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Jlnst noBeIteHus 3QHEKTUBHOCTH PabOThI IKCIIEP-
TOB TPYIIIbI OLEHKHA U MPOrHO3UPOBAHHUS TEXHOJIOTH-
YECKOT0 COCTOSIHUSI 000pyioBaHust 3Heproodiokos ADC
(MALY)
PocrexHan3opa B pexume 4pe3BbIYAWHON CUTyallHH,
B cootBeTcTBHH ¢ Ilonmokernnem o0 MAILL Pocrexnan-
30pa, HEOOXOANMO HCTIOIb30BaHUE CPENICTB, TIO3BOJIS-
IOIAX OIEHUTHL Tekymiee coctossane ADC B ciydae
TSOKENION aBapuu, JaTh MPOTHO3 €€ JajbHeHIlero pas-
BHUTHS, PAaCCUNTATh pacmlpeielieHHe paJHOHYKIHIO0B
no nometieHuaM ADC, a Takke JaThb IPOrHO3 BbIXOJA
PaAMOHYKIUAOB B OKPYXKAIONIYIO Cpedy TpU H3BECT-
HBIX XapaKTEPUCTUKAX HEIJIOTHOCTA TePMETHYHOTO
oowema (I'O).

C 1eIbl0 CBOEBPEMEHHOMN OICHKU U MPOTHO3HPO-
BaHUSl TEXHOJIOTMYECKOTO COCTOSHUS OOOPYIOBaHHUS
ADC B ycnoBHsX peXHMa 4pe3BbIYaiHON cUTyaluu
HEOOXOAMMO OOECIEYUTh BBICOKYIO CKOPOCTH pac-

HNHpopManoHHO-aHAIUTHYECKOTO  IIEHTpa

4yeTa U MNPUCMIIEMYIO TOYHOCTD. BBI/II[y TOTO, YTO

WCTOJIb30BAHUE  TIOJIHOMACINTA0HBIX  MPOTPaMM-
Heix cpenctB (IIC) He mpencraBiseTcss BO3MOKHBIM
M3-32 XapaKTepHBIX BpPEMEH pacuera, ObUl BBIOpaH
MTOJIX0J], OCHOBBIBAIOIIMICS Ha HMCIIOIB30BaHUH TIPE-
BapHUTEIHHO MONYYEHHBIX PE3yIFTATOB PAcueTOB aBa-
pUHHBIX pekuMoB. C 3TOH TENBIO CIEIHAINCTAMU
OBY «HTL] SAPb» 6v1mo pazpadorano IIC «Ilamupy,
KOTOpO€ TIPUCTABIIIET COOOW CPENCTBO TOATOTOBKH,
00pabOTKH ¥ MHOTOMEpPHOW HHTEPIIONSAINN PE3YIIb-
TaTOB PAacYeTOB TSDKEJIBIX aBapHii, MPEIBAPUTEIHLHO
nonyueHHbIx npu nomoiu [1C «ASTECy [1] nnsa ADC
C peakTOopHbIMH YycTaHoBKamu Tuna BBOP. Meron

uHTepnonsinuy, npuMmeneHHblid B 1IC «llamupy, Obln

&

pa3pabotaH, Bepu(UIIMPOBAH U UCTIOIB3YETCS yKE Ha
npotsbkeHur 30-TH JIeT Al MHTEPHOJSIIUU OnOIHO-
TEK HEHUTPOHHO-(PU3MUECKUX cedeHuil B pamkax [IC
«PAJIYTA-DY» [2].

