TIOMO~b~ 
C4eT4HKa C npeABapMTenbHO~ 
ycTaHOBKO~ /CnY/ M reHepaTo
pa /rJ. 

Py4HO~ KOHTponnep /PK/ HCnonb3yeTCH AnR o6HyneHMR COAepmH
MOro BbiXOAHbiX perHcTpos C4eT4HKOB C4 1,2 H CllY c nocnegy~111e~ 

3anHcb~ BO BTOpOM 4HKne o6pallleHHR K nMHHH KAMAK B cny senM4HH~ 
M 1 H m. 

C4eTH~~ MOHHTop nonHOCTb~ yHMsepcaneH, nocKonbKY npM M3Me
HeHMM K03$¢H4HeHTa K /HanpHMep, npH M3MeHeHHM 4YBCTBHTenbHOCTH 
KaMep~ HJIM H3MeHeHMH cneKTpa HeATpOHOB B TIY4Ke/ Heo6XOAMMO 
M3MeHHTb TOnbKO eenH4HHY ~t l' 

MaKCHManbHaA CKOPOCTb C4eTa npH 1% npOC4eTaX COCTaBnAeT 
2,0-10 5 HMn/c. AonrospeMeHHaR cTa6MnbHOCTb, H3MepeHHaR c no
MOU\b~ Pu-Be HCT04HMKB He~TpOHOB H onpeAenRel~aR KaK OTHOCMTeJlbHOe 
OTKnOHeHHe cpegHero 3Ha4eHMR noKa3aHM~ MOHHTOpa - He xyme 1% B 
Te4eHMe 3 AHeR Henpep~BHOR pa60T~ MOHMTOpa, KoppeKTMpOBKa MOHH
TOpa npOBOAHTCR C TIOMOUibiO Pu-Be HCT04HMK3 He~TpOHOB, , 

Ha4MHBR C 1980 roga, gaHHBR CHCTeMa MOHHTOpMpOBBHHR MOUIHOCTH 
ycnewHo Hcnonb3yeTCR B peaKTOPH~x H3MepeHHRX Ha H5P-2. B~coKHe 

MeTponorH4eCKHe xapaKTepHCTHKH CHCTeM~, HagemHOCTb H YHHBepcanb
HOCTb TI03BOnRIOT B ganbHe~WeM npHMeHHTb ee B 06111e~ CHCTeMe KOH
TpOnR peaKTOPH~x napaMeTpos HoP-2. 
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6orA3enb A.A. H AP· 13-82-701 
CMcTeMa MOHMTOpMpolaHMR MQqHOCTM peaKTO~ M6P-2 An~ npoleAIHM~ 3KCnepMMeHTOI 
10 1peMR ~HepreTM~ecKoro nycKa 

0nHCWBaeTCR CMCTeMa MOHMTOpMpolaHM~ ~HOCTM MMnYnbCHOrO peaKTOpa M5P-2, 
npeAHa3Ha~eHHall An~ npoaeAeHMII MCCniAOiaHMA 10 IPIM~ 3HepriTM~ecKoro nycKa 
peaKTopa, "3MepHTenbHall CMCTeMa COCTOMT M3 TPIX Hl3aiMCMMWX .YHKqHOHanb HWX 
YCTpoMcTB , Ka*AOe M3 KOTOPWX HSMip~eT le~MHy,nponopqMOHanbMyD CPeAHeMy 
~Mcny HeMTpoHOB, 3aperHcTpHpolaHHWX 3a M31eCTHhiM nPQMe•YTOK lpeMeHM, Heno
CPeACTBeHHO H3MeplleMoM BenM~HHoM ~~n~eTC~ ~MCno MMnynbCOI C HOHM3aqHOHHWX 
KaMep HnH 3aPRA, IWAenii~HMCII I AeTIKTOpe 3a onpeAiniHHOI ~MCno lcnwmeK 
M~HOCTH I e HMnynbCHOM peMHMe pa8oTw peawTo~/, """ aa 1w8~HHwM HHTeplan 
lpeMeHH /1 cTaqHoHapHOM pP.MHMe peawTopa/, AManaaOH MSMepeHM~ ~HOCTH co
cTalnAeT 1 81+ 4 H8T C norpeWHOCTbD I OTHOCMTinbHWX M3MepeHM~X 1t KaK 
I HMnynbCHOM, T8K H I cTaqHOHaPHOM peMMMaX pa80TW peaKTOpa, AononHMTenbHWM 
TOKOIWM MOHMTOp TeK~ero 3Ha~eHH~ Ma.HOCTM, Mcnonb3YeMWM TOnbKO I CTaqMOHap
HOM peMHMe peaKTOpa, HMeeT AHana30H M3MepeHMII Ma.HOCTM OT 0,01 IT AO 100 KIT 

Pa6oTa lwnOnHeHa I na6opaTOPMM HIATpoHHoM .M3MKM OH~H. 

C~eHHe OG~AHHeHHOro MHCTMTyTa AAIPHWx MccneAolaHMA. IYGHa 1982 

Bogdzel A.A. et al. 13-82-701 
The System of Power Moni toring of the IBR-2 Pulsed Reactor for the Power 
Start Up Experiments 

The system of power monitoring of the IBR-2 pulsed reactor during the 
power start up of the reactor Is described. The system consists of three 
Independent functional bl ocks for measuring values proportional to the 
average number of neutrons detected during a known period of time. The va
lues, in part icular , a re : the number of pulses from the Ionization chamber 
or , the charge stored in a detector per a known number of power pulses 
(In the pulsed mode of operation) or during a known time Interval (In the 
stationary mode). The power monitoring range Is 1 W-4 HW with relative 
error of about 1% b~th in the pulsed and stationary regimes. An auxiliary 
current monitor of running power value Is used only In the stationary mode 
for the power range from 0.01 W up to 100 kW. 

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

Communication of the Joint Institute for Nuclear Research. Dubna 1982 

nepeBOA O.C.BHHOr paAOBOM. 


