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YYET ®MIOEHCA BbICTPbIX HEATPOHOB HA KOPMYCAX U
OBPA3LAX-CBUAETENSIX BB3P NS NOCNEQYIOWErO
NPOrHO3UPOBAHMS PAIIMALIMOHHOIO PECYPCA KOPIYCOB
(PB-007-99)

(PB-007-99)
FocaromHagsop Poccuu
MockBa, 1999

Hacroswmit  HOpmatuBHbLIA  AOKYMEHT -  pYKOBOACTBO MO
6esonacHoCTH - HanpasneH Ha oBecneyeHne peanusaunn NONOXeHUn n
TpeboBaHuit hepepanbHbIX HOPM U NpaBun B 06NacT UCMONb3OBaHUA
aToMHoi anepruu (OMB-88/97, NMBA PY AC-89, MHA3 -7-002-86,
MHA3 I-7-008-89, NMHADJ I-01-036-85) no yuety dnioeHca BbiCTpbIX
HENTpoHOB. PykoBoACTBO Mo 6e30nacHOCTH COAEPXUT peKoMeHAaumu,
onpeaensiowre ropsAoK U opraHusauumio yyeta ¢nioeHca GbiCTpbIX
HelriTpoHoB Ha KP u OC BB3P gna nocnepgyoilero nporHo3MposaHus
paguauuoHHoro pecypca KP, a Taioke pekomeHAauuu K y4eTy dnioeHca
BbicTPbIX HEWTPOHOB NP NPOEKTUPOBAHUM U KCNIyaTaLuK peakropa.

PyKoBOACTBO No 6€30NacHOCTH BbINYCKAaeTCA Bnepsble.

Hacroswmih HopmaTuBHbIA AOKyMeHT paspabotad B HTU APB
FocatomHaasopa Poccun npu yyactum cnegylowmx CneuvanvcTos:
BopoakuHa I.U., Kanubepabl W.B., Kosanesuya O.M., Crton6yHoBa
AlO., odepuwroir J1.E., a Tawke MMpocsupuHa A.B. (FocatomHapasop
Poccun), LoduHa B.U. (OKE “I'maponpecc”), Apbiva B.M., Mpuropsesa
E.N.(BHUMOTPH), TpowwuHa B.C. (MUDU), MenexuHa 10.A. (koHUepH
“PocaHeproatom”).



COAEPXAHUE

Cnucok cokpaLLeHnin U OCHOBHbIX 0603HaueHwi
TepMuHbl U onpepeneHns
1. OBuue nonoxeHUs
2. Mopagok u opraHusayms yyeta nroeHca GbiCTpbIX HEATPOHOB
3. PekoMeHAaLMmM K NPOrHO3uMpoBaHuio cntoeHca BbICTpbiX
HenTpoHoB Ha KP n OC npu
NpoeKTUpOBaHUM
4. Yuet driioeHca 6bicTpbix HelTpoHoB Ha KP u OC Bo Bpems
3KCnNyaTauum peakropa
5. PekomeHzauum k y4eTy cnioeHca GbiCTpbiX HEUTPOHOB Npu
pelleHM BOnpoca 0 BOZMOXHOCTU NpoASieHWs aKkcnnyaTauum
KP nocrne ncreyeHnn HasHa4eHHOro B NPOEKTe Cpoka
aKcnnyaTauun
6. PexomeHpaauum K yyeTy droeHca 6biCTpbIX HEMTPOHOB Ha
KP, Ha KOTOpOM npoeegeH
TEPMUYECKUN OTXKUT
Mpunoxenue 1 (pekomeHgyemoe). PekomeHayemsie Habopbl
HEATPOHHO-aKTUBALIMOHHBIX
AETEKTOPOB AN IKCMEPUMEHTANBHOTO
060CHOBaHWS XxapaKTepucTuk nons
HeWTpoHos B obnacTu KP u OC BB3P
Mpunoxenune 2 (pekomeHayemoe). MeTtoauka IKCNepTHON
OLIEHKN pagnaLMoHHOro pecypca
kopnycos BBIP



CMUCOK COKPALLEHUA U OCHOBHbIX OBO3HAYEHUW

BB3P - Bogo-BOASIHON 3HEpreTUYECKuUii peaxkTop

KP ~ KOpnyc peakropa
ocC - o6pasupbl-cBugetenm
nnH - UHTerpansHasi N0 3Heprum NNOTHOCTb NOTOKA HEUTPOHOB,
H/(cm?C)
/] - CKOPOCTb HaKkonneHns dnoeHca HeNTPOHOB, H/(cM2-c)
dpa, dpa/c - 4UCNO N CKOPOCTb (c") cmelueHuit Ha atom

E - 3Heprus HelTpoHos, MaB
F - UHTErpanbHbIi N0 3HEPrUK NIOEHC HEATPOHOB, HicM?
R - yAEnbHasa CKOPOCTb peakuun B i-M HEATPOHHO-
aKTUBaLWOHHOM feTekTope, br/saapo
Sle - CNeKTpanbHbI UHOEKC, OTH.eA.
t - BpeMms, ¢

TEPMWHbI U OMPEQENEHUSA

1. ®noeHC GbICTPbIX HENTPOHOB F - MNONAHOE YUCAO BbICTPBIX

HEWTPOHOB C SHeprvei Gonblie onpeaeneHHoW BblOpaHHOW 3Hepruu,
KOTOpPOE MPOXOAWUT uYepes eauHWUy nnowaan B TeyeHue BpeMeHu
obnyyeHus. dnioeHc ObICTPLIX HEATPOHOB BbipaXeH onpeaeneHHbIM
MHTErpanom No BPEMEHU 3aBUCALLEA OT BPEMEHW MNOTHOCTU MOTOKA
HEeWTPOHOB ¢ 3Heprueil GonbLue onpegeneHHon BbIGPaHHOW 3HEPTUK.

2. HakonneHHbiih  donloeHC  ObICTPbIX  HEWTPOHOB F, -
bakTuueckuiA  noeHe  ObICTPbIX  HEATPOHOB, HAKOMMEHHbI K
KOHKPETHOMY MOMEHTY BpeMeHu paboTbl peakropa.

3. CxopocTb HakonneHus thnioeHca GbICTPbIX HEUTPOHOB & -
CpenHsn 3a Bpems HakonneHusa dnioeHca ObICTpbiX HEWTPOHOB
(Hanpvmep, Bpems KkamnaHuv, obnyvenus) [MH, npuBeageHHas K
HOMUHASILHOMY YPOBHIO TEMNOBOW MOLLHOCTW peakropa.

4. CnekTtpanbHblii uHAeKC Slg - OTHOWEHWEe @ HENTPOHOB C
aHepruew bonblue £ k @ HeWTpoHOB ¢ aHepruen 6onbiue 0,5 MaB.

5. Papuauunonnbiit pecypc KP - nporHosupyemoe spems paboTsl
peaktopa Ha HOMWUHANbHOW MOLUHOCTM, B Te4YeHWe KOTOpOro
BbIMOMNHAIOTCS YCNOBMS, NPWU KOTOPbIX obecneunsaeTcs conpoTUBREHUe
XpYnKomy paspyluenmio KP.

