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PykoBoacTBo nmo Oe3omacHocTu ''MeToguKa HEMTPOHHOIO0 KOHTPOJS Ha
BHEIIIHEH MOBEPXHOCTH KOPIYCOB BOI0-BOASIHBIX JHEPreTHYECKNX PEaKTOPOB
ADC" Pb-018-01

DenepanbHblii HAA30p Poccnu 1o siiepHON M paaMalOHHON 0€30IIaCHOCTH,
Mocksa 2001

PykoBoactBo mo Oe3zomacHocTH "MeToaMka HEWTPOHHOTO KOHTPOJS Ha
BHEIIHEH IOBEPXHOCTH KOPIIyCOB BOJO-BOASHBIX JHEPreTUUYECKUX PEAKTOPOB
ADC" mpenHa3Hauy€HO AJIA SKCHEPUMEHTAIBHON MPOBEPKH PACUETHBIX METOJIOB,
UCIIOJIb3YEMBIX Il ONPEJETICHUS] MPOTHO3HBIX JaHHBIX O (UIFOEHCE OBICTPBIX
HEUTPOHOB B KPHUTHUYECKMX TOYKAX KOPIIYCOB BOAO-BOASHBIX HSHEPreTUYECKUX
pPEaKTOpOB, W MOKET OBbITh MCIOJB30BAaHO JiE OOOCHOBaHHUS pPaJAUALMOHHON
Harpy3ku kopmyca peaktopa BBOP B 1mensix nmpoBepku 00OCHOBAaHHOCTH
3asIBJICHHOT'O CPOKa CITYKOBI.

Hacrosiee pykoBoacTBO pa3paboTaHo ¢ LENbl0 peanu3anuu TpedoBanuii Hopm
pacueta Ha IOPOYHOCTH O00OpyAOBaHHMA U  TPyOONpPOBOJOB  ATOMHBIX
sHepretnyeckux ycraHoBok ([THAD TI'-7-002-86), IlpaBun yctpoiicTBa U
0e30macHOM  JKCIUTyaTallud  00OpyJoBaHMS U TPyOONpPOBOJOB  aTOMHBIX
sHepreTuueckux yctaHoBok (ITHAD I'-7-008-89).

JIOKYMEHT BBIITYCKA€ETCS BIIEPBBIE.

JokymeHnT paspabortan cneuuanuctamu HTL[ APB TI'ocaromuanzopa Poccun
boponkunsim I'.1., XpennukosiM H.H., Cron0ynoBeim A.1O., ®eaunoii JI.E. npu
yuactun cnenunanucra [IMMUW T'HML "BHUUO®TPU" I'puropeeBa E.M. un
npodeccopa MUDU Tpommuna B.C.



Cnucok cokpaiieHuid 1 OCHOBHBIX 0003HaYeHU

ADC - aToMHas dEKTpUYECKask CTaHIUS

BBDOP - Bog0-BOJISIHOM HEPTETUYECKUI PEaKkTop
MBMU - meToauka BBITIOJTHEHUS U3MEPEHUN

[TITH - mIoTHOCTh MOTOKA HEUTPOHOB, HEUTP./(cM*C)
IIIIIT - muk MOJIHOTO MOTJIOHIEHUS

TBC - TeroBsLaensoNas coopka

@ - CKOPOCTh HAaKOTUICHHS (IIFOCHCA HEITPOHOB, HEUTP./(CM*+C)
1
FOI - aKTUBHOCTh B i-M HEUTPOHHO-aKTHBAIMOHHOM JIETEKTOPE, MPHUBEIACHHAS

Ha KOHel 00Jy4eHus U Ha OJIHO sApo, br/sapo
E - sueprus HevitpoHos, MaB
F - MHTErpaNbHbIN 110 SHEprUy (IIFOEHC HEWTPOHOB, HEUTP./CM”
P - ypoBeHb NOBEpUTEIIBLHON BEPOSITHOCTH

TepmuHbl U onpexeieHus ™

JeTeKTOP-MOHUTOP - HEUTPOHHO-aKTUBAIIMOHHBIM JIE€TEKTOP, OOIy4YaeMbIii
COBMECTHO C JAPYTUMHU JE€TEKTOpaMu WM HaOOpaMu JAETEKTOPOB, PEe3yJbTaThl
MU3MEPEHUN KOTOPOTO MCHOJIB3YIOTCS Ul IIPUBEICHUS PE3yJIbTATOB HU3MEPEHUHN
Pa3HBIX JIETEKTOPOB K OJMHAKOBBIM YCIOBHSM OOJy4Y€HHUS MO MPOCTPAHCTBEHHOU
NepEMEHHON (HampuMep, JUlsl yuyeTa MPOCTPAHCTBEHHOW IpaJiMeHTa MoJIs ObICTPhIX
HEHUTPOHOB).

JerexkTopsl (pi1roeHCa HEHTPOHOB - HEUTPOHHO-aKTUBALIMOHHBIE JETEKTOPHI,
KOTOpblEe OO0Jy4aroTcs JUIMTENIbHOE BpeMs (HampuMep, B TEUEHUE KaMITaHUH
paboThl peakTopa) U MepUo/] oJypacnajia MpoIyKTa peakliui KOTOPbIX CPABHUM C
BpeMEHEM O0JTyUeHHUS.

HcTopuss MomHOCTH peakTopa - (QUKCUPYEMOE€ BO BpPEMEHHM HW3MEHEHHE
MOJIHOW TETUIOBOM MOUIHOCTH PEAKTOPA OTHOCUTEIBHO HOMUHAIBHOTO 3HAUEHUSI.

HeliTpoHHBIIT KOHTPOJIb - OMNpEJeIeHHe OTKIUKA JETeKTOpOB (hIroeHca
HEUTPOHOB HAa OCHOBE HM3MEPEHHMU HMX AKTUBHOCTH M IIOCIEAYIOLIAs PacyeTHO-
JKCIIEPUMEHTAJIbHAS OLECHKA WHTETPAIBHBIX IO BPEMEHH XapaKTEPUCTHK OIS
HEUTPOHOB ((Ir0EHCa, CKOPOCTH HAKOIIEHUS (DIIFOCHCA).

OTkIMK JeTekTopa - (YHKIMOHAJIBHO 3aBUCHMMAas OT XapaKTEPUCTHK MOJIA
HEUTPOHOB XapaKTEPUCTUKA OOJIYYEHHOTO JIeTeKTOopa (HampuMep, YUCIO peakiui
3a BpeMs OOJyYeHHUs WIM CPeAHss 3a BpeMsi OOIy4YEHHUS CKOPOCTh PEAKIUU MO
JEHCTBUEM HEUTPOHOB).

Ckopocts HakomieHus: (uaroeHca OBICTPBIX HeWTPOHOB @ - cpeAHss 3a
BpeMsi HaKoIUIeHUs (uiroeHca OBICTPHIX HEUTPOHOB (Hampumep, BpeMsl KaMITaHUH
win obnyuenus) [IIIH, npuBeaeHHas K HOMHUHAJIBHOMY YPOBHIO TEIJIOBOM
MOIIIHOCTH PEAKTOPA.

*B pa3zziene He IpUBEICHBI TEPMUHBI U ONPEICTICHIS], IMEIOIINE O0IIETEXHUIECKOS 3HAUCHHE
u onpeneneHubie B 'OCTax wim B Ipyrux HOPMaTUBHBIX IOKYMEHTAX.



1. O01mue noJI0KeHus

1.1. Hacrosiee pykoBOACTBO Mo Oe3omacHocTH "Meroanka HEHTPOHHOTO
KOHTPOJISI HA BHEIIHEW IMOBEPXHOCTHU KOPITYCOB BOJIO-BOJSHBIX JHEPr€THUYECKHUX
peaktopoB ADC" (manmee - Pb) pa3paboraHo c 1enpl0 peanu3anu TpeOOBaHUN
Hopm pacuera Ha mnOpoyHOCTH OOOPYJIOBaHUS U TPYyOONPOBOJOB AaTOMHBIX
sHepretuyeckux ycraHoBok (ITHAD I'-7-002-86), IlpaBun ycrpoiicTBa U
Oe3omacHON  JKCIUTyaTallud  OOOpyAOBaHUS M TPyOOMpPOBOJOB  aTOMHBIX
sHepreTuyeckux ycranoBok (ITHAD I'-7-008-89).

1.2. Pb conepXUT METOJIMKY HEUTPOHHOIO KOHTPOJS, MPEIHA3HAYEHHYIO
JUISL SKCHEPUMEHTAJIbHOW MPOBEPKU PACUETHBIX METOJOB, HCIIOJIb3YEMbBIX IS
OMpEeNeNICHUs] TPOTHO3HBIX [JAHHBIX O (IIOEHCE OBICTPHIX HEUTPOHOB B
KPUTHYECKUX TOYKAX KOPIYCOB peakTopoB Tuna BBOP.

1.3. Pb onpexaenser mnopsaoK U METOAMYECKHE YCIOBUSA IPOBEACHUA
M3MEPEHU aKTMBHOCTH W OTKJIMKAa J€TEKTOPOB (PJIIOEHCA HEWTPOHOB, a TAKXKE
METOJIUYECKHE YCJIOBHS MJIsi PacUyeTHO-IKCIIEPUMEHTATBHOM OIEHKH (IitoeHca,
CKOPOCTH HaKOIUIEHUs] (UIFOGHCAa U CHEKTPAIbHBIX XapaKTEPUCTUK  TTOJIS
HEUTPOHOB C  HCIOJIb30BAHUEM  HEWTPOHHO-AKTUBALMOHHBIX  JIETEKTOPOB,
YCTaHaBJIMBAEMbIX Ha BHEIIHEH MNOBEPXHOCTH KopiycoB BBOP neiicTByromumx
ADC. KoHTpOoIMpyeMBIN SJHEPrETUYECKUM AUANIa30H HEUTPOHOB ONPENEIIAETCS €ro
3HAYUMOCTBIO C TOYKM 3pEHUS PAJUALNMOHHOTO MOBPEKICHUS CTAIM KOpIyca
peaKTOpa U CPaBHEHHUS C PACUECTHBIMU PE3YJIbTATAMM.

