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B HaCTOHH.[Cﬁ CTAaTbC NMPCACTABIICH aHAJTUTHYCCKUI 0630p COCTOAHHNA CYHICCTBYIOIIUX B P® cu-
CTEM TCHHOCH8.6)KCHI/ISI, JacTCsa OIICHKA UX BHCPFCTHIJCCKOP’I 6630HaCHOCTI/I, OCBCHIAIOTCA PE3YyJIbTAThI UC-
CJICAOBAaHUA IPpUYUH aBapHﬁHOCTH HUHXCHCPHBIX CUCTCM B BOAOHCCYIIUX KOMMYHUKAIUAX, a4 TaK¥KC IIPU-
BOOATCA METOABI U CPABHUTCIIBHBIC PACUCTBI OTKA30B 3TUX CUCTCM.
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POWER SAFETY AND SURVIVABILITY OF A HEAT SUPPLY SYSTEMS
A.M. Malinin, A.S. Chistovich, I.H. Emirov

This paper presents an analytical review of a condition the existing in the Russian Federation
heating systems, an assessment of their power safety is given, highlights the results of research into the
causes of accidents of engineering systems in the water bearing communications, and provides methods
and comparative calculations failure of these systems.
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1. Anaimu3 (QYHKUMOHMPOBAHHUS CHCTEM

TENJI0CHA0KEeHUSI HACEJIEHHBIX MYHKTOB

P® c¢ no3umnum »3Heprernyeckoi 0e3-

OMACHOCTH

B Hacrosmielt ctaThe npeAcTaBicH aHATIHU-
TUYECKUH 0030p COCTOAHUS cyllecTByomux B PO
CUCTEM TETUIOCHAOXKEHM S, TaeTCs OLEHKa MX dYHEp-
TeTUYeCKOl Oe30IMacHOCTH, OCBEIIAOTCA Pe3yiib-
TaThl UCCICAOBAHUS TPUYMH aBaPUIHOCTH WHXKE-
HEPHBIX CHCTEM B BOJOHECYIIUX KOMMYHHKAIIHSIX,
a TaKXkKe MPUBOIATCS METOIbI W CPaBHUTEIHHBIC
pacyeThl OTKa30B ATHX CUCTEM.

ITo pesynsratam Beepoccuiickoit nmepenu-
cu 2010 r. obmiag 4yuciaeHHOCTh HacejleHus Pd
COCTaBJIsUTa HA MOMEHT oOcnefoBaHus 142 wmuiH.
857 ThIC. YeNmoBeK, MPOXKUBAIOIIMX B Oojee dYeM
1100 Hacen€HHBIX MyHKTaX, UMEIOLIMX CTaTyC To-
pona (Mpu yCIOBUHM WX WUACHTH()UKAIUHK MO YKC-
JICHHOCTH HACEICHUS, aJMUHUCTPATUBHOMY U
HapOJHOXO3SHCTBEHHOMY 3HAYEHHUIO M XapaKTepy
3acTpoiikn), a Taxxke mourd B 160 000 cembckmx
HACeNEHHBIX MyHKTax. Hajmo oTMeruTh, 4TO B CO-
OTBETCTBUHU C jaelicTByromei B PO kiaccudukanu-
el [2] mocenenuii BBIACTSIOT MATh OCHOBHBIX Ka-
TEropHH, a UMEHHO:

1. Bonpmue ropojaa, KOTOPBIC MOAPA3ICIISIOT-
cs Ha!
1.1. Cepxkpymubie (¢ Hacenenuem ot 500 Thic.
10 1 muH. u cBbIlie 1 MITH. YeloOBeK), MpHYEM B
KKJIOM U3 TMOMOOHBIX 12 TOpOIOB MPOKUBAET
CBBIIIIE MUJJTMOHA YETIOBEK.
1.2. Kpynssre (ot 100 go 500 ThIC. YenoBek).

2. Cpemnue (c macenenuem ot 50 mo 100 Thic.
YEIOBEK).

3. onycpenuue (ot 20 1o 50 ThIC. YemoBEK).
OpHUMH U3 ONOOHBIX MPEACTaBUTENEH SBISIOTCS
ropona-CIyTHUKH, PaclojOKeHHbIE BOKPYT OOJb-
X ¥ KPYIHBIX TopofoB Ha pacctossaun 30-60
kM ot Hux (okpectHoctn Mockbl, CaHKT-
[erepOypra, KyiiOwsimesa, HoBocubupcka u apy-
THX TOPOJIOB).

4. Hebonpiume (C YMCICHHOCTBIO HACEICHUS
ot 10 10 20 ThIC. YeIOBEK).

5. Mocenku ropoxackoro tumna (1o 10 Teic. ve-
JIOBEK).

IIpu »TOM HEOOXOOUMO OTMETUTH, YTO
Ha3BaHHBIE TOPOJCKUE arjioMepaniyl MpeacTaBIs-
10T co0oli Hanbonee SKOHOMHUYHBIA BHJ paccele-
HUSl HAPOAHBIX Macc B OTHOLICHWH KalUTaJbHBIX,
9KCITyaTallMOHHBIX W WHBIX BUAOB 3aTpaT, Kak U
pacxofoB MO KHJIUIIHO-KOMMYHAJIBHOMY H JO-
POKHO-TPAHCTIOPTHOMY YCTPOHCTBY.

[lpuBeneHHass  BblIe  KJIacCHPHUKALUA
HACEJICHHBIX IYHKTOB JI€rJIa B OCHOBY aHajlM3a
CYIIECTBYIOIIUX MPOLECCOB (YHKINOHUPOBAHUS
cuctem temtocHaOxenuss (CT) P® na oObekrax
KUJUIIHOM, COLUMaIbHOM M MPOU3BOICTBEHHOU
3aCTPOWKM C TOYKM 3PEHUSl DHEPreTUUecKoi Oe3-
onacHoct (cM. puc. 1). Tak, Hampumep, oka3sa-
JIOCh, YTO B KPYNHBIX TOpoJax ¢ MHOT'O3TaXKHOH
3aCTPOUKON MpeodsIafaloT CUCTEMBI IIEHTPATH30-
BaHHOro TterocHatxkenuss (CL[T — cucrema, co-
CTOSILAsI U3 OJHOTO MM HECKOJIBKMX MCTOYHUKOB
Ter1oTel, TemtoBbix ceted (TC), umMeromux pas-
JUYHBIA UaMeTp TPyOONMpPOBOJOB, MX YHUCIO H
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MPOTSHKEHHOCTD, a TAaKXKe 00CTYKUBAOIIUX Pa3HO-
ro poja TMOTpeOUTeNeil TEeMmIOThI) OT TEII0dJIeK-
Tpornentpaieit (TALI) obriero mons3oBanus, U060
MPOMBIIICHHBIX MPEATPUITUN.

Urto kacaercs MOMyCPeAHUX M HEOOIBIINX
rOPOJIOB, B TOM YHUCIE U IMOCEIKOB TOPOJCKOTO
TUNAa C MHOTO3TaXKHOU 3aCTPOMKOM MOCIEBOECHHO-
T'o MepPHo/ia, TO OHU, KaK MPaBUJIO, B OOIBIINHCTBE

cBoeM obnamaror CLT, nuratommmucs oT Topon-
CKUX JTH00 paHOHHBIX KOTENbHBIX.

[locenkn ropoAcKoro TuUma ¢ MaJlodTax-
HOW 3acTpOHKOW CHa0XaloTCs TemaoM JMOO OT
JIOMOBBIX (KBapTaJbHBIX) KOTEIBHBIX, THOO HUMECIOT
MEYHOE OTOIIEHHE.

B cenbckux HaceNeHHBIX IMyHKTaX OCHOB-
HBIM BHJIOM OTOIUICHUS SABJISIOTCS MEYH. .

01. Ilmomans HaCEICHHOTO Iy HKTa (xh)

02. UncieHHOCTh HACCICHIST
(THIC. YeIL.)

03. Xapakrep 3acTpoitku

04. IImoTHOCTH 3aCTPOUKH —

W28,/ Sosman™ 100%

05. KimnvmaTaaeckne
YCIIOBUS

06. I'unporeonoruaeckue
YCIIOBHS

07. O6ecIeueHHOC T
SHEpPropecypcaMu

08. Buj ucnonszyemMoro
TOIIUBA:
TPHUPOJHBIH ra3, CKHKCHHBIH ras,
NpoHaH-OyTaH, KAMECHHBIH YIOJIb,
Ma3yT, TopQ, APEBECHBIC OTXOIbI

09. «Duepreruueckast

Iy

MHOTOST&KHASL |

MaJlIoSTaXKHasd |

CMEIIaHHasix |

pacueTHas TeMIepaTypa Hapy>KHOTO
BO3JYXa

TIPO AOIKATENLHOCTE OTOLHITEIIEHOTO
Ce30Ha |

KOJIMICCTBO I'paay COJHEH B TCUCHHE
OTOIIUTCIILHOTO IIEPHO/JIa

SHEpProoGecICUCHHLIM PeTHOH |

SHEPTo0AePUIMTHEIA peTHOH |

PETUOH HE UMCECT CBA3U C €IUHOU
BHepFOCI/ICTeMOfI

HaJICKHOCTH obecedYeHUsT OCHOBHELIM
BHJIOM TOIUIMBA

BO3MOKHOCTH HUCIIOJIBE30BaHMA
PE3CPBHOTO TOIINIMBA

6e30IacHOCTLY
TCIIOCHAOKESHIST

10. THumms cuCTEMEBL
TCILTOCHAOKEHMST

11. PasHOBHIHOCTH
TICHTPATN30BAaHHOM CHCTEMBL
TCILIOCHAOKESHMST

12. CocoOwI TOpsTIETO
BOJOCHAOKEHUS

13. Ucnonp3oBanue
BO30OHOBIISIEMBIX UCTOUHHUKOB
SHEPTUH B CACTEME
TCILTIOCHAOKESHMST

N

cXeMHAasT HaJeKHOCTD |

SJIICMCHTHAaA HAJACKHOCTH |

CMCIMIaHHasix

aABTOHOMHAas

3aKphITasi

|
|
ICHTPATI30BAHHAS |
|
|

OTKpPbITasA

C 3aBUCHMBIM IO K TFOUCHHCM
noTpebureneit

C HE3aBHUCHMBIM I10 KTIOUCHUCM
noTpeburenei

cMeITanHast ]

