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[ns nosblweHna a(heKTUBHOCTH paboTbl 3KCMep-
TOB FPpyMmnbl OLEHKW W MPOrHO3MPOBAHUA TEXHONOTU-
YeCKOro CoCTosHMSA 060pyA0BaHUs 3Heprob61o0koB ASC
NHdopmaLmoHHo-aHanuTuueckoro ueHtpa (MALL)
PocTexHaf3opa B pexume 4pe3BblYaiHOW cuTyauuu,
B cooTBeTCcTBUM C MonoxeHnem 06 NAL, PocTtexHag-
30pa, HEO6XOAMMO MCNOMb30BaHWe CPefcTB, NO3BONA-
IOLWMX OUEeHUTb Tekyllee cocTosHue AJC B clydvae
TAXKeNoW aBapum, faTb NPOrHO3 ee fanbHeilwero pas-
BUTWSA, paccumTatb pacnpefeneHne pajuoHyKInioB
no nometeHnam A3C, a Takxe faTb MPOrHoO3 BbIXo4a
paguoHYKNNL0B B OKPYXXatowylo cpefy npu n3BecT-
HbIX XapaKTepuCTUKax HEmnJoTHOCTU repMETUYHOrO
o6wvema ('O)

C uefblo CBOEBPEMEHHON OLEHKM WU MPOrHO3npo-
BaHWA TEXHONOIMYECKOro COCTOSAHUA 060pyA0BaHMA
A3C B ycnoBusx pexuma 4pes3BblYaHOW CUTyauum
HeobxoAMMOo 06ecneynTb BbICOKYHD CKOPOCTb pac-
yeta U MPUEMSIEMYIO TOYHOCTb. BBuAy TOro, 4To
UCMo/ib30BaHme NnosHOMAacWTabHbIX  MporpaMm-
HbIX cpeactB (MC) He npeAcTaBNsAeTcs BO3MOXHbIM
M3-3a XapaKTepHbIX BPeMeH pacyeTta, Obln BblOpaH
noAxof, OCHOBbIBAIOLWMIACA HA MCMONb30BAHUN MNpej-
BapuTe/IbHO MONYYEHHbIX Pe3yNnbTaToB PacyeToB aBa-
pUiiHBIX pexumoB. C 3TOM Lenblo chneyuanuctamu
®BY «HTL, APB» 6bin0 paspabotaHo MC «Mamup»,
KOTOpoe npucTasnseT coboii CcpeAcTBO MNOAFOTOBKM,
06paboTKM M MHOFOMEPHOA WHTEePMonAunn pesysb-
TATOB PaCcyeTOB THAXKENbIX asapwil, NpefBapuTensHO
nonyyeHHblx npu nomowm NMC «ASTEC» [1] ana A3C
C peakTOpHbIMW YycTaHOBKamu Tuna BB3P. Metog
WHTepnonauunu, nNpumeHeHHbli B MC «Mamup», 6bin

n - UCXOJHbIE flaHHble [

- 3Tanbl pacyeTa m}

4 (24)-2012

paspaboTaH, BEpUMULMPOBAH U NCNONb3YETCS YXKE Ha
npoTskeHun 30-Tu neT Ana uHTepnonayum 6ubnno-
TeK HEWTPOHHO-(hM3MYECKMX CeyeHuin B pamkax MNC
«PALYTA-3Y» [2].

Mcnonb3oBaHWe JaHHOro noaxofda npegnonaraet
thopmMupoBaHue 6MGNNOTEKN pacnpefeneHns Npoayk-
ToB feneHna (MA) no nomeweHnsam O Ha OCHOBaHUN
pe3y/bTaTOB pacyeTOB MepeyHs aBapuitHbIX CLEeHaprneB
1 nocnegytollee NCnoab3oBaHWe NofyYeHHOW 6nenu-
otekn B IMC «[lMamup» [Ans onepaTMBHOrO pacyeta
pacnpegeneHns paguoHyKnMaoB no nomeeHmsm O
B C/lyyae aBapuu (MM Npv NpoBeAeHMM NPOTKNBOaBa-
PWUIAHOI TPEHMPOBKMN).