6. KoadpuumneHT 3anaca - GespasmepHasi BenuMumMHa, KoTopas
Gonbliue eavHWULB! U MOKa3biBAeT, BO CKOMbKO pa3 HYXHO W3MEHWUTb

“Bp He np TEPMUHB! U Onp 1eHWR, UMetoLL e obLiy Koe nonp
8 FOCTax unu B ApyrX HOPMATMBHBIX AOKYMEHTAX.



3HaYeHNe OLEHEeHHOro napameTpa, 4ToObl pesynbTaT rnepekpbiean
MaKCUManbHbie OTKINOHEHUA napameTpa, obycnoBneHHble
HEOMpeAeneHHOCTAMA B OleHKe napameTpa, cobmioaas npwuHLMN
KOHCEPBATUBHOCTVM BENUYMHBLI, YYUTHIBAEMOW B OLUEHKax Kputepues
6esonacHOCT, U NPY BbIMUCIIEHUN KOTOPOW UCMONB3YETCA OLEHEHHbIV
napameTp.

1. OBWUE NOJNIOXEHUA

1.1. Hactosiwee pykosoactso no GesonacHocTn (panee - Pb)
paspaboTaHo ¢ uenblo obfecneyeHus peanusauMn TMONOXEHUA WU
TpeboBaHwWii theaepanbHbiX HOPM W Npasun B 06NacTu UCNONb30BaHUSA
aToMmHon aHeprun (OMNB-88/97, NBA PY AC-89, Hopmbi pacyeta Ha
NPOYHOCTL 0BopyAoBaHUA ¥ TPyGONPOBOAOB aTOMHbLIX IHEPreTUYECKMX
yctaHosok (MTHAQ I-7-002-86), lNMpaeuna yctpoiicTBa u GesonacHoi
akcnnyaTtauum  oBGopyaoBaHuA n  TpySonpoBosos aTOMHbIX
aHepreTuueckux yctaHosok (MHA3 TI-7-008-89), TpeGosaHusi K
copepxaHuio otueta no obocHosBaHuio GesonacHocTu AC ¢ peakTopamu
Tuna BB3P (NMHA3 Tr-01-036-95) no yuery dnioeHca ObicTpbix
HEUTpoHOB. PekomeHayembie MOAXOAbI YTOUHSIOT, pas3BUBAOT |
COBEpLUEHCTBYIOT NPUHATBIE Ha NpaKTUKe NyTU peanusauum NONOXeHUA
u TpeBoBaHuiA hefiepanbHbIX HOPM U Npasun B 06nacTy KCNoNb3OBaHUA
aTtoMHOA 3Heprvn Ana obecrneyeHns HaZeXHOro OonpefeneHus W
KOHTPONA hfloeHca v Apyrux XxapakrepucTuk nonst GbiCTpbiX HERTPOHOB
Ha KP u OC BB3OP, npuemnembix Ans WCNOMb3OBaHUR NpU
NPOrHO3VpOBaHUW paguaumnoHHoro pecypca KP.

B cnyyae ecnu Anst BLINONHEHWA COOTBETCTBYIOWMX MOSIOXKEHUA 1
TpeboBaHu heagepancHbIX HOPM U Npasun B 06NacTy Ucnonb3oBaHnst
aTOMHOW SHepruvM opraHusauusi, OCYLLECTBNAIOWAan AeATENbHOCTL B
obnacTu Mcnonb3oBaHUA aTOMHOW 3HEpruu, NpUMeHsieT UHbie Cnocobbl
M MeToAbl, YeM Te, KOTopble pekomeHgosavbli B PB, ux cneayer
ofocHoBaTb, MoOKasas, u4TO BbibpaHHble cnocobbl U meToAbl
obecneunsaloT BoinosnHeHWe TpeboBaHwii dpeaepanbHbIX HOPM U NpaBus
B 0BnacTu uCnonNb3oBaHUS aTOMHOW SHEpruuw.

1.2. PE onpepensier nopsAaok v opraHusauuio yyeta dnioeHca
GbiCTpbIX HeWTpoHoB Ha KP u OC BB3P pnsa nporHosupoBaHus
paavauuoHHoro pecypca KP, a Taioke coaepXuT pekoMeHAaunn K yuety
thrioeHca ObiCTpbIX HEATPOHOB NPU MPOEKTUPOBaHUM, 3JKCRNyaTauun
peaxkTopa (BKIIOYaa IKCMNyaTaumio nocne tepmuueckoro onkura KP), B
TOM uucne K

e NOpsAKY W opraHusauwu yyeta cnioeHca  ObICTPbIX
HEWATPOHOB;



® MporHo3upoBaHuio rioeHca ObICTPbIX HEWTPOHOB  Mpw
NPOEKTMPOBaHUK;

* yyety dnoeHca ObICTPbIX HEWTPOHOB NpW 3KCnsyaTauuvu,
MeTOoAMKam yyeTa 1 ux 0GoCHOBaHMIO;

¢ OLEHKE 3HAYeHWU XapaKTepuUCTUK Nonst BbICTPbIX HEWTPOHOB
AN NPOrHO3MPOBaHUA PaanaumMoHHoro pecypca KP.

1.3. MMonoxeHua PB pacnpocTpaHaioTcas Ha BB3P atomHbIX
3NEKTPOCTaHUWA, ANA KOPNycoB KOTOPbIX MNPOBOAWUTCA pacyeT Ha
COMPOTUBIIEHNE XPYNKOMY Pa3pyLUEHUIO C YYETOM CABura KpUTUYECKOW
TeMnepaTypbl  XPynkocTU BCNeAcTBME BNUSHUA  obnyveHus (B
cooTeeTCTBAM C pasgenom 5.8 MHA3 [-7-002-86 u paspenom 8
npunoxenna 2 [MHAS [-7-002-86), a Takke Ha BBOP atomHbix
3MNeKTPOCTaHLMIA, HA KOTOPbIX OCYLLIECTBASAETCA NPOrpaMMa KOHTPONs 3a
coctosiHmem Metanna KP npu akcnnyatauum nytem ucnbitanuii OC,
yCTaHaBnNMBaeMbiX B peakTop (B COOTBETCTBUM C pasgenom 7 MNHAS I'-7-
008-89).

1.4. Pb npegHasHavyeHo Ans cneuuanuctoB [ocaTomHagsopa
Poccuu, a Taioke 3IKCnNyaTUMpYIOLLWMX OpraHv3auwii 1 opraHusauvi,
BbiNONHAOWMX paboThl U NPEAOCTABRSIOWMX YCNYr SKCNyaTUPYIOLLIUM
opraHusaumam.

2.MOPAAOK WU  OPFrAHU3AUMA YYETA  OJIOEHCA
BbICTPbIX HEUTPOHOB

2.1. MNopsipaok yyeTa cnoeHca GbICTPbIX HEWTPOHOB Ha KP n OC
BBOP Bwmo4aeT onpegeneHne xapaKTepucTVK MOons HEWTPOHOB, WX
KOHTPONb BO BPEMEHU, NPEACTaBNEHUE € YKa3aHWeM MOrpeLHoCcTy,
AOKYMEHTUpOBaHMe.

2.2. YcraHoBREHHbIE MPWU 3TOM YYeTe 3HaYEeHUA XapaKTepucTmk
MoNsl HEeUTPOHOB WUCMONb3YIOTCS ANS MNpPorHosuposaHus nioeHca
OblcTpbIX HeWiTpoHoB Ha KP Ha Becb cpok cnyxbel n  ans
NporHo3nposaHua paaguaumuoHHoro pecypca KP.

