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MOAEJINPOBAHMNE YAEPXKAHUA PACIINTABA B KOPIIVCE
BBICTPOI'O PEAKTOPA B YCJIOBUAX TAXKEJIO ABAPUU

M. B. Kamees, . A. Kysnenos
(THLL P@®-®3U, r. O6HUHCK)

Paszpaborana mMareMaTHyeckad MOJENb HPOUECCOB YAEPIKAHUA paciiiaBa B Kopuyce Obl-
CTPOrO PeakTOpa NpH Pa3pyUIEHHH TEILIOBBIALIAIINX cOOPOK.

Paspaborannas pacyerHas Momens peanusosana B puge nporpammel BPYT. C ee mc-
MOIb30BAHHEM IIPOBEEHO PACYETHOE HCCIEN0BAHNE YAEPKAHUA PACILIABIEHHOTO TOIUINBA B
KopIryce boicTporo peakropa npu paspyuenun 6 u 36 rennoprigensionux cOOpok, a Takxe
NpH MOJHOM IUIaBJEHUH aKTHUBHOI 30HEL. Ha ocHOBaHMH NpOBENEHHOrO pacYeTHOTO aHANU-
3a MOXKHO YTBepXKJaTb, 94TO obecnequpaercss yJaeplkaHue pa3pyuIeHHON AKTHBHOM 30HBI B
KOpIyce peakTopa 6e3 ero npomnaBieHus.

Beenenune

B cay4ae TarkenbIx 3alpOEKTHLIX aBapHil B OBICTPBIX PEAKTOPAX C HATPAEBBIM OXJIAXK/I€HHEM BO3ZHHKAET
BO3MOKHOCTH pacIiaBiieHns akTUBHOM 30HbI (A3). Ecin A3 peakTopa moAHOCTHIO MJIH YACTHYHO pac-
nJIaBJieHa, JadbHeiflas 3BOMONHA aBaPHITHOro Iponecca MOXKeT 3aKOHYHThCA J1nD0O COXpaHeHneM KOpIryca
pPeaxKTopa UM ero CTpaxOBOYHOIO KOXKYyXa, JIUOO0 NpoNJaBjeHneM CTeHOK. Bo3MOXKHOCTBE OTBOZA OCTATOY-
HOI'O JHEPrOBBIJEJIEHHS B OCKONKAX PA3PYUIEHHBIX TBIJOB U yJIepyKaHWs PACIUIABA B KOPIYCE PEAKTOpPA
Accienyerca B HacTosameil pabore.

Pacnnapnerne TBC npusogur k 06pa3oBaHuio TENIOBBIAEISIONIErO CJIOS, PACIIOIOKEHHOIO Ha HUXKHEM
TOPLEBOM 3KpaHe. B pe3ynbraTe TerioBoro B3auMoeiicTBUA PACIUIABIEHHOIO TOIUIMBA C HATPHEM 9YaCTh
TOIJIUBA ¥ CTAJIM B BUJE YACTHI] PACCEMBAETCA B 0O'beME CMECUTENHHOM KaMephl PEaKTOpPa, a 3aTEM 0CeIaeT
Ha HIKHeM TopuesoM skpane u TBC 6okosoii 3oub Bocupoussoacrea (BH-600) win cbopkax crampHOI
samuTsl (BH-600 ¢ rubpumnoit A3). CoorBeTcTBeHHO B paMKax pa3paboTaHHOIl MATEeMATHYECKON MOIENH
MPOIECCOB YIEPXKAHNH PACIUIABJIEHHOTO TOIJIMBA B KOpIyce OBICTPOTO peakTopa NPH THAXKeJOH aBapuu
peleHa 3afada OCaXKJEeHHs YACTHIl TOILIHBA M CTAJIH.

MogenupoBasne TenyiOBLIAEISIONErO CI0S paccMaTpuBajiock B paje pabor. P. Jlunuwackum 6Gruia pas-
paboTrana cTauuoOHapHas OJHOMEpHas Mojesb 1], nmpeanasnaderHasd 1l ODPOTHO3MPOBAHUSA HAdasa OCY-
LIeHHs B 30He KUIEHHS TEeIJOHOCHTEA ¥ OTPAaHNYEHHAS PACCMOTPEHHEM CTPYKTYPhI TEIUIOBbIAEISIONIEr0
ciog. B paborax I'HI] P@-®5U u OKBM onuceiBaroTcss MOAEM, B TOH MJIM MHOH CTEHNEHM YJIy4dIIaio-
ne Mojensb JIMNUHCKOro, HO OHH TAKJKe HE PEIAal0T OCHOBHOM NMpOOJIeMBl yJep:KaHAA PACIIIABIEHHOTO
ronynBa. lIpeacTraBieHHas HUXKE MOJEb OTBEYAET Ha BONPOC OTHOCUTEIBHO BOSMOMKHOCTH Y/IEpPIKaHUSI
pacmIaB/IeHHOrO TOILUIMBA U pa3paboTaHa BIEpBLIE.

B nmannoii craThe mpHBeneHO OmMCAaHHE PE3YJbLTATOB pacdeTa yjeprKaHus PaclaBJIeHHOIO TOIUIMBA B
peakrope BH-600 ¢ rubpuanoii A3 ¢ subpoynnorsenasiv MOX-TommmBom s Coy4YaeB YaCTHYHOTO U
nonHoro paspyinenus A3. Ilpu wacrmunoM pacmiasneHnmE TOmIHMBa no nporpamme BPYT srimonnensb
pacyeTsl JBYyX CUeHapueB. B mepBom ciydvae mpexnmonaraercs, uro pacmiasuiaock 6 TBC, okpyxaroumx
HeHTpaJbHbIH KoMmmneHcupyowumii crepxkens (KC), Bo Bropom ciaygae — 36 TBC, 1. e. 4 paga TBC B
nenrpe A3 Bokpyr nexrpanssoro KC. Pacuer npouecca yaepkauus pacijiaBjeHHOrO TOIUIHBA B KOPIyCe
peaxTopa BBIIOJIHEH Tak:zKe [Jid Dojiee KOHCEPBATHBHOIO YHEPreTHYECKOrO CLEHAPUS PA3BUTHSA 3AIPOEKT-
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HOI aBapHM, B KOTOPOM IPEeAIIONIATAETCH [OJIHOe [UIaBjienne A3 B pe3ysbTaTe BOSHUKHOBEHUS BTOPHYHOMN
KPUTHYHOCTH Ha MIHOBEHHBIX HeHTpPOHAX.