Hcnonp3oBanre AAHHOTO MOAXOAA MPEAIOIaraeT
dhopMupoBaHUe OMOIUOTEKH paCIpeneiICHUs MPOIyK-
toB aenenus (I1/]) mo momemennsm ['O Ha ocHOBaHMH
PE3yJIbTaTOB PacueToB IIEPEUHsI ABAPUITHBIX CLIEHAPHEB
M TIOCTIeTyTolllee UCTIONb30BaHUE TTONYIeHHOW OMOIm-
oreku B [IC «Ilamup» miig omepaTMBHOTO pacuera
pacripeniesieHusl paauoOHyKIMIOB 1o nomemeHusm 'O
B Cilydae aBapuu (MJIM IPH MPOBEICHUU HNPOTHBOABA-
PHIHON TPEHUPOBKH).

[IpennoxeHHbIi MOAXON 00MaTAET PSIIOM IPEUMY-
IIECTB, MOCKOJIbKY HE HAaKJaJblBaeT 3HAYUTEIbHBIX
OrpaHUYEHUH Ha BBIYMCIUTEIbHBIE MOIIHOCTH M Ha
JIeTaJIN3alMI0 PACYETHOM CXEMBI, T03BOJISASI OTIEPATUBHO
MOJIy4yaTh OLIEHKY pachpeneseHus pagloHyKIHI0B 110
MOMEIICHHUSAM, TaK KaK OHMONMOTEeKa pacrpelesIeHHs
PaIMOHYKIUIOB 10 TOMELICHUSIM B YCIIOBHSIX TsIKE-
JBIX aBapuil GopMHUpyeTCs MPEABAPUTEIHHO.

MeronuKy, pa3paboTaHHYI0 Ha OCHOBE JaHHOTO
MOJX0[a, MOKHO YCIIOBHO pa3feNuTh Ha JBa JTara:
TIPEIBAPUTEIBHBIA 3Tall (MPOBEACHUE HEOOXOIUMBIX
TIPEIBAPUTEIHHBIX PACUCTOB W CO3JaHHE OWOIMOTEK
pacipefiesieHus] PaJuOHYKJINAOB 110 MOMEILCHHIM)
U OCHOBHOH »3Tan (MCHOJBb30BaHHME IOJIYUYEHHBIX
OMOMMOTEeK BO BpeMs INPOTHBOABAPUHHOW TPEHU-
POBKH WJIH B ciiydae BO3MOKHOH aBapuu Ha ADC). Ha
puc. 1 mokazaHa NPUHUMIHAIBHAS CXEMa METOIUKH
sKcrpecc-pacuera pacnpenenenus I1J] mo nomeme-
Husm ['O.

/ IIpeosapumenvhbiii sman )

Asaputineiii sman

Pacuer HeliTpoHHO- Pacseratona
T
[IC «CAII®UP» (busnaeckux 9 P TIC «<ASTEC»
S e aBapHUIHBIX PEXKIMOB
k 2 k7
Dopmuposanue
bt dopmupoBaHne
OGubmIoTEKN
M30TOIHOTO COCTaBa
s Pe3yIbTaToB PacyeToB Ji
\ AKTHBHOII 30HBI /
/: V- ¥ =
P
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e Hurepnomsamms Pesynbrarer pacueros
AeORSomana OubmuoTexn TIO MOJEIAM
e Pe3yIbTaToB PacyeToB SKCTIPECC-OLEHKH
Pacnpenenenne
Pacyer cocrosans 56 npoi asian
TIC «IECHA» AKTHBHOM 30HBI HA DORY
IO OMEIIEHHAM
MOMEHT aBapuu
TepPMETHYHOTO 00BeMa

I:I - UCXOOHBIC JaHHBIC

I:] - 9Tallbl pacucTta

D - pe3ynbrar

Puc. 1. HpI/IHHI/IHI/IaJ'ILHaSI CXEMa MCTOAUKHU SKCIIPECC-pacycTa

pacnpenenenus I1/] no nomemenusm 'O
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C mensio OuOIMOoTEKH

HOTO COCTaBa AKTUBHOW 30HBI TPOBOJATCS PACUETHI

CO3JIaHMS H30TOII-
HYKJIUJIHOTO COCTaBa AKTHMBHOW 30HBI TPU TIOMOIIU
I[IC «CAII®UP-95» [3] mapamienpbHO € TOATOTOB-
KOl OMONMMOTEK HEUTPOHHO-(PU3NUECKUX CEUCHHN IS
MOJIEJICH aKTHBHBIX 30H PEAKTOPHBIX yCTaHOBOK BBOP
[4].