2.3. YueT ¢nioeHca ObICTPbIX HEWUTPOHOB OpraHU3yeTcs npu
NPoeKTUpPoBaHWM (NPOBOAUTCS OMpejeneHue MNPOEKTHbIX 3HaveHWNA
XapaKTEepUCTUK NONs HEMTPOHOB) M BKCNNyaTauumn peakTopa.

2.4. XapaKkTepuCTVKM NOMA HEWTPOHOB, BaXKHbIE C TOYKU 3pEeHUsi
yyeta dioeHca ObiCTpbiX HEWTPOHOB: (pniOeHC HEWTpoHoB F €
3Hepruei 6onbiue 0,5 MaB, ckopocTb HakonneHus dnoeHca HENTPOHOB
@ ¢ aHepruen Gonbwe 0,5 MaB, cnekTp HeWTPOHOB, CneKTparnbHbIA
vHAeKC Slg . PYHKUMOHANLHO CBSA3aHHbLIE C XapaKTepucTUKamu Mons
HEATPOHOB NapaMeTpbl, BaXHbleé C TOUKM 3peHua yuyeTta dnioeHca

6bICTPbIX HEMTPOHOB: dpa, dpa/c, R'.



25. Yyer cpnioeHca ObiCTPbiX HEWTPOHOB NPOBOAWUTCS B
xapakTepHbix Toukax KP u OC BB3P, koTopbie AOMKHbI BKIOYATb!

* TOUKW MO ToNnwmHe cTeHkM KP, HauuHas OT TOUKW BHYTPEHHEeMn
NOBEPXHOCTWA, B KOTOPbIX AOCTUraeTcs MakCUMyM dnioeHca
HEATPOHOB ¢ aHepruen Gonbe 0,5 MaB;

® TOuKM B cooTseTcTBMM C n.5.8.7.2 MHAD I-7-002-86 pans
pacyeTHoro ce4exun KP;

e TOUKM BHewHer nosepxHocTu KP, B KOTOpbIX focTuraeTrcs
MaKCUMYM hnoeHca HEATPOHOB ¢ dHepruei Gonblue 0,5 MaB;

¢ LUeHTp cepeauHbl oTgenbHoro OC cranim KP (gns OC c
HaapesoM - UEHTP MNMOCKOCTU pacrnpocTpPaHeHUs TpewjuHbl) v
TOMKMW B OTAenbHOM wuccnegsoeaHHoM OC, B KOTOpbIX
NpOBOAWNOCHL WU3YYEHUE CBOWCTB CTa/M (TOYKM  U3NIOMa,
MUKPOCTPYKTYPHOrO aHanusa u T.n.).

2.6. [porHosupoBaHune paguaumoHHoro pecypca KP ¢
MUCMOMb30BaHWEM YCTAHOBMEHHbIX B pesynsTarte YydvyeTra 3HaJeHwui
XapaKTepUCTUK NONs HEATPOHOB NPOBOAUTCA ANSA KPUTUHECKOW TOUKU
KP, sBnsiowerica ogHOU 13 ToueK pacyeTHoro ceverHna KP, B KOTopoii
AOCTUraTCs npefenbHbie ycnosus o6ecneyeHMs CONpPOTUBNEHUA
XPYNKOMY paspyLueHuio, npueegeHHbie B pasaene 5.8 NHAD I-7-002-86,
MCXOAA U3 aHanmsa BCeX BO3MOXHEIX PEXUMOB.

2.7. OpraHusauuio y4eta cpnioeHca ObICTPbIX HEWTPOHOB
OCYLLECTBNSIOT IKCNNYaTUPYIOWWe opraHm3auum.

2.8. MpoekTHble 3Ha4YeHUA XapakTepucTuKk nonsi HeMTpoHoB Ha KP
n OC npusoasTca B npoekte BBOP u npoekTHbIx AokymeHTax no KP,
coaepxawmx o60CHOBaHWe CONPOTUBNEHUA XPYNKoMy paspylueHuio KP.
PesynbTathl yyeta conioeHca GbICTpbix HelTpoHoB Ha KP Bo Bpems
3KCNSyaTaLvn BHOCATCA B AOKYMEHTAUMIO, cogepxalllylo obocHosaHue
3KChnyaTauuu peaktopa B OYepefHylo kamnanuio. PesynbraTbl y4yeta
dnioeHca ObicTpbiX HedTpoHoB Ha OC Bo BpeMsa akcnnyaTauuu
BHOCHATCA B OTYETHYIO AOKYMEHTaLIo B cooTBeTcTBUM € N.7.8 NMHAD I'-7-
008-89.

3. PEKOMEHAALIUWU K MPOrTHO3UPOBAHUIO ®JIIOEHCA
BbICTPbIX HEUTPOHOB HA KP U OC
NPWU NPOEKTUPOBAHUU

3.1. Mpw npoekTuposaxmmn BBIP ocylwectenseTcs
NPOrHO3NPOBaHWE 3Ha4YeHUN hrioeHca 1 CKOPOCTU HaKOMNEHUs
chnioeHca ObICTpbIX HEeATPOoHOB Ha KP 1 OC.

3.2. Cnegyer:

e MpUBOAUTL pacyeTHble 3HAYEHUS CKOPOCTW  HAaKOMMeHWs

nioeHca, dnoeHca HEWTPOHOB ¢ Hepruel Gonbwe 0,5 MaB,
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HaKanJMBaemoro 3a pac4eTHbIi NPOEKTHbIA CPOoK cAyxObl KP B
TOuKe MakcuMmyma pacnpegenerun no KP dnioeHca HeliTpoHos
¢ oHeprven OGonbwe 0,5 MaB Ans nNpPOEKTHbIX PeXUMOB
3KCMMyaTaLunuy, a Talke OLEeHNBaTL NMOTPELIHOCTb 3TUX 3HAYESHWIA
CKOpOCTW HakonneHuss cnioeHca W rioeHca HEeNTPOHOB C
3Heprueli 6onbue 0,5 MaB;,

e onpefenAatTe M OOOCHOBbIBATbL 3HAYEHWS WU NOrpelHOCTU
3HaUEHUW XapakTepUCTUK NONsi HEeATPOHOB B XapakTepHbX
Toukax KP u OC, Ttakmx kak F, @ HEATPOHOB C 3Hepruein
6onble 0,5 MaB, cnekTp HEATPOHOR (BO3MOXHO paccMaTpusaTtb
MHOrorpynnoBoi cnekTp A4ns BbiGpaHHbIX Touek KP (BHyTpeHHSs,
BHELLHASA NOBEPXHOCTb, 1/4 TonumHbl) n OC (UEHTp cepeauHbl),
cnekTparnbHble nHaeKkcbl Sie ans aHepruit HerpoHos 0,1; 1; 3; 6
MaB, a TakKe 3HayeHWe CKOPOCTM Hakonnexus dnioeHca
TEnnoBbIX HENTPOHOB.