Crnucok obo3HayeHni

A% A" — kommomenTsI Tensopa 06BEMHOrO conporusnenus, m? 1 /c";

€ — OTHOCHTEJIbHAS KOHIIEHTPAIHs;

cp — u3obapHaa remroeMrocts, JIxk /(kr - K);

G — pacxogn, kr/c;

g — YCKOopeHue cBobomnoro nanenus, m/c?;

h — Tommmua cios, M;

L — rennora dazosoro nepexona, Jx /Kr;

| — pnusa Tpy6KH, M;

p — nasnenue, [la;

() — ucrounuky (CTOKH) IPH U3MEHEHHHU ATPEraTHOTO COCTOSHUS KOMIIOHEHTOB M CTOKM TEILIa B 30HE C
rennoobmenaukamu, Br/m?;

Qv — mnoTHOCTH OOBEMHOrO Temnosbiaenenus, Br/ M>;

R — panuyc, M;

T, 2 — NONepeYHas W HPOJAOJbHAST KOOPAWHATEI COOTBETCTBEHHO, M;

S — niomanp "kompna" TennoobMeHHNKA, M2;

T — remneparypa, K;

Ts, Ty, — COOTBETCTBEHHO TEMIEPATYpPa CONUAYyca H JuKkBHIyCca, K;

AT, — nogorpes TEMIOHOCUTENA Ha AJHHe adeiikn, K;

v, |v|, vz, ¥, — CKOPOCTB TEIUIOHOCHTENSA, MOLYJIb CKOPOCTH, €€ MPOJOJbHAA U TIONepeTHAS KOMIOHEHTEI
COOTBETCTBEHHO, M/C;

W — CKOPOCThb JBUKEHHs 9acTHI, ¥ (DHIbTPAlUOHHAS CKOPOCTh TEIIOHOCHTENS, M/C;

0, 0p — JOJISl OCEBIIMX YACTHUI[ M YACTUIl, HE MONABIIUX B CJIOH, COOTBETCTBEHHO;

€ — NOPHCTOCTD;

7 — MPOJIOJIbHAA KOOPAHHATA TOYeK (PPOHTA IJIABJIEHUSA M KOODAHHATA TOYeK (DpOHTA IiaBjeHus "Kpy-
OHHKH'", M;

§ — nonepeynad KOOPAHMHATA TOYEK (DPOHTA MiiaBieHus (M) u KO3 GMUIHEHT THIPABIUYECKOTO COMPO-
TUBJIEHNS;

A — koaddunuent rennonposoguoctu, Br/(m - K);

[ — Koadpdunuent gurammaeckoi Baskocrn, Ila - c;

p — ILIOTHOCTB, KI/M>;

T — BpewMs, C.

Munexcor:

¢ — aA4elika;

ef — sdbdexruBHbIii;

f — xupgkocts;

™M — IJIABJIEHHE,;

ML — CMECh;

st — cTab;

t — Tpybka;

0 — HavanbLHBI.

Maremaruyeckasi MOJ€eJb MPOLECCOB yAEPKAaHUs pacijiaBa
B KOpITyce OBICTPOro peakTopa B yCJOBHUAX THAXKEJIOU aBapum

PaccmarpuBaemas pacyeTnas o0bacTs ABISETCA CIOXKHON 1 BKJIOYaer B ceba 15 mogobaacteit (puc. 1).
Mopenupyiorcs: e TeNIOBBIIENSIOU CI0ii; e C/I0if HATPHUS HAJ TEIJIOBLIAENTIONIUM CIOEM; ® HHWK-
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Mouennpopanue yanep>kannus pacliaBa B KOPILyce ObICTPOro peaKTopa B YCIOBHAX TSAXKEJOH aBapuu

LM 6.34
92,30 l
‘ ]
! '
3 : -
| ':
—> :
:
i
H
2 6 .
800 p--cmememcaees
1 4
5
14
13
2.16
12
A
11 ik s it R R S SR gt
1,06 g 8
v oA
0 9
15
0.7

Puc. 1. Cxema pacuernoil obnactu: 1 — Tennopplgensironiyil cioit; 2 — HATpUl HaJ TENIOBBIIEIAIONNM CIOEM;
3 — ueHTpaJibHAA OBOPOTHASA KOJOHHA; 4 — 30HA, COAepKAllas Hepa3pyuusiinecs cOOPKY CTAJbHOI 3aUAThL; 5 —
HeHTpOHHASA MOANOPKA; 6 — paguanbHas 3allUTa; 7 — 30HA C TENJI00OMEHHHKAMH H HACOCAMH IepBOro KOHTYpa; 8§ —
HMHTAINSA HATIOPHBIX TPYOONPOBOJOB; 9 — HUIKHAA [JIHTA HAIOPHOH KaMepsl; 10 — HanmopHas kamepa; 11 — BepxHAs
IIJTUTa HAOPHOH KaMepsl; 12 — cIioil KOJLTeKTOpoB-MoayJieil; 13 — ra3oBas nojocTh; 14 — HIXKHUE TOPUEBOH 3KpaH;
15 — BHyTpHUKOpNYCHas HefITPOHHASA 3allHTa

HUIl TOpLEBOH dKpaH; e 'ra3oBasi MOJOCTBH"; ® KOJJIEKTOPBI-MOJYJIH;, e HAMOpHAs KaMepa; ® paJualb-
Hasg 3allUTa; ® NPOMEXXYTO4YHBIH TenJIooOMeHHHK, OKPYKEeHHBIH HaTpHeM; e CJIOH, cojeprKallyil KOpIyc
peaKTopa W CTPaxOBOYHBII KOPIIYC; ® ONOPHBIN OsAC; ® nmposoasiuii cioit wepaspyummsmuxcs TBC 6o-
KOBO# 30HBI BOCIPOM3BOACTBA MM COOPOK CTAJIBLHON 3allATHI; ® BHYTPUKOPIyCHAS HEHTDOHHAA 3allUTAa;
e [pyrue BHYTPHPEAKTOPHbBIE KOHCTPYKIIHY.

[Tomumo ykazannbix mogobmnacTeil, Ha cxeme puc. 1 moka3ansl (PEKCHPOBAHHBIE PAJHAIbHBIE KOODIHUHA-
Thl OT/e/IbHBIX 30H B HEKOTOPbIE aKCHAJIbHBIE KOOPIAWHATHL.

MaremaTuyeckoe MoJenupoBaHue NomobiacTeil Kak MOPUCTBIX TN OCYIIECTBIAETCH ¢ HCHOIb30BAHH-
€M 3aKOHOB COXPAHEHHUS MacChl, UMIY/IbCAa M DHEPIHH, 3AMNUCAHHBIX B BUJE YpPaBHEHUH Hepa3pBIBHOCTH,
JIBUKeHHUS ¥ SHEPTHH B ABYMEDHON NUIHHIPUIECKOH CHCTEME KOOPJHHAT, KOTOPbIE PEILIAIOTCH C COOTBET-
CTBYIOUIMMH KPAEBLIMH YCJIOBUAMHU.