1.4. Pb mpumenumo k nercrByromuM peakropam ADC tuna BBOP-440 u
BBOP-1000.

1.5. Pb MoxeT ObITb HCIOJIL30BAaHO JJIi OOOCHOBAaHMS PaJIUAIIMOHHOM
Harpy3ku kopmyca peakropa BBOP B wmemsix mnpoBepku 00OCHOBAaHHOCTH

3asIBJICHHOT'O CPOKa CITYKOBI.

2. OCHOBHbIE IPUHUUIIBI OPraHU3alMU 00/ Iy4eHUs 1eTeKTOPOB duiroeHca

HelITPOHOB HA BHellIHel MoBepxXHOCTH KopnycoB BBOP



2.1. Ilpunyunwl pazmewienus 0emeKmopos y KOpnyca peakmopa u ux
001yuenus

JInsa  pa3MmemeHuss [JETEKTOPOB Ha BHEIIHEM NOBEPXHOCTH KOpIyca
UCIIOJNIb3YETCs CHEeHMaIbHOE 00ydaTeNbHOE YCTPOUCTBO. Ero ycraHaBiuBaioT B
CBOOOJHOM OT IUTAaTHOTO HW3MEPUTEIBHOTO O0OPYIOBaHUS IPOCTPAHCTBE
BO3AYIIHOIO 3a30pa. PasMepsl 3a30pa MO3BOJISAIOT Pa3MECTUTh YCTPOMCTBO C
JETEKTOpaMH TaK, 4TOObI MCKIIOYAJIOCh UX BIIMSHUE Ha paboTy 00OpyIOBaHUS U
CUCTeM peakTopa BO Bpems dkcrutyaranuu. Ilockoneky Pb  pexomenayer
IPOBEJCHUE Pa30BBIX U3MEPEHUN (32 BpeMsl OJTHOM KaMIaHUU pabOThl peakTopa),
00Jy4yaTeapHOE YCTPOMCTBO HE CO3JAET MOMEX IMpPH MPOBEJIECHUU PErilaMEHTHBIX
Npo(PHIIaKTUYECKUX padoT B 3a30pe, Tak Kak JOJDKHA MPeTyCMaTpUBAThCS JIETKAs
YCTaHOBKA U CHATHUE €0 BO BPEMs OTKPBITHS JOCTYIIA K 3a30py.

Pekomennyemble crnocoObl, MOPSAOK YCTAHOBKM M CHSATHUSI YCTPOWCTBA,
pa3menieHuss  JETEKTOPOB  HA  YCTPOMCTBE  OINHCAHBI B MPHWIOKEHUU
1 (pexkomengyemom). IIpocTpaHCTBEHHBIM JAMANa3oH pa3MELIECHUs JETEKTOPOB

OIpCaCIIACTCA KOHerTHOP’I 3aJa4eu Ha KOHKPETHOM pPEaKTOpC.

3. MeTo/1 HEITPOHHOI0 KOHTPOJISI H OCHOBHbIE 00bEKTHI
METPOJIOTHYECKOro o0ecneuyeHus1 HeMTPOHHO-aKTHBAIMOHHBIX H3MEPEeHUIl Ha

xopnycax BBOP

3.1. DKcHepUMEHTANbHBI METOJ, 3AJI0)KEHHBI B OCHOBY HEHUTPOHHOI'O
KOHTpOJIS, - METOJl HEUTPOHHO-aKTHMBALUMOHHBIX H3MepeHui. COryiacHo 3ToMy
METO/AY, HEUTPOHHO-aKTHUBALMOHHBIE JETEKTOpPbl (WM JETEKTOpPbl (QIIroeHca
HEUTPOHOB) OOJIy4arOTCs B [10JI€ HEUTPOHOB. B eTeKTOpax MpOUCXOAUT peaKLus
aKTUBALWUK WIN JIEJIEHUS O] JEHCTBUEM HEUTPOHOB.

[Tocne okoH4YaHMsT OOSyYeHUS U3MEPSIOT HABEJCHHYIO AaKTUBHOCTH B
nerekrope. Ilo pesysnbraram M3MEpEeHUN ONPENEIAIOT OTKIMK JAETEKTOpa - YUCIO
peakumii 3a Bpemsi OOJydeHHs] WIM CpefHss 3a BpeMs OOJydYeHHsS CKOpPOCTh
peakuuy. 3HAYEHHsI OTKJIMKA JIETEKTOPOB SIBJISIOTCS NEPBUYHON BEITUYMHOW IS

CpaBHCHH:A C paCYCTHBIMU JAHHBIMHU.



3Ha4YeHUsl YKCIIa PEAKUHUM MM CKOPOCTEW PEeaKIUi MOTYT HCIOJIb30BaThCs
JUISl PACYETHO-IKCIIEPUMEHTAIBHON OLEHKHW XapaKTEPUCTUK OISl HEHUTPOHOB -
(aroeHca U CKOPOCTH HAKOIIEHUST (PIIFO€HCA HEUTPOHOB. METOI0M Takoil OLEHKH
MIPUMEHHUTENIBHO K HEUTPOHHOMY KOHTpOJIO 3a Koprmycom BBOP Moxer ObITh
MeToa 3(PQPEKTUBHBIX MOPOrOBBIX CEYEHHM, METOJI BOCCTAHOBJIEHHS CIEKTpa
HEHUTPOHOB WJIM METO]I CPABHEHUS C PACUETHBIMU CKOPOCTSAMHU PEAKIIHA.

3.2. OcoOeHHOCTH HEUTPOHHOTO KOHTPOJs 3a Kopnycamu BBOP, kotopeie
JOJKHBI YUWUTHIBATHCA TPU BBIOOpE JETEKTOPOB M 00pabOTKE pe3ysIbTaToB
U3MEpPECHUN:

* 00JIydeHHUE JETEKTOPOB JUIUTCS, KaK MPAaBUIIO, B TEUCHHE BCEH KaMIaHUH
paboTsl peakTopa (okoio 300 cyT);

* AKTHBHOCTb JETEKTOPOB H3MEPSIIOT YEpe3 HEKOTOPOE BpEMs IOCHE
OKOHYaHUs 00yueHus! (MPUMEPHO Yepe3 Heleo win 0osee);

= TeMIiepaTypa cpeabl Bo Bpems o0ayudenus 1o 300°C;

* 3HAUUTEJIbHBIN TaMMa-(QOH BO BpeMs 00JIydeHHUS;

"  HCTOpHUS  MOUIHOCTH  pEaKkTopa  MOXET  HMEThb  CJIOXKHBIN
HEMPOTHO3UPYEMBII BU/I, 3aBUCUMBIN OT IKCILTYaTallHIOHHOTO PEKUMa;

" C HCIIOJIb30BAHUEM PEAKTOPHBIX JAHHBIX CYIIECTBYET BO3MOYKHOCTH
pacueTra MHOTOTPYMIOBBIX CIIEKTPOB HEUTPOHOB U FraMMa-KBAHTOB B JIIO00I1 TOUKe
KOpIyca U OKOJIOKOPITYCHOT'O IMPOCTPAHCTBA.

3.3. IlpuMeHsieMble B JTaHHOM METOAE HEUTPOHHOTIO KOHTPOJS CpEACTBA
U3MEPEHU W METOJUKH JOJDKHBI OBITh METPOJIOTHYECKH obecreueHbl. B
COOTBETCTBHH C OCOOCHHOCTSIMH METO/Ia HEUTPOHHO-aKTUBALIMOHHBIX M3MEPEHHM
BbIJIEJICHBI TPU BUJIa 00BEKTOB METPOJIOIMUYECKOTO 00ECICUeHUS:

* perIaMeHTHPOBAHHBIN HA0OpP HEHTPOHHO-AaKTUBAIIMOHHBIX JIETEKTOPOB U
00JyyaTeabHOE YCTPOUCTBO;

* CHeUMaIu3UpOBaHHAs PaJUOMETPUYECKAs] YCTAaHOBKA Ha OCHOBE ramma-
CIIEKTPOMETPA C METOJUKOW BBITIOJHEHUS H3MEPEHUN aKTHBHOCTH OOJTyYEHHBIX

ACTCKTOPOB,



* TUIIOBAsi METOJIMKA OMPEAEICHUSI OTKIUKA JETEKTOPOB U KOHTPOJIUPYEMBIX
XapaKTEPUCTUK HEUTPOHHOTO MOJIS IO U3MEPEHHOM aKTUBHOCTH JIETEKTOPOB.

B paznenax 4, 5 u 6 paccMarpuBaroTcs TpeOOBaHUS K YKa3aHHBIM OOBEKTaM.
4. TpeOoBaHNSI K HEHTPOHHO-AKTUBAINMOHHBIM CpPeICTBAM M3MePeHNH

4.1. HelTpOHHO-aKTUBAIIMOHHBIE CPEACTBA U3MEPEHUH, IPUMEHIEMBIE NIPU
HEUTPOHHOM KOHTpOJIE 3a Koprrycamu BBOP, Bkirouaror:

* perJaMeHTHUPOBAHHBIA HA0Op HEUTPOHHO-aKTHUBAIMOHHBIX JTETEKTOPOB C
U3MEpPUTEIBHON OCHACTKOM;

= 00JTy9JaTeNnbHOEe YCTPOIMCTRO.

4.2. [omyckaercsi UCIOJb30BaHUE CTaHIAPTU30BAHHBIX HEHUTPOHHO-
AKTUBALIMOHHBIX JI€TEKTOPOB. J€TEKTOphl MOTYT MPEACTABIATH COOOM NHUCKHU C
MPEANOYTUTENIbHBIM AruamMeTpoM 3 unu 10 mm.