3.3. PexomeHnayeTcs npuBoguTb uHdpopmauuio 06 obocHoBaHuUM

dnioeHca 6bIcTpbix HeliTpoHoB Ha KP u OC, a Taioke:

e OMNUCaHWE pacyeTHOW METOAUKM MOMYyYeHWs TpexXMepHbIX
XapaKTepucTUK nons HehtpoHos Ha KP n OC;

o 0BGOCHOBaHME UCNONb30BAHUA YKa3aHHON pacveTHOW METOAMKMY,;

e MPOCTPAHCTBEHHbIE pPAaCNpefeneHus CKOPOCTU  HaKonNNeHua
dnoeHca HEUTPOHOB € dHeprueid 6onbwe 0,5 MaB u Tennosbix
HEUTPOHOB (Ha BHYTPEHHeW, BHewHel nosepxHocTu KP, no
TonwuHe KP, no BbICOTE 1 TonwmHe otaensHbix OC);

e 3HauyeHun dpa, dpa/c, R’ Ansa BbibpaHHbIx Touek KP u OC (rae
umeeTcst o6ocHOBaHHas WHMbOPMauMsa O CNeKTpe HEWTPOHOB),
OLeHKY WUX MOrPelWHOCTM U MeToAbl  MX  MONyvyeHus.
PekomeHgyemble Habopbl HEeATPOHHO-aKTUBALUNOHHBIX
AeTeKTopoB ans 3KCNEPUMEHTaNbLHOro o6ocHOBaHusA
XapakTepucTUK mons HenTpoHoB B obnactm KP u OC BBOP
npuBeAeHb! B NpUnoxexHumn 1.

3.4. [ns obocHOBaHWs pacuyeTHbIX METOAUK, 3HAYEeHUd W
NOrpPeLHOCTY 3HAYeHUIt XapakTepucTuk nonst HenTpoHos Ha KP m OC
AOMKHO ObiTb NPOBEAEHO CPABHEHWE PACYETHBIX W SKCMEPUMEHTASIbHbIX
OaHHbIX, NonyyeHHbIX B 6a30BblX 3KCNEpPUMEHTax (3KCNepuMEHTax ¢
WCMONb30BaHMEM MAaKCUMAamNbHO BO3MOXHbIX MO TuMy, coctasy W
HOMEHKNaType [eTEeKTOPOB U C MNOATBEPXHASHUEM  HAAEXKHOCTH
Mony4YeHHbIX PesynbTaTos). PekoMeHayeTcs NpoBoA1TL 060CHOBaHUE:

o CreKTpanbHbIX UHAEKCOB M NPOCTPAHCTBEHHbIX kKO3 dULUeHToB
(oTHowweHuWe 3HaveHui MMH ¢ aHepruer Gonblwe onpeaeneHHo
BbiGpaHHON 3Hepruu, Hanpumep, 0,5 MaB, B AByX pasHbIX
XapaKTEPHbIX MPOCTPAHCTBEHHBIX TOUYKAX) AKCMEPUMEHTaMWU Ha



mMakeTax kopriycoe BBOP Ha uccnefoBaTenbckux peakTopax
U1 YCTaHOBKaX;

o abCONIOTHBIX 3HAYEHWA XapaKTEPUCTUK NONS HEATPOHOB (unu K’
ANs XapaKTepHbIX peakuuid) aKcnepuMeHTamMi Ha AerCTBYIOLNX
BB3P (Bo3moxHO ApyrMx moaudukauuil) B OKONOKOPNYCHOM
npocTpaHcTse (Hanpumep, B BO3AyWwHOM 3asope 3a KP u Ha

4.YYET ®NIOEHCA BbICTPbIX HEUTPOHOB HA KP U OC BO
BPEMA SKCMNYATAUUU
PEAKTOPA

4.1. Yuet cnioeHca ObiCTPbIX HEATPOHOB B XapaKTEPHLIX TOYKaX
kaxgoro KP u OC BO Bpems 3kcnnyarauuuM peaktopa JOIDKeH
npoBOAWUTLCS MO  MeToAVKaM, paspaboTaHHbIM  JKCTyaTUpyloLein
opraHu3auueit u paspeleHHbIM Ans npumeHeHus. [pu 3Tom cneayet
YUUThIBaTb, YTO:

4.1.1. Metoauka yyerta dnioeHca ObiCTpbix HedTpoHoB Ha KP
AOMKHa NpeayCMaTpUBaTh BOIMOXHOCTb onpefeneHus ¢ 060CHOBaHHOM
OLIEHKO MOrpeLHOCTN HaKONNEHHOro (priloeHca HEWTPOHOB C 3HEprueNn
Gonbwe 0,5 MaB, xapakrepucTUK nons HEATPOHOB B XapaKTepHbIX
Toukax KP no kaxgon kamnaHuu B oTAaenbHocTU. [lonyckaetcs
onpeaensTb  YCPeAHEHHbIE 3a KaMMaHuio U NpuBeAeHHble K
HOMUHArBHOW MOLLHOCTY 3HAYEHWUS XapakTepUCTMK, HO C YYETOM BCEX
uaMeHeHui B paboTe peakTopa 3a KamnaHuio.

4.1.2. MeToauka yuyeTa dnioeHca ObiCTpbix HeWTpoHoB Ha OC
[OMKHa npeaycmatpusaTh onpeaeneHue ¢ 06OCHOBAHHOW OLEHKOW
NOrpelLHOCT hnioeHCca HEWTpoHOB € 3Hepruel Gonbwe 0,5 MaB,
XapakTepucTuk nonsi HEeWTpoHOB B  xapakTepHbix Toykax OC,
ycpeAHeHHbIX 3a Bpemsi obnyueHus koHTeliHepa ¢ OC B peaktope u
NPUBEAEHHBIX K HOMWUHAmNbLHOW  MOWHOCTH, @ Talkke OLEHKY
pacnpeaeneHua ¢nioeHca BbiCTPbiX HEATPOHOB NO BLICOTE pasMeLLieHUs
OocC.

4.1.3. Metoaukn AOMKHbI ObiTb 3KCNEPUMEHTANIBHO OBOCHOBaHbI.
PekomeHgyeTcs nposoaAuTb 060cHOBaHMe:

* pasosbiMn 6a30BbIMU  3KCNEpUMEHTaMU (C WUCMONb3OBAHUEM
WMPOKOro Habopa HENTPOHHO-aKTUBALUMOHHBLIX U Apyrux
netekropos) B6nv3u KP v B koHTellHepe ¢ OC Ans ronosHbIX
6nokos;

® KOHTPOMbHbIMU PEryfsipHbIMK  AKCMEPUMEHTaMU (BO3MOXHO C
MCMNOMNb30BaHWEM  OrpaHuyeHHOro  Habopa  xapaKTepHbIX
HENTPOHHO-aKTUBALIMOHHbLIX AETEKTOPOB B Ka4eCTBE MOHUTOPOB)
B6nuan KP kaxxgoro 6noka;



® U3MEPEHUAMM  aKTUBHOCTU  [OETEKTOpPOB  COMPOBOXAEHUS,
ycTaHaenuBaeMblx BmecTe ¢ OC, U U3MEPEHUAMWU aKTUBHOCTU
matepuana OC.