Ucxopmast cucreMa ypaBHEHHH COXPAaHEHHS MacChl, HMIIYJIbCA M YHEPIHA OpecTaBieHa Huxe [1]:

— ypaBHEHHEe HePa3PbIBHOCTH:

dpe 10 a
S By — pve = 0. 1
or ® r@rptrﬂ+ 8z = 2 (1)

— YPaBHEHHUA ABHXKEHUA TENJIOHOCHTEJA B IIOPUCTOM TeJe:
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%4_” %‘l‘ E)ﬁ g a A{) 1 |1-ﬂ_+1a 8'“; 31;., ”
P\ or rar V%5, P75z P 1Y 2T Lor [HefT

or 32
d ov: 2 .. _\].
08 [“ef (2‘5; e ﬂ =

(2)
dvy dvy dv.\ _ Op B i d ov, 0 dv, Ov,
p(aT+bvra—+b~v~5;) Cor —Arelel Ur+§2pe‘r—é‘?+3 Hef \ ar +Bz s
1 dv, v 29 5 s
+;2ﬂ.ef ( or i ?) et gg,uef div .
— YPaBHEHME SHEPrU#l AJIA TeNJIOHOCHTEJNst B IIOPHCTOM TeJe:
or or or 10 or 0 or
Epcp ('5}* + Urgn +%E) s (r/\ef,rE") + 9z (’\ef, ~) +Qv + Q. (3)

,ZLJ'IH TBEPABIX TEJI 3alHUChIBACTCA YypaBHEHUE HECT&HHOHapHOﬁ TEIJIONPOBOAHOCTH:

or 190 oT 0 or
oGy = ror (“"5) * 5 (*az) ' @

Kpaepbie ycinoBus s cucrems! ypasuenuit (1)—(4) npusegens: B [2].

VYkarkeMm, 4TO peumraercs 3aaada C'recbaﬂa IpU IJIABJIEHUU KOHCTPYKIMI: HHXKHEro TOPLEBOr'0 3KpaHa,
CTaJIi ra30BOi MOJIOCTH, KOJJIEKTOPOB-MOAYJIEH, BepXHeil MIuThl HANOpPHOHW Kameps! u Ap. Ha dponte
IUTABJIEHHS 3a/JaeTCA TeMIepaTypa IJIABJIEHUA CTAJIN U 3alHCBIBAETCA YCJIOBUE JJIA ONPEeJeIeHu s IOI0XKe-
Hus (DPOHTA IUIABJIEHUS B JIIOOOH MOMEHT BpEMEHH:

Th=T= Tm,st;
8¢ T, . Oh

EsEP2Lm,s:g = /\1—_81' = J\Q-—ar )
3?} 8T2 6T1

stPr Lo st— = Ao—— — A{—.

Setf2 imat 5, =225, — Mg,

OTmeTuM Tak’ke, 4YTO N B yPAaBHEHHAX ABHIKEHHUs sBigercs Ppynkuueil yncia Peitnonsaca: n = 0 npwu sa-
MuHapHOM Tedennu u n =~ 0,25 npu typbynentHoMm Tedennn. KoadduiuenT aHU30TPONNE HHEPIHOHHBIX
cun b~ 2 — e, € — NOPUCTOCTH IIy4Ka.

MopgeaupoBaHKe TEeIJIOBbIAEIAIIEr0 CJI0sA

[Ipesx e 1em MOZEIMPOBATE TEILTIOBBIAENSAIONIMIT IO, HEOOXOHUMO ero chOPMHPOBATH.

[lycTs B HEKOTOPBIHl MOMEHT BPEMeHH, KOTODHI MpHHMMaeM 3a Hynesol, B ooweme V = wR? (H — hg)
pacrpenejienbl C MOCTOSHHOM KOHHBHTP&HHEﬁ C 9aCTHIBI TOMJIUBA U CTAJH PaJuyCOM Tp, CYMMapHad Macca
KOTOpBIX paBHa M, a 3¢deKTHBHASA IIOTHOCTH p. Torga, OMEeBHHO, [/ KOHIEHTPAIMA ¢ TIOJYIHM

o AL =0 —0g)
"~ wR2(H — ho) p

OnpenesnM CKOpOCTh JABUXKEHUA (OCefanus npu p > ps ¥ mogbema npu p < py) dactun. Ha ocropanuu
BTOpPOro 3akoHa HeoTOHA Ay dacTHIbI

rae Y F; — cymma cuur, AeficTBYIOIUMX HA YACTHILY.
i
B paccmarpuBaeMoMm ciiydae ydTeM CHIIBI:
— Apxumena: Fy = gpsAV;

bR



Mogennposanue ynepxkanus pacniaBa B KOpiyce 6BICTPOTO PEAKTOPA B YCIOBHSIX THXKENOH aBAPHH

— Tskectu: Fyg = gpAV;

— conporusnenns: Fy, = C mri2e-c(1—c).

Otmerum, 4To ko3 dumuent conporusinenus C, ONpefeNsieTcs B COOTBETCTBUH C [3] cremyiommm 06-

paszom:
24

Re

2,2 1
] e 22 — =2
48( \/ﬁé)Re nmpu Re > 2,

npu Re < 2;
Cy=

rne Re = 2rg |w| /v — uucno Peitnonbaca.

4
YuuTeiBasg 3HAKH CHJ H cooTHOUIeHne Am = —?TT‘%,O, noay+daeM ypaBHEHHE [JIAd OIpedesIeHHA CKOpOo-

: 3
CTH W: :
w 9

E’; +aw”® = b, (5)
rue
g el =] = gy
a= gcﬂ A b=g ( p .
[ocrynupyem, uTo HavanbHOE ycnoBue A ypasaerus (5)
w(0) =0 (6)

ABJIAETCA HECYLIeCTBEHHBIM ﬂpH6ﬂH}‘KEHHeM AJIA OOEHKH T(.
Ypasrenue (5) ¢ pasfendOMUMUCT IEPEMEHHBIMA U ycaosueM (6) uMeer pemenne

\/Eth (\/{E’r) mpu p < ps (ab>0);
wir) = ¢ (7)

Eth (V=abr) mpu p>ps (ab<0).

B moboit MOMEHT BpeMeHH CKOPOCTH BCEX HaCTHI[ OLHHAKOBBI. ITosTomy Bpems obpa3oBaHus Cjiosi Ty
HalileM U3 yCJIOBUA NPOXOXKAEHHSA YaCTHUAMHU, HAXOOAIIUMHCH Ha BeicOTe H, paccrosuus H — h, T. e.