OT TEIUIOBOH CETH ]

OT Ta30BBIX KOJOHOK ]

OT CMKOCTHBIX BOJOHATI'PCBATCIICH ]

oT OTOYHBIX BOJOHAIPEBATCIICH

Pucynok 1. llpunsaTelie kKi1accuukannoHHble NPU3HAKU ropoaos P® no tTunam u ocodeHHoctsiM GpyHKIMO-
HHPOBAaHUS CHCTEM TeIJI0CHA0KEeHUsI

[Topasnsiromast yacte ropoaoB Espo-
MEHCKOW YacTu CTPaHbl, a TaK K€ 3HAYUTEIBHOE
KOJIMYECTBO CEJIBCKMX HACEICHHBIX ITyHKTOB
ra3uUIUpoOBaHbl. 3a TOCICIHEe ICCATUIICTHC
JOCTaTOYHO OBICTPO OCYLIECTBISIACH Ta3ugu-

Kalusl OTACIBHBIX pernoHoB 3amanHoid Cubupu
(Tromenckas, Omckas o0 u np.). B Llentpans-
Hoit u Bocrounoit Cubupu B cpemHUX, MOIY-
CpeAHUX M HEOOJIBIINX rOpoAax AJs LeNeH Ter-
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nocHaOxenus B CL[T mo Oomblneil 4actu wc-
MOJIB3YETCS KAMEHHBIN YTOJIb.

[IpakTHuecku Bce HACENECHHBIE MYHKTHI
P®, 3a uckiaioyeHHEeM HEKOTOPBIX TEPPUTOPH-
aIBbHBIX 00pa30BaHUM, TOJKIIOUEHBI K EmuHOMN
SHEPreTUYECKON CHCTEME U TOIYYaroT JIEKTPO-
SHEPTUI0 JUO0 OT DJEKTPOCTAHUMK O00IIero
nonb3oBanusi (PAO «EDC Poccumn»), nubo ot
SJCKTPOCTAHUUNA  KPYIMHBIX  MPOMBIIUICHHBIX
npennpuatuii. B mocienHue romel HaMeTUIACh
TEHJCHIUS K PACHIMPEHUIO Pa3BUTHUS ATOMHOMN
SHEPreTUKH, MpEepBaHHAA MO MPUYMHE MOCHEa-
CTBUH YePHOOBUILCKOI KaTacTpodbI.

BonpmMHCTBO TpaXJaHCKUX W TIPO-
MBIIUIEHHBIX 3/JaHUN B OTHAJIEHHBIX U TPYAHO-
JIOCTYITHBIX MeCTHOCTAX P® cHaOxarorcs Ten-
JIOM OT aBTOHOMHBIX KOTEIHHBIX, Pa0OTAIOIINX
Ha yIJie UK Ma3yTe, IPUTOM, YTO IEKTPOIHEP-
TUs BBIPa0ATHIBACTCS HA MaJbIX JTU3EIBHBIX
BIEKTPOCTAHIUSAX.

B nenom cienyer ykazath, 4TO CUCTEMBI
teriopukanun u CIHT wurparor B PO nomunu-
PYIOIIYIO PONib B O0ECTIEUEHUH TEIUIOBOM DHEp-
TUel HACeIeHHBIX IYHKTOB, KaK, BOpPOYEM, U
MIPOMBIIIICHHBIX KOMIIJICKCOB.

Bmecte ¢ TeM, ¢ y4yeTroM HU3MEHEHHs
CTPYKTYpPBl COOCTBEHHOCTH KaK B IPOU3BOJ-
CTBEHHOH, TaK B >KWIUIIHO-KOMMYHaJIbHON
chepe, 107 JCHEHTPAIM30BAHHOTO TEILJIO-
cHaOXeHUsT HEeM30eKHO Bo3pacraeT. OCOoOEHHO
ATO Kacaercs TEIUIOCHA0KEHUS HACEICHHBIX
MMyHKTOB C Tpeo0iIalaHueM 3aCTPOMKU Mallon
TUTIOTHOCTH, & TaKKe YHEProoOecredeHueM 3/1a-
HUH W OPEANPHUATANR Majoro U cpeaHero OusHe-
ca, palOHOB KOTTE)KHOH 3aCTPOMKH, MPOMBILI-
JIEHHBIX TMPOU3BOJCTB, HCIONB3YIOMUX A Lie-
Jieil OTOIUIEHMSI Ta30BOE TOILIIUBO.

OnHako pa3BUTHE aBTOHOMHBIX CHCTEM
TEIUIOCHAOXKEHHSI HE JODKHO TPUBECTH K KO-
PEHHBIM U3MCHEHHSIM B CTPYKTYpE 00eCIIeUCHUS
TerIoM roponoB P®, rne co3aHbl YHUKAJIBHEBIE
o ceouM paszmepaM CL[T, oxBarbsIBaromue BCrO
TOPOACKYI0) HWHXCHEPHYIO HWHQPPACTPYKTYpPy U
MOCTY>KUBIIHE aHAJIOTOM JUISL CO3JIaHUS MO/I00-
HBIX CUCTEM BO MHOTHX Pa3BUTBHIX CTpaHAX MHU-
pa.

KomOnHnpoBaHHOE TPOU3BOACTBO TEII-
JIOBOM U DJIEKTPUUYECKOU SHEPTUU HA TOPOACKUX
TOLl mo3BonsieT 3HAYUTENBHO IKOHOMHEE UC-
MOJIb30BaTh OPraHUYECKOE TOIUIMBO MO CpaBHE-
HUIO C UX Pa3/elIbHOW BBIPaOOTKOM B COOTBET-
CTBYIOUIUX UCTOUHUKAX.

Ha kpynmHBIX TemIO’HEPreTHYECKUX
ycranoBkax (TOLl, koTenbHBIE) MOSBISETCS
BO3MOXHOCTb OPTraHHU30BaTh PKOJOTUYECKH UH-
CTOE COKUTAaHUE HU3KOCOPTHBIX MECTHBIX BUJOB
TOIUIMBA, K KOTOPBIM OTHOCATCS TaKhe Kak,

Hanpumep: Oypblid yrons, Topd, TBepable OBITO-
BBIE OTXOJIbl, APEBECHBIE OTXOABI M Jp., UTO
MPAaKTUYECKH HEOCYIIECTBUMO JJISl MajbIX HC-
TOYHHUKOB Teruta. [Ipu 3ToM ynaneHue MOIIHBIX
WCTOYHUKOB T'CHEPALlUM SHEPTUH, PabOTArOIINX
Ha OpTaHMYECKOM TOIUIMBE, OT I[EHTPOB TEILIO-
BOM Harpy3k 3HAUWTEIBHO YIy4IIaeT COCTOS-
HUE BO3JIyILIHON Cpepl B TOPOAAX.

VYyactuBecs B mociaeHee BpeMs aBa-
puun B CLT HaceneHHBIX MyHKTOB NPEAEIBHO
OOH&KWJIM HEINOCTaTKW WHXKEHepHOH wuH(pa-
CTPYKTYpBI U IIOKa3alH, HAaCKOJIBKO BeluKa ee
ponp B obecriedeHHH YCIOBUH KOMQOpPTHOH
JKU3HEESITeIbHOCTH HapopoHaceneHus. Takum
00pa3oM BO3HHMKAaeT HacyliHas mpoliiema pas-
BuTHUS U pexoHcTpykuuu CT, koropast ctaBUTCS
B pa3psij cTpaTernyeckux 3anau PO.

HenocrarouHoe B TeueHwe psaa Mo-
CIICHUX JIET BblJeNeHne (PUHAHCOBBIX CPEACTB,
HaNpaBIEHHBIX Ha YCTpaHEHUE (HUZUIECKOTO
M3HOCA OCHOBHBIX (DOHIOB paccMaTpHUBaEMBbIX
CT, a Takke OTCYTCTBHE II€JIEHAIIpaBIECHHON
TOCYIapCTBEHHOH MOJHMTUKKA B 3TOM 00JacTu
Hen30&KHO MPUBOAAT K YCKOPEHUIO JIerpaialiu
TerIo()UKalMy B LIEIOM U CHCTEM TEIUIOCHA0-
JKEHUS B OTHENBHOCTH, B T.Y. U K CHWKECHUIO HX
a¢pexTuBHOCTH.

Haubonee ys3sumbiM 3BeHom B CLT
apisitoress TC, oOmmas mpoTsHKeHHOCTh KOTOPBIX
B P® cocrasnser 6onee 220 Thic. kM (B mepe-
cuere Ha JBYXTpPYOHYIO MpOKIaaKy). Tak 4To
HET HUYEro YAMBHUTEIBHOIO B TOM, YTO UX He-
YIOBJIETBOPUTEIBHOE COCTOSIHHE MPUBOJUT HE
TOJBKO K BBICOKMM IOTEPSIM MPH TPAHCIIOPTH-
POBKE TETJIOHOCUTENS, HO U K MX BBICOKOHU ITO-
BpexaaeMocTH. OrneHka (U3NYECKOro COCTOs-
Hust TC, BBINOMHEHHAs! Pa3lIMYHBIMU SKCIEPTa-
MU, Tokazaina, 4yto 50-65% terionpoBomoB yxe
BbIpabOTaiu CBOM aMOPTH3ALMOHHBIA pecypc.
[TosTomy Gonbmiast yacts aBapuid B CT cBsizana
MMEHHO C UX MOBPEXKIECHHUEM.