BuiGop crnocoba MOCTaHOBKM  3KCMEPUMEHTOB, WX COCTaBa,
NepuoAnNYHOCTM  NpoBeaeHus npuHUMaeTcs Ha OCHOBaHUU
060CHOBaHHOrO COOTBETCTBYIOLMMU UCCNEAOBaHUAMU  TEXHUYECKOro
peleHna. kcnepumeHTbl nposoasaTcs ¢ ydetom n.9.1.16 MHAS I-7-
008-89. Metoaukn BLINONMHEHWA W3MEPEHUW AOMKHbLI YAOBNETBOPSATHL
FOCT P 8.563-96.

[ns 6a30BbiIX U KOHTPONbHbLIX aKkcnepumeHToB BOAu3nm KP BB3P
peKoMeHAyeTCs UCnonb3oBaTb NPOCTPAHCTBO BO3AYLIHOrO 3asopa 3a
KP. PekomeHayemblii Habop HEWTPOHHO-aKTUBALIMOHHBIX AETEKTOpOB
npeacTaeneH B npunoxexnn 1°.

4.2. PexomeHpyeTcsi npoBOAMTb MpPOrHo3vMposaHue dnoeHca
HEWTPOHOB C 3Hepruei Gonbwe 0,5 MaB B kpuTUYECKOW Touke Ha
nNpoekTHbI# cpok cnyx6ul KP nocne 3aBeplueHus Kakaon kamnaxum. MNpu
3TOM pPEKOMEHAYETCS PyKOBOACTBOBATLCSH CREAYIOLIUM:

4.2.1. Ecrv pexuMm 3Kkcnnyatauyum B nocneaylowme KamnaHuu
OyneT  COOTBETCTBOBATL peXMMy B nNpefbigyle  KamnaHuu,
NPOrHO3VpPYeMbIA HA NPOEKTHBIA CPOK CNYXObl, BbIPAXKEHHbIA MOMEHTOM
3hpeKTUBHOrO BpeMeHu ¢, , prioeHc F, (3pecb u ganee, ecnu ocobo

HE OroBOPEHO, UCMONb3YIOTCA F U @ HEWTPOHOB C 3Hepruei Gonble

0,5 M3aB) moxeT onpeaenaTbCsi No hopmyne:
Ft=E+¢max(tr_tt)! (1)
rae:

F, - HaKomnieHHbi bnioeHE GbICTPbIX HEUTPOHOB Ha KOHeL
nocnegHein 3aBepLUeHHON KaMnaHuu,

D prax MaKkcumanbHaa U3 npeabliaylLMX KamnaHuii CKOpOCTb
HakonneHus pnioeHca GbiCTPbIX HEMTPOHOB 3a KaMNaHWIO;

Z, - atheKkTUBHOE Bpems paboTbl peakTopa Ha MOMEHT
onpefeneHns HakonneHHoro gnioeHca OLICTPLIX HEATPOHOB.

4.22. C uyenbio obecneyeHuss KOHCEPBATUBHOCTW  npu
oBocHoBaHwM npoekTHoro cpoka cnyx6el KP  HeoGxoaumo npu
nporHoauposaHum crioeHca GbiCTPbiIX HEATPOHOB  MCMONb3OBaTh
3HaYeHWs1 XapaKTepucTUK MNons HEUTPOHOB C YYETOM WX MOrPELIHOCTY.
PekomeHayeTca ucnonb3oBaTb B KayecTBe BepxHeEd  rpaHuubl
cnepyoLue 3HaueHus:

F =F+6F 2

! Npu W1po AetexTopos Ans
pacueTos p p pacueTHbiX U p YA ax e} NPOAYKTOB
p W, np Ha KkoHel o6y AETEKTOPOB.

v
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=D, +OD

max

roe:
6F,, &®D,, - OUEHEHHble TMOrPeWwHOCT COOTBETCTBYIOLWMX

BESIMYMH ANs YPOBHA A0BEpUTENbHONU BepoaTHocTy 0,95.

4.2.3. YcTaHOBNEHHble NOCNe 3aBeplieHUs KamnaHum U
nporHosvpyemble  3HauyeHus nioeHca ObiCTpbiX HEWTPOHOB B
KPUTUYECKON TOYKE cneflyeT CpasBHMBATL C MNpeAenbHbIM AONYCTUMBIM
3HaYeHMEeM 1 WCNONb30BaTb ANA MOCNEAYIWEro nNpPOorHo3VpoBaHUs
paguauvoHHoro pecypca KP. [onycTMMO nNpoBOAWUTL 3KCNEPTHYIO
OUeHKY paawaunoHHoro pecypca KP B COOTBETCTBUM C METOAUKOW,
NPUBEAEHHOR B NPUNOXEHWUM 2,

4.3. JomkHo BbiTb NpoBedeHO CpaBHEHWE MPOEKTHbIX AAaHHbIX O
Xxapakrepuctukax nons HeutpoHoe Ha KP u OC u pesynbrartoB
ONpeaeneHns TeX Xe BEeSIUYMH, NONYYEHHbIX BO BPEMA 3KCniyaTauuu
BB3P 1 o6ocHoBaHHbIX 6a30BLIMM 3KCNepuMeHTamu. B 3aBUCMMOCTYM OT
pesynbTaToB CPaBHEHWSt AOMNYCKAETCA YTOYHEHUE NPOEKTHbIX AaHHbIX.
MoryT 6biTb BHECEHBI HEOBXOAWMBbIE KOPPEKTUBLI B COOTBETCTBYIOLLME
AOKYMEHTbI cornacHo npoueaype, onpeaeneHHon 8 n.9.2.2 NHA3 I'-7-
008-89.

Mpu BHeApeHUU pPEXMMOB 3arpy3kM TONNMBA, OTAWMYHbLIX OT
NPOEKTHbIX, UNKN KOHCTPYKTMBHBLIX U3MEHeHUl, BNUSIOWMUX Ha NepeHoc
6bICTpbIX  HeliTpoHoB Ao KP, Heo6xoaMmo BbINOMHUTBL pacueT
XapaxkTepucTuk nons GbicTpbix HewTpoHoB Ha KP. Mpu oBGocHosaHun
pac4eTHbIX 3HAaYEHU XapaKTepucTuK nonsi GbICTpbiX HEWTpoHOB Ha KP
cneayeT paccMaTpueaTtb Heob6XOAMMOCTb WX  3KCMEepUMEHTanbHOro
ofoCHOBaHMA MpW MEepBoi ONbITHOW 3kcnnyatauum Takoro BBOIP.
PesynbTaTtbl 3TOro pacyera n 060CHOBaHMA JOMKHbI ObiTh BKIIOYEHbI B
KOMMNEKT [OKyMEHTauuu, npeACTaBnNseMO HaA cornacoBaHve B
YCTaHOBNEHHOM MOpsiike C Lenblo BHEAPEHWUS HOBOFO pexxma 3arpysku
TOMAUBA NN BHECEHNSA KOHCTPYKTUBHbIX U3MEHEHWIA.