Jlst co3manmst OMOIMOTEKN pacTIpEICIICHUS PAIHo-
HYKJIUZ0B 10 TioMerieHussM ['O ObUIM TIPOBEIEHBI
pacyeThl TSDKENBIX aBapuil C BBIXOJOM aKTHBHOCTH
B omemeHus ['O, KoTopbie mpearoaaraoT 3 OCHOBHBIX
THUTIA OTKA30B!

*  00ecTOYMBAHUE FHEPrOOIOKa;

* TEYU U3 MEePBOro KOHTypa B nomerienus ['O;

* TEYU U3 MIEPBOrO KOHTYpa BO BTOPOU KOHTYP.

PacueTs! TsKENBIX aBapwii C IJIaBJICHHEM TOILINBA,
HCXOHBIC COOBITHS JJIs1 KOTOPBIX OTPENEISIOTCS IyTeM
KOMOMHAIIUH BBIIIIEOTMEUEHHBIX OTKA30B, OCYIIIECTBIIS-
ores 1o [IC «ASTEC» [1]. Onucanue MexaHW3MOB
TIePeHOCa MACCHI BRIIIEANINX 32 TIPEICITBI KOHTYpa IUp-
kyssiuu 11 1 Mexanu3ma BeicaxaeHus apozosneit 111
Ha MMOBEPXHOCTH MIPEICTABICHEI B [5, 6, 7]. 1o pe3ymnb-
TaTaM PacyeTOB Ha MPEABAPUTEIILHOM JTare (Gpopmu-
pyercs OMONMOTEKa PpaCHpeneICHus PaauOHYKINIOB
o momereHnsIM ADC ¢ BBOP B yclmoBHsIX TsOKEIbIX
aBapui.

B pamMkax OCHOBHOTO 3Tara METOAWKH BBITOJHS-
eTCsl TpPeXMEpPHBI HEUTPOHHO-(PH3MUECKUH pacder
AKTHUBHON 30HBI C IIETbI0 YTOUYHEHHS €€ H30TOITHOIO
cocTaBa HA MOMEHT aBapuu. JlaHHBIH pacueT MOXKeT
OBITh BBITIOJIHEH 110 MOJIEJISIM aKTHBHBIX 30H Ha 0a3e
I1IC « IECHA» [4].

[MapamrensHO ¢ 3TUM HEOOXOIMMO TPOBEICHHE
pacuera aBapuiHOTO 3HEProdIOKa 10 MOMEHTA Hadajia
Jerpagaly akTUBHOM 30HBI PU MOMOIIY MOJIECH A1
JKCIPECC-OIICHKH COCTOSHHSI TEXHOJIOTHYECKOro 000-
pynoBanus [8]. PacueT nmo yka3aHHBIM MOJIEINSIM TI03BO-
JISIET OIICHUTH BpeMsl 0 Hadasia erpajgai akKTHBHOM
30HBI 1 ITapaMeTpbl aBapuitHOTO 3Heproodioka. Ha ocHo-
BaHUU TOJIYICHHBIX PE3yJBTAaTOB OINPENSIISICTCS CIICHA-
puit pasButusa aBapuu, u npu nomouw I1C «Ilamup»
TIPOBOAUTCS PAacydeT pacHpeicieHUsT PaTuOHYKIHIOB
10 0060pyI0oBaHUIO U TToMeteHusM ADC, a Takke orpe-
JENSAIOTCS BpeMeHa HACTYIUICHHSI XapaKTepHBIX IS
JAHHOW TSDKEJION aBapuu COOBITHH, TaKWX KakK: Hadajo
paspy1ieHus: 000JI0YeK TBIJIOB, 00pa30BaHHE PacIliaBa,
paspylieHre Kopiyca peakTopa u T. JI.