Bricokast cremeHb (pu3MUECKOrO W MO-
panbHOrO M3HOCA MCTOYHHKOB TEIJIOBOM 3HEp-
run, 10 60-70%, Takke pe3ko CHIKaeT dPdek-
THBHOCTh TemutocHaOxeHus. Ha muormx TOL]
n3-3a GU3NYECKOr0 N3HOCA yKE IEMOHTHUPOBAaHA
YacTh MAapOBBIX TYpOHH, B PE3yJbTaTe Yero pes-
KO CHMIKAeTCSl SKOHOMHS, 3aJI0KCHHAs! B TPUH-
U KOMOMHUPOBAHHOM BBIPaOOTKU TEIIOBOH U
AIIEKTPUYECKO 3Hepruu. DPPEKTUBHOCTL pa-
6ot MHOTEX TOL[ B mocneaHee AECATHICTHE
CHU3MJIACH W3-3a YMEHBIIEHUS MOIKIIOUEHHOU
TEIIOBOW Harpy3KH, BBI3BaHHOH, ¢ OJHOHM CTO-
POHBI, CIIaloM MPOMBIIIIEHHOTO MPOU3BOICTBA,
a ¢ Jpyrod — TeM, 4YTO MHOTHE TOTPEOUTENH CO-
37and COOCTBEHHBIC aBTOHOMHBIE TEIJIOUCTOY-
HUKH.
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[MomaBnstomiass 4acTh KPYIHBIX paiOH-
HBIX BOJOTPEHHBIX KOTEIbHBIX, MPEAHA3HAUCH-
HBIX JUTsl pabOTHI B TUKOBOM PEKHUME COBMECTHO
c TOL, dakrtuueckn padoTaeT KpyriorogudHO
pasaensHO oT TOLI B 6azoBoM pexume. Takoe
WCIIONB30BaHNE PAOHHBIX KOTEIBHBIX MPU pa-
0oTe Ha Tasze JenaerT UX HEKOHKYPEHTOCIIOCO00-
HBIMU TI0 CPaBHEHUIO C MaJbIMU TEIIOT€HEPH-
PYIOIIMMH YCTaHOBKaMU (aBTOHOMHBIC KOTEJb-
HbIe, KBAPTUPHBIC TEIUIOTCHEPATOPHI), UYTO CBSI-
3aHO ¢ OONBLIIMMH 3aTpaTaMu HA PEMOHT M BOC-
CTaHOBJIEHHE 000pYyJOBaHUs, HE PACCYUTAHHOTO
Ha KpPYIJIOrOJUYHOE UCIIOJIb30BaHUE.

Hecmotrpst Ha oueBHAHBIE HpeUMyIle-
CTBa KOMOMHUPOBAHHOW BBIPAOOTKHU TEILTIOBOH U
ANEKTPUIECKON SHEPTUH, OIS TEIIOPHUKALINN B
obmieii BrlpaboTke Teria B P® mpomomkaer
CHIDKATHCS.

Urto Kkacaercs HM3KOH HAISKHOCTH
CUT, BbI3BaHHOW PAOOM OOBEKTHBHBIX (aKTo-
POB, TO BO3HHMKAET CUTyallus, IPU KOTOPOH 3TH
CHUCTEMBI B HACTOSIIMA MOMEHT BPEMEHH HE B
COCTOSIHUM TIO/IaBaTh MOTPEOUTENIO TemiIo ¢
pacyeTHBIMU TMapaMeTpaMu TEIUIOHOCUTENS B
NEepUOJbl HU3KUX 3HAYCHUM TeMIepaTyphl
HapyXHoro Bo3ayxa. IIpu pacdyetHol Temmepa-
Type temnonocurens B 150°C, ee ¢dakruueckoe
3HaUEHHE Ha BBIXOE€ M3 TEIUIOMCTOYHUKA HE
npesbimaet 95 — 110°C, Takum 00pa3oM OTITYCK
teruia cocrapisier Bcero 50 — 70% or tpebyemo-
ro.

Taroke upe3BbMaiiHO HH3Ka 3(dexTHBs-
HOCTb COTEH THICSY pa3OpOocaHHBIX MO Bcel
CTpaHe MEJIKUX KOTENbHBIX, 0COOEHHO padoTa-
rommx Ha TBepaoM Tomtuse. KI1/] atux o0bek-
TOB, KakK MpaBuio, He npeBbimaer 50-60%. Us-
HOLIEHHOCTh OCHOBHOT'O 00OPYAOBaHMS Ha3BaH-
HBIX TEIUIOYCTaHOBOK, HAaXOAAIIUXCA B OCHOB-
HoM B BemeHuHn JKKX, mgocturiia Ha MHOTMX
00BEKTaX KPUTHUYECKOTO YPOBHS U CIYKHUT MPH-
YUHOU MHOT'OYUCIICHHBIX aBapui.

B ornnuune or TOII, xorenbubix U TC,
Ha KOTOPBIX MPOBOAATCS (XOTS B JajieKO HEIo-
CTaTOYHBIX obbeMax) MJIaHOBO-
npenynpeauTenbHble PEMOHTHI, Ha BHYTPHUIO-
MOBBIX MHXKCHEPHBIX CHUCTEMax 3JaHUil Mo Mo-
HSATHBIM TIPUYUHAM BOOOIIEC HE MPOBOAUTCS HHU-
Kakoro mpoQUIaKTUYECKOro O0OCITy>KUBAHHSL.
Botr nouemy ocHoBHasi pearensHOCTh JKKX B
3TOM cepe CBOAMUTCS JIUIIb K JTUKBUIAINN aBa-
U

Taxxke  oTMeuaercss  HEJOIyCTUMO
Ooybiasl BEIMYMHA CBEPXHOPMATHUBHBIX TEII-
JIONIOTEPh B CTPOEHUSIX UEpe3 HapyKHbIE Orpax-
Jaromue KoHcTpykuuu. OOcnenoBaHus Mmokasa-
JId, YTO BO MHOTMX HEJABHO MOCTPOEHHBIX KU-
JIBIX ¥ TPOU3BOJCTBEHHBIX 3/IaHUSAX KO3 duIu-

SHT TEeIUIONepeaun Yepe3 CTeHBI B 3 pasa Ipe-
BBIIIIACT HOPMATHUBEL.

B nenom cBepxHOpMAaTHBHBIE HEMPOU3-
BOJIUTEIIBHEIC TIOTEPH B Cepe TeIIonoTpeodIie-
HUs (BKITFOYAs OTEPH TPU PACTIPEACTICHUU Tell-
JIOHOCUTEISI 1O TEIUIOBBIM IYHKTaM U BHYTpH-
JIOMOBBIM HH)XCHEPHBIM CHCTEMaM) COCTABJISIFOT
M0 pa3HbIM 3KCIEPTHBIM HaHHBIM oT 30 10
40 %.

Tak kak B IepUOA PE3KOro Moxojaonaa-
Hus CIT He B cocTOSSHUM MOJaTh B OTaIlJIMBac-
MBIC MTOMEIICHUS 3JaHUN TEIMIOHOCUTENb C Tpe-
OyeMBIMU TEPMHUYCCKUMU TTapaMeTpaMH, TeMIIe-
paTypa B HUX HaYMHAET CHUKATHCS, U MPH JUTU-
TEIIBHOM COXPAaHEHWU TaKOro IOJIOKEHUs 0e3
BMEIIATCIIECTBA HAXOIAIIKMXCSA B 3JaHUH JIIONCH
U COOTBETCTBYIOIIUX JICHCTBUH OOCITYKHBAFO-
1IEro MepcoHaia OHa MOXKET MOHU3UTHCS 10 OT-
pHULIATENbHBIX 3HAYCHU.

Opnnako Omaromapst TOMy, YTO OTaIUId-
BaeMOE JKHJIOC 3JaHHE TMPEACTABIsACT COOOU
OMOTEXHUYECKYI0 CHUCTEMY W TeMIepaTypHBIN
PEOKUM B HEM OIPENENSICTCS HE TOIBKO MOCTYII-
nenueM tera ot CT, HO U ASHCTBUSMU MIPOKU-
BaWOINUX JIOACH, a Takke OOCITYXKHBAIOIIErO
CHUCTEMYy IIepCOHAaNa, 3TOr0 HE MPOUCXOMAMT.
dakTUUeCKH TeMIepaTypa B OTaIUIMBAaEMBbIX
MIOMEIICHUSIX KUJIOr0 3/IaHUSI B IEPUOJIBI PE3KUX
Y TIPOAOIDKUTENBHBIX MOXOJI0JaHui npu pabdo-
TalolIed CUCTEME OTOILUICHHUS HE OIYCKAeTCs
Hxke 12 — 14°C.

C wmenplo crabuiu3alud BHYTpPEHHEH
TeMIlepaTyphl IPU HEAOCTATOYHOM Mojmaye Ter-
Jla TOTPEOUTEINSIM JKWIIBIIBI U MEPCOHAN, 00CITy-
JKUBAIONIUM 3/1aHUE, OCYILECTBISIOT HECAHKIU-
OHUPOBAHHBIN PNl MEp, B pe3yibTaTe 4Yero ce-
PBE3HO HAPYIIAETCS THUAPABIUYECKUU PEKUM
TC, yBenuuuBaeTcsi Harpyska Ha CHCTEMBI
AJIEKTPO-, Ta30- U BOJOCHAOXKEHUS, YTO MOXKET
npuBeCTH (M YacTO MPHUBOIWT) K aBAPHHHBIM
CUTyaIlusIM BO BCEH WHKCHEPHOH WH(PACTPYK-
Typ€ HAaCEICHHOIO IMMyHKTA.