ATTecTOBaHHBIE XapaKTEPUCTUKH JETEKTOPOB - YHUCIO sIep HYyKIuza-
MUIIEHU, Macca (MM MaccoBas TOJIIMHA) JIETEKTOpa; MAaccoBasl TOJIIMHA IO
HYKJIHIY-MUIICHU JUIsl JETEKTOPOB MO peakuuu (7, ). JJeTeKTOpbl TOJKHBI OBbITh
IPOBEPEHbl Ha OTCYTCTBUE Memawmux npumeceid. IlorpemHocTs yucna siaep
JOJKHA cocTaBisATh 1-4% (ypoBeHb [IOBEpUTEIBHOW BEPOSITHOCTH P MPUHAT
paBHbIM 0,95).

JlomyckaeTcsi NpUMEHEHUE HECTaHAAPTU30BAHHBIX JETEKTOPOB IOCIHE
aTTECTallUl UX B YCTAHOBJIICHHOM MOPSJIKE.

4.3. Tumbl NETEKTOpPOB B HabOpe MOIOUparoTCs COrjacHO TpeOOBaHUSIM
KOHKPETHOM 3a7auM U3 peakiuid akKkTUBAlMU, TNEpPeYeHb KOTOPHIX JaH
B MIPUJIOKEHUH 2 (PEKOMEHYEMOM ).

JlommyckaeTcsi pacliupeHue MepeyHsi M0 Mepe OCBOCHMSI HOBBIX PEaKIIHi,
YyBCTBUTEIIbHBIX K KOHTPOJIMPYEMOMY JIMANa3oHy 3Heprur HeuTpoHoB oT 0,1 1o
10 MbdB. Pexomenayercs B HaOOp JCTEKTOPOB  BKIIOUATh  PEAKIUH,
YyBCTBUTEJIbHBIEC K TEIIJIOBBIM HEUTPOHAM.

XapakTepucTuku, npeactaBieHHbie B Tabm. [12-1 +I12-3, pexomenmgyercs

HCIIOJIB30BAaTh IIPHU IIJIAHUPOBAHNWHU SKCIICPUMCHTOB.



4.4. 3smeputenbHas OCHACTKa B COOpPKE MPEACTaBIsAeT COOON paziuyHbIC
Karcyibl-Jep>KaTeln U KaJMUEBbIE dKPaHbl, MpPeTHA3HAYCHHBIC ISl pPa3MEIlCHUs
Habopa IETEeKTOPOB B 00JIy4aTEILHOM YCTPOUCTRBE.

CocTaB cOOpKH, TEOMETPHUS 3aMOTHCHHS, MAPKUPOBKA M JIPYTHUE CBEACHUS
JOKYMEHTHUPYIOTCSI B IPOTOKOJIE OOIyICHHUS.

4.5. OOnyyaTenbHOE YCTPOMCTBO MpeAHA3HA4YeHO i (uKcanuu cOOpoK
npu obOnydyeHuu. PekoMeHJanuu mo oOJydaTedbHOMY YCTPOMCTBY MpPHUBEICHBI
B NIPUJIOKEHUH 1.

4.6. Heobxomumas mHbopmaiusi 0 MOATOTOBKE W MPOBEACHUN OOTydeHUS
JIETEKTOPOB JOJKHA OBITh MpEJCTaBiIeHa B MPOTOKoJe oOiydeHus. OHa JOJKHA
BKJIFOUATh: CBEJIEHUS O (OPMHUPOBAHUHU COOPOK JETEKTOPOB COTIACHO MYHKTY 4.4;
TE€OMETPUI0 pa3MelIeHus COOpPOK B 0OIydyaTeIbHOM YCTpPOICTBE, TE€OMETPHIO
pa3MeInieHns yCTPOMCTBa Ha KOPITyce PeaKkTopa; JaHHBIE O BPEMEHH OOIy4YeHHs U
MCTOPUH MOIIIHOCTH peakTopa 3a BpeMs OOIydYeHHs; 3HAUYCHUS aTTECTOBAHHBIX
XapaKTEePUCTUK JETEKTOPOB, HEOOXOMUMBIX Ui TOCIeayroneil 00paboTku
pe3ynbTaToB (MOTYT OBITh JaHBl CCBUIKM Ha JIMTEPaTypHbIC HWCTOYHHKH,

cojepsKalye TH TaHHBIE).

5. TpeGoBanus K cpeacTBaM U MEeTOAMKE U3MepPEeHNsI AKTUBHOCTH

JIeTeKTOPOB

5.1. HeWTpoHHO-aKTUBAIIMOHHBIE JCTEKTOPHI (MM JETEKTOPHI (IIroeHca
HEUTPOHOB) TOCJEe OOJYy4YEHHUs TMPEJICTaBISIIOT CO00M HCTOYHUKH (HOTOHHOTO
M3IydeHus. XapakTEPUCTUKU CXEM pacmajia paJduoOHYKIUIO0B-IIPOIYKTOB PEAKIUN
AKTUBALUH U JIEJICHUS IPUBEICHBI B IPUIIOKECHUU 2.

5.2.  AKTUBHOCTH OOJy4YEHHBIX JE€TEKTOPOB ClIeIyeT HU3MEpsATh Ha
CHEUHUAIU3UPOBAHHON PAJUOMETPUUYECKON YCTAaHOBKE (Jajee - yCTaHOBKAa) Ha
OCHOBE Ir'aMMa-CIIEKTPOMETPA, AaTTECTOBAHHOW B YCTAaHOBJIEHHOM MOPSIIAKE.

VYcTaHOBKa JOJIKHA BKIIFOYAThH CIEAYIOIIME 0053aT€IbHbIE JIEMEHTHI:

* FaMMa-CIEKTPOMETD;

* KOHTPOJIbHBIM UCTOYHUK;

= MBH.



JIOIOTHUTENBHO yCTaHOBKa MOKET KOMILJIEKTOBAThCS
CHELUAIN3UPOBAHHBIMM ATAJIOHHBIMM MEpaMu aKTUBHOCTH I  peaIU3aLUU
METOJIa 3aMEIIEHUs, €CJIM 3TO TpeaycMorpeHo MBH. Bce ameMeHThl yCTaHOBKH
JOJDKHBI ~ MMETh  DKCIUTyaTallMOHHYIO  JIOKYMEHTalHUIO W JEHCTBYIOLIUE
CBUJIETENIbCTBA HA KOMIUIEKTYIOIIME HWCTOYHUKH, MPEJACTaBIsIEMble BMECTE C
YCTAaHOBKOW IIPU €€ aTTECTAllUH.

5.3. T'aMMma-CIIEKTpOMETP MOKET BKJIOYaTh OJUH WM HECKOJBKO
U3MEpPUTEIbHBIX TPAKTOB, COOpPaHHBIX Ha OCHOBE CIIEKTPOMETPUUYECKUX
CUMHTWJUIALIMOHHBIX WIHM IOJIYIIPOBOJHUKOBBIX JIE€TEKTOPOB, YIOBIETBOPSIOLINX
HOTPEOHOCTSIM U3MEPEHUN aKTUBHOCTH UCTOUYHUKOB COTJIACHO MYHKTY 5.1.

TunuyHas MOrPEeIIHOCTh HM3MEPEHUH BHEUIHEr0 TIaMMa-H3JIy4YeHUs OT
0OJTy4eHHBIX JETEKTOPOB JIOJDKHA COCTaBIATH 3 - 5 % (ypOBEHb JOBEPUTEIHHOMU
BeposITHOCTUA P npuHAT paBHbIM 0,95).

5.4. KOHTpONBHBIM MCTOYHMK TIaMMa-U3JIy4eHUs NpPEeAHA3HAYCH Ui
IPOBEPKUA COXPAHHOCTH ATTECTOBAHHBIX XAPAKTEPUCTUK YCTAHOBKU. AKTUBHOCTh
UCTOYHMKA JOJDKHA OBITh ONTHUMAaJlbHa MO 3arpy304YHbBIM XapaKTepUCTUKAM
U3MEPUTEIBHOTO TpakTa. DHEPrus, MUCHOJIb3yemas JUisl KOHTPOJs raMMma-JIuHHiM,
J0JDKHAa COOTBETCTBOBATh CEpe/lMHE paboyero 3HEpPreTHYecKoro auamna3zoHa, a
KOHCTPYKIMSI UCTOYHHUKA JIOJKHA OBITh PACCUMTAHA HA JUIUTEIbHOE UMHTEHCHBHOE
ucnoib3oBaHue. KOHTPONBHBI HCTOYHUK JODKEH OBITh aTTECTOBaH B
YCTaHOBJICHHOM MOPSIJIKE.

5.5. MeToauka BBINOJHEHUST W3MEPEHHN aKTUBHOCTU  OOJyYEHHBIX
JETEKTOPOB MOXKET PeaTu30BbIBAThH CIECAYIONINE TP COCo0a.

5.5.1. IlepBbiii cnoco® OCHOBaH Ha NPUMEHEHUH TIaMMa-CHEKTPOMETPa,
OTTpaayupoBaHHOTO 1O 3G(HEKTUBHOCTH peructpanuu (GoToHOB B pabouem
JMana3oHe YHEPTUH, XapaKTEPHOM IS U3JIy4eHUS IPOAYKTOB PEaKIUi aKTHBALMH
PEKOMEHJIOBaHHON HOMEHKIATyphl. D((PEKTUBHOCTh pErHCTpaldy 3aJaHa s
YCIIOBUH TOYEHYHOT'O MCTOYHUKA, PA3MEIICHHOTO Ha (DMKCUPOBAHHOM PACCTOSHUU
OT KpHUCTaJlJla JETEKTOpa, B BUJIE 3aBUCUMOCTH OT 3Hepruu GpoToHoB &(£). B aToM

CJIydac S9KCIICPpUMCHTAJILHO OIIpeaACsiCMasl BCJIMYHMHA - CKOPOCTh CUCTA UMITYJILCOB



B Il osHeprum wu3mepsieMbiXx (HOTOHOB S CBsI3aHA C AKTUBHOCTBIO

COOTHOIIICHUEM:
S
A= E, H ¢,
£
Epmgr (1)
rne €(E;) - 3HaueHue dDGOEKTUBHOCTH JJid DHEpPruu E; B3sITOC U3

3aBUCUMOCTH &(E));

Nj - aOCOMIOTHAs MHTEHCUBHOCTh (DOTOHOB € 3HEprueil £; 1uist u3MepsieMoro
PaIMOHYKIUAA;

C, - IONpaBKU HAa HEMJAEHTHYHOCTh JIETEKTOpPA U TOUEYHOTO HCTOYHUKA.