4.4. Ecnv npu yJyeTe dnioeHca GbICTpbiX HEUTPOHOB B CUITY KaKuXx-
nubo npu4nH (Hanpyumep, Npu OTCYTCTBUM UHOPMALIMKA O NpeablayLet
pabote peakTopa) 3aTpyAHEHO UCMONb30BaHWE B NOMHOM Mepe MeToauK
y4eta cnioeHca GbicTpbix HewTpoHoB Ha KP u OC, To npu onpeaeneHun
M NPOrHO3MPOBaHUM  XapaKTepucTMK Mons HEUTPOHOB cnepyeT
WNCMNONb30BaTb KOHCEpBaTUBHbIE KOIMMULMEHTH 3anaca A4ANR  3TUX
BENUYMH Ha HeonpegeneHHocTn, obycnosnerHble cneumdukoil paboTol
peaktopa. OGOCHOBaHHOCTb UCTONb3yeMbiX KO3(hMOULMEHTOB 3anaca
AonxkHa 6biTb NoATBEPXAEHA.
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5. PEKOMEHOALMW K YYETY O®IIOEHCA BbICTPbIX
HEWUTPOHOB npPu PELLEHUN BOMPOCA o
BO3MOXHOCTU MNPOMANIEHMA 3KCMAYATALUMUU KP
NOCNE UCTEYEHUA HASHAYEHHOT O B NMPOEKTE CPOKA
OKCNNYATALUU

5.1. Mpu peweHun BONpoca O BO3MOXHOCTM NPOANEHWA
skcnnyataumu KP BBOP nocne ucTe4YeHUsi HasHayeHHOro B NpoekTe
CpoOKa 3Kcrinyatauuu HeoOXOAUMO YTOUHUTb 3HAYEHWS XapaKTepucTUK
MONA HEWTPOHOB B XapakTepHbix Touykax KP ¢ wucnonesoBaHuem
nocneaHux pekomeHaauui B o6nact HeMTpoHHoW AosumeTpuu KP.

5.2. Heo6xo41MMo nporHosupoBaTs OIII0EHC HEATPOHOB € 3Hepruen
Gonblie 0,5 MaB Ha KP, COOTBETCTBYIOWWIA MOMEHTY OKOHYaHUsi
npoanesaeMoro Cpoka kcrnyaTauum, no aHanormm ¢ pekoMeHaauvaMm
n.4.2 PB. Mpu onpeaeneHnu cnioeHca GbICTPLIX HEWTPOHOB crnedyeT
nonb3oBaTbc ¢opmynoi (1), rae BMECTO ¢, HYXHO UCMOMb3OBaTL
t, +1°,rae {* - npoaneBaeMbiii CPOK SKCNAyaTaLMK.

5.3. B npouecce kaxaoi npoanesaemMol kamnaHuu HeobxoauMo
BECTU yueT cnioeHca GbicTpbix HEWTPOHOB Ha KP 3a kamnanwio, npu
3TOM brioeHC GbICTPLIX HEWTPOHOB AOSKEH ObITh 3KcnepuMeHTanbHO
obocHoBaH. PekoMmeHAyeTcA NPOBOAWTL 3KCMNEPWMEHT C YCTaHOBKOWA
HEATPOHHO-aKTMBALMOHHbLIX AETEKTOPOB B 3a30pe Yy BHELHe:R
noeepxHoctu KP.

5.4. PekoMeHayeTCcs ANA NOATBEPXKAEHUS OOCTOBEPHOCTU
3HaueHW HakonneHHoro cbroeHca ObICTPbIX HEATPOHOB Ha Kopnyce
NPOBECTY aHamNW3 akTMBHOCTM cockoBoB C BHYTpeHHei nosepxHoctn KP
ANs oueHkn dnioeHca BulCTPbIX HENTPOHOB MO peakuvn SNb(n,n’).

. 6. PEKOMEHOALMW K VYYETY ®JIIOEHCA BbICTPbIX
HEWTPOHOB HA KP, HA KOTOPOM_
MPOBEAEH TEPMWYECKWUW OTXXWUI

6.1. Mpu yyete cnioeHca GbicTpbix HeliTpoHoB Ha KP BBOP, Ha
KOTOPbIX MPOBEAEH TEPMMYECKUn OTHMr, HeobxoauMO BECTU noAcyeT
HakorneHws dnioeHca ObICTPbIX HEWTPOHOB Kak oOT Hayana
3KCMMyaTauum, Tak M OT KaMnaHwv, nepes KOTOpoiA nposeneH
TEPMUYECKUIA OTXKUT.

6.2. C nocneayioweid nocrne omkAra KaMmnaHuM HeobxoaumMo
npoBoAuTb Y4YeT ¢nioeHca ObiCTpbiX HeWTpoHos Ha KP ¢
3KCNepUMeHTanbHbIM 0GOCHOBaHMEM driloeHca ObiCTpbIX HEATPOHOB,
HAKOMEHHOIO 32 peanu3oBaHHbIe NOCMe OTXUra KaMmnaHuu.

12



6.3. Heo6xogumo nporHoaWposaTb HakonneHwe noeHca
HeilTpoHoB € sHepruel Gonbiwe 0,5 MaB B kputudeckoit Touke KP B
KaXKaylo nNnaHUpyemyio Mnocne OTKWra KammnaHuio, M nocne Kaxaomw
KamnaHWy, HavvMHasi C MOMEHTa OTKura, NPOrHO3MpoBaTh (PRIOEeHC
ObICTPbLIX HEWTPOHOB HA MOMEHT OKOHYAHUS NOCNeAHEN A0 UcHepnaHus
paavaunoHHoro pecypca KP kamnaHuu. [lpu 3ToM Heobxoaumo
onpegensate W 0DOCHOBbIBATb CKOPOCTb HaKoNneHust cnioeHca
HeNTpoHOB ¢ 3Hepruei Gonbwe 0,5 MaB u koacdbduumeHT 3anaca ans
Hee B KpUTUUECKON TOYKE B KaXAYIO NaHUpyeMylo KamnaHuio.
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Npunoxexue 1 (pekomeHayemoe) Kk PB “Yuer
chnioeHca GLICTPbIX HEWTPOHOB Ha Kopnycax w
obpasyax-ceugetensx BBOP ans nocneayio-
LEero NPOrHO3UpOBaHUs PagUaLMOHHOTO pecypca
Kopnycos”

Pekomenayemble Habopbl HeNTPOHHO-aKTUBALIMOHHBIX AETEKTOPOB ANA SKCNePUMEHTaNbHOTO

060CHOBaHUA Xap:

aKTepUCTHK NOJA HeMTpoHOB B o6nactu KP n OC BBIP

OPdexTreHas

TieTekTop, TTepvon Ba3oBbie | ROHTPONGHEIE | VISMEPEHUST | VIETOAVKA
peakuusn nonypacnaga, | aHeprus, MaB | usmepenus B | usmepexus s Ha OC aHanusa
cyt 1] [2] 3a3ope 3a KP | 3a3ope 3a KP cocxlcggos c
ZNp(n,f)'*'Cs 11020 0,55 + + + -
Nb(n,n")**"Nb 5890 1,0 + + + +
28 (nfH'*'Cs 11020 1,5 + - + -
*®Ni(n,p)*Co 70,86 25 + - - -
Fe(n,p)*Mn 3123 3,0 + + + +
“**Ti(n,p)**sc 83,79 45 + - - -
SBcu(n,a)*Co 1925,5 7,0 + + + -
*Mn(n,2n)*Mn 312,3 11,6 + - - -
¥®Co(n,n)*Co 1925,5 Peakuusi Ha + + + +
TennosbIX
HEWTpOHaXx

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

2. fpwiHa B.IM., Mpuropbes E.N., TapHosckuii I.B. MeToguueckue ykasanus. FlocyaapcTBeHHan cuctema
ofecneveHns eauHCTBa 3MEPEHNA. XapaKTepUCTUKA peaKkTOPHbIX HEATPOHHBIX Noneii. Metoanka HeRTPOHHO-
aKTUBaLUMOHHbLIX 3Mepernin. MU 1393-86. BHUMDTPW. Mockea, 1986.