CHIKEHHE KpaTHOCTH BO3JyXOooOMeHa
MIpU TEPMETU3ALIMHA OKOHHBIX MPOEMOB, BPETHBIE
ra3oBBIJCIICHUST TIpH PabOTe Tra3oBBIX IUTUT U
MpoY. YXYJIIAIOT COCTOSHUE BO3IYIIHON CPeIbl
B TMOMEIICHUSIX, HAHOCIT BpPEI 3/I0POBBIO JIIO-
JICH.

N3-3a oTcyTCTBUS pe3epBHBIX CBsI3cH B
oonpmHCcTBE Topoackux CIT B nerHuil mepu-
Ol BPEMEHH IIPOU3BOJUTCS OTKIIOYCHUE ITUX
cucteM Ha cpok He meHee 10 nHeid, B pe3yibTare
4ero MOTPEOUTENH JHUINAKTCS BO3MOXKHOCTHU
MOJIb30BAThCA TOPSIYUM BOJOCHAOXKEHHEM B Te-
YEHHE 3TOT0 Iepuoa.

Uto ke KacaeTcs BO30OHOBISIEMEIX He-
TPAIULIUOHHBIX UCTOYHUKOB TEIIOBOU YHEPTHUH,
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TO OHM HCIIOJIB3YIOTCSI B HUUTOXHBIX pa3Mepax,
MOCKOJIBKY JIO HaCTOAIIETO BPEMEHH NpPUMEHE-
HUE DHeprocOeperaomnx TeXHOIOTHI He MOoTy-
YIJIO HIMPOKOTO PACHpOCTPAaHEHMs, YTO, Kak
CIIEICTBUE, TPUBOAMT K HEONPaBIAHHO OOJIb-
IIMM PacXoAaM TOIUIMBHO-3HEPTETUYECKUX pe-
CYpCOB.

WznoxeHHble BBINIE OTAEIbHBIE IOJIO-
KEHHsI B ONpPENECICHHON CTENEHM IMOATBEpKIa-
10T TOT akT, uto TermaocHabxeHue PO B Hacro-
AIee BpeMsl YBEpEHHBIMH TEeMITaMH TpUOIIKa-
ercd K COCTOSTHUIO Kpu3Hca. M To cka3ars, 4TO
Ha JMKBUAALHMIO MTOCIEACTBUM aBapuil rocynap-
CTBEHHBIH OIOKET 3aTpadrBaeT CPEACTBa, pas-
Mep KOTOPBIX BO MHOTO Pa3 MPEBHIIAET MyHH-
LUMANbHBIE 3aTPaThl HA OIUIATy YCIYT KWJIHII-
HO-KOMMYHAJIBHOTI'O XO03S5IICTBa U CONPUYACTHBIE
¢ HuM cdepsl. Ho naske 3Tu orpoMHBIe 3aTpaThl
HECONOCTaBUMBI C TSDKENBIMH COLMAIBHBIMU
nocnencTusaMu aBapuii B CT.

2. ®akTOpHl M NPUYUHBI, CIOCOOCTBYIO-
IMe BO3HHKHOBEHMI0O W PAa3BUTHIO
aBapuil B NH/KEHEPHBIX BOJTOHECYIINX
KOMMYHHUKAIUAX
ABapuy Ha KaHAIM3aMOHHBIX CHCTEMaxX
CIOCOOCTBYIOT MacCcOBOMY BBIOpOCY 3arpsi3Hsi-
IOIINX BEUIECTB M YXY/IIEHWIO CAaHUTapHO-
SMHUIEMHOJIOTHYECKOH OOCTAaHOBKU. ABapuu B
cUCTeMax BOJOCHAO)KEHHs HapylarloT obecrie-
YEHHE HaceleHHsd BOJOW WJIM JIENaloT BOAY He-
npuronHou Juist nuthst. ABapuun Ha TC B 3uMHee
BpeMs TOoJa MPUBOAAT K HEBO3MOXKHOCTH IIPO-
JKUBaHUS HACEIEHUS B HEOTAIlJIMBAEMBIX IIOMeE-
LIEHHSIX U €r0 BBIHY)KJIEHHON HBaKyallHu.

ABapuuy, yalie BCero, Ipoxoaar B CBOEM
pa3BUTHH 5 XapaKTepHBIX (a3:

e TiepBasg — HAKOIUIEHWE OTKIOHEHHH OT
HOpPMAaJIBHOT'O NpoLecca;

e BTOpas — MHULMUPOBAHHNE aBapuH;

e TpeTbsl — pa3BUTHE aBapHM, BO BpEMs
KOTOpO# OKa3bIBaeTCs BO3ACUCTBHE Ha JIIOJCH,
MPUPOTHYIO CPENY U OKPYKAIOLIYIO SKOJIOTHIO;

e YeTBepTas — MPOBEICHUE CHAcAaTENbHBIX
pabor, ToKanu3anus aBapum;

e msTas — BOCCTaHOBJICHHE JKU3HEIES-
TENBHOCTH TMIOCNI€ JMKBHJALMHM TOCJIEACTBUM
aBapuH.

TennooOMeHHBIE TpOLECChl, MPUBOIS-
mye K TeMrepaTypHoi aedopmanuu obopyno-
BaHUS M TPYOONPOBOMAOB, B T.4U. M UX 3aMOPaKH-
BaHUE B MOABaJaX 3[JaHUI W JIECCTHUYHBIX KIIET-
Kax MOryT mpou3oiitu [5] B ciydae mpekparie-
HUS TIOIAYH TEMJIa IPH CHUYKEHUH TEMIIepaTyphl
BO3/yXa BHYTPH JKHJIbIX MoMeleHuit 10 8°C.

I'unpoanHamMuyeckue MpoLeccsl, Xapak-
TEPU3YIOLINECS CBEPXHOPMATHBHBIM JIABJIECHU-

€M, BO3HHUKAIOIIUM B TpyOOIpoBoje mpu ObICT-
POM M3MEHEHHH CKOPOCTH JBIIKEHHS KHUJIKOCTH,
YTO MPHUBOAUT K MIHOBEHHBIMHU TMOBBILICHUSIMU
W TIOHWKEHHSIMU JaBJICHHSA, KOTOpPBIE MOTYT
MPUBECTH K Pa3pyLICHUIO TPyOONIpoBoIa, Ha3bI-
BAIOTCS THIIPABIMYECKUM ynapoM. BeposTHocTs
BO3HUKHOBEHHUSI THUAPABINYECKHX YAAPOB BO3-
pactaer ¢ yBEIMYEHHEM MOLIHOCTU TeIIO-
WCTOYHUKOB, YBEJTHUCHUEM AUAMETPOB U IJTUHBI
TC, ocHameHUs! ceTH peryisITopaMH, KiamaHa-
MU U 3aJBIKKaMH. [IpHunHaMyn BO3ZHUKHOBEHUS
THIPABIMYECKUX YAAPOB SIBJISAIOTCS: BHE3AITHBINA
OCTaHOB HAaCOCOB HAa TEIUIONCTOYHHKE WU
HACOCHOM CTaHIMM MPH MPEKpaIleHUH MOJadu
AIIEKTPOSHEPTHH; BHE3AIMHOE BKIIOUEHHE HACO-
COB; BCKUIIAHHE TEIUIOHOCHUTENS B KOTJE B CIIy-
yae CHW)KCHHUS pacxofa TEIUIOHOCHTENS M I0-
ClleAyIolel KOHAEHCAaluu, ObICTPOE 3aKphITHE
PEryIMPYIOLINX KIANaHOB W 3a[BW)KEK Ha Tel-
JIOUCTOYHUKE, HACOCHBIX cTaHiusaX 1 TC.

Tarxke OCHOBHBIMH NPUYMHAMH aBapHii
B TPyOOITPOBOJAX SBIAIOTCS PU3MUECKUN U3HOC,
KOPPO3Us, MOTEPS UX MPOIYCKHON CITOCOOHOCTH
n3-3a 00pa30BaHMUs 3aKyMOPOK, CBHIIECH U pa3-
PBIBOB TpYyO IpHU TOM, YTO 3TUM SIBIICHHUSIM CIIO-
coOCTBYIOT Takue (HaKTOpBl, KaK. AJIUTENbHAs
skcrutyataiusa TC 6e3 peMoHTa 1 03 TPOMBIBKU
CHCTEMBI, 3alOJIHEHHE CHUCTEMBl HeAea’pupo-
BaHHOH BOJIOW; YacThle CIMBBHI BOIBI M3 CHUCTE-
MBI, B pe3yJbTaTe Yero B BOJOIPOBO]I MOMagacT
BO3/YX, a TAKKe BCEBO3MOXKHOTO POAa MEXaHH-
YEeCKUE MOBPEKICHUS.

[TpoBoaMANCH HCOBITAHUS KOPPO3HOH-
Hoit croiikoct TC [1] Ha mpeamer BBISBICHUS
OIMACHBIX PSKUMOB UX JKCIUTyaTallMH MPU TaKUX
MapaMeTPUYECKUX YCIOBHUSAX:

e coorserctBytomass 'OCT 2789 mepo-
XOBaTOCTh BHYTPEHHEH MOBEPXHOCTH HECYILIHX
tpybonpoBonoB TC u3 cramu CT-20 u BbICOKO-
MPOYHOr0 YYTyHa C LIApOBUAHBIM rpadurom
< 2,5 Mxwm;

e colepKaHHE BOAHOTO COCTaBa TEILIOHO-
cutens = 30 2/u° NaCL + 70 2/vn° NaSO, (pu
pH=8,3);

e Temmeparypa TemnoHocutens = 50 °C
nipu cBoOomHOM focTytie Oy;

e Temmeparypa TemnoHocurens = 50 °C
nipu koHIeHTpanyu O, = 0,29 /M,

e TeMmIeparypa TEIUIOHOCHTEINS
0e3 mocryna Os;

® TIPOJOIDKUTENHHOCTh HabOmromeHus — 30
KaJICHAAPHBIX CYTOK.