Taxke B XOf€ OCHOBHOTO OJTala IPOBOJUTCS
pacuer BbIXoJa paauoHyKINI0B 3a npenensl ADC. s
MIPOBE/ICHUSI PAcYeTOB HEOOXOMUMBI JaHHBIE 1O pac-
MPENCICHUIO PATUOHYKINA0B B momerieHusx ADC,
TEIUIOTUIPABINYCCKUE MTAPAMETPhl B YKa3aHHBIX ITOME-
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HIEHUsX (Takue Kak JaBJjeHre U TeMIeparypa), a Takxke
JIETEPMUHUCTHYECKN OMpe/essieMble mapaMeTphl TeUH
u3 'O (quameTp, MeCTO pacroiokeHus1, BpeMsi 00pa3o-
BaHUSA U T. 11.). [lapameTpsI 1of 3aIMUTHON 000I0UKOH 1
rapaMeTpbl TEIH OTPEIEISIOTCS Ha MIPEBIAYIIEM JTare
10 MOJIEJISIM JIsl 3KcTpecc-oleHku. Pacuer Boixoaa T1J]
BemonHsAeTcs 1o 11C «TPPy» [9].

B xone co3nganust komriekca nporpamm «Ilamupy»
Takke OBIT pa3paboTaH MOIYTh JUIS  YIIAKOBKH
1 00pabOTKH JaHHBIX, KOTOPKIHA MO3BOJISET MPeodpa3o-
BaTh PE3yJIbTaThl MPEABAPUTEIbHBIX pacueToB 1o [1C
«ASTEC» B ynoOHBIN 1715 TadbHEHIIETO MCIIONB30Ba-
Hust BuA. Ha puc. 2 nokasan nopsaok GOpMHUPOBaHUS
OuOMMoTeKn pe3ysbTaTtoB pacueToB. OHA COCTOUT M3
HaOopa (aiyIoB NPSIMOro AOCTYIA, 3alIUCHI0 B KOTOPBIX
SBJISIETCS 3aBUCHMOCTB Macchl omnpeseneHHoro 11J] mo
BCEM HE3aBUCHMBIM IEPEMEHHBIM, TAKUM KaK JHaMETp
Te4u U3 rnepBoro koHtypa B 'O, U3 mepBoro KOHTypa BO
BTOPOI1 1 BpeMs C MOMEHTa cpabaThIBaHUs aBapUHHON
3alIMTHI 0 MOMEHTa 00pa30BaHUsI TCUH.

Meron MHTEPHONALUMU, NPUMEHEHHBIM B JaHHOM
paboTe, COCTOUT U3 CIIEAYIOMINX STAIOB!

* TIOWCK JAWamna3oHa WHTEPIONISALHMH MHOTOMEp-
HOTO MacCHBa;

= BBIYMCIICHHE IIPUPALICHUS 110 adcLuccaM;

* BBIYUCICHHE  HMHTEPHOSIIMOHHBIX  KO3(-
(UIIHEHTOB;

= IIpouecc BEIYUCICHHS UCKOMOM BEINYHHBIL.

Howmenknarypa HCTIOJIb3YIOILMXCS
B pa3paboTaHHOI MoenH, BKItodaeT B ceds 6omee 730
pamuonykiuaoB. [Ipu sToM B pamMkKax NpUMEHEHHS
IIC «Ilamup» OTCYTCTBYIOT NpPUHIMNHAIBHBIE pa3-
mnuus B pacuete pacrpenenenus [1/1 pasHoii creneHu
JIETYy4eCTH.