70

H—hz/w(r)dt

0

Has paccMaTpuBaeMoro ciydas ps < p, MO3TOMY HCHONb3yeM BTOpyio dbopmyny u3 (7):

= = H/Tﬂth (\/——abr) dr = élnch (\/-—Tbm) .
0

Orcona

1 1 ST
— a(H-h)) _ __ - (H=h) 4 \/.2a(H-h) _
70 \/:-_G,TEAICh (e ) o In (e“ + v/ e2a( 1) ]

[Ipu a (H — h) > 1 (uT0 BBIMOMHAETCA) MOMYYHM

TO:In?-Fa(H—h)_ (8)
—ab

Ecnn mopucrocTs Harpua B €i10€ OCEBLINX YACTHUI] PABHA €, TO TOIIIMHA CIOs h, PABHA

b= E e o

e
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[Topcranoeka (9) B (8) naer

c
In2 H—h 1-—
n2+a g)( 1ﬁ€)

0 —ab

Jlasee ocTaHOBHMCS Ha psAjie ACHEKTOB MOAEIUPOBAHHA 30H TEIUIOBBIIEIHIONET0 CIIOH.

Cdopmuposapluniica ciioif nponuTal HarpueM. B mpornecce BblAeNeHHA OCTATOYHOTO TeIjia B TOIIHEBE
ciaoil Oymer pa3orpeBaTbCsi, a TeMIOepaTypa MPONUTHIBAIOIIETO €ro HATpUs NOBBIIATBCA. B cioe mo-
JKET BO3HUKHYTH €CTeCTBeHHas KOHBEKIMs, KOTOpas MHTeHCH(HIUPYeT Iponecc Temnonepenadn. Ecaun
TEILIOBbIZIE/IEHUE TPEBBIIIAET BO3MOKHOCTH TEIJIOOTBO/A, JOCTHIAETCA TeMIepaTypa KHIEHHT HATPHA U
BO3HHUKAET 30HA KMOALLErO HaTpuA. [0 Mepe BHIKHIAHHWA HATPUA [OABJIAETCH OCYIUEHHAd 30HA. Tak Kak
TEIJIONPOBOJHOCTE MOPUCTOTO CIOH Maja, €ro TeMIepaTypa MOXKeT AOCTHIATL TeMIepaTypbl IIaBIeHHs
CTaJIM ¥ 3aTeM TOIIMBA, COOTBETCTBEHHO 00pa3yerca 30Ha muasienus. C TedyeHueM BPEMEHH CTajb B CJI0€
MOKET 3aKHIMeTh, YTO IPHBOAUT K BOZHHKHOBEHHIO 30HbI KHIEHHS CTAJIM.

Jlyis ydera ecTeCTBEHHOH KOHBEKIMYM TEIIOHOCHTEJA B cjioe BBOmUTCA 3hdexTusubiit kosddunuent
TEIMJIONPOBOJHOCTH. B ciyvae BO3HHKHOBEHHSI €CTECTBEHHOH KOHBEKIIMM JKHIKOTO TEMJIOHOCHTENs, T. €.
npu yucite Hyccesbra 6onbie 1, koaddunuenT TennonpoBogHOCTH CJI0si yMHOXKaeTcd Ha 1ucio Hyccenba,
KOTOPOE 3aBHCHT OT 4mcia Pajes g NOPHCTON Cpelbl C SHEPrOBLIJeJIeHAeM.

Jlus omMcaHMs NMPOoHEecca TemJonepeaadyu Npd KUIEHHH TElJIOHOCHTENS HCIoIb3yercs KodgduimuesT
9bdeKTUBHOH TENIONPOBOAHOCTH A, f, OTPasKaIOUIMil JaHHBIH nponecc.

Tennonepespaya B ocyleHHON 30HE OCYIIECTBIAETCH BCJIEACTBHE TEILIONPOBOAHOCTH CJIOSI, B KOTOPOM
JKUAKUI TENJIOHOCHTENIb 3aMEHEeH apoM, a TakK:yKe TEeIIOBOro M3Jy4YeHHd. TelonpoBOJHOCTD CJIOA Kak
MHOTOKOMIIOHEHTHOM CHCTeMbI €O ChePUIECKHMH TBEPIbIMH YACTHIIAME, HAXOAAUMMHACH B 2KHIKOCTH UK
nape, paccunTsisaerca no dopmyne Kamnda u Kaperena [4]. Tax Kak TenionpoBOJHOCTH mapa Mala,
TO UCTHUHHAA TEIJIONPOBOLAHOCTE CJIOs, ONpeesieHHad N0 yKa3auHoit ¢dopmyle, Takke Mana. B pacuerax
ucrnonb3yerca 3pPeKTHBHAS TEILIONPOBOJHOCTE ¢ H0OABKOI, BHI3BAHHON H3JIydeHHEeM.

B 3onax nuiasienus Tomiusa (CTajH) U KUMNEHUS CTAIH PACCYUTHIBaeTCs 3h¢eKTuBHAS TEIIONPOBO-
HOCTB Acj-

ITomumo mousiTua 3¢ dHEKTUBHONR TEITONPOBOAHOCTH, MCIONB3yeTcH NoHATHE IPDEKTHBHOH TemnaoeM-
KOCTH JJIf BCEX COCTOsIHMIl, mpucymux cucreme. JddeKTusHas TENIOEMKOCTh BbIpaskaercd 1o ¢GopMmyJe
H. X. Hukurenxo [5]:

£ mpu T ¢ [Ts,TL);
L+ Cp (TL — Ts}
R v R

Cef =

2
- 3 npu T € [Ts, Ty

[InaBienue YacTHI[ CTAJIM, & 3aT€M TOIJIMBA yYUTHIBAETCHA [yTeM BBEIEHUS CTOKOB TeIlJla B TENJIOBBI-
pendawomem ciioe. Byaem cieposars pabore [6]. Tekymuit pasmep (n3menenue Bo Bpemenu) "Kpynuaku'
onpejensercs B pesyiabrare pemennd 3axadu Credana mns mapa meromom Jleiibensona. Jlna 3arsep-

nesanud mapa oua pemena C. C. Kosuepom. [lpm nmnapmenun, Hanpumep, CTajlIu BpeMsl pacllaBlIeHHA
(KpymHMHKM) HAXOOUTCA KAk

__ Lpa(n—r0)* (20 + 7o)
6'\m£.7: (tm.t'a: s tm,si) To

Orcrona MoxHO HaiiTu 1) (7), Bocnoas3osaBumch Metogom Bercreiina [7]. Texywas obbemuaa qons craiu

paBHA
3
: ( n )
Ec = €p _ )
ro
rae g9 = £, (0) .