MpunoxeHue 2 (pekomeHayeMoe)
kK PB “Yuer cnioeHca ObicTpbix
HEWTPOHOB  Ha  kopnycax u
obpasyax-ceugetensix BBOP ans
nocreAyoLero npPorHo3poBaHust
pagvauvoHHOrO pecypca  Kopny-
cos”

METOAVKA 3KCNEPTHOW OLIEHKM PAOVALMOHHOIO PECYPCA
KOPIYCOB BB3P

1. O6uiue nonoxeHun

Mertoauka npegHasHaveHa NS KCNEPTHOrO aHanu3a LOKYMEHTOB,
0GOCHOBLIBAIOWWX ~ COMPOTUBNEHUE  XPYNKOMY  paspylueHWio  w
paavaumoHHbift pecypc KP BBIOP kak Ha cTaguu npoekTUpOBaHWSA, Tak u
BO Bpems akcnnyatauyun. OHa MOXET MWCMonb3eBaThCsi B KavecTse
(akynbTaTUBHOW MPU NOArOTOBKE COOTBETCTBYIOWMX [OKYMEHTOB B
3KCNNYyaTUPYIOLLMX OpraHU3aLUusx U opraHu3auusx, BbiMONHAOWMX patoTbl
¥ NPeAoCTaBNAOWMX YCNYr KCTUTYaTUPYIOLLUM OpraHu3aUuaMm.

MeToauka no3sonseT nonyvatb 3KCNEPTHYIO OLEHKY paauaunoHHOro
pecypca KP nocne kaxaoi 3aBeplieHHOW KamnaHuM npu M3BECTHbIX
anpuopu CBOWCTBaxX CTanu, NPOYHOCTHbIX XapaKkTepucTUKax W NPUHATLIX
pacyYeTHbIX aBapUMHBLIX PeXvumax, €Cnu NomyyYeHbl OLeHKM HaKOMJIEHHOro
cnioeHca ObiCTPbIX HEUTPOHOB € YHETOM BCEX NPEeAbIAYLLMX KaMNaHWUIA.

Metoguka npumeHuma k KP BBOP, Ha KoTOpbIX He npoBoawuncst
TEPMUHECKNIA OTHMUI.

B meToauKe UCnonb3oBaHbl KPUTEPUM U 3aBUCMMOCTH, NMPUHATLHIC B
[1].

2. OuyeHKa pagMaLMOHHOro pecypca

2.1. PaduayuoHHsiii pecypc KP u ¢hnroeHc 6bicmpbix
HelimpoHoe

OcraTtouHbIlt paauaLmnoHHbIN pecype kopnyca BB3P onpegensieTtcs
13 COOTHOLLEHUSA:

N
[FI-F-Y@,,=0, (M)
n=1
roe:
[F] - nrpepenbHbit  gonyckaembli  (prioeHC  HEHTPOHOB B
KPUTMYECKOM TOYKe Kopnyca (34ech U aanee, ecnvm ocoGo He OroBOPEHO,
ucnonbaylTea F U @ HEWTPOHOB C 3Heprue Gonbwe 0,5 MaB);
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F, - HaKomMneHHbIA (hNIoeHC HEeWTPOHOB Ha MOMEHT MpoBeAeHWA

3KCMEPTHOWN OLIEHKW B TOW Xe TOuKe;

N - KonuuecTBO KamnaHui paboTbl peakTopa B OCTaBlieecs A0
ncyepnaHns pagmaLMoHHOTO pecypca BpeMS OT MOMEHTa MPOoBefeHWS
3KCNEPTHON OLIEHKH,;

o, - npegnonaraeMas CKOPOCTb  HAKOMMEHus  cpnioeHca

HeWTPOHOB B TOW e TOYKE 3a KaMNaHuIo 11;

BPEMS Kamnaxum n.
Toraa ocTaTouHbIN pagvaLoHHbI pecypc KP 6yaeT paseH:

7= it,, . (n2)
n=1

Ecnn ckopoctb HakonneHuss crioeHca ObICTpbIX HEUTPOHOB B
OCTaBWIMECH KaMnaHWW MPUHUMAETCs OAVHaKoBoW (Hanpumep, wu3
coobparkeHuii KOHCEPBATUBHOCTU CKOPOCTb NMPUHUMAETCH MakCUManbHON
13 BbIOOpKM 3HaYEHW NO BCEM BO3MOXHLIM B GyAylieM KamnaHusM), To
paauaumoHHbii pecypc KP GyneT onpepensaTbes Tak:

= [ﬂ_F' , n3)

D

max
rae:

D,.rx- TPUHATAA MaKCUMaNbHaA CKOPOCTb HAKOMMNEHUs dnioeHca
HEWTPOHOB U3 BCEX BO3MOXHBIX KAMMaHWA.

Yuuteisan, 4To F, [0 Hayana akcnnyatauuu peakropa paseH Hyrmio,
NPOEKTHbIN paanaLmoHHbll pecypc KP GyaeT onpeaensTbesa Tak:

T =-[£]— . (n4)

max
MockonbKy BCe 3HAYEHWA XapaKTEPUCTUK NONS HEWTPOHOB MOrYT
ObiTb  onpegeneHsl TOMbKO €  HEKOTOPOW  MNOFPELHOCTbIO,  Npw
nNporHosupoearum chnioeHca GbICTPbIX HEUTPOHOB HEOGXOAUMO BBOAUTH
KOHCepBaTuBHble KO3dULUMEHTH! 3anaca No KaKAOW COCTaBnsiowen B
cdopmyne (M3), 4ToObl yBEPEHHO MPOrHoO3MpoBaTL paanaLMOHHBLIA pecypc

Fl=—L[FT :
(1= 1]
F=kpF,
(115)
¢max=k¢¢:nax ’

roe:
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k[F}, ki, kp - KOHCEpBaTMBHbIE KO3(DUUMEHTbI 3anaca (no

BEeNnUunHe pasHbl unu Gonblie eauHULbI) N0 NpeaenbHOMY A0MNyCKaeMoMy
dnioeHcy, HakonNeHHOMY (N0EHCY W CKOPOCTU Hakonnenwa dnioeHca
BbICTPbIX HENTPOHOB;

[F]'. ', @}, - OLieHeHHbIe 3HaYeHNs NPEAENBHOrO AOMYCKAeMOro
cdnoeHca, HakonneHHoro ¢rnioeHca n CKOPOCTU HakonneHus dnoeHca
ObICTPbIX HENTPOHOB.