Pesynsrarom wucnone3oBanus kommekca [IC
«ITamup» siBIIsIETCS BpeMEHHAas 3aBUCUMOCTh pacIpee-

HYKJIUOB,

neHust Macchl BeIOpaHHbIX [1]] B 3a1aHHOM MTOMeEIIeHHH.

Bepudukanuss METOIUKM MPOBOIWIACE ITyTEM
cpaBHenus pacyetoB 1o [1C «<ASTEC» ¢ pesynsraramu
skcnpecc-pacyera no komiuiekcy [IC «Ilammp». Ha
MIPUMEPE aBapPHH C TEYBIO TETNIOHOCHUTEISI TIEPBOTO KOH-
Typa 9KBHBaJEHTHBIM auameTpoM 350 MM B yCIOBHSX
MTOJTHOTO OOECTOYMBAHMS DHEPTOOJIOKA TPOU3BOMMIICS
CPaBHUTEJIbHBII aHAJIM3 XapaKTEPHBIX BPEMEH J1OCTH-
JKEHUS] MAaKCUMYMOB, a TaKXXe MX BeJIMYMH. Bennunna
TEUd IJIsl CpPaBHEHUS BbIOpaHa HCXOIS W3 TOTO, YTO
aBapusi C TEYbIO IEPBOTO KOHTYpa HKBUBAJICHTHBIM
nuameTpoM 350 MM C OZHOBPEMEHHBIM HAJIOKEHHEM
MOJIHOTO 00CCTOYMBAHMS HHEProdJIoKa HE BXOIUT
B IIepeyYeHb aBapuii, HA OCHOBE KOTOporo Obuta cop-
MHUpOBaHa OMOMMOTEKa paclpeleNieHus paJuoHyKIIHU-
J10B 110 nometeHusm ['O.
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Pesynerarsr pacuera

Bubmmoreka
PE3YIBETaTOB PacueToB

Bubnuorexka
I/IHTepHOJIHHI/II/I

[nameTp Teun nepsoro
KoHTypa nof 30

M3oTonbl
—_—

KOHTYpa BO BTOPOIA

Bpems

=
|

ﬂ,VIaMETp Te4u U3 nepeoro

2258

—_—

dann Ne1

3anucb
Ne (Niso)

darin Ne .

3anucb

3anucb

Ne 1 Ne (Niso)

®dann Ne ( Nnom)

Banucb 3anucb

Ne 1 Ne (N;g,)

Puc. 2. TTopsinox popmupoBanus GHOIHOTEKH PE3yJIbTaTOB PACUCTOB

B kauyectBe pe3ynbTaroB BepUHUKALUU Ha PHC.
3 — 8 mpexcraBneHo cpaBHeHne maccwl *°Cs, B, 12T
B IICHTPadbHOW dYacTu ImeHTpanbHOro 3ama (113),
a tarke macchl ''Cs B IEHTPaJbHOMW, MPHUCTCHHOI
n BepxHeill dactsax L3. IlpencraBneHHbIE H30TOIBI
HUMCIOT MAaKCHUMAJIbHBIC BCINYHNHbBI

MONTydeHHBIE B XOJIe CPaBHEHHS pPE3YJIbTaTOB pacde-

MTOTPEITHOCTH,

toB [IC «Ilamup» ¢ IIC «ASTEC». Ilpucrennas yactsb
113, TonmuHa KOTOPO# COCTaBIACT 2 M, IPEACTABIISCT
WHTEpeC I pacuera B CHIIy 0oJjiee BBIPAKCHHOTO
mporiecca KOHJCHCAITUU Ta30a3P030JIbHOM CPEbl, ITO
MO3BOJIAET OLEHUTHh KoHLeHTpauuto 1] Ha moBepx-
Hoctu cred 1[3. Ha puc. 9 mpencrasieno cpaBHeHne
cymmapHoit aktusHOoCTH [1]] B 113.
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JIokaJIbHBIE MAKCUMyM AKTUBHOCTH Ha IIPOMeE-
kyTke oT 5 000 ¢ mo 6 000 c BBI3BaH pa3pylieHuEM
ONOPHOW TUIMTHI, MOMNAaJaHUEM paciljlaBa aKTUBHOMN
30HBI B HIDKHIOIO Kamepy peakTopa, oOpa3oBaHHEM
OOJBIIOTO KOJNIMYECTBA Tapa W €ro B3aUMOICHCTBHEM
C DJIEMEHTaMU aKTUBHOM 30HBI.