3amas gg u d = 2r(, MOXKHO MOJYHYUTE HCTOTHHKH KOHIIEHTPALNHK KUJKOIl CTald B CMeCH NPHU IJIaBIeHHH
TBEP/IbIX BKJIIOYEHUIT CTAJIN:
BANHAm'iJ: (tm‘i:c o tm,st) Ee
2Ln? 1-—¢.

Qe,st =
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Mojenupopanue yaep:KaHus pacijaaBa B KOPIyce BBICTPOro peaKTopa B YCJIOBHIX TsXKeJl0H aBapHH

H COOTBETCTBEHHO HalfTH CTOKHM Temia qv,s¢ = —LgtGc s¢- AHAIOIHYHO ONPERENdIOTCA CTOKH TeIa MpH
MJIABJIEHUH TBEPJBIX YaCTHUI[ TOMIMBA.

Yyer MponeccoB KUIIEHNA U KOHOEHCAITUH

Ily3bipy cTajiu KOHAEHCUPYIOTCH HEIOCPeACTBEHHO ¥ IOBEPXHOCTH pa3fena menaosndeastowutl caotl —
nampuii. Temwno, KoTopoe BbICBODOK1a€TCA NPH KOHAEHCALMA My3bIpell CTAJIN, PACXOAYETC s Ha HCIapeHne
HATpUA.

Vuer KuneHusa HATPUA U CTAIH B TEIUIOBBIIEASIONIEM CI0e, HATPUSA BHE CJIOS BBITIOJHEH B COOTBETCTBUU
¢ paboroit aBropos [2]. OTMerum Tak’Ke, YTO, PACCIUTAB KOJMYECTBO TEINIOTHI, KOTOPOE 3aTPavMBaeTCA
HA KHIIEHHEe JKUIKOCTH Ha JaHHOM IIare IO BPEMEHH, MOKHO JIErKO HAiTH MacCy MCHapMBIUeiics Ha miare
10 BPEMEHH KUIKOCTH.

O6paszoBaBiinecs My3bIpM HATPHSA BCIJILIBAIOT BBEPX M YACTHYHO KOHJEHCHPYIOTCA B Hosiee XOI0ZHOM
HaTpuu. MOXKHO OllEHUTH BpeMs 10 KOHAEHCALMH My3bIPAd HATPHUS U 3aTEM DACCTOSIHIE OT TEIIOBbIIE-
IOIIETO CJIOA [0 MeCTa KOHAEHCAIMH IMy3bipa [2].

Jna ydera Temsa Mpu KOHAEHCALHUH NaPOB HATPHS ONPEAENAeTCH KOJHYECTBO TEIIOTHI, KOTOPOe pac-
XOAyeTcsa Ha KHIIeHHe CTAJIM B TeIJIOBBIIENAOIIEM CJIOe Ha JAHHOM IIare 10 BpeMEeHH, H PaCCYMThIBAIOTCH
MCTOYHHMKH TEIUIa IPH KOHAECHCAIMU NAPOB HATPHS C y9€TOM yTEYKH NAapOB HATPHUS HAPYKY.

Onpeznenenue 3aMbIKaOIUX KO3 PUIUEHTOB

HOJIy‘lHM CTOKH TeIUIa B 30HE C TeNJIOOOMEHHHUKAMH.
Pacnpe,n,e.neﬂﬂe TEeMIIEPATYPbl TEIVIOHOCHTEA 110 IJIHHEe pr6KH TennoobMeHHuKa B OOHOMEPHOM IIpH-
OIMXKEeHHH OIMCBIBAETCH YpaBHEHHEM

oT . oT\ 9 (0T 1
PCp (a—T+'wE) = E ()‘E) +B(T _T)‘ {10)

B (10) ucnoms3oBans! cregymomme obo3Hadenus: 11 — TeMmepaTypa TEIIOHOCHTENS MepBOrO KOHTYPA,
ompezenseMas B pe3yjbTaTe COBMECTHOTO PEIleHHsl YpaBHeHuil nopucmozo meaa u ypasuenus (10); w —
¢dunpTpanoHHas CKOPOCTh HATpus B mopuctoii cpexe; B = 2k/R; k — xoaddunuenT Temaonepesadu,
npudem 1/k = 1/ay + 0;/As¢ + 1/a2; R — paguyc TpyOKH, ¢ KPAeBBIMH YCIOBHAMHE

T 0y 210 eomm 0525k

T(0,7) =Ty, ecmm 7 >0.

Eciu G2(7) — pacxoz TensioHOCHTe s 110 BTOPOMY KOHTYDY, TO CKOPOCTh w B ypaBHenuu (10) Boipaka-
ercs Kak
B 6G-o

w=—.
pS
Croku Temja HaXOAATCA A/ KaxKJOW sueiiku. Pacxoj TemIoHOCHTeNls MO0 BTOPOMY KOHTYpPY 4epes
a4eiky (2, k) Gc = Scpew. YaursiBad, uro S. = 27rAr, V. = 2nrArAz, Haxogum

pewep AT,

QV,e =
Az,

Ounupuyeckue GyHKnud u Kodbbuuuents &;, & 1 Ve s, 3aMbIKAIOUHe CHCTEMY yPAaBHEHUIl IUAPOANHA-
MHKH INOPUCTOro Tejna, ObLIH Oy YeHbl U3 MHOTOYHCJIEHHBIX H pa.3HOO6p3.3HBIX OMBITHBIX JAHHBIX PDa3HBIX
aBTOpOB [8].

Hns onpenenenus Ay ; U Aesr HCNONB3YIOTCA BIPAYKEHHA

Aef,-_—’Z)\;‘S;‘ Zr:z-:l 3 )\ef,rzl/z;.
i — A

i
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Hna pemenus 3aJauu HCHONB3YeTCH HeABHBIA MeTo peurenus ypasHenuiit HaBbe—Crokca B ecTecTBes-
HpIX mepemenubix (MeTox B. K. Aprembesa — H. Y. Byusiesa), pazpaboraunsiit 8 THLL PO-®3IU [9].

IIpepnoxennas pacyeTHas Mozenb peanusosaxa B suie nporpammsl BPYT [10]. [Iporpamma nosso-
JigeT onpeaennTh BO3MOMKHOCTh BBIXOJA PACIUIaBa HA JAHUIIE KOPIYCA M €ro B3aUMOJEHCTBUA C KOPILYCOM
peakTopa.