5.5.2. Bropoii cmoco6 OCHOBaH Ha WCIOJIB30BAHUHM JIUCKPETHOMN
YyBCTBUTEJIBHOCTH &;, U3MepsieMol B (umrr/c)/bk. JluckpeTHas 4yBCTBUTEIBLHOCTh
3ajaHa g SHepruu (OTOHOB E; OT paavoHykiIuaa Tuna "i" U CBS3bIBAET

U3MEpSEMYI0 aKTHUBHOCTb A;, cO cKopocTbto cuera S; B IIIIII or QotoHOB C

sHeprueu Lk

¥ ; 2)

[Ipy wWcHoNB30BaHMU ATOTO CHOCOOA aBTOMATHUECKH HCKIIOYAeTCs
MOTPEIIHOCTh 32 CYET annpoKcumanuu &(E£) U NOrpeuHocTs #;, TPUCYTCTBYIOIINE
B IIEPBOM CIIOCO0€, a TAKXKE IOIPABKA HA KACKaJHOE CYMMHPOBAHHUE.

5.5.3. Tperuiéi cnoco0 cCBsi3aH C MNPUMEHEHUEM CIHEIUATU3UPOBAHHBIX
ATAJIOHHBIX ME€p AaKTUBHOCTUM T'aMMa-UCTOYHUKOB, UMHUTUPYIOIIMX OOJyYEHHbIE
JETEKTOPBI 110 TUILY PAJIMOHYKIIMIA U €r0 KOHCTPYKUUU. V3MepeHus BBINOIHAIOT
IIyTEM CPABHEHUS JETEKTOpPa U MEpbl Ha KOMIIAPATOPE - FaMMa-CIIEKTPOMETPE, a B
Ka4ecTBE MapaMeTpa CPaBHEHMS HCIOJIB3YIOT COOTBETCTBYIOLINE CKOPOCTH CYETA

uMItyabcoB S;, B [I1I1:

o
A=—L4 TIC
iy

Je

; 3)

rae A, - aKTUBHOCTh STAJIOHHOM MEPBI HA MOMEHT U3MEPEHHUS.



5.6. Ilpm pa3paboTke METOIUKH K METPOJOTHYSCKOM HCCIICIOBAHUHI
YCTAaHOBKM HEOOXOJUMO OIpEAEIUTh BCE BO3MOXHBIE (DAKTOPBI OTIMYHUSA
U3MEpPSIEeMOro oopasua oT yCIOBUHM I'paJyHpPOBKH U YKa3aTh CIIOCOOBI ONpPEIEIeHUS
COOTBETCTBYIOIIUX MONPaBOK C, MM WX KOHKpPETHblEe 3HadeHUs. (OCHOBHBIMHU
(dhaxTopamu, TpeOyromMUMH yueTa B nonpaBkax C,, SBISIFOTCS:

*  OTIMYME JMaMeTpa U TOJUIMHBI HU3MEPSIEMOro JETEKTOpa OT
IpagyupOBOYHOIO0 UCTOYHHUKA (MIJIM STAJJOHHOW MEPHI U JETEKTOPA);

* KaCKaJIHO€ CYMMHpOBaHuEe (DOTOHOB;

= BO3MOXHBIE 3(Q(QEeKTbl OT MPUMECHbIX H3JIy4eHUH (Hampumep,
MHUIMUPOBAHHOE XapaKTEPUCTUYECKOE U3ITyUYEHHUE B IETEKTOPE U3 HUOOHUS).

5.7. Meroguka BBIIOJHEHUS W3MEPEHHM AKTUBHOCTM HEUTPOHHO-
AKTUBALIMOHHBIX  JETEKTOPOB  HAa  KOHKPETHOM  YCTAHOBKE  JOJDKHA
cootBercTBOBaTh 'OCT P 8.563-96* "I'CH. MeToauku BBINOTHEHUS] U3MepeHuit"
U COJIepKaTh:

* Ha3HAYECHHE U 00JIaCTh MPUMEHEHHS;

* PUHLUII (CTIOCO0) U3MEpEHUS;

* OIMCAHHUE CYETHBIX 00pa3L0OB (HEUTPOHHO-AKTUBAIIMOHHBIX JIETEKTOPOB);

= KPaTKO€ OIMCAHNE YCTaHOBKU;

* OIMCAHUE CHCTEMbI PETIIAMEHTUPOBAHHBIX XapPAKTEPUCTUK YCTAHOBKH IS
peanu3anuy METOIHKY;

* MpaBuJia MOATOTOBKUA U BBINOJTHEHUS U3MEPEHUMN, BKJIIOYasi KOHTPOJIbHBIE
U3MEpPEHUS;

= cr1oco0 W aNropuT™M 0O0pabOTKU CIEKTPOTPAMMBbI, MEPEeYeHb MOMPABOK U
CIOCOOBI UX OTPEJIEIICHHUS,

= COOTHOILEHHMS IS ONPEIECTICHUS] CyMMapHOW NOTPEIIHOCTH AKTUBHOCTH
IUIsl YPOBHSI IOBEPUTENIBHOUN BeposiTHOCTH (0,95,

= TpeOOBaHUs K 0OPMIICHUIO PE3yJIbTaTa;

* TpeOOBaHMS K KBATH(PUKAINA PAOOTHUKOB.

JlomycKaroTCsl CChUIKM Ha CTaHJAPTU30BAaHHBIE METOAMKU WU MPOIIEIIINE

MCTPOJIOTHUYCCKYIO OKCICPTU3Y YaCTHBIC MCTOJIUMKM M IIpaBHJId, a TaKKC



JOIyCKaeTCsl BO3SMOXKHOCTD M3JI0KEHUS OTACIIBHBIX MOJIOKEHUH METOJIUKHU B BUIE
IIPUIIOKEHUM.

Mertponoruyeckas d3kcrepru3a u - arrecrauuss MBUW  mpoBomsarcs B
YCTaHOBJICHHOM INOPSJIKE.

5.8. JletanbHple  pe3yabTaTbl  HU3MEPEHHUS]  AKTUBHOCTH  JETEKTOPOB
pPErUCTPUPYIOTCS B paboumx mporokosax. [lns mnocnenyromeid oOpabOTKU
pe3ysibTaTOB  JOJDKEH ObITh  odopmiieH CBOOHBIA MPOTOKOJ  HU3MEPEHUS
AKTUBHOCTU JETEKTOPOB, B KOTOPOM YyKa3aHbl MAapKHpOBKa JETEKTOpa,
MU3MEPEHHAs] aKTUBHOCTbH 4, €€ MOrPEIIHOCTh U 3HAYEHHE aKTHUBHOCTH JETEKTOpA,

IIPUBEJICHHOE Ha KOHEI ero 00IyueHus Ay:

Jqﬂ = .AIE'JI" (4)

rae ts - BpeMs BBIACPKKM OT KOHIIA O6J'IylleHI/ISI A0 HadadjJla HU3MCPCHUA
AKTHUBHOCTH,

A - IOCTOSIHHAA pacraja MpoayKTa peaKIuu aKTUBAIIHIH.

6. TpeGoBaHMsI K THMOBOW MeTOIMKE ONMpeneeHUsI OTKJIHKA 1eTeKTOPOB U

OLICHKU XapaKTECPUCTUK HCi’iTpOHHOI‘O moJisA

6.1. TunoBas MeTOJIMKa OMNpENEICHUS OTKIHKA JETEKTOPOB U OLICHKH
XapaKTEePUCTUK HEUTPOHHOTO TMOJds PErNIAMEHTHPYET Crocod ompeneraeHus
OTKJIMKA JACTEKTOPOB U KOHTPOJUPYEMBIX HEUTPOHHBIX BEIUYMH IO pe3yJbTaTam
HEUTPOHHO-aKTHUBAIIMOHHBIX M3MEpeHU BOMM3M Kopmyca peaktopa BBOP
Ha0OpPOM JIETEKTOPOB (hIFOCHCA.

6.2. Meronuka mpeAmnonaraetT Haiauuue uWHPopManuu 00 HCTOPUU
MOIIIHOCTH PEaKTOpa U OLIEHKU MU3MEHEHUs 3a Bpems oOiydeHus sokansHoi [TITH
B MecTe OOJIydeHHs JAETEKTOpa OTHOCHTEIHHO TOJHOW TEIJIOBOW MOIIHOCTH
(McTOpUM JTOKAJIBHOW MOIITHOCTH), @ TAaKXKE JIAHHBIX 00 M3MEHEHUHU TEMIIEPaTypPhI
TEIJIOHOCUTENS Ha BXOJIE B PEAKTOP 3a BpeMsl O0IyUeHUSI.

6.3. Meronuka mnpenanonaracT HAIAYNAE PACYETHOW WM TNOJYy4YEHHOMU

JIPYTrUMHU criocobamu (Harpumep, SKCIepUMEHTaMH Ha MakeTax) MH(GOpMaluH O



CIEKTpe HEHTPOHOB M raMMa-KBaHTOB B MeCT€ OOJIy4eHHUs AETeKTopa (Hampumep,
B MHOTOTPYIITIOBOM MPUOTIKCHHH ).

6.4. McxomgHoW SKCHEpUMEHTANbHON HH(pOpMalMell A Mocienyroumen
00OpaOOTKM ¥ BBIYMCICHUN 10 JaHHOM METOJIMKE SIBISIETCS AaKTUBHOCTH B
HEUTPOHHO-aKTUBALIMOHHOM JIETEKTOpE, npuBEACHHAs Ha KOHEI
oOnyueHust Ay, CBEICHUsT O KOTOpoil 3aHeceHbl B  CBOJHBIA  IPOTOKOJI
COTJIACHO MYHKTY 5.8.