B utore namnbonee omacHbIM OKazajcs
PEXHUM IKCILTyaTallud TPYOONPOBOIOB U3 CTAIH
npu 50°C u conepxanuu O, = 0,29 /™M°, T.e. Ha
MOPSIIOK BBINIE, YeM IO HOPMAaTHBY B CETEBOM
BOJIE, B TO BPEMsI KaK BBHICOKOIIPOYHBIH YYTYH C

50 °C
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LIAPOBUAHBIM TpaUTOM HE OOHAPYXKHII CKIOH-
HOCTH K KOPPO3HUH.

Pazrepmeruzanus TC — umeercs B BUILY
paspblB MO Teldy TPyObl MM B CBapHBIX INBaX
(KONBIICBOM HJIM TIPOJIOJIBHOM) — @ TaK)Ke HaJH-
YK€ TPEIIMHBI B OCHOBHOM MeTalljie TpyObl MiIn
B CBapHBIX IIIBaX, BCE ATH SIBJICHUS, KaK IPaBH-
JI0, COMPOBOXKIAIOTCSA PAa3lMBOM IepeKavrBae-
Moro TeroHocutens. [lpu 3ToM yTeuku MoryT
BO3HHKAaTh B MeCTax H3ruba TpyO WM uepes
TPEUIMHBI, oOpasyloluecs MpU HENpPaBUIBHOU
rubke. Takke pasrepmernsanusi BO3HHKAET 1O
NpUYMHE KOPPO3UM BHYTPEHHEH M BHEILIHEH,
HErepMETUYHOCTH 3allOpHON W PerylnHupyromen
apMaTypbl. YTe4uKa TeIUIOHOCHUTEIIS B pe3b00BOM
COCAMHEHHH B OOJBIIMHCTBE CIy4aeB MPOUCXO-
OUT H3-32 HEKaueCTBEHHOTO YIUIOTHEHHs, BBI-
MOJTHJEMOT0 MPH MOHTaXE B CrOHAX MEXKAY
My(dTaMHu U KOHTpraiikamu, W3-3a TPEIIUH B CO-
SIMHEHUX, COPBaHHOHN MM TIyOOKO Mpope3aH-
HOM pe3bOBI.

Tarke HE0OXOAUMO MOMHUTB, YTO TIpe-
KpallleHne MOAa4Yl >HEPropecypcoB s Iene
TEIJIOCHAOXEeHUsI B CHUCTeMax TemIopuKau
JOCTaTOYHO YacTO MPOHCXOIAWT BCJEIACTBUE
aBapuil Ha 3JIEKTPOIHEPTeTUIECKUX 0OBEKTaX.

Cunraercs Mo KpaiHeil Mepe 1enecooo-
pa3HBIM aKIIEHTUPOBATH MPUYUHBI aBAPUHHOCTH
KOTENbHBIX YCTAHOBOK, @ TaK)Ke NMPUBECTH TH-
MUYHBIE CUTYAIlMH BBIXOAA WX U3 CTPOsl, Hepen-
KO 3aKaHYMBAIOIIUECS B3PHIBOM.

K OCHOBHBIM NpHYMHAMU aBapHil KOT-
JIOB OTHOCATCS [2]:

e yTeuka BoAbl U3 KoTia — 31% ciryuaes;

e HapylieHue BOAHOro pexxuma — 29%, B
T.4. U3-3a

® OTJIOXKEHHUS B KOTJIaX HAKHUIM U [IUIaMa —
83%,

e Koppo3uu meraiia — 17%);

e 1edeKThl W3TOTOBJCHUS M HapyIICHUs
TEXHOJIOTUU TIPH MOHTaXxe KOTJIOB — 18%);

® OTCYTCTBUE LHUPKYJSLHUH BOIBI B KOTJIO-
arperarax — 8%.

B3peIB KOTIIOarperata MoXeT MPOU30M-
TH TpU CIEOYIOUIMX HAapYyHIEHHUSIX MpPaBWI TeX-
HUYECKOH IKCIITyaTalluy KOTEIbHbIX:

1. Koren mymieH B paboOTy MpH 3aKpbITHIX
3aJIBM)KKaxX Ha ropsyed u oOpaTHON MOABOAKAX
K HeMy. Bozxa B KoTne meperpeBaercs, Aaxe He-
CMOTpSl HAa HaMW4Yue OOBOJHOM JMHHH, Ha3bIBa-
emoit bypass (bypass aurn. — 06xox, o6o3HayaeT
OOBOIHOM  TPYyOOIIPOBOJ, YCTaHABIIMBACMBIN
napaijiebHO 3allOPHOM W peryiaupyromieid ap-
Marype) ¢ OOpaTHBIM KJIamaHOM, YTO HNPUBOIUT
K nmapoobpaszoBanuto. [lap depe3 oOBonHYIO M-
HUIO YXOIUT B cucTeMy. Yepes HECKOIBKO YacoB

YpOBEHb BOABI B KOTJE JOCTHUTAET HUIKHETO
YPOBHSI OTHEBO JIMHUU U KOTEJ B3pBIBACTCS.

2. Koren mymen B paboTy ¢ 3aKpbITOH 3a-
IBIDKKOW Ha ropsiaedl moxsoxke. Ilap, oGpasy-
IOLIMKCS B KOTJIE, BBITECHSIET BOY B 00paTHYIO
MarucTpaib. Y poBEHb BOJBI B KOTJIE OIyCKAETCS
HW)KE OTHEBOW JIMHUU U KOTEI B3PBIBAETCS.

3. Koren mymen B paboTy ¢ 3aKkpbITOi 3a-
IBIDKKOW Ha oOpatHod nmmHuu. [lap u3 xotia
BBIXOJUT B TOPSYYI0O MarucTpaib, IpoOuBas ce-
0c myTh yepe3 TONILY BOABI TOMYKaMHu. B pe-
3yIbTaTe NPOUCXOAUT pa3pblB TPyOOMpoBOAA
WJIH CEKLIUU KOTJA.

4. HeucnpaBHBl 3aJBIKKMA KOTHa, JUOO B
3aIBM)KKaX OTOpBaHBI JUCKH. LIMpKynsuus Bo-
Ibl B KOTJIE HapyLaeTcs, mpeodpasyercs B map u
KOTEN B3pBIBAETCS.

5. PacumpuTenbHblid 6ak HE UMeET LHUPKY-
JSLMOHHOM JIMHUY, W BOAA B TpyOe, COeNUHSIIO-
mier ero ¢ cucreMoi, 3amep3aer. IIpu atoM Boza
MPOAOIKAET HArpeBaTbcs, pPE3KO BO3paAcCTaeT
JaBJICHHE, YTO MPUBOIUT K Pa3pbiBy KOTJa, pa-
JIUaropa uin TpyOonpoBoja.

6. Hapymaercs npaBUIBHOCTh MOKa3aHUN
YpOBHS BOJIBI B BOAOYKA3aTEILHOM CTEKJIE U3-32
3aCOpEHUsI KaHAJIOB, COEAUHAIOIUX €ro ¢ KOT-
moM. Pe3ko Bo3pacTaeT BeEpOATHOCTH B3pBIBA
KOTJIa.

3. Meroabl obecneveHusi 0e30I1aCHOCTH
cHCTEeM TeNJI0CHADKeHH

CornacHo @3 Ne 116 «O mpomslinuieH-
HOW 0€30MacHOCTH OIMACHBIX MPOU3BOACTBEH-
HBIX OOBEKTOB» IO/ OE30IMaCHOCTBIO MOIpa3y-
MEBAETCsl COCTOSHUE 3aIlUIIEHHOCTH O0LIecTBa
U OKpY’Kalolllei cpelbl OT aBapuii (paspyrieHui
COOPY)KEHHU W/MIM TEXHUYECKUX YCTPOWCTB) U
WX TIOCNIEACTBHM, NMPUMEHAEMBIX Ha ONAacHOM
MPOU3BOACTBEHHOM OOBEKTE, KOTOPHIMU SIBIISI-
1oTcsl B paccmatpuBaeMoM ciaydyae CT. Ilpu uc-
MOJIb30BaHUHU CHUCTEMHOIO MOAXO0Ja B BOIPOCAX
BO3HUKHOBEHHSI OIaCHOCTH, KaK MCTOYHHKA IO-
TEHLIHAIBHOrO yiepOa, Bpeoa WM CUTYallld C
BO3MOXKHOCTBIO HaHECEHHs yIep0Oa, BhIACISIOT-
cs TaKWe COCTaBJIAIOIIME, KaK caMa CHCTeMa,
3IIEMEHTHI U HEOOXOANMBIC KOHEUHBIE PE3yIbTa-
THI e¢ QYHKIHOHUPOBAHHUSL.

[anee aHanusupyroTcs BO3HUKAIOIIUE B
CHUCTEME MHIMJCHTH B BUJAE OTKa30B WJU IIO-
BPEKJICHUM TEXHUUECKUX YCTPOMCTB, BXOIALIMX
B coctaB CT niM ke OTKIIOHEHHs OT HOpMaJjb-
HOTO TEYEHUS PETVIAMEHTHBIX TEXHOIOTMYECKHX
npoueccoB. [Ipennonaraercs, 4to Takum obpa-
30M BO3MOXHO KOJIMYECTBEHHO OLIEHUTh PHCK
aBapuM, T.€. MEPy ONACHOCTH, XapaKTepHU3yIo-
LIYI0 BEPOSITHOCTh BO3HHUKHOBEHUS BO3MOXKHBIX
aBapuil M TSKECTh UX TOCIEACTBUH, a TaKxke
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MPOITHTE CPOK OE€30IMaCHOI dKCILTyaTanuu 00o-
PYAOBaHHUS.