Pacyer ynep>kanus pacnjaB/JI€HHOTO TOIJIMBA B PEakKTOpe

[To mporpamme BPYT B pabore [2| Boimonsens! pacdeTs! JByX CHEHAPUEB aBapuu: C PACIUIABIEHHEM
6 u 36 TBC. Ilpu pacnnasnenun 6 TBC paguyc cioa R = 13,76 - 1072 m, Beicora cios h = 0,83 M; mpu
pacrasiennn 36 TBC R = 31,63 - 1072m, h = 0,88Mm. Hauwansmoe cocrosnue clost XapakTepH3yeTcs
Temneparypoit, npuaaroit pasroit 3300 K. Bpema ¢ MmomenTa nauana asapuun pasuo 60 c. Pacxox marpus
BTOPOrO KOHTYpa 4Yepe3 TemiooOMeHHWK wampui—nampuili B nepsoM wiydae cocrasiasier 100%, a Bo
sropoMm — 30 % or HomMuuassHOrO pacxoga G = 1000kr/c.

Tax kak 6onsuiag gacte TBC A3 He paspymmiack, TO B KadecTse nogobIacTH pacCMATPUBAETCS 30HA
TBC, nponunaemas mia narpua. CooTBETCTBEHHO HECKOJIBKO BHIOU3MEHACTCA MATEMATHYECKAA MOJIED,
omucaHHad Bbime. Ha rpanuuax pasHOpOAHBIX 30H HEODXOAMMO MOCTABUTL YCIOBAS COnpsxKeuus. Tem-
JIOBBIIeNAOmMKR caoit Moxer maasurs TBC, rpanuvauniue ¢ Hum. BokoBoe miasiienne mMoenupyercs Tak
’Ke, KaK IJIaBjleHHe KOHCTPYKIWi, HaXOAAUNXCS MOM TEILUIOBBIAENSIOUINM CJI0eM, T. €. MyTeM pelIeHHd
sazaun Credana. Ycnosusa Credana peanusytorca Ha rpanune caoti—TBC.

Baknoe mecTo 3aHMMaer KumeHMe CTaju B TemoBblaensmoneM cioe. Obpasyouimecs Npu KUNEHHH
Ny3BIPBKH CTAlIM KOHJEHCUPYIOTCH BOIM3U MOBEDXHOCTH pazfena caot—hampuli, 1 BEICBODOXK fatolleecs
TemJo MAeT Ha ucnapenne Harpua. PakTUYECKH HMeeT MeCTO HelnpepbhIBHBIN "M0KAb" MeIKuX ropaaux
Karens crann. Ilomamas B ciioff, OHM 3aXBATBIBAIOTCA OYPAAIIMM [TOTOKOM U NMEPEMEIMIUBAIOTCA. Takum
obpa3oM, TBepras KOpKa CBepxy ciiod He obpasyerca. Kunenuwe B cioe npezncrapisger coboit miuTens-
Hblil poriecc. OH MOMKET NPeKPaTUThCs MOCJIE CYLUIECTBeHHOrO CHUMKEHUs! SHEPTrOBBIIeIeHN s, KOTHa CIOM
HayHeT OCThIBATE. KAk ClHefcTBHe, NPEKPATUTCH W KUMEHHe HATPUs HAT TEIJIOBBIAETAIONIAM CIOEM.

Hns cinyydas pacnnasienus 6 TBC ciemyer ormeruTs, 94TO B peakTope pa3BUBAeTCH JOCTATOYHO HH-
TeHCHUBHAA eCTeCTBeHHad KOHBeKius HaTpuda. [log geficTBueM CTOKOB Temsa, BO3HHKAIOIMX B 30HE C
TemI000MEeHHUKAMHE U HACOCAMM ¥ MMEIOIHX DOoJbiline 3HAYeHHs TPH HOMUHAJIBLHOM PACXOe HATPHS BTO-
POro KOHTYpa, IPOUCXOAUT CPABHUTEILHO OBICTPOe OXJIAXKAeHHe HATPHSA U KOHCTPYKIHiI BHYTPH KOPILyca
peaktopa. Habnropaworces kunenue crajy B TEMJIOBBIAENAIONIEM CJIO€ W KUIIEHHE HATPUA HAJ cjioeMm. B
BepxHel obmacTu nmepenupa "a3piku' Dosiee ropAYero HATpUA HPOHUKAIOT B 10H001aCTE ¢ Ternnoobmen-
HuKamu. B To Jke BpeMs MpOMCXOOUT oxyiakieHwe cOOPOK H TEIMIOBBIAENSIONIEr0 CJI0S HOCTYIIAIUM
U3 HANOPHOH KaMepbl HATPHEM CO CPaABHUTENbHO HU3KOH Temmneparypoil. Takum obpasom, obpasyercs
3aMKHYTBI KOHTYD €CTECTBeHHOU HUPKyAAnun, oOecneduBaonuil oxXJIaxK(eHne BHYTPUKOPIYCHBIX KOH-
CTPYKIMIT ¥ CIIOCODCTBYOUHUN TETIOOTBOLY OT CJIOA.

HecMoTps Ha HHTEHCHBHOE OXJIaJKIeHHEe, HMEeT MeCTO IIaBJieHne HUXKHero Topuesoro skpaxa. Omraxo
C TeYeHNeM BPEMEeHH CKOPOCTh NMPOIIABJIeHHd IKpaHa YMeHbIIAeTCd U IUIaBjeHue npekpamtaercs. Makcu-
MaJibHaA TIyOHHA MpOIJIABJIEHUS HUYKHEro TOpUeBoro s3kpana coctasiger 0,2 m. [Tnasarcs takxe TBC
A3. Ilponnasnenne cOOpoOK B pafguaabHOM HampaBjaenuu 3a 2,5 gaca cocrasusier ~ 0,05 M.

Ha puc. 2 npuBegena 3aBUCHMOCTE TeMIIEpaTypPhbl BEPXHEH IINTHI HAIOPHOII Xameps! oT Bpemenu. Ilo-
BEPXHOCTH ILIMTHI HE HArPEBAETCH, TAK KAK HA IyTH €e HADEBAHHUS €CTh MOUIHBINH 3aC/HO0H — IJIaBJIeHHe
HIJKHero Topuesoro sxpana. Ilanra oxmaxkgaercd CHU3Y XOIMOTHBIM HATPHEM.

B cryqae pacrnasienns 36 TBC mabmogaercs miasieHne HUKHETO TOPIEBOrO 9KpaHa, 3aTeM ILIaBJe-
HHe npekpaujaercs. B cBa3u ¢ ymeHbleHneM pacxoja HaTpusa sroporo koutypa (30 % or HOMuHHAIBHOrO)
OXJIAXKIEHHUE TEMIOBBIAENAIOUIEr0 CJIOA yXyAiuaercd. B pe3yaprare MaKCHMaJbHAA rybHHA MPOIJIABIE-
HUS HUZKHEro TOpHeBoro sxpana pospacraer g0 0,3 m. [Iponnasnenue cbopok B paguasibHOM HADABJIEHUH
3a 2,5 gaca gocturaer ~ 0,07 M.