6.5. TumoBas MeTOAMKA OIpEAeNIeHUs] OTKIUKAa IETEKTOPOB U OLIEHKHU
XapaKTEePUCTHUK HEUTPOHHOTO OJIst pUBEJICHA B MPUJIOKEHUU
3 (pexoMeHayEeMOM).

6.6. Pe3ynbraToMm peanuzanuu METOJIMKHU JOJIKEH ObITh CBOAHBIN MPOTOKOM,
KyJa 3aHOCSATCS PE3yJIbTAaThbl OINPENEICHHUS] OTKIMKA JIETEKTOPOB M OLIEHKHU

XapaKTepUCTUK HEUTpOHHOTO Toyisl. OOs13aTeNIbHOM BEIMYMHOM, MPUBEJCHHON B

i
CBOI[HOM IMPOTOKOJIC, JOJIKHA OBITh aKTUBHOCTH JACTCKTOPOB “"Fif, IPUBCACHHAA

Ha KOHCI O6J'Iy‘-I€HI/I$I UM Ha OJHO AP0 HYKIWJA-MHUIICHHU, C OHCHCHHOﬁ

MOTrPEIIHOCTHIO y1st P, paBHOit 0,95.

7. PekoMeHIA UM 110 MCII0JIB30BAHUIO Pe3yJIbTATOB U3MEPEHUI VISl IPOBEPKHU
000cHOBaHNH (pIIOEHCA OBICTPBIX HEMTPOHOB B KPUTHYECKHUX TOYKAX

kopnyca BBOP

7.1. ®nroeHC OBICTPHIX HEUTPOHOB B KPUTHUECKUX TOoukax kopiryca BBOP
MOXXET OBITh TMOJIy4eH U3 PacyeTOB NEPEHOCAa HEUTPOHOB. DKCIIEPUMEHTAIbHBIC
JTAaHHBIE, TIOJTYYEHHbIC B TOUKaX Ha BHEIIHEW MOBEPXHOCTH KOPIyca, MOTYT ObITh
WCIIOJIB30BaHbI [ CPABHEHUSI C PACUCTHBIMU JIAaHHBIMU, MOJTYUYCHHBIMH JIJISI ATUX
e TOUCK.

7.2. ns mpoBepku OOOCHOBaHMM pacyeTHOTo (IIO€HCa B KPUTHUUECKUX
TOYKaxX KOpIyca PEKOMEHAYETCS HCIOJb30BaTh JKCIEPUMEHTAIbHBIE JIaHHbIE,
MOJIy4YeHHbIE Ha BHEIIHEH MOBEPXHOCTH KOpIyca, MO BO3MOXKHOCTH BOJIU3U
KpUTHYECKUX ToYek (Hampumep, st BBOP-440 - HanpoTuB a3umyTalibHOTO

MakcuMyMma (iroeHca OBICTPBIX HEHTPOHOB Ha YpoBHE cBapHOTro mBa No 4; s



BBOP-1000 - HampoTHB BBICOTHOTO W a3UMYyTAJIBHOTO MaKCHUMYMOB (QUIFO€HCa
OBICTPBIX HEHTPOHOB).

7.3. B KadecTBe OKCIEPUMEHTAIBHOIO pe3ysbTaTa PEKOMEHAYETCS

WCIIOJIb30BaTh aKTUBHOCTH f&'m, MPUBEJICHHBIC HA KOHEI[ OOJy4YeHHs U Ha OJHO
saapo. Crneayer MNpOBOAUThL CpPaBHEHUE KakK aOCOJIOTHBIX 3HAYCHUH, TaKk U
OTHOCUTEJIBHBIX MPOCTPAHCTBEHHBIX PpACIPEACIICHU aKTUBHOCTEW JIETEKTOPOB-
MOHUTOPOB.

7.4. Ilpu anamusze oOOcHOBaHUU (JIIOEHCA WIM CKOPOCTH HAKOIUICHUS

(daroeHca OBICTPBIX HEHUTPOHOB, COOTBETCTBYIOMIUX A(PGEKTUBHOM MOPOTOBOM

SHEPIruu KOHKPETHOTO NETEKTOPA E,ggpi: PEKOMEHTyEeTCS UCIIOJIb30BaTh
OTHOUIEHUE:!
P
i _ | Azer
L5 P
wr ), 5)

XapaKTCPU3YyIOHICC CTCIICHDb OTKIIOHCHUS pacdc€Ta OT SKCIICPUMCHTA.



Ipunoxenne 1

(pexomenmyemoe)

IHopsinok YCTAHOBKH M CHATHS 00J1y4aTeJIbHOI0 YCTPOHCTBA, CIIOCO0BI U

cXeMbl pa3MelleHus AeTeKTOPoB 3a kopnycamu BBOP

I11.1. Pacnonoscenue 0emekmopos OMHOCUMETbHO PeaKmopa

HabGopsl aeTekTopoB (¢uitoeHca HEWTPOHOB YIAKOBBIBAIOT B KarCyJbl WU
KOHTEHHEPBI, KOTOPHIE MPHUKPEIUISIOT K OOIyd4aTeIhbHOMY YCTPOHCTBY. OTO
YCTPOWCTBO, HANpPUMEP, MOXKET COJEpPKaTh JBE HEOOXOJUMBIE KOMIIOHEHTHI -
a3UMYTAIbHYIO U BEPTUKAIBHYIO IITAHTH. YCTAaHOBKY U CHSTHE YCTPOWMCTBA
MPOBOJAT HAa OCTAHOBJICHHOM pEakTope, OOBIYHO BO BpeMs IUIAHOBO-
IpeAyNPeIUTEILHOIO PEMOHTA, CBA3AHHOIO C Meperpy3koil Tormaa. O0aydeHue
JIETEKTOPOB, KakK IMpaBWIO, JJIUTCA, a TEUEHHWE KaMmaHuU paboThl peakTopa.
OKCNEpUMEHTAIbHOE YCTPOWCTBO MOKET OBITh M3TOTOBJICHO a BHUJAE Pambl WIH
KpecTa. A3UMyTallbHasl IITAHTa MOXKET MPEACTABIATh KECTKYIO YTy OKPY>KHOCTH
C pexkoMeHayemMbiM oOxBaToM yria B 60°. BeprukampHas mTaHra J0DKHA
MIO3BOJISATh Pa3MeEIaTh JETEKTOPHI M0 BCEW BBICOTE aKTMBHOM 30HBI. KommuecTBo
BEPTUKAIBHBIX U a3UMYTAJIbHBIX HITAHT B YCTPOMCTBE yCTAaHABIMBAIOT, UCXOJS U3
NOTPEOHOCTE B pEIIEHWH KOHKPETHOM 3aJlayd Ha KOHKPETHOM pEaKTope.
Kancynel u o0nyudarenbHOE YCTPOMCTBO PEKOMEHAYETCS HW3TOTaBIMBATh U3
QTFOMHUHUS WU €0 CIUIaBOB (IFOPATTIOMUHUS).

KonudectBo HaOOpPOB AETEKTOPOB M JETEKTOPOB-MOHUTOPOB, a TaKKE HMX
pacrnoyio)KeHUEe OTHOCUTEIBHO peakTopa BBIOMPAIOT MCXOAS U3  pelIeHUs
KOHKpETHOW 3amaun. Habopwsl JETEKTOPOB PEKOMEHIYETCS yCTaHABJIMBATH
HalpoOTUB KPUTUYECKOM TOYKM KOpIyca M, B YaCTHOCTH, B KaXKJIOM
MPEINOIaraéMoM, UCXOIsl U3 pacyera, a3suMyTaJIbHOM MakKCUMyME U MUHHMYyME,
BBICOTHOM MAaKCHMMYME W Ha YpPOBHE CBapHOro miBa. JleTeKTOpPhI-MOHUTOPHI
PEKOMEHIYETCSl YCTaHABIIMBATh HE PEXe ueM uepe3 3° 1o a3UMyTy U HE PEKe YeM

yepe3 30 cM 1o BBICOTE.



Kaxneiii Habop AeTekTopoB (hatoeHca HEHWTPOHOB PEKOMEHIYETCs
3aKJIl04aTh B KaJAMUEBBIM 3KkpaH ToiuuHor 0,5 mm. [ OLIEHKM KaJIMHEBOTO
OTHOUIEHUS 7Sl IETEKTOPOB TEIJIOBBIX HEUTPOHOB PEKOMEHIyEeTCsl BHIOpATh IOJIE
HEHUTPOHOB C MPEANOJaraéMbIM MajbiM TpaJAueHTOM (iroeHca (Harmpumep, moje
M0 BBICOTE BOJIM3M LIEHTpAa aKTUBHOM 30HBI). Kak MMUHMMYM, OJMH HAa0Op TaKuX
JNETEKTOPOB PEKOMEHIyETCs HE TIOMENIATh B KaJMHUEBBIM dKpaH, a pacnoJjiaraTe Ha
pacctostHuM 10 cM OT Habopa, TOKPHITOTO KaIMUEM.

Kaxnpiii HabOp JTOJDKEH COAepKaTh JETEKTOP-MOHUTOP. sl ompeneneHus
sbdexTa BO3MYIICHHS HEUTPOHHOTO TMOJS MaTepUalioM KOHTEHHepa Wiu
OKPY>KEHHUSI JIE€TEKTOpa JETEKTOPbI-MOHUTOPHI MOXHO pa3MEllaTh KaK BHYTPHU
KOHTEHEpa, TaK U CHapy>Kd, a MPU HEOOXOJAMMOCTH TaKXKe€ B JIOOBIX BaKHBIX
TOYKaX OKPY>KEHUS JE€TEKTOpa.

I11.2. Cnoco6vl u nopaooKk ycmaHo6KU U CHAmMUA 00]y4amesibHO20
ycmpoiicmea y kopnyca BBIOP

PexomeHnnyroTcs IBa TEXHOJIOTUYECKHUX croco0a YCTaHOBKH
o0JyuyaTenbHOro ycrpoiictsa y kopnyca BBOP.