Jns 5TUX 1enel mocie mpolecca BhIsB-
JICHWsI W TPU3HAHUS (paKTa CyIIeCTBOBAHUS
OTMACHOCTH, a TaKXKe MOCIEAYIOUIEro ompeserne-
HUSl €€ XapaKTepHCTHK, CO3JAI0T HCKYCCTBEH-
HYIO CHUCTEMY, KOTOpPYIO HaKIaIbIBaIOT Ha CH-
CTEMY €CTECTBEHHYIO, CTPEMSIIIYIOCs B MpoIec-
ce cBoero (YHKIHOHUPOBAHHUA K HEXENaTelb-
HOMY pe3yibTaTy. Ilpu aToM HeoOxomumo 00s-
3aTeNbHO YYUTHIBATh IMOTEHIMAIBHBIC YTPO3HI,
MpEACTaBISIONEe COO00H HE UCcIeq0oBaHHBIC
HUKEM HEraTUBHBIC COOBITHS, KOTOpBIE, Kak
MpPaBUIO, HEBO3MOXXHO OLICHUTh MNpPU OIICHKE
pHUCKa, TIOTOMY KakK 3TH COOBITHS HUKOI/A HE
MPOUCXOAWIN M HET yJOBJIETBOPUTEIHHON HH-
¢dopmanun 00 >¢pdexkTUBHBIX TpoduIaKTHYE-
CKMX Mepax 00 MX YCTpaHEHUH WM yMEHbIIIe-
HUU.

B pesynbprare mogoO0HBIX MaHUITYIISUHA
MOJOKUTENbHAS LENb JAOCTUTAeTCs 3a CYET HC-
KIIIOUYEHHSI M3 €CTECTBEHHOM CHCTEMBI 3JIEMEH-
TOB, CTUMYJHMPYIOIIMX HEraTUBHBIC MOCIEA-
cTBHsA (T.€. YCTPAHSIOTCS BPEIHBIC WIIN OMACHBIC
(akTOpbl, YTO Ha MPAKTUKE JOCTHIAETCS 3aMe-
HOW COCTaBJISIIOIIMX MaTepHalioB MM H3MEHe-
HHEM TEXHOJIIOTHYECKUX MPOIECCOB), THO0 HX
HEWTpanu3alMd d3JEMEHTaMH HCKYCCTBEHHON
CHCTEMEI.

Hanpumep, OCyIIeCTBIISIIOTCS — Takue
npuHOUNE! [4], KoTopeie cBOAsATCsS OO K 3a-
MEHE MAaTepualoB, KOHCTPYKIUNH M UX 3JIEMEH-
TOB ¢ Oojiee BBICOKUMH CIOcOOHOCTIMH (KO-
¢unMeHTaMy 3amaca MPOYHOCTH MO KOHKpET-
HBIM MapaMeTpaM) K CONMPOTUBIICHHUIO pa3pylie-
HUSIM ¥ OCTaTOYHBIM Jie)OpMaIUsIM OT MEXaHHU-
YeCKUX W TEPMHUUYECKHUX BO3JCHCTBHM, MO0 K
repMeTH3aliy, KOrJa OOECHEeYMBAETCs TaKoe
VIJIOTHEHUE W TEPMOU3OJISIIHS TEIIONPOBOIOB,
KOTOpBIE HCKIIIOYAIOT YTEUKY B OKPY)KaIOLIYIO
cpeny meperperoi Bojbl (Iof AaBiicHUEM Oolee
0,07 MIla nnu npu Temmepatype cBbime 115
°C), a TaK)Ke YMEHBIIAIOT MTOTEPH TEILIa.

Hapsny c atuMm ucnone3yercs mpu 3a-
IIMTE OT TUAPABIMYECKOTO yjaapa MPHUHIUI 3a-
IIUTBl BPEMEHEM, KOTOpBIH CBOIUTCA K YCTa-
HOBKE B CHCTEME HHEPLUHMOHHBIX KIANaHOB M
3aBI)KEK, a TakkKe M3BECTHBIM NMpPUHLOMI OyO-
JIUPOBAHUS TMPUHUMAIOIIMK Ha ce0s THIpaBIIH-
YEeCKYI0 Harpy3Ky B Clly4ae BOSHHKHOBEHUS He-
IITATHBIX WK aBAPUUHBIX pexxuMoB padoter CT,
a TaKkKe B Cllyyae MPOBEJNCHHUE PEMOHTHBIX Pa-
00T 0e3 mpeKkpalleHus MoJaYu TEILIOHOCUTEIS.
[Ipu 3TOM BCce mom0OHBIE MPUHLIMIIBI OCYILIECTB-
JIeHUs1 0€30MaCHOCTU JJOJKHBI OCHOBBIBATHCS Ha
MUHHMU3AIUK yiiepoa, T.e. CONOCTaBIICHHS 3a-
TpaT U CHIDKCHUS PUCKOB aBapUHHOCTH.

Hanee, kak uszBectHo, B ocHoBy CHull
41-02-2003 «TeruoBbie cetn» [5] momoxeHbI
YeThIpe 00SA3aTENbHBIX KPUTEPHsI, C IMOMOIIKIO
KOTOPBIX yJIaeTCsl IETEPMUHUPOBATH COCTOSHHE,
TEXHUYECKYI0 OCHAIICHHOCTh, HAJ&KHOCTh U
kauectBo TC u CHT B nenom. K stum kputepu-
SIM OTHOCSITCSL .

BepositHocTs Ge3oTkaznoil padorer CT
[P], sBnsroIasics mokasaTeneM COBEPIICHCTBA
CIT, xapakTepu3yeT criocOOHOCTh CUCTEMBI HE
noryckaTth Oonee 14 aBapuiiHbIx 0TKa30B Nork-
wax—14 3a 100 ner GpyHKUMOHUPOBAHUS CUCTEMBI
(mpu MmakcumanbHO-OMycTHMON P>0,86), a B
ONTUMUCTUYECCKOM BapUaHTe, KaK MUHUMYM
Notkmin=3  (p¥  MHUHUMATBHO-AOMYCTHMOM
P>0,97), xoTopbie MPUBOAAT K MAJACHHIO TEMITe-
paTypsl B OTaIUIMBAEMBIX TOMEIICHUSX JKUIIBIX
A 00IecTBEHHBIX 3maHui Hmxke +12 °C, a B
MPOMBINIUIEHHBIX 3/MaHusx — Hwke +8 °C. Hano
MOYEPKHYTh, YTO B IMPOIECCEe DKCILTyaTaluu
CUT »sToT mokasaTenb ompenenser 0e30TKaz-
HOCTh  pabOTOCIOCOOHOCTH  HCKITIOYHTEIBHO
TEXHUYECKHM COCTOSTHUEM CaMOU CUCTEMBI.

Toraa KOMIUYECTBO aBapUITHBIX OTKa30B
B TEUCHHE OJIHOTO KaJICHIAPHOIO TojJia WA Of-
HOTO OTOIMUTEIHHOr'O MEPUOIa OMPEACIUTCS CO-
ornomienneM Norx/100 (ser), rme Norx — BBIOH-
paercs u3 CHull 41-02-2003 [5]. 3mech mHTe-
pecHO OoTMeTuTh, uTo mUpmHsITHEe P>0,97, T.c.
0,03 otkaza 3a 1 rog B ycnoBusix Kpaiinero Ce-
Bepa, TNIe pacueTHas TeMmIlepaTypa HapyXHOTO
BO3/lyXa B 3UMHHI TMEPUOJl OTOMUTEIBHOTO CE-
30Ha Konebercs B npeznenax ot — 50 mo — 60° C,
npubmmkaer cocrosaue CL[T k kputHueckon
CUTYaIUH, TIOCKOJIbKY CAaHKIIMOHUPYET U3JIUIITHE
BBICOKUU YpOBEHb aBapHMHOCTH, a WMEHHO
(pacuer OPHEHTHPOBOYHBIIN)
N, =0,03-1800 =54 apapuu B rox, rae 1800 -

opueHtupoouHoe uucno CHT Ha Teppuropun
SAxyTuu.

[lo naHHBIM CTaTHCTHYECKOTO aHaIM3a
[2] 3a nmocnenaue 5 ner kodppuLMEHT aBapwii-
HbeIX oTkiaroueHmuii CIIT — Kt a.0TK 10 TIPUUUHE
HapYIIEHUH BJIEKTPO-, BOAO- TOITMBOCHAOMKe-
HUf, TOXAapoB W JAp. OTPHULATENBHBIX BO3JEH-
CTBHM XapaKTepHu3yeTcs BETUYUHOU K as.OTK =
0,029, a K% on = 0,0078 1o MPUYMHAM OTKa30B
3JIEMEHTOB CIT. B  Ttakom  cmygae
Neprog = Nomk,, /100 +...

(KL o + K2 1) -1800= 66,27  aBapuu B

teuenne 1 roma, uro B 1,23 pasa mpeBblmaer
CpeIHEeCTaTUCTUYECKOE 3HaueHue, W 0e3 TOoro
MPUOIIKas KPUTHIECKOE COCTOSHUE aBapHITHO-
CTH.