Ha puc. 3 mokazana 3aBHCUMOCTE PACXO/IA HATPHS YepPE3 PeakTOp OT BPEMEHH.

B uenom no pesyasratam pacueros no aporpamme BPYT Mok HO ciies1aTh BBIBO 0 TOM, 9TO pa3pyLIeHH
HAIIOPHOTO KOJJIEKTOPA, BRIXOJA KOPUYMA HA JIHHIIE KOPIYCA U ero B3auMOeHCTBHA C KOPIIYCOM PeaKkTopa
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Mogennposanne yaepKauus paciiaBa B KOPIyce GbICTPOro peakTopa B yCIOBHAX TAXKENOH aBAPHH
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Puc. 2. Uizmenenue TeMIepaTyphl Ha OBEPXHOCTH BEPX-

HeH MJIHTHI HAIIOPHOM KaMepsl B TOYKe ¢ KoopauHatamu  Puc. 3. M3Menenuwe pacxoma HaTpus depe3 peakTop BO
r = 0,0688 M, z = 1,445 M BpeMeHH B ciny4dae pacmiasinenua 36 TBC

He npoucxoauT. ClemoBaTeNbHO, MOXKHO YTBEDPKIATH, YTO B 0DOUX BapHaHTax npu paspywennu 6 u 36
TBC, pacmiaBieHnoe TONIUBO yAEPKUBAETCA B PEakTOpe.

Pacder mpomecca ynep:kaHus pacI/IaBJIEHHOIO TOIJMBA B KOPIYCe pEaKTOpa BBINOJHEH TakK»Ke IpH
nosHoM ntapienun A3. Pacyer HadnHAETCH € TOrO COCTOSHMA, B KOTOPOM Ha HUZKHEM TOPLEBOM JKpaHe
PacmoyioyKeHa TPeTh MacChl TOIIMBA U cTaiau A3 u Bepxuuil Topueroit sxkpan. TonmuuHa CJI0d COCTaBIAET
0,38 M, ero HagampHas Temmeparypa 1473 K.

B nocnenyromem nponecce Tpers Maccel Tommmea u ctanu A3 oceaeT B BHIE YaCTHI B COOPKAX CTallb-
HO#l 3allMThl, OCTAIbHAsS MACcCa OCa’KJaeTcd BHU3, HAPALMBAs CJIOi HA HUJKHEM TODIEBOM KpaHe. 3a-
Jada OCaX[EHHUs HacTHl pelleHa B paMKaxX MaTeMaTH4ecKOil MO, Ha OCHOBE KOTOpOii pa3dpaborana
nporpamma BPYT. Bpemsa ocaxmenns gacTun cOCTaBHIO ~ 1 MUH.

[locne ocaxpenns gacTuy 06pasyeTcss MONHBIH TEIVIOBBIIENAIOMHUIH CTOH, B BepXHeil YaCTH KOTOPOTO
npucyrcrsyer marpuit. ObbemHas nonsa HaTpusa B mepecueTe Ha Bech cioit coctasaaer 0,129, [lommas
BpicOTa C10f — 0,648 M, 06bem — 2,29m°. B pampmeiimiem cj1oif pasorpeBaercsi, HATPHI BHYTPH CJIOS
BBIKMIIAET, IPOUCXOJUT IJIABJIEHHe CTAAM M 3aTeM TOIUIMBa B cjoe. TONIMHA IJIOTHOrO Cj1od 6€3 HaTpHd
pasua 0,568 M, nonu crann u Tommmea — 0,326 u 0,674 cOOTBETCTBEHHO.

OTmerum, 4TO pacxos HaTpUs BO BTOPOM KOHType B nepeble 30 MMH IpOIECCa ONpemelseTcsd ecTe-
CTBEHHOH UHPKYJIALMEH TENIOHOCHTEIA BO BTOPOM KOHTYPe H B JaHHOM pexkuMme 3aaaH pasHbiM 10 % oT
HOMUHAJILHOTO 3Hadenud. Jlasee pacxon ysenuuusaerca 10 30 % oT HOMHHAIBHOTO.

B cooTercrBuu ¢ pesymbraTaMi pacdeToOB HPOMCXOJHT NONHOE ILJIABJIEHHE HU?KHETO TOPIEBOTO IKpa-
Ha. Bpema pacnnasnenus sxkpaxa pasro 14500¢. Ilons remnepaTypbl fjis MomeHToB Bpemenu 3 600,
7200, 10800 u 54100 c mpusenens: Ha puc. 4. Ha puc. 5 oraensHo npencTaBieHo moje TeMmepaTyphl B
TEIJIOBBIeNAIoNeM coe B MoMenT spemenn 7 = 900 c.

W3 puc. 4 BuAHO, 4TO ¢ TeYEHUEM BPEMEHHM NPOMCXOIUT NPOJABUIKEHNE T0400H020 PPOHTA B HAIPABJIe-
HUY TeIoBblAensAomero ciod. B Bepxseit obnacTtn nepenusa HabIOAaeTCs BCTPEYHOE TeYeHHe HATPUS
C mepejaver TeIa BO BTOPOI KOHTYD B BEPXHEH YaCcTH TeMIo0OMEHHUKOB. KapTuna TedeHus HOCTATOY-
HO CIOXKHA: HMEET MEeCTO CJI0KHOe BHXpeoOpa3HOe TedeHHe HATPHs, NPUYeM BUXDH HepeMenaroTcs Io
IpOCTPAHCTBY pacueTHoll obsacTu.

B panbmeiimem paccHuTHIBAETCS B3aUMOLEHCTBUE PACIIIABA C KOMIEKTOPAMU-MOLYIAMI C YIETOM CTa-
Ji ra30Bo#t momoctH. B cooTrBeTcTBMEM C pe3ysbraTaMu pacyeTOB MPOUCXOAMT MeEIJIEHHOe IJIABIEeHHe
KOJIJIEKTOPOB-MOJYJIE, KOTOpOe MPakKTHYeCKH Ipekpamaercd K Momenry spemenu ~ 137000c. Coor-
BETCTBYIOUIAS MakCHMaJjbHAA TIyOHHA [MPOIJIABIEHUA KOJLIEKTOPOB-Mony el cocTasmma 0,48 m.