Habmonaemoe
3HaueHUsT Macchl pamnoHykauaoB mo [IC «Ilamupy»
OOBSICHAETCS HEJOCTATOYHON TyCTOTOW Imara CeTKH
HE3aBHCHUMBIX MEPEMEHHBIX, KOTOPBIH OBUT MPUMEHEH
s Bepudurarmu [1C «ITamupy.

[HorpemHocTu onpeneaeHust XapakTepHbIX BpEMEH
JOCTH>KEHUS. MAKCUMYMOB KoHIeHTpauuid [1/1, a Taxke
WX BEJIUYMH TPEACTABICHBI B TAONIHIIE.

[lomyueHHble pe3ynabTaThl CONOCTABIEHHS pac-
YETOB PACIpPEENICHUs PAJUOHYKINIOB IO IOMeLle-
Husam 1o [1C «Ilamupy ¢ mpsMbIM MOJIETUPOBAHUEM TIO
[IC «ASTEC» roBOpsT 0 BO3MOKHOCTH NPUMEHEHHS

CUCTCMATHYCCKOC  OTKJIIOHCHHEC

-®

JTAHHOMW METOIMKHM B KadeCTBE METOIMKH 3KCIIpecc-
OLIEHKU pacIIpe/iesIeHNs paJiuOHYKINA0B 110 IoMelle-
HusMm ['O ¢ mpueMieMoit TOUHOCTHIO.

3akjoueHue

Mopnenu 3KCIpecc-OLEHKH, CO3AaHHbIe Ha 0ase
I1C «ITamupy, MO3BOISAIOT AAaTh MPOTHO3 pacrpeseiie-
HUSl paJUOHYKIUIOB 1o noMeuieHusM ADC, a Takxke
BBIXOJIa PAAMOHYKIHIOB B OKPYXKAaIOIIYI0 Cpenxy
IpU U3BECTHBIX XapaKTepUCTHKax HemiorHoctd 'O
C y4ETOM aKTyaJdbHOU HOMeHKJaTypsl [1]] Ha MOMEHT
Hayasa aBapuu.

PazpaboranHass MeTOAMKa SKCHPECC-OLIEHKU pac-
MpEJeNICHUs] MPOAYKTOB JIENEHHs IO IOMEIIEHUsIM
'O B ciyuae TspKenol aBapuu MPOAEMOHCTPUpPOBAJA
CBOIO paboTOoCrocoOHOCTh U mpuMeHsiercss B WAL
PocTexHnanzopa npu npoTrBOaBapuitHBIX TPEHUPOBKAX.

l'[orpeumocnl, MOJYyYE€HHBIC B pe3yjibTare Bepn(])mcalmn

Beaunuuna 3HaveHue
MakcumanbHast IOrPEIHOCTh ONPEAETIEHUS JIOKAIbHbIX 3KCTPEMYMOB KOHLEHTpauui I1/] 45 %
MakcumasnbHas MOTPCIIHOCTb ONPEACTICHUA BPEMCHN HACTYIJICHU S JIOKAJIbHBIX 3KCTPEMYMOB 7 %
Cpennsis norpemHocts pacuerta koHueHTpauuii I[1J1 no metonuke I1C «ITamup» 40 %
CpenHss MOTPEeIrHOCTh pacueTa CyMMapHOH akTHBHOCTH B 13 13 %
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