Koa¢dummeHT roTOBHOCTH WM Kade-
ctBa cucrembl K:>0,97 — BeposTHOCTH paboOTO-
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CIIOCOOHOTI'0 COCTOSTHUSI CUCTEMBI B TEUEHHE BCE-
ro OTONHTEIBHOrO Ce30Ha, Kpome 264 dacos,
JOMYCKaeMbIX HOpMAaTHBaMH, MOIACPKUBATH B
OTaIIMBaEMbIX TIOMELICHUSAX PacyeTHYI0 BHYT-
PEHHIOIO TeMIepaTypy.

Kpurepuii xwuBywectn CHT [G] -
CIOCOOHOCTh CHCTEMBI COXPaHATH CBOIO pado-
TOCHOCOOHOCTh B OKCTPEMAIBHBIX YCIOBUSAX, a
TaKXe TapaHTUsl OBICTPOrO BOCCTAHOBJICHHUS I10-
cie umTenbHbIX (0onee 54 4) ocraHOBOB. B Ka-
YecTBE HA3BAHHOI'O KpHUTEpus BbIOMpaercs
yCJIOBUE CHIDKEHHS TEMIIEpaTyphl BO3AyXa B
OTaIUIMBAEMBbIX TTOMEUICHUSIX HIKE ee KpUTHde-
ckoro 3Hauenus + 3 ° C. HepacuerHbie moxoso-
nanus B CHull 41-02-2003 [5] paccmatpuBarot-
Csl HE TONIBKO KaK CTOSHHUE SKCTPEMalbHO HU3-
kux temmeparyp. KocBeHHo ¢ 3TuM (hakTopom
MOT'YT OBITH CBSI3aHBI HEKOTOPBIE 00bEKTUBHBIC
orpannueHus kak B camux CIT, tak u BHe ce-
pBl UX (PYHKIMOHMPOBAHMSI, KOTOPBIE HE MO3BO-
JSI0T o0ecreynTs TpeOyemMyro TemIeparypy B
OTaIUIMBA€MOM ITOMEIICHUH.

Cpok ciyx6s1 TC — mepuo BpeMeHU B
KaJIeHAapHBIX TOAaX CO JHS BBOJAA B DKCILTyaTa-
IIHI0, TI0 MCTeueHUH Kotoporo [4] cmemyer mpo-
BECTHU JKCIIEpTHOE 00CIeJOBAHUE TEXHUYECKOT O
COCTOSIHUSI TpyOONpoOBONA C IIENbIO OMNpeaerne-
HUS JOMYCTHMOCTH, TapaMETPOB U YCIOBHU €ro
JaJbHEHIeH SKCIUTyaTalld WM HEoOXOIMMO-
CTH €ro JeMOHTaXa.

Benmuuuna [P] onpenensiercst mo cieny-
routeit popmyne: P =e™°
rae D — mIoTHOCTh MOTOKa BO3HUKAIOIINX OTKA-
30B TC, compoBoXxAammmxcs CHHKEHHEM IIO-

nmaun  Teria norpeoutensm: D =E-Kc- L°2
1/ron. kM, rae: E — 000061meHHbIH K03 HUITHEHT
CIIO)KHOCTH CHCTEMBbI, TPHUBEICHHBIA K IMOTOKY
YYUTHIBAEMBIX OTKa30B, OIPENCICHHBIN MpH
HOPMAaTUBHOM ypoBHE 0e30Tka3HocTH; KC — Kko-
s puIMeHT, YIUTHIBAIOIMN yTpaTy WM CTape-
HUe pecypca KoHKpeTHoro ydactka TC, koro-
PBIi PaCCYMTHIBACTCS B 3aBUCHMOCTH OT BpeMe-
i skuBydect 1o  Qopmyne:  Kc=3-12%;
| yp =N / Ny, rae: |y, — MHAeKC yIpaTsl pecyp-

ca; Ny — BO3pAcT TEILIONPOBOJA; Ny — PacUeTHBII
CpPOK CITy>KOBI TerionpoBoaa; L — npuBeneHHbIN
MoKa3aTellb KOHCTPYKUHUH TEIIONPOBOAOB, BUAA
MPOKJIAJKH, UIMHBL M JUaMeTpa TeluIonpoBOaa
TC.

W3 CHull 41-02-2003 [5] BeiOupatotcs
MUHHUMAJIBHO-IOIYCTUMBIEC TIOKA3aTEeNu BEpOST-
HOCTH 0€30TKa3HOW PabOTHI, @ UMEHHO:

P,, = 0,97 — BeposiTHOCTE O€30TKa3zHOrO (PyHK-
LUUOHUPOBAHUS HCTOYHHKA TEIUIA;

P, = 0,90 — BeposiTHOCTH Oe30TKa3zHOTO (PyHK-
uuonuposanus TC;

P, = 0,99 — BeposiTHOCTE Oe30TKa3zHOTO (PyHK-
LIMOHUPOBaHUs a0OHEHTa,

P.;=0,86 — BeposTHOCTH 0€30TKa3HOTO (YHK-
unonuposanus CIIT.

Ha puc. 2 mokazana pacyerHas cxema
TC runorernueckoii CI{T, 6e30Tka3zHas pabora
KOTOPOH OIpEeeNseTcss y4acTKaMH TerIoTpac-
chl ¢ 3amaHHbIMH Mapamerpamu [3]. Tlomyuen-
HbIC HAa WX OCHOBE BEPOSITHOCTH OE€30TKa3HOU
pa6otel CLIT cBenmens! B Tabn. 1 mpu coOirose-
HUW CIIENYIONIMX HAYalIbHBIX YCIOBUAX, a
MMEHHO:

Aty =t ~lagap = =8°C (mwa oOue-
CTBCHHBIX BZ[aHI/H/I)
Aty = tKOM(b aBap =12°C (a1 mpo-

MBIINIJICHHBIX SZ[aHHﬁ);
L= 6,210-6  E= 0,5, KC =1,0 . KI/IHT.BP

= 1,0 (ko3¢ puImeHT NHTECHCUBHOCTH BOCCTAHO-
BUTENBHBIX PadoT).

Heo0xoauMo OTMETHUTB, YTO MPHUBENCH-
Hasl Ha pUC.2 TUIMOTETUYECKasi cXema SBISETCS
«3aKOJIBIIOBAHHOI», YTO B 3HAUYMUTENBHOH Mepe
yBenmuuuBaer ooy HaaexHocts CL[T.

I'otoBHOCTE M kadecrBo CILT — a3To,
MO CYIIECTBY, €CTh IMOKa3aTenb (aKTHUECKOIro
COCTOSIHMSI M CIIOCOOHOCTH CHUCTEMBI K Kade-
CTBEHHOMY KPYIJIOTOJUYHOMY TeIIocCHa0xXe-
Huto. BepostHocts kauectBa CLT onpenenser-
¢ 1o cnez[y}omeﬁ (bopMyJIe'

Qron Z i=1 ql / Qron

Qron 01 —Y2 -0z — q4 Qron
rae: Qo = 36524 = 8760 uwacoB B rony; (; —
oxxkunanue HeroroBHoctu CLT B wacax B mepu-
O]l CTOSIHUSI HEPACUETHBIX TEMIIEpaTyp Hapyx-
HOTO BO3JyXa B JaHHOM HACEJICHHOM ITYHKTE.
Ompenensercss Mo KIMMATHYECKUM MapaMeTpam
¢ yueroM nsHeprerudeckoro norenuuana CIT;
02 — OKUJIAHHUE HETOTOBHOCTU MCTOYHHUKA TEIUIa
B yacax; (3 — oxkuganue HeroroBHoctu TC B
qacax; (; — OXXKHJaHHE HETOTOBHOCTH a0OHEHTa
B Yacax.

Torga MUHHMMAIILHO AOIYCTUMAsl BEPO-
arHocTh ToToBHOCTH CLT k mcnpaBHO#M pabote
WJTU BEPOSITHOCTh €€ KAa4ecTBa (o, JOTKHA MPU-
OnmMKaThCI K CyMME BCEX O)KI/I,Z[aHI/Iﬁ HETOTOB-

HOCTH, T.C. ONPCACIIATHCA KaK zl lq| Taxum

00pa3oM Qo ~ 264 (4aca).

Hcnonp3yst BeMMYMHY BEPOSTHOCTH TO-
ToBHOCTU CLIT BO3MOXKHO ONpeNeauTh YCIOBUS
MTAaTHOTO (DYHKIMOHUPOBAHUS CUCTEMBI TIPH
HEPACUYCTHBIX MOXOJOJAHUAX, 33JaBaTh HCTOY-
HUKY TEHepallii Tella HOPMAaTHBHOE KOIWYe-
CTBO 4YaCOB HErOTOBHOCTH B TE€YEHUE OTOIH-
TEIBHOTO CE30HA, a TAKXKE PaCCUUTHIBATH PaJu-
yc¢ kauectBeHHoro TermnocHadxenuss CIT [Rr].
B namem runorermueckom ciaydae Rxr = 24,3
KM.
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Pucynok 2. T'unoternyeckasi cxema pacnpeaeauTebHbIX Tenjonposoaos CIIT:
(IITII-1,1ITII-2, U TII-7 — meHTpaibHEIC TEIUIOBBIC MMyHKTHI — HA KOTOPBIX HArpeBaeTCst BoJA IJIST CHCTEM TOPSYero
BOJIOCHAOXKCHUSI TPYNIT 3MaHMA. Pa3Mernaercst B OTIENBHBIX 3[JaHUAX BHYTPH KBAPTAJIOB WM JKHJIBIX MUKPOpPAKo-
HOB. OcHOBHOE 000py/10BaHHE: IIEHTpalIbHasl BOJONOAOTPEBATEIbHAS YCTAHOBKA M IIUPKYJISIIMOHHbBIE HACOCHI TOpPs-
Yero BOJIOCHA0KEHNS, TIOBBIIIAIOIINE HACOCH! XOJIOJHOTO BOJOCHA0XKEHUS, CPEACTBA aBTOMATH3AIMH U TEJICYPaB-
JICHUsI, KOHTPOJIbHO-U3MEPUTEIbHBIE TPHOOPHI: CAMOIUIITYIITNE U TTOKa3bIBAIOIINE MAHOMETPHI M TEPMOMETPHI, pac-