MpeanoxeHHbI nogxon 06nagaeT paaoM npenmy-
LecTB, MOCKOMbKY He HakfnafgblBaeT 3HAYMTENbHbIX
OrpaHWYeHWn Ha BbIYNCAUTENIbHbIE MOLLHOCTM M Ha
JeTann3aLmio pacHeTHOW CXeMbl, MO3BO/ISAS ONepaTNBHO
nony4yaTb OLEHKY pacnpegeneHuns paguoHyKIUAoB No
noMeLLeHnsaM, Tak Kak 6ubnmoTeka pacnpegeneHus
PagVNOHYK/NLOB MO MOMELLEHUAM B YC0BUAX TsXKe-
NbIX aBapuii hopMmpyeTca NpeaBapuTensHO.

MeToauky, pa3paboTaHHYH Ha OCHOBE [AaHHOIO
noAxofa, MOXHO YCNOBHO pasfennTb Ha fBa 3Tana:
npeaBapuTenbHblli 3Tan (NpoBefeHWe HeobXOoANMbIX
npeABapuUTENbHbLIX PacyeToB U co3faHue 6uM6amoTek
pacnpegeneHns paguvoHYKIMAOB MO MOMELLEHUAM)
M OCHOBHON 3Tan (MCMO/b30BaHUE MNOMYYEHHbIX
616n1MoTEK BO BpEMA NPOTUBOABapPUAHON TPEHW-
POBKM WAK B CNyvae BO3MOXHOM aBapun Ha A3C). Ha
puc. 1 nokasaHa NpPUHUMNUaNbHas CXeMa MeTOAUKM
aKcnpecc-pacyeta pacnpefenedus N[ no nometle-
Huam MO.

- pesynbTar

Puc. 1 MpuHUMnuanbHas cxema MeTOAMKM IKCMpecc-pacyeTa
pacnpegenexns MNA no nomewieHuam MO
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C uenblo co3gaHus  6UGMIMOTEKM  M30TOM-
HOro cocTaBa aKTMBHOM 30HbI MPOBOAATCA pacyeThbl
HYKAMLHOFO COCTaBa aKTUBHOM 30HbI MPU MOMOLLU
NC «CAMN®WP-95» [3] napannenbHo ¢ MNOAroTOB-
KON 6MOINOTEK HEMTPOHHO-(DU3NYECKMX CEYEHUI Ans
Mogenei akTUBHbIX 30H PeaKTOPHbIX yCTaHOBOK BB3P
[4].

[nsa co3gaHns 6MbnnoTekun pacnpeaeneHns pagno-
HYKAMLOB N0 nomeweHnsM O Oblin NpoBeaeHbl
pacuyeTbl TSXKENbIX aBapuii C BbIXOAOM aKTUBHOCTU
B nomelLeHunsa 'O, koTopble npeAnonaraT 3 0CHOBHbIX
TUNa 0TKa3oB:

m 06ecTo4MBaHne 3HeproboKa;

®  Teuyn U3 NepBOro KoHTypa B nomeLleHuns O;

m  Teyn U3 NepBOro KOHTypa BO BTOPOWA KOHTYP.

PacueTbl TXeNbiX aBapuii ¢ NnaBfeHWem TOMMBA,
NCXOHble COBLITUS AN KOTOPbIX ONPeAenstoTcsa nyTem
KOMOGUHAaLUW BbILLEOTMEYEHHbIX 0TKa30B, OCYLLeCTBS-
totca no NC «ASTEC» [1]. OnucaHue MexaHW3MOB
nepeHoca Macchl BblLLEALWNX 3a Npefesbl KOHTypa Luup-
Kynauum MNA n mexaHu3ma BblCaXaeHus aspo3soneid M
Ha NOBEPXHOCTb NpeAcTaBneHsl B [5, 6, 7]. Mo pesynb-
TaTam pacyeTOB Ha NpeABapuTe/IbHOM 3Tane (opmu-
pyeTca 61M6aMoTeKa pacnpefeneHus pagmoHyKIngoB
no nometeHnam A3C ¢ BBOP B ycnoBuax Taxenbix
aBapwii.

B pamMKax OCHOBHOrO 3Tama MeTOAUKWU BbIMOJHS-
eTca TPeXMEpPHbIA HENTPOHHO-PU3NYECKNIA pacuyeT
aKTUBHOM 30HbI C LENbI0 YTOYHEHWUS ee M30TOMHOro
cocTaBa Ha MOMEHT aBapuu. [laHHbIA pacyeT MOXeT
6bITb BbINOMHEH MO MOAENAM aKTMBHbIX 30H Ha 6ase
NC «AECHA» [4].