C Teuennem BpeMmeHH OXJaxKIeHHE, 0DyCIOBIEHHOE JeHCTBUEM CTOKOB TEILIa B TEIIOOOMEHHHKAX, Ha-
YHHAET NPOSIBIATHCA BCe B Donmpinedt crenenu. IIpegcrapisier HHTEpEC XapakTep U3MEHEHNA TeMIEPATY Pbl
BEPXHEeN IJIMThI HAIOPHO# Kamepbl. COOTBETCTBYIOIIAA 3aBUCKMOCTh NPHBEAEHA HA puc. 6.

Baxunoe snauenue nmeer Borpoc 06 3¢hheKTHBHOCTH TEMI00TBEOAA OT PA3PYILIEHHOIO TOMJINBA IPH ABa-
puu. Ha puc. 7 npencrapieHo CONOCTABIEHHE YHEPrOBBIAELIECHAS C MOIUHOCTBIO TEIMJIOOTBOA BO BTOPOIi
KOHTYp. Bupuo, 4ro npu Gompuinx BpeMeHax MOIHOCTH TEIIOOTBOAA HAYMHAET IMPEBHIIATEH OCTATOYHOE
IHeproBblJeNIeHne, YTO IPUBOJUT K MPEKPAIIEHHIO IUIABIEH)S BHYTPHPEAKTOPHBIX KOHCTPYKIIUIL.
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Ha ocnoBanuu npoBeieHHOr0 pac4eTHOrO aHAIN3a MOXKHO YTBEPKAATH, YTO NPH 33JaHHLIX ITApaMeTpax
He MPOHCXOAUT pa3pylleHus BepxHell IIuThl HanopHOil kamepel. PpoOHT muaBieHHs CTaOMIM3UPYeTCs, U
TEIJIOBBIACNAIOMNI CJI0fi HAYHHAET OCThIBATL. Takum obpa3oM, obecreunpaeTcs yaep:KaHue pa3pylleH-
Hoit A3 B Kopmyce peakTopa 6e3 ero mponsiaBieHHs.

T

]
)

T
T

-
L]
.
L
=

Puc. 4. Tlone remneparypsi: ¢ — 7 =3600¢c; 6 — 7 =7200c¢; 6 — 7 = 10800¢c; 2 — 7 = 54100¢
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FV’J‘O,HE‘JIHPOB&HHC YAaepKaHHA paciljiaBa B KOpIyce 6bICTpOI‘O peaKkTopa B YCIOBHAX THAMKET0H ABAPHH
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Puc. 6. Temmneparypa Bepxueil nmopepxHocTd MAUTHL B Puc. 7. M3Menenue sHeProBbIIEIEHHA U OTBOIAUMOH BO
3aBHCHMOCTH OT BpemenH (r = 0,068 m, z = 1,45 m) BTOPO# KOHTYD MOIIHOCTH BO BpeMeHH: 1 — 3HeprosbI-
IeneHne; 2 — MOIIHOCTE TEIJIO0TBOIA

3akirouyenue

B pesynbrare BhImOMHEHHOH paboThI:

1. ITpennoxkena MaTeMaTH9eCKas MOZE/b IPOUECCOB yepXKaHus PacIiaBa B KOpIyce ObICTPOro peakTo-
pa Ipu TAXKeJo# aBapuu. YpaBHEHHS COXPAHEHHT MACChHl, HMIIYJIbCA U SHEPTUHU PEIIEeHbl B MHOTOCBHA3HOM
obnacrtu, cocrosuieil u3 15 mopobaacreii.

2. Pewena 3agava dbopMupOBaHUs TENJIOBIAEISIOUErO CJ0s HA HHXKHEM TOPLEBOM 9KpaHe. Bolnonneno
MOJIETHPOBAHHUE 30H TEIJIOBBIAEIAIONIEro CI0d. B YaCTHOCTH, INJaBJeHHEe YaCTHUIL CTAaJIH, a 3aTeM TOILTHBa
Y4YTeHO nyTeM BBe/leHHs CTOKOB TEIlJla B TEIJIOBBIOEIHAIOUIEM CJIOE.

3: OcymecTBies y4YeT mpoleccoB KUIEHHS HATPHA W CTAJM B TEIJIOBBIJENSIONEM CJIO€, HATPUS BHE
CIO0A ¥ KOHAEeHCAUNYW [1apOB HATPHA.

4. Ho.nyqeﬁo COOTHOLIEHHE [JIdA Ollpelie/ieHuA CTOKOB TeIlJla B 30HEe C TEeNnJI000MEeHHUKAMH.

5. Pazpaboramnas pacyeTHaa MOAeNb peann3osana B Buje nporpammel BPYT. Ilporpamma mossons-

€T OonpeleJIiTh BO3MOXKHOCTL BBIXOMA paciljlaBa Ha OHHILE KOpIyca U ero B3aUMOJIeHCTBUA C KOpnycom
peakTopa M MOXKeT OBITh HCIONMB30BAHA JJid pac4deTra n1060r0 CueHapud aBapHH.
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6. Ilo mporpamme BPYT BoimonHensl pacdersl AByX clieHapues aBapuu: ¢ pacnsasienuem 6 u 36 TBC.
B nemom mo pesysnpraram pacderop no nporpamme BPYT MoxHO cmenaTh BEIBOL O TOM, 9TO paspyLuIeHAs
HANOPHOI'O KOJIJIEKTOPA, BBIX0/IA PACILIABA HA JHUIIE KOPIIYCA H €ro B3auMOIeCTBUA ¢ KOPIYCOM PEaKTOPa
He mpoucxoguT. ClenoBaTelbHO, MOXKHO yTBEPKAATh, 9TO B 0DONX BapuaHTax, npu paspyuesuu 6 u 36
TBC, pacminapieHHOe TOMIKUBO YAEDKUBAETCH B PEAKTOPE.

7. BrimomHen pacuer mpouecca yJeprKaHUs PACIUIaBAEHHOrO TOIJIHBA B KOPIYCE PEAKTOpa JJist SHepre-
THYECKOTO CHEHAPUS DAa3BUTHA 3aMPOEKTHON| aBapHy, B KOTOPOM IPEATIONAaraeTcs MojHoe niaasienne A3.
Ha ocHOBaHHM NPOBEIEHHOrO PACYETHOIO AHAJIHM3a MOMKHO YTBEDKIATh, 9TO NPH 3aJaHHBIX MapaMeTpax
He INPOUCXOJUT Pa3pyLIeHus BepxXHeH IUIMThl HAMOPHOHW Kamepnl. OpOHT NiaB/ieHUs CTaDUIH3UPYETCH.
Taxum obpazom, obecniequpaerca yuep;xaHne paspylennoil A3 B Kopiyce peakTopa 0e3 ero mpomiasJe-
HE.
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