XOJIOMEPBI U BOIOMEPHI)

Tabmuna 1. JlanHbIe pacyeTa BeposiTHOCTH 0e30TKa3HOI padoTsl runoreTnyeckoii CIT

H VYcroeHblit @ Tero- Tnorocts asapuii-
AMMCHOBAHHE npoBosa yuactka TC Juuna yaactka TC HBIX OTKa30B I10 BepositrocTh Ge301-
yuactka CLIT P (M) (k™) ygacTKaM T)C (L/ron. | xasmoit paborer TC
KM

1-u 0,2 0,8 2,1010° 0,99

2-a 0,2 1,3 7,3510" 0,89

3-a 0,3 2,1 6,8810" 0,86

3-b 0,25 4,2 5,3110" 0,85

4-b 0,3 0,7 1,18'10° 0,99

4-c 0,3 1,5 6,2410" 0,86

5-c 0,3 2,0 4,8110™ 0,84

7-c 0,4 3,7 1,08'10° 0,99

2-f 0,5 0,8 7,7810" 0,82

5-f 0,6 1,4 8,9510™ 0,81

5-e 0,7 3,1 51010" 0,83

6-e 0,9 1,8 0,87°10° 0,99

7-d 0,8 0,9 1,2310° 0,99

4. PacyeTr CHMKEHHSI PHCKA IEHTPAJBHBIX
TEIUIOBBIX MYHKTOB, 000PYI0BaHHBIX
Pe3epBHBIMU YHEPrOreHePATOPaAMHU
UToObl OIICHUTH YKOHOMUYECKYIO IEIIeCO-

00pa3HOCTh CHW)KCHHUS pPUCKA aBapUUHBIX CHUTYya-
UMM B PACCMOTPEHHOM BBIIIE TUIMOTETHYECKOU
CIT, Bocmonb3yeMcs CTaTUCTUYECKUM IapameT-
poM mIoTHOCTH OTKa3oB ycinoBHoro L[TII u ero
BEPOSTHOCTHBIM 3HAYCHHEM, BBIOMpPAaEMBIMUA U3
CHull 41-02-2003 [5]. Toraa mioTHOCTh OTKA30B
M3-32 aBapuii Ha BHEITHUX JJIEKTPOCETSIX COCTaB-
nster Durn = 6,610° 1/rox, a cooTBercrByromee
3HAYEHHE €€ BEPOITHOCTH POTK,;; =0,9934 . Ycra-
HOBJIEHO, 4TO mo cocrosHuio Ha 01.01.2011 r.

CyMMa TMpSIMBIX U KOCBEHHBIX MOTEPh, YUUTHIBAIO-
IIMX SKOJMOTMYECKHUH M COLNUaNbHBIA ymiepO ot
Kaxaoro ¢pynkuuonansHoro otkasa LITII, cocras-
1s1eT Cypurmn = 26,5 MIH. pyOineit. 3aTpatsl Ha J0-
ykomiiekroBanue ogHoro L{TII aBapuitHbIM aBTO-
HOMHBIM  JH3€Ib-3JIEKTPUYECKUM  arperatom
(A2A), wnampumep, «Aszumytr AJl 16-T400»,
cocraBsaT — Copa = 0,221 muH. pyoOnei. [{ns cpas-
HEHHS YKOHOMHYECKOH 3(pPEeKTUBHOCTH MPUHLIUTIA
JOYKOMIUIEKTOBAaHUSl aBapUUHBIMH  arperaTaMmu
IITII pacdeTsl MOXHO OCYIIECTBJIATH O ABYM Ba-
pHaHTaM:
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B-1 - nmoykomruiekToBaHHE HAICH THITO-
tetudeckoil CI{T cemblo Ha3BaHHBIMU BhIIIE JJDA
o yuciy L[TII B kaxmom u3 Hux, T.e. J1 = 7.

B-2 — noykoMImuiekToBaHHE TOIBKO OAHOTO
ycnoBro nomuHaHTHoro LITIT (ckaxer LITII-4)
nono0HeM [IDA, npu atom J, = 1.

Wtak, mMaTemMaTHYecKoe OXUAAHUE YHUCIA
otka3oB Ha LTIl u3-3a aBapuii Ha BHEIIHHUX DJIEK-
TPOCETSX COCTaBHT:

MOurn; = Durn - PoTK 1y, - Jp = ...
..=7-6,6-10°.0,9934 =0,045895 aBapHil.

CpoK OKymaeMoCTH TperoTBPAILCHHOI0

CYMMapHOT0 yiiep0a cOCTaBHT:
Tox1=J1-Cryy / MOurny - Copy 1y = o
. =7.0,22170,04589526,5=1,3 rona.

[Ipu Bapuante B-2 ananornvHeie pacuersl
ClIeAyIOIIHeE:

Puck aBapun B CLIT nmo npuumHe OTKIIO-
YeHUS 3JIEKTPOIHEPTHH OYAET BEIYUCIATHCS Kak:

6,6-1072.6/7=5,65-10";
MOurn, =5,65-107% = 0,048428 apapui;

Takum 00pa3oM, CPOK OKYIIaeMOCTH CyM-
MapHoro ymepoa —

To1=> -Cma/(MOHTHZ =MOy1n. ) Cyuyrn = -
..=1-0,221/0,002583-26,5=4,6 ner.

Cpok OKymaeMOCTH IpPH pacydere Mo Bapu-

anTy B-1 mouTu B Tpu pa3a MeHbIIIE.

BrIiBoaBI

1. B pe3ynbpTaTe aHaM3a yCTAaHOBIICHO, YTO B
HacelleHHBIX yHKTax P®, uncnennocteto ot 20,0
ThIC. YenoBek 710 1,0 MITH. )KuTenel U BBITIE TOMHU-
HUPYIOIIEH CHUCTEMOW TeIIopuKaluu SBISIETCS
CLT. Ilpm stoM moutu Bcs EBpomeiickas uactb
P® rasudunmpoBana, B To BpeMsi Kak Ha OOJbILEH
tepputopun LlenTpansHoit 1 Bocrounoit Cubupu
OCHOBHBIM BHUJIOM TOILJIUBA SIBIIACTCS KaMEHHBIN
YTOJIb.

2. Cymectytonme TOLl u MOIIHBIE KOTENb-
HblC HAYHMHAIOT OCBaWBaTh KOMOMHHPOBAHHYIO
BBIpAOOTKY TeIUIa U 3JIEKTPOIHEPTUH, MpPU HTOM
OpPraHU3ylOT JKOJOTHYECKH YHCTOE CXKHUTaHHE
MECTHBIX HU3KOCOPTHBIX BHJIOB TOILIHBA.

3. Bricokas crenens aBapuitHocti CT cBsiza-
Ha B OCHOBHOM ¢ u3HocoMm 50-60 % Bcex BxOmd-
OMX B MX COCTaB TEIUIONPOBOAOB, YTO, B CBOIO
ouepenp, 10 60-70 % cHmxaer 3QQPeKTUBHOCTD
TerIoCHAOXEHHUs, B T.4. M 32 CUET «HEIOTpeBa»
terutonocutenst Ha 40 -55 ° C. B To e camoe Bpe-
Msl HaOIIoAaeTcss TOBCEMECTHOE IPEBBILICHHE

TEIJIONOTePh B 3 pa3a 10 CPaBHEHHUIO C HOPMATHUB-
HBIMH BO BHOBb BO3BOJAMMBIX CTPOCHUSIX.

4. PexuM OKCIUTyaTallud —CYIIECTBYIOIINX
CTaNbHBIX TPYOOMPOBOAOB MPH COAECPKAHUU KHC-
JopoJia B IIMPKYJIHUPYIOUIEH B HUX CETEBOW BOJE,
Ha TOPSIIOK MPEBBIIAIONIMNA HOPMAaTUBHOE 3HAUE-
HUE, sBIIseTcs HaumOolee OMacHBIM (akTOpOM C
ToukHu 3peHus aBapuiiHocty CLIT.

5. K OCHOBHBIM NpUYMHAM aBapUHHOCTH KOT-
JI0AarperaToB OTHOCATCS BCEBO3MOXHBIE Hapyllle-
HUS BOOHOTO P&KHUMA, B T.4. U yTeUKa U3 HUX Tell-
JIOHOCHTENS, T.€. CETEBON BOJBI.

6. 4 xpuTepuss HaASKHOCTH, CHOPMYIUPO-
Banubie B CHull 41-02-2003 [5], B memnoM ymoBiie-
TBOPSIOT TIOCTaBJIEHHOW 3ajade, OIHAKO, €Clu
MOJIb30BATHCSI KPUTEPUEM BEPOSITHOCTH O€30TKa3-
Holt pabotel CT, To B ycnoBusix Kpaiinero Cesepa
OpH  KPUTHYECKUX MPOJOIDKUTENBHBIX 3UMHUX
TeMmIieparypax, HocTuraronmx 3HaueHuii B 60 °C,
TO STOT KPUTEPHH MOBHIIAET U O3 TOrO PeanbHO
CYIIECTBYIOUINM BBICOKMI YpOBEHb aBapHMHHOCTH
CT.

7. Pacuer cumxkenus pucka CT, noobopymo-
BaHHBIX COMOCTaBHMO HEIOPOTUMH HCTOYHUKAMH
3NEKTPOIHEPTUH, MOATBEPKAAET MX IKOHOMMUE-
CKYIO L1€JIeCO00Pa3HOCTb.
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