MapannensHo ¢ 3TM He06XO0AUMO MpoBefeHVe
pacuyeTa aBapuiitHOro 3Heprobaoka 4O MOMEHTa Havana
Jerpagauun akTUBHOM 30HbI NPy MOMOLLY MOAenei ans
3KCMNPEeCC-0LEeHKN COCTOSAHUA TEXHONOrMYeckoro 06o-
pygoBaHua [8]. PacueT no ykasaHHbIM MOZENSM M03BO-
NseT OUEeHWTbL BpeMs 0 Havana gerpajauum akTUBHON
30HbI U NapaMeTpbl aBapuitHOr0 3Hepro6aoka. Ha ocHo-
BaHMM NONYYEHHbIX PE3yNbTATOB OMpefenseTcs clueHa-
puil pa3BuTuUsa aBapuu, 1 npu nomowm MNC «Mamup»
NPOBOAMTCA pacyeT pacnpefeneHns pagvoHyKINAoB
no o6opygoBaHuto 1 nomeleHnam A3C, a Takxe onpe-
JensTcs BPEMEHa HaCTYMNIeHUs XapakTepHbIX AN15
BaHHOW TSHXKeNol aBapum COBbITUIA, TaKMX Kak: Hayano
paspyLieHms 060104€eK TB3/10B, 06pa3oBaHue pacnnasa,
paspyLLeHune Kopnyca peakTopa u T. g,

Takke B XOfe OCHOBHOFO 3Tana MpOBOAWTCA
pacyeT BbIX0fa paguOoHYKNMA0B 3a npegensl A3C. Ang
NpOBeJeHNS pacyeToB HEOOXOAMMbI [aHHble Mo pac-
npefeneHnio pagvoHyKnngos B nometieHusx A3C,
Tennormapasnnyeckre napameTpbl B yKazaHHbIX NoMe-
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LweHmnsx (Takme Kak gaBfieHUe U TemnepaTtypa), a Takxe
LETEPMUHUCTUYECKN OMpefenseMble napameTpbl Teyu
n3 'O (gnameTp, MECTO PacMoNoXeHWs, Bpems 06pa3o-
BaHMs N T. 4.). MapameTpbl Nog 3aLWUTHON 060104KOI 1
napameTpbl TeYV ONPeAENaTCa Ha NpeablAyLLem aTane
no Mofenam Ansa aKcnpecc-oueHkn. Pacuet Boixoga M
BbliNonHseTcs no MC «TPP» [9]

B xope co3gaHusa komniekca nporpamm «lMamump»
Takke Obln  paspaboTaH MoAynb [ANS  YNaKOBKM
1 06paboTKM AaHHbIX, KOTOPbI/ NO3BONAET Npeobpaso-
BaTb pe3y/bTaTbl MpejBapuTeNbHbIX pacyeToB no MC
«ASTEC» B ya06HbIV ANns fanbHElLLEero ncnob3osa-
HWA BuA. Ha puc. 2 nokasaH nopsgok (hopmypoBaHus
61bANoTEKN pesynbTaTtoB pacyetoB. OHa COCTOUT U3
Habopa (aiifoB NPAMOro 4ocTyna, 3anucbio B KOTOPbIX
ABNSETCA 3aBUCMMOCTb Macchbl onpegeneHHoro M/, no
BCEM HE3aBWCUMbIM MEPEMEHHBIM, TAKMM KaK JuameTp
Teuun 13 NepBoro KoHTypa B O, U3 NepBOro KOHTypa BO
BTOPOW 1 BpeMs C MOMEHTa cpabaTblBaHWUs aBapuiiHoOi
3alMTbl 40 MOMeHTa 06pa3oBaHNs Teuun.

MeToA WHTepnonAuWUW, NPUMEHEHHbI B AaHHOM
paboTe, COCTOUT 13 CEAYHOLLMX 3TAMOB:

® 0OMCK AManasoHa UHTEpPnonaunM MHOromep-
HOr0 MaccuBa;

®  BblYMC/EHME NpUpaLLeHns No abeumccam;

E  BblUNCNEHUE WHTEPNONIALUOHHBIX  KO3(-
(UL MEHTOB;

m  [1pouecc BbIYNCNEHNSA UCKOMOR BENNUYUHBI.