[TepBoIii crioco0 yCIIOBHO Ha3BaH CIOCOOOM BepxHEH ycTaHOBKH. B 30He
BXOJIHBIX TAaTPyOKOB TEIUIOHOCHUTENSI K OKOJOKOPIYCHBIM KOHCTPYKIIHSM,
MPWIETAIOIUM K KOPIYCY, KPEemsT T'MOKUNA MeTauInyecKuid Tpocuk. OH JOJKEH
BBIJIEP)KUBATH TPy3 Maccoil mpuMepHo 20 Kr B TEUEHHE JJIUTEIBHOTO (OKOJIO roja)
BpEMEHU. TpOCHUK ONyCKalOT BHHU3 [0 JHUINA Kophyca. BepxHui KoHel|
YCTPOMCTBA MPUKPEIUISAIOT K 3TOMY TPOCHKY B paJHallMOHHO O€30MacHOil 30HeE,
HaxoJsmieiics B padoHe JHuUIAa Kopryca. OOdyyaTenbHOE  yCTPOMCTBO
NOATSITUBAIOT BBEPX M MOJBENIMBAIOT HA 3apaHee ONpeAeieHHO BbicoTe. HkHMi
KOHEI| YCTPOMCTBA KPEMsT K Mody noapeakropHoro npocrpancrsa (BBOP-1000)
WIM K CIHEelNUaJbHBIM KOHCTPYKIMSM B 30He aHuia koprmyca (BBOP-440).
[Ipuneranue K Kopmycy oOecneunBaroT ClieualbHBIMU pacniopkamu. IIpoBucanue
KOHCTPYKIIMM OT TEIUIOBOIO PAaCHIMPEHUs YCTPAHAIOT IMYTEM HATSKECHUS

npy>kuHbl. CHUMAIOT YCTPOUCTBO B MOPSIAKE, OOPAaTHOM YCTaHOBKE.



Btopoii cmoco® yciIOBHO Ha3BaH CIIOCOOOM HIDKHEH  YCTaHOBKH.
OO6uyyatenbHOE YCTPOUCTBO YCTAHABIMBAIOT HA ONMOPHYIO CTAHUHY B 30HE JHUIIA
KopIlyca Y TIOJHUMAIOT BBEpPX Ha ONPEACIICHHYI0 BBICOTY, HaIlpuMmep,
TEJIECKOMUYECKUM CIIOCOOOM.

Bri6op cmocoba ompenenstoT MpakTUYECKUMU YCIOBUSMU B KOHKPETHBIN
MOMEHT BPEMEHU Ha KOHKPETHOM PEAKTOpE.

[IpeumymiecTBO  mepBOrO  cmocoba -  HAACKHOCTh  COXPaHEHUS
BEPTUKAJIBLHOCTU YCTAHOBKH, TapaHTHUsl MPWIETaHUS K KOPMYCY M BO3MOXHOCTH
pa3MeIIeHUs IETEKTOPOB 0 BCEH BBHICOTE OT JHUIIA KOPITyCa JI0 30HBI MaTpyOKOB,
BKJIFOYAsi BCIO BBICOTY AKTUBHOM 30HBI M 30HY OINOPHBIX KOHCTpyKuMil. Kpome
TOro, J0303aTpaThl B MEPBOM CIIOCOOE YCTAaHOBKHM 3HAYUTEIBHO HIXKE, Y€M BO
BTOpOM. [IpenmyiiecTBo BTOPOro crnocoda - BO3MOXHOCTh YCTAHOBKH JETEKTOPOB
B JIIOOOM a3UMyTaJIbHOM CEKTOPE peaKkTopa.

CHHMMAaTh yCTPOWCTBO PEKOMEHAYETCSI MOCIIE€ HEIEIbHON BBIAEPKKU IOCIE
OCTAHOBA PEAKTOpA.

I11.3. Pexkomenoauyuu no KoOpOuUHamam pasmeuieHus yCmpoucmea y
xopnycoe BBIOP

PexoMeHyeMble a3uMyTalbHbIE KOOPAMHATHI PAa3MEIICHHS YCTPOWCTBA C
neTekTopaMu (JIr0eHca HEUTPOHOB Y BHENTHEH MOBEpXHOCTU KopmycoB BBOP s
MEPBOro crocoda yCTaHOBKM MpUBEIEHbI Ha puc.l - 3. Bropoii cnocod ycTaHOBKH

HE UMEET OrPAaHUYCHUH 10 a3UMYTAIBHOMY Pa3MELICHUIO IETEKTOPOB.

Puc. 1. Cxema pa3menieHus 001y4aTenbHOro yeTpoiicTBa y kKopnyca BBOP-440 co cranmapTHOH
3arpy3Kou:
1 - xopmyc; 2 - TBC; 3 - asumyTanbHas lITaHra; 4 - BepTUKalIbHas ITaHra



Puc. 2. Cxema pa3mernienust 00Jy4aTesbHOTO yCTpoicTBa y kopmyca BBOP-440 ¢ kaccetamu-

JKpaHaMHu:
1 - kopnyc; 2 - TBC; 3 - a3umyTanbHas mTadra; 4 - BEpTUKaIbHAs IITaHTa

Puc. 3. Cxema pazmMenienus 00ry4aTenbHOro ycrpoiictea y kopmyca BBOP-1000:

1 - kopnyc; 2 - TBC; 3 - a3umyTanpHas mTadra; 4 - BEpTUKaIbHAs IITaHTa



Ipunoxenne 2
(pexoMeH1yemMoe)

XapaKkTepUCTHKH AETEKTOPOB (MII0CHCA HEHTPOHOB

Tao6auma [12-1

PexomMeHyemblii 111 HEHTPOHHOT0 KOHTPOJIA 3a kopnycamu BBIP natop
1€TEKTOPOB (pi1r0oeHca HEHTPOHOB M MX OLIEHOYHbIE XaPAKTEPUCTUKHU

JleTekTop, Tepuon a(b(I)CKTI/IBsaSI DddexTuBHOE ceueHUe **,
peaxius noJrypacrnaja, JHCPIMA =, M6
cyr. [1] M5B BBOP-440 | BBOP-1000
»Np(n,0)"’Cs 11020 0,5 1407 1398
“Nb(n,n")”*"Nb 5890 1,0 214 225
2¥U(n,NH"'Cs 11020 1,7 715 736
**Nj(n,p)**Co 70,86 2,5 413 429
*Fe(n,p)**Mn 312,3 3,0 439 440
*Ti(n,p)*Sc 83,79 5,0 175 175
%Cu(n,a)*Co 1925,5 6,1 20,4 20,6
59*Co(n,y)*Co** 1925,5 - - -
%
Nb(n,y)’'Nb*** 7,30-10° - - -

* 3HaueHus1 BHIOpPAHbI PaBHBIMU TPAHMIIAM PHEPIeTUYECKUX TPYII HEUTPOHOB
it dopmara  Ombmmoreknt BUGLE-96, BOMM3M  KOTOpPBIX  HAXOASTCS
pexoMeH10BaHHbBIE B [2] 3(eKTUBHBIE CEUCHHUS.

** OueHku cAenaHbl MO PACYETHOMY CHEKTPY, MOJIYYEHHOMY IO IporpaMme
DORT ¢ ouonmuorexoit BUGLE-96.

*#* Peakuus Ha TEIUIOBBIX U SMUTEIJIOBBIX HEUTPOHAX.

[1]X-ray and gamma-ray standards for detector calibration, IAEA-TECDOC-
619. IAEA, VIENNA, 1991.

[2] C6. crateit: "MeTposoruss HEHTPOHHOTO U3Iy4YCHHUS Ha peakTopax M
yckoputensax". -M., [IHWUWaromundopm, 1983, T.2.

Tabnuua [12-2

XapaKkTepUCTHKHU NMPOAYKTOB PeaKkluil 1eTeKTOPoB (iroeHca HeMTPOHOB [1]

Hponyx | Ilepnon Brixon nponykra OHEPIUA | 3y e ey ¢dboToHOB
T noJrypacraja peakimm, X [3] (GhOTOHOB,

peakunu , CYT. K»B

B7Cs 11020+£60 |0,0617+0,0017[*'Np(n,f)]| 661,660
0,0602+0,0006[**U(n,1)] 0,851+0,002
#"Nb 5890+50 1 16,52- 0,1104=+0,0035
19,07*

*»Co | 70,86+0,07 1 810,775 0,9945+0,0001




*Mn 312,3+0,4 834,843 | 0,99976+0,000024
“Sc 83,79+0,04 889,277 | 0,99984+0,000016
1120,545 | 0,99987+0,00001 1
“Co 1925,5+0,5 1 1173,238 | 0,99857+0,00022
1332,502 | 0,99983+0,00006
*Nb  {(7,3£0,9)-10° 1 702,627 | 0,9981+0,0005
871,099 | 0,9989+0,0005

* TIpuBeeHa cyMMapHasi SMUCCHSI BCeX (POTOHOB JTAaHHOTO JUaria3oHa SYHEPTHUH.
[3] T. R. England, B. F. Rider, “Evaluation and Compilation of Fission Product
Yields”, Report ENDF-349, 1989.

Tabnuua [12-3

OueHeHHbIe* MAKCMMAJIbHbIE CKOPOCTH HAKOILICHHS (II0OeHCAa HEMTPOHOB Ha
BHEIIHEH MOBepXHOCTH KopnycoB BBIP. neitTp./(cM2:¢), 1 a3uMyTaJIbHbIE
YLJIBI* ¥, IJ1e pacmoJjioKeHbl 3TH MAKCUMYMbI

Peaktop Yron Mmakcumyma, E> E>1 E>3
rpaJ. 0,5 M»>B M»B M5B
BBDP-440 CrannapTtHas 30 4-10" 1,5-10"° | 2-10°
30Ha
BBDP-440 Kaccetsbi- 13 1,5-10" 5-10° 7-10°
SKpaHbl
BBOP-1000*** 7 2-10° 2-10° 2-10°

* IlpuBeneHbI OIEHOYHBIC 3HAYCHUS JIJISi THUIIOBBIX 3arpy30K, KOTOPHIE MOTYT
MCITOJIB30BAThCS JUISI ONTUMAJILHOTO TI0/1I00pa JETEKTOPOB.
*% Jlnst 30-TpaLyCHOTO CEKTOpa CUMMETPUU (OTCUET OT OCH ).
*** Kpome 6510ka S HoBoBoponexckoit ADC.