2.2. OnpedeneHue npedensHo20 donyckaeMoz20 (hioeHca
Helimporoe

B cootBeTcTBMM C 3aBUCMMOCTSIMUA U3 [1] U NpUHUMan BO BHUMaHue
nogxoabl w3 [2, 3], npepenbHblili Aonyckaemblit hnOEHC ObICTpbIX
HEWTPOHOB B 3KCMEPTHBIX OLEHKaX MOXHO OLEHWTL No hopmyne:

3
[F]= [ T*") Fo (1)

roe:
77 - npepenbHas [OMycKaeMas KpUTUYECKas TeMnepaTtypa

XPYNKOCTH B KPUTUHECKON TOUKE;
- KpUTMYECKas TeMNepaTypa XpYnkocTi B UCXOAHOM (40
obny4eHust) COCTOAHUM;
Ap - KO3(DMULIMEHT PaaMaLMOHHOrO OXpynyuBaHus, °C;
F, - KOHCTaHTa, paBHas 10'® nicm?

3a 3HaueHve T; npUHMMaETCA MUHUMANbHOe, WCXOAA U3
MOMyYEHHbIX B aHanuM3e BCeX TEennorMapaBiUMECKUX  PEXUMOB,
HanpskeHHO-AeOPMUPOBAHHOTO  COCTOSHUSI  MeTanna B 30He
nocTtynuposaHHoOro pacyeTHoro paedexra [3] (3Ha4eHMe W3BECTHO U3
AOKYMEHTOB, 060CHOBbLIBAIOLWMX NMPOEKTHbIA CPoK cnyxBbl KP). 3Hauenus
Tww W ApnpuHumaioTcs B cooTBeTcTBMM € n.5.8.4.2 [1]). MNpun aTtom
[ONYCKaeTCs, YTO HOpMaTuBHbie 3HadeHua 77, T, , A OnpeaeneHbl ¢
[OCTaTOYHOW CTeneHbio KoHcepBatWBHOCTU. B atoM cnyyae MoxHO
NPWHATL, YTO k[ F] PaBeH eavHuLe.

CnepyeT oTMeTUTb, YTO B COOTBETCTBUW C METOAUKOW pasgena 8
npunoxenust 2 [1] no wucnoitaHusm OC nposogutcs onpegeneHue
KoahdULIMEHTA pPaAMaLMOHHOrO OXpynuuBaHus matepuana OC Aﬁsc
Y4YeTOM CABWra KPUTUYECKOW TeMmnepaTypbl XpynkocTU BCReACTBue
BAMAHNA 0BnydeHus ATSS u cnioeHca GLICTPLIX HEWTpoHOB Ha OC F5°
cornacHo gopmyne:
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ss /B
B - (FL) (n7)

rae:

n - nokasarenb CTENeHW, NPUHUMaEMbIV B COOTBETCTBMM C [1].

B aToM criyqae 3HaueHve F5, uMeloliee HEKOTOPYIO NOrpeLuHoCTb,
OOMKHO MCMONb3oBaTkCs ¢ KoadpdpmuvieHTOM 3anaca, YTobel obecneunTs
JIOCTaTOUHYI0 KOHCEPBATHMBHOCTb 3HAuYeHUsl A, KOTOpoe WUCMonb3yeTcs
ANA CPaBHEHWS C HOPMATWBHLIM 3HAYeHWeM Az, NpuBEAeHHbIM B
aTTecTauuoHHOM oTyeTe cornacHo n.5.8.4.2 [1]. PexkomeHayemoe
3HayeHue KoaduLmeHTa 3anaca ans FSS 14,3,

2.3. OnpedeneHue HaKoOMNeHHO20 ¢boeHca 6bicmpbIX
HelmpoHoe

HakonneHHbii pnioeHC GbICTPbIX HEATPOHOB B KPUTUYECKOW TOUKE
KP onpepensetcs B pesynbTarte yyerta gnioeHca 6bICTpbiX HERTPOHOB Npu
aKcnnyaTauum peaktopa (B cootseTcTBuM ¢ n.4 PB). Mpn atom AomxHbI
6biTe OnpefeneHb! HAaKOMMeHHbIe (NoeHChl ObICTPbIX HEWTPOHOB NO
KOKOOW  KamnaHuM B OTAENbHOCTM  # 3aduKCMpoBaHbl  Kak
nocneaoBarenbHbliA HaGop 3Ha4YeHU

{E}i=l....m’

roe: m - KOSIMYECTBO peann3oBaHHbIX KAMNaHWA 4O MOMEHTA OLEHKN
HakonneHHoro dneHca GbICTPLIX HEUTPOHOB.

2.4. OnpedesnieHue CKOPOCMU HakorseHus1 (oeHca 6bICmMpbIX
HelimpoHoe

MporHoauposaHWe CKOpOCTW HakonneHus dnoeHca ObiCTPbIX
HEATPOHOB B OCTaBLUEECs BPEeMs 3KChnyaTtauuu NpoBOAWUTCA U3 aHanusa
NNaHupyeMmbIX 3arpy3oK akTUBHbIX 30H peaktopa. [Mpu aTom moryT GbiTh
WUCNONb30BaHbl pesynbTaThl pacyeTa XapakTepuCTUK Mo HEWTPOHOB,
COOTBETCTBYIOLLIErO 3TUM 3arpy3kam.

Ecnu pexvm akcnnyatauum OyAeT COOTBETCTBOBATb PEXUMY,
WUCMNOMb30BaHHOMY B NMpeAbliayLumx 3arpyskax, B KayecTBe MaKCUmarbHOW
CKOpPOCTW HakonneHus cnioeHca 6bICTPLIX HEWTPOHOB MOXHO TNPUMEHSTH
MaKcUManbHoe 3HaYeHve u3 BoiIGopku

4
ti item

roe: ¢, - adbpexTusHoe BpeMs paboTbl peakTopa B KAMNAHMIO /.
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2.5. Onpedenerue Koaguyuenmoe 3anaca

3HayeHns ko3thdULMEHTOB 3anaca kr W k,; B BbipaxeHusx (M15)
MOXHO  OUEHWBaTb U3  aHanu3a  pacHeTHO-3IKCMEPUMEHTAalbHbIX
pesynbTaToB onpeaeneHns dsioeHca GbICTPbIX HEMTPOHOB, NONYYEHHbIX
Ha KOHKPETHOM peakTope. WccnepoBawus Ha gencteyiowmx BBOP,
Hanpumep, [4-7], NOKa3biBAIOT, YTO pacyeTHbie U JKCNEepUMEHTanbHble
AaHHble O XapaKTepucTuKax nons HeuwtpoHoB B obnactu KP (dntoeHc v
CKOPOCTb HaKomnneHus nioeHca GbiCTpbIX HEMTPOHOB) MOTYT PACXoAUTLCA
Ha 10 - 20 %. Mpu 3TOM NOrpPEeLIHOCTb AKCNEePUMEHTANbHBIX AaHHbIX
Haxogutcs B panioHe 10 %. Takum obpasom, obuias HeonpeaeneHHoOCTb
3HaYEHUIN XapaKTEPUCTUK NoNA GbICTPLIX HENTPOHOB B KPUTUYECKUX TOUKaX
MoXeT cocTaBuTb 30 %. MoaToMy Ans 3KCNEPTHbLIX OLEHOK pekoMeHAayeTcA
MCNONb30BaTb 3HAYeHUss 3TUX Ko3dpuUMeHTOB 3anaca He Hwke 1,3.
Bonee Huskue 3HauyeHus p[omkHbl ObiTb  o6oCHOBaHbI ¥ MPOWTU
3KCNEPUMEHTANBHYIO Banuaauuio.
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