HomeHKnaTypa  HYKAMAOB,  WMCMOMb3YHOLLNXCS

B pa3paboTaHHO Mogenu, BKOYaeT B cebs 6onee 730
pagnoHyknuaoB. Mpu 3TOM B pamMKax MpPUMEHEHUs
MC «Mamup» OTCYTCTBYIOT MPUHLMNUANbHbIE pas-
nuumns B pacyeTte pacnpegenenus M, pasHoil cteneHu
NneTyyecTu.

Pesynetatom ucnonb3oBaHus  kKomnnekca [1C
«Mamup» ABNAETCA BpEMEHHas 3aBUCUMOCTb pacnpese-
NeHnst Macchl BblbpaHHbIX M/, B 3a4aHHOM NOMELLEHNN.

Bepugukauna MeTOAWKM NPOBOAWMACL MNyTeM
cpaBHeHUa pacyeToB no NMC «ASTEC» ¢ pesynbTaramu
akcnpecc-pacyeta no komnnekcy MNC «Mamup». Ha
npyMepe aBapun ¢ TeYbIO TENNOHOCUTENSA NEPBONO KOH-
Typa 3KBMBAJIEHTHbIM AnamMeTpom 350 MM B yCIOBUSX
nosiHOro 06ecToyMBaHua 3Hepro6sioka Npov3BoAMICS
CPaBHUTENbHbIA aHaNn3 XapaKTepHbIX BPeMeH A0CTU-
XeHNs MaKCUMYMOB, a TaKXe WX BeMYMH. BennunHa
Teunm ANa CpaBHEHUS BblbpaHa MCXOAA M3 TOrFO, 4TO
aBapusi C Teuybld MEPBOr0 KOHTypa 3KBUBAEHTHbLIM
avnametpom 350 MM C O4HOBPEMEHHbLIM HaNOXEHUEM
MOSIHOFO 00ecTouMBaHMS 3HEProbsioka He BXOAWUT
B MepeyeHb aBapuii, Ha OCHOBE KOTOpPOro Gbina cop-
MupoBaHa 61M6n1MoTeEKA pacnpefeneHns paguoHyKn-
[l0B No nomeuieHunsam O.
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Bnbnunoteka
pe3y/nbTaToB pacyeToB

Pe3ynbTaThl pacyeTa
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Bnbnuoteka
MHTEPNONALMM

JivameTp Teun nepeoro
KOHTypa nog 30

M3oTonsbl

dain Nel

3anunce
Ne (Niso)

3anuchb
Ne 1

daiin Ne ...

3anucb
Ne (NilO)

3anuceb
Ne 1

dann Ne (bl Mom)
3anucb
Ne (Niso)

3anuce
Ne 1

Puc. 2. Mopsfok popMUpoBaHus 6UGIMOTEKM Pe3yibTaTOB pacyeToB

B KkayecTBe pe3y/nbTaToOB BepuUUKaLUKM Ha puC.
3 -8 npeactasneHo cpaBHeHue maccbl BCs, 131, 101
B LEHTPanbHOM 4YacTu UeHTpanbHoro 3ana (L3),
a Takke Maccbl 13Cs B LEHTpanbHO, MPUCTEHHON
N BepxHei uvacTax L|3. lMpepctaBneHHble M30TOMbI
MMelT MaKCMMalbHble BEeIMYMHbI  MOTPeLLIHOCTH,
MoSlyYeHHbIe B XOLE CpaBHEHWA pe3ynbTaTtoB pacuye-

T0B C «[lMamup» ¢ NC «ASTEC». INpucTeHHada 4acTb
L|3, ToNWwmnHa KOTOPOIA cocTaBnAeT 2 M, NpeacTaBnsieT
MHTEpec AN pacyeta B cuny 6ofee BblpaXXEHHOro
npouecca KOHAeHcaLMN ra3zoaspo3oibHON cpefbl, YTO
NMO3BOMSAET OUEHUTb KOHUeHTpauuto [ Ha nosepx-
HocTu cTeH LI3. Ha puc. 9 npepacTtaBneHo cpasHeHue
CcymMmapHoii aktueHocTu M B L3.

