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Pa3pa60TKa BJIeKTpOHHOfI MOJCIHN CXCMbI TEIJIOCHA0KEHMS.



COCTAB JOKYMEHTA

O6OCHOBLIBaIOI_IlI/Ie Marcepualibl K CXEMC TeHJ'IOCHa6)KeHI/I$[, SABJIIOIIUCCA €€

HEOTHEMJIEMOM YaCTbIO, BKIIIOYAKOT CIICAYIOIINEC I'JIaBbI:

I'maBa 1

I'maBa 2

I'masa 3

I'naBa 4

I'masa 5

I'nmaBa 6

I'nmasa 7

I'nmasa §

I'nmaBa 9

I'masa 10
I'maBa 11
I'naBa 12

I'masa 13

I'maBa 14
I'maBa 15
I'maBa 16
I'masa 17
I'maBa 18

«CymiecTBylolniee MojoxeHue B cepe Npou3BoJCTBa, epeaayd U MOTPeOICHUs
TEIUIOBOM SHEPIUHM JUIs LeNel TeIIOCHA0XKEHUs»

«CymiecTByloniee U MNepcrueKTUBHOE NOTpeOIeHNe TEeIIOBOM 3HEPIUU Ha LIEIH
TEIUIOCHA0KEHU S

«ONeKTpOHHAasT MOJENIb CUCTEMbl TEIUIOCHA0XKEHUS IOCEJICHMsI, TOPOJCKOrO
OKpyra, roposia ¢peaepanbHOTro 3Ha4eHUS»

«Cy1iecTByloniee U MepcrneKTUBHbIE OalaHChl TEIIOBOM MOIIHOCTH UCTOYHHUKOB
TEIUIOBOM HEPIHH U TEIJIOBOW HArpy3KH MoTpeduTesneii»

«Macrep-miaH pa3BUTHS CHUCTEM TEIUIOCHAOXKEHHSI TOCETIEHUS, TOPOICKOTO
OKpyra, ropojia (eaepajbHOTO 3HaYCHUS»

«CylecTByloni€ ¥ MEpPCHEeKTUBHbIE  OalaHChl  MPOU3BOJUTEIILHOCTH
BOJOIOATOTOBUTENBHBIX ~ YCTAHOBOK W MAaKCHUMaJbHOTO  NOTpeOJieHUs
TEIUIOHOCUTENSL TEIUIONOTPEOAIOIUMH YCTAHOBKAMH MOTpeOuTENe, B TOM
YlClie B ABApUHHBIX PEKUMAX)

«IIpemioxkeHuss MO  CTPOUTENBCTBY,  PEKOHCTPYKIHMH,  TEXHHUYECKOMY
MEPEBOOPYKEHUIO U (MJIM) MOJIEPHU3ALUU UICTOYHUKOB TEIUIOBOM SHEPT UM
«IIpemnoxeHuss MO CTPOUTENBCTBY, PEKOHCTPYKUMU W (MJIM) MOJEpHHU3ALUU
TEIJIOBBIX CETEH»

«IIpenmoxxeHus: Mo TMEPEBOAY OTKPBITHIX CHCTEM TEIJIOCHAOXKEHUS (TOopsyero
BOJOCHA0KEHMSI) B 3aKPBIThIE CUCTEMBI TOPSIYETO BOJOCHAOKEHUS»
«IlepcriekTUBHBIE TOTIMBHbIE OATaHCHD»

«O1eHKa HaZIE)KHOCTH TEIJIOCHA0KEHU )

«O00CHOBaHHE WHBECTHLIMA B CTPOUTEIBCTBO, PEKOHCTPYKIUIO, TEXHUYECKOE
MIEPEeBOOPYNKEHUE U (UIIN) MOACPHU3ALIHION

«IHauKaToOpsl pa3BUTUS CUCTEM TEIUIOCHAOKEHUS TOCEJICHUS, TOPOJCKOTO
OKpyra, ropoja ¢peaepansbHOT0 3HAaYCHUS»

«lenoBsle (Tapu(HbBIE) TOCIEACTBUI»

«PeecTp eaMHBIX TEMIOCHAOKAIOLUIUX OPTraHU3ALNI

«Peectp MeponpuATHii CXEMBI TETIOCHAOKESHUSDY

«3amMeuaHus U MPeI0KEHHS K MTPOEKTY CXEMbI TETNIOCHA0KEHUS»

«CBOJHBIII TOM U3MEHEHUM, BBHINIOJIHEHHBIX B Jopa0oTaHHOM U  (WiM)

aKTyaJIM3UPOBAHHOMN CXEME TETUIOCHAOKECHUS
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OINMPEAEJIEHUA

B HaCTOHH_Ieﬁ riraBC MPUMCHAIOTCA CICAYIOMUC TCPMHUHBI C COOTBCTCTBYIOIIUMHU

ONPEIACICHUIMMU.
TepMuHbI Onpenenenus
TennocHabxenue Oo0ecrnieueHne noTpeOHUTENEH TEIIIOBOW SHEPTHU TEINIOBOH YHEPIHEH,