Ipunoxenne 3
(pexoMeH1yemMoe)

Tunosast MeTOMKA oNpeie/ieHUs OTKJIUKA IeTEKTOPOB U OLIEHKHU
XapPaKTEePUCTHUK HEUTPOHHOIO MOJIA

I13.1. Hcxoonvie oannble

Jlisi mpoBeleHUsI BBIYKMCICHUA HEOOXOIMMO HMMETh CJEAYIOIIUE HCXOIHBIC
JAHHBIE U XapAKTEPUCTUKHU JETEKTOPOB:

Api; - aKTUBHOCTBH C TOTPEIIHOCTHIO i-T0 JEeTEKTOpa (IroeHca, U3MepeHHas B
COOTBETCTBHH C Pa3/IEJIOM 5 HAa MOMEHT OKOHUYAHHUS O0JIyYCHHUS;

Ny - YUCIIO Anep HYKJIUa-MUILIEHU B I-1 JE€TEKTOpE Cc
MOTPEIIHOCThIO Oy (MMACHOPTHHIE JAHHBIE);

d - TONUIMHA ETEKTOpa MO HYKIUAY-MUILIECHU JJIsl AETEKTOPOB 10 peakuuu (7,Y)
JUIS yyeTa 3JEKTPOHHOIO CaMO3KPaHMpPOBaHus (IACIIOPTHBIE JaHHBIE), MI/CM’;

A; - TIOCTOSIHHBIE pacnana (Wium mepuonabl noisypacnana 7;,) ajis NPOAYKTOB
peaklMii aKTUBALMU U AeJIeHUs (IpUIIoKEHUE 2);

Uil Iy BbIxonbl Ce-137 B mpoaykrax peakumu aeieHus Ha Np-237 u U-238
(mpunoxenue 2); Espg.i, Oopgpi; - 7XOHEKTUBHBIE TOPOTU U CEUCHMUS;

Ty, Ty, To- KaTleHTApPHOE BpeMsl Hadalla W KOHIIA OOJyYeHUS W KaJeHIapHas
IPOJOHKUTEIBHOCTh O0TYUYCHHUS;

P(t) - uctopusi MoOIIHOCTU peakTopa 3a BpeMs O0OJydeHus (3aBUCHUMOCTD
MOIIIHOCTH PEAKTOpa OT BPEMEHM);

f(t) - uctopus JIOKaJIbHOM MOILHOCTH 32 BpeMsi 00JTy4eHHUs;

Poy - IEKIapUpPOBaHHBIL HOMHUHAJIBHBIA  YPOBEHb MOIIHOCTH  pEaKTopa.
Caenenust 0 BpeMEeHH 00JTy4eHHUsI U MOIIHOCTH OepyTcs M3 MPOTOKOIa 00TydeHHUs
COTJIACHO MYHKTY 4.6.

113.2. Onpeodenenue omknuka oemexkmopa hirwoenca

[13.2.1. Otknukom  feTektopa  (IroeHca  SBISETCS  YHMCIO — pPeakiuid
akTuBauu O, MPOU30IICANINX B JETEKTOPE 3a BpeMs OOIy4YeHus, B pacyeTe Ha
OIHO  Aapo  Hykiuga-mumeHu.  OOwmieynorpeburenbHoe — HaszBaHue O -
AKTUBALIMOHHBIA MHTETpaJ PEAKIIUH AKTUBAIUU (JIETEKTOPA).

[13.2.2. AKTUBaIMOHHBII  UHTErpan () pacCYUTHIBAIOT C  HCIOJIb30BAHHEM
MCXOJHBIX JaHHBIX, MpUBeAeHHBIX B yHKTe [13.1, mo ¢popmyre:

o ﬁM’C‘EC"’%CT (I3-1)
,
rac Mp - IIOoIIpaBKa HAa UCTOPHUIO MOIMHOCTH peaKTOpa A JTOKAJILHOM MOIIIHOCTH,
KOTOpasd YYHUTBIBACT O6pa30BaHI/Ie H paciaa MnmpoaAyKTa pCaKIUMU AKTUBAIIUHN IIPHU
u3menenuu I1ITH 3a Bpems 001yueHus B MecTe 00JTydeHuUsl AeTEKTOPa;
C - nonpaBKu, PEKOMEHIALMH 10 ONPEIEIEHUIO KOTOPLIX IPUBEAEHBI HIKE;
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Hns ycnoBust gerekropa (uroeHca mnpu 7,,>>7pHW TOYHOTO BBIYUCICHUS
unTerpaios B ¢popmyie (I13-2) norpemnocts nonpasku O, He npesbimaeT 1 - 2%
(P=0,95),

C, - ToTpaBKa Ha BBITOpaHUE, KOTOpas YYUTHIBAET BO3MOKHOCTh YMEHbBIIICHUS
quclia sSiJep MPOoIyKTa aKTUBAIIMK 3a cueT peakiuu (n,y). [lompaBka cymiecTBeHHA
s peakuuu “Ni(n,p)°*Co Ipyu IIIOTHOCTH MOTOKA TEIUIOBBIX HEHTPOHOB OoJiee
10" meiitp./(cm2:c).  Ilpm  mmorHoctu  motoka 10" meitrp./(cM2'¢) m
npoaoxuTeabHocTu 00iydeHus ot 50 mo 300 cyt. mompaBka C, COCTaBISIET OT
1,05 no 1,15. IlonpaBky C, MOXHO OLIEHUTh SKCHEPUMEHTAIIBHO WM PacyeTOM
(Hampumep, crocoOoM, U3JIokKeHHbIM B [3]). Jis ycinoBuit o0iydeHUss B paMKax
JAHHOM 3a/1a4r 3TOM MOMPaBKOW MOXKHO MPEHEOPEYb;

Cy- mnompaBka Ha  (oToJeNeHHe, KOTOpas  YUYUTHIBA€T  IOSIBJIICHHE
PErHCTPUPYEMOrO MPOAYKTA JI€JIEHUSI B 00JydaeMOM JIETEKTOpE 3a CUET peakluuu
(»,f)- TlompaBky CyMOXHO OIICHHTh PAacyeTOM Ha OCHOBE HU3BECTHBIX OIICHOK
HeUTpoHHOTO crekTpa O(E) u ¢doronHoro cmektpa ¢,(E),a Takke cedeHUn
peakiuii (n,f) - o(E) u (y,f) - o,(E) no bopmyne:

PP
Jﬂf (E)@, (E)dE
C, =1-

f Eﬂm

Ja‘(E)am(E).:fE

, (T13-3)

Ecnu criekTpbl M3BECTHBI M3 pPACcyYETOB IEpEHOCAa HEUTPOHOB U (HOTOHOB B
MHOTOTPYIITIOBOM MPUOIMKEHHUH, TO TIOMPABKY MOXHO PACCYUTATh MO (hopmyIie:

;m.g@g

Cp=1-E——
ZJ 2 : (I13-4)

rae JLE J!'.i'!— TPYNINOBBIE CEUECHUSA [-d  PEAKUUU JIEJIEHUS MOJ JIECTBUEM
(OTOHOB 1 HEUTPOHOB COOTBETCTBEHHO;

®,, D, -pacueTHble TPYNIOBBIE IJIOTHOCTH MOTOKAa (POTOHOB M HEHUTPOHOB
COOTBETCTBEHHO;

Ccs - monpaBKa Ha CaMOAKPaHUPOBAHUE, OTHOCSIIASCS TOIBKO K JIETEKTOPaM IO
peakuuu (n,y). OHa MPUBOJUT 3HAUCHHE AKTUBALIMOHHOTO MHTErpaya K YCIOBHIM
"tonkoro" perekropa. g ycloBHIl paccMaTpHBaeMOW 3a/ladyd CYIIECTBEHHA
MOMpaBKa HAa CaMO’KPAaHUPOBAHHME PE3OHAHCOB B CEYCHHHM peakuuu (n,)).
PexomeH0BaHHBIE ~ TOAXOABI  pacyeTa TaKOMl  MOMpaBKM  JaHbl B [2].
CaMO3KpaHUPOBAHUEM JIETEKTOPOB B O0OJACTH TEIUIOBBIX HEWUTPOHOB IS



PEKOMEHJOBAHHBIX pEaKlUWil aKTHBAallMM B paMKax JJaHHOM 3aJauyd MOXKHO
npeHeOpeyb;

Cr - monpaBka reoMeTpuyecKasi, BBoJuMasi sl IPUBEJICHUSI BCEX M3MEPEHHBIX
AKTUBALIMOHHBIX UHTETPAJIOB JETEKTOPOB OJHON COOPKHU K YCIOBHUSM OOJYyUYEHHUS B
€IMHOW TOYKE NPOCTPAHCTBA, B KOTOPOM pa3MEIIAICi OCHOBHOM JIE€TEKTOP-
MOHUTOP. OHa YYUTHIBAET TPAJAUEHT IUIOTHOCTU TOTOKAa HEUTpOHOB. Jliis i-ro
netexkrtopa Cr; onpenensieTcss ¢ TMOMOUIbI0 OTHOIICHHMS TMOKa3aHWl MOHHUTOpa
BOJIM3HM JieTeKkTopa M;, 1 OCHOBHOTO MOHUTOpPa M)):

M, , (I13-5)

B kadectBe TmOKazaHUW JETEKTOPOB-MOHUTOPOB CIEAYET HCIOIb30BATh
CKOpPOCTh CUETA MMIYJIbCOB Ha PAJIMOMETPUUECKON YCTAaHOBKE, MPUBEICHHYIO Ha
ONHO siApo. B KadecTBe JETEKTOPOB-MOHUTOPOB CJIEyeT BHIOpATh OJUH U3
MIOPOTOBBIX JIETEKTOPOB (uitoeHca (Hanpumep, nerekrop Fe-54).