LleHTpanbHas yacts L3

3.00E-03

2.50E-03
b 2.00E-03
or
®
Q
&

/
5.00E-04
OOCEHO0 ——— L
1] 5000 10000 15000 20000 25000 30000 35000
Bpewms, ¢

Puc. 3. Macca usotona I¥Cs B ueHTpanbHO YacTu L3
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LleHTpanbHaa yactb L3

Puc. 4. Macca n3otona 133 B LeHTpasbHOM Yyactun L3

LleHTpanbHaa yactb L3

Puc. 5. Macca n3otona 101 B LeHTpanbHOM YacTun L3
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LleHTpanbHaa yacTtb L3

Puc. 6. Macca nsotona 131Cs B LeHTpanbHoOM Yyactm L3

MpucteHHada yactb L3

Puc. 7. Macca nzotona 13Cs B npucTeHHoM vactu LI3
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BepxHasa yacTb L3
UOE+00

Puc. 8. Macca n3otona 137Cs B BepxHeii yactu L3

CyMMmapHas akTMBHOCTbL B L3

AKTUBHOCTb, BK

Puc. 9. CymmapHas akTUBHOCTb B Li3
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JloKanbHbIA MakCYMyM aKTMBHOCTM Ha npome-
XXyTKe oT 5 000 c go 6 000 c BbI3BaH paspyLleHUEM
OMOPHOWN NAMTbI, NoMajaHWeM pacnnaBa aKTUBHOW
30Hbl B HWKHIOIO Kamepy peaktopa, obpa3oBaHueMm
60/1bLLIOF0 KOMMYeCTBa Mapa U ero B3aMmofeincTBmem
C 3/1eMeHTaMW aKTUBHOI 30Hbl.

Habntogaemoe  CUCTEMATMYECKOE  OTK/IOHEHWE
3HayeHns Maccbl pagumoHyknugos no MC «Mamup»
00BACHAETCA HEef0CTaTOMHOM TYCTOTOM Liara CeTKu
He3aBUCUMbIX MEPEMEHHbIX, KOTOPbIA Obl NPUMEHEH
ansa sepudukauny NC «Mammp».

MorpeLwwHoCTN onpefeneHns XxapakTepHbIX BpEMEH
LOCTVKEHNA MakCMMyMOB KOHLieHTpauwmii MM, a Takke
UX BEIMYUH NpeAcTasieHbl B Tabiuue.

MonyyeHHble pe3ynbTaTbl CONOCTaBNEHWUSA pac-
YeTOB pacnpefeneHns paguoHyKIWAoB Mo NoMeLle-
HuAM no MC «Mamup» ¢ NPAMbIM MOAENPOBAHMEM MO
MC «ASTEC» roBopat 0 BO3MOXHOCTW NPUMeEHeHUA

L4 (94)-201?

[aHHOW MeTOAMKM B KauyecTBe METOAMKM 3KChpecc-
OLIEHKU pacnpejeneHns paguoHyKIMgoB no nomelte-
HUAM O ¢ NpreMnemMoii TOYHOCTLIHO.

3aK/ioyeHne

Mogenu akcnpecc-OLeHKW, CO3fjaHHble Ha 6ase
MC «Mamup», N03BONAIOT faTb NPOrHO3 pacnpegene-
HUA PajMoOHYKIMAO0B Mo nomewleHnsm ASC, a Takxke
BbIXOAA PafMOHYKNWLOB B OKpPYXawlyl cpegy
Mpu W3BECTHbLIX XapakTepucTtukax HennoTtHoctn MO
C YY4eTOM aKTyanbHOW HOMeHKnaTy pbl N[ Ha MOMEHT
HavaTa aBapuw.

Pa3paboTaHHas MeTOAMKa 3KCMPecc-OLeHKN pac-
npeAeneHnsa MpoAyKTOB [efleHUs Mo  MOMELLeHUAM
O B cnyyae TSHXKENON aBapuy NMPOAEMOHCTPMpOBana
cBot0 pabotocnocobHOCTb U npuMeHseTcas B VAL
PocTexHaasopa np1 NpoTUBOaBapUiiHbIX TPEHWPOBKaX.

MorpeLIHOCTI, NoyYeHHbIe B pe3y/bTaTte BepudmKaLmm

BennunHa 3HauyeHue
MakcnmarnbHas MorpeLLHoCTb ONpeAeneHmns NOKaIbHbIX 3KCTPEMYMOB KOHLIEHTpaumii M, 45%
MakcrmaibHas NorpeLlHOCTL OnpesesieHns BPEMEHW HACTYM/IEHNS NIOKa/IbHbIX 9KCTPeMyMOB 7%
CpeaHss NOrpeLHoCcTb pacyeTa KoHUeHTpauwmii M4 no metogumke MC «Mamup» 40%
Cpe[Hss NOrpeLLHOCTb pacyeTa CyMMapHOi akTuBHOCTU B LI3 13%
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