[13.2.3. ITorpemiHOCTh  aKTMBALIMOHHBIX HWHTETpasioB yis P, paHoro 0,95,
CJIeyeT OIEHUBATh 10 (hopMmyIie:

5, =087 +82 + 8 + N g2
g ;j’, (I13-6)

rae O, - MoJIHAs MOTPEIIHOCTh U3MEPEHUSI aKTUBHOCTH JeTeKTopa (Oepercs u3
CBOHOTO MPOTOKOJIA MO MYHKTY 5.8);

Oy - TIOTPEIIHOCTh YHCIA SAep HYKIWJa-MUIICHH B JeTekTope (Oepercs u3
CBOHOTrO MPOTOKOJIA 1O MYHKTY 4.6);

- morpemHocTh Bbixoga Cs-137 B ockosikax jgeneHust (10 MPUITOKESHUIO
2, Tabm. I12-2);

k - morpemHocTh onpaBok M u C nio hopmyine (I13-1).

[13.2.4. 1lo pe3ynbraraM ONpENCIICHUS OTKIMKAa JETEKTOpPOB  (uroeHca
cocrasiisieTcss CBOIAHBIA ITPOTOKOJ ONPEACIICHUS aKTUBALMOHHBIX WHTETPAJOB, B
KOTOPOM JIOJKHBI OBITh YKa3aHbl: HOMEpa TOYeK OOIy4YEeHMs], AJI1 KOTOPbIX
ONpPEJENICHbl 3HAYEHUs AKTHMBALMOHHBIX HMHTETPAJIOB; AKTUBHOCTH JE€TEKTOPOB,
IIPUBEJEHHBIE HA OJHO SJpO; PEAKUUU AKTHBALMH; 3HAYCHMS AKTHBALMOHHBIX
MHTETPAJIOB U UX IOIPEIIHOCTH.

113.3. Pacuemno-sxcnepumenmanvnasn oueHkKa KOHMPOIUPyemuvix
Xapakmepucmuk noas 0blCmpuvlx HeumpoHos

[13.3.1. KoHTpOnupyeMbpIMi HEUTPOHHBIMH XapAKTEPUCTUKAMHU IO PE3YIIbTAaTaM
HEUTPOHHO-aKTUBALMOHHBIX U3MEPEHUH B peakTopax BBOP sABiAOTCA BENUYMHBL:

F - ¢moeHcbl HEUTPOHOB ¢ AHEpruer 0ombiie Espp; - 3PPEKTUBHBIX MOPOTOB
peakinii akTUBAlMU U3 Habopa 00JIyYeHHBIX I€TEKTOPOB;

@i, - CKOPOCTU HAKOIIEHUs (DIIFOCHCOB F;

(0", - HOpMHPOBAHHbIE HAa IOKa3aHWE MOHHUTOPA AKTHBALMOHHBIC HWHTETPAJIbI
UCIOJIb3YEMBIX JIETEKTOPOB.

JIOTIOJIHUTENBHBIMU ~ KOHTPOJIUPYEMBIMU ~ XapaKTEPUCTUKAMU MOTYT  OBITh
anmnpoKCUMUpPOBaHHblEe 3HadueHust (¢uroeHca F(E) 1 CKOpOCTH — HAaKOIJICHUS



dmoenca @(E), onpenensieMble Ha OCHOBE HEMOCPEJACTBEHHO H3MEPEHHBIX
BEJIMYMH M PACYCTHBIX METOJIOB, aTTECTOBAHHBIX B YCTAHOBIICHHOM TOPSIJIKE.
[13.3.2. ®at0eHC HEUTPOHOB C PHEPrHeil Ooublle E.ppi; MOXKHO PACCUUTHIBATH
o ¢hopmyiie:
¢
Tapg i (I13-7)
rne (Q)), - aKTHBAIlMOHHBIA WHTETpas i-i TOPOTOBOM pEAKIMU aKTHUBAIIUH,
onpenensemsiil mo Gopmyse (I13-1);
Oopi-3 - QPPEKTUBHOE CeUEHUE peaKIuu s opora Eopg.i;

[Ipu U3BECTHOM CHIEKTpE HEUTPOHOB 3(P(HEKTUBHOE CCUCHUE PACCUUTHIBACTCS TIO
dhopmyie:

E =

1

JCE (E)p E)dE
Toggs =
dE
e

(I13-8)
rae 6/ E) - nubdepenHimaibHoe cedeHrne J03UMETPUIECKON PeaKIlig;
o(E) - muddepenunanpHas MIOTHOCTh OTOKA HEUTPOHOB (CIEKTP HEUTPOHOB)
B TOUKax 3a kopnycom BBOP.
B MHOTOrpynnoBom npeacTaBie€HUU pacyeT BBITJISIUT TaK:

> .8,

= Z@k
LR R, , (H3-9)

rae n = E,ppi, O3HauaeT, 4yTo CyMMa OepeTcsi Mo TpylmnaM OT TMepBOH [0
TPYNIBI 7, HUKHAS] TPAHUIIA KOTOPOU paBHA Epgi.
[TorpemHocTs Fj, 111 1OBEPUTENBLHOU BEpPOSTHOCTH 0,95 MOXHO OLIEHUTH MO

dbopmyie:
_ a2 2
Oy =0 O (I13-10)

rae 0Q; - MOTrPEeNIHOCTh aKTUBAIIMOHHOIO UHTErpaia i-i peakuuu (13 CBOJHOTO
npoTOKoJa 1o NyHKTY 113.2.4);

00~ PA30POC 3HAYCHUH Oogp; IPU DHEPTUU E,pgpi JUTS i- peaKIMM B CIEKTpax
paccmaTpuBaeMoro kiaccta (Hanpumep, cM. ApsiHa B.IL., u ap. Meroauueckue
ykazaHusi. locynapcTBeHHas cucTeMa oOOecleueHus eIUHCTBA HW3MEpPEHUI.
XapakTepUCTUKU PEAKTOPHBIX HEUTPOHHBIX Noed. MeToauka HEUTPOHHO-
akTUBaUUOHHBIX U3Mepenuil. MU 1393-86. BHUMDTPU. M.: 1986).

[13.3.3. Pacuer ckopocTu HakomuieHHus (Ir0eHca OBICTPHIX HEUTPOHOB JIA i-TO
MOPOTOBOTO JIETEKTOPa MOKHO PACCUUTATh MO (hopMmyie:

o i

0 (T13-11)



T—*‘H‘
rae - abdexTuBHOE BpeMs OO0Jy4eHHsS, KOTOPOE OIpEeIeNsieTcsl 10

bopmyre:
T

jP{.ﬁ}dﬁ

T, ) z

wom . (I13-12)

[TorpemHocts @;; Ayisi AOBEPUTENBbHON BeposiTHOCTH P, paBHOU 0,95, MOXHO
OIICHUTH 10 hopMmyIie:

= (52 L
ﬁ:ﬁr B 51—: * 5':’ (I13-13)

/i€ O - MOrpeIHoCTh GrtoeHca F; mo nmyHkty 113.3.2;

O, - OLIEHKA MOTPEITHOCTH Toggp-

I13.3.4. AKTUBaIlMOHHBIE  HWHTErpajbl, HOPMUPOBAHHBIE HA  IOKAa3aHUA
JIETEeKTOpPa-MOHUTOPA,  SBJSIOTCS ~ CIEKTPAJbHOM  XapaKTEPUCTHUKOW MO
HEUTPOHOB.

AKTUBAIIMOHHBIE UHTErpaibl ;, onpeaeneHnble no nyHkry [13.2.2, npuBeaeHsl
C TIOMOIIBIO TOMPaBOYHOTO Kod(durmenta Cy K YCIOBUSIM OOJydEHHUS] B TOUKE
pa3MenieHuss OCHOBHOIO JIETEKTOpa-MOHHTOpa B cOopke. KoHTponupyembie
xapaktepucTuku (Q;” -  aKTMBAalMOHHBIE WHTErPalbl  pEeakUUil  aKTHUBALUH,
HOPMUPOBAHHbBIE HaA I[OKAa3aHWs JAETEKTOPa-MOHUTOPA, CIEAYET BBIYUCIATH IO

dbopmyiie:

o, (T13-14)

rae Oy - aKTUBALIMOHHBIA UHTETPajl HOPOrOBOT0 JETEKTOPA-MOHUTOPA.
[TorpemwHOCTH  HOPMUPOBAHHBLIX ;" PaBHBI MOIPELIHOCTAM  COOTBETCTBYIO-

mmx (Q;) (mo mynkty [13.2.3), Briatoyas Qﬁ, paBHBbIii 1.

[13.3.5. AnmpokCUMUpOBaHHbIE 3HAYEHUSI KOHTPOJMPYEMBIX XapaKTEPUCTHUK
NPEJICTABIISIOT CcO00M (IIOCHCH HEUTPOHOB C SHEPTUeH, OTIWYAlOUIEHCs OT
7 (HEKTUBHBIX TOPOTOB HUCIOJIb3YEMbIX JeTeKTOpoB. Hamboinee xapakTepHBIMU
Ui MatepuanoBeneHus KoprmycoB BBDOP sBustorcs (iroeHCHl HEHTPOHOB C
sHeprueii Oompme 0,1, 0,5 mw 1 M»dB coorBercTBeHHO Fo 1, Fosu Fy Jlns
ONpEAENICHUS] 3TUX BEJIMYMH HCIHOJB3YIOTCS B KauyeCTBE MCXOIHBIX JaHHBIX
aKTUBAIMOHHBIE UHTEerpansl O, (mo myHkrty 113.2.2) unu ¢maroencs! F; (0 MyHKTY
[13.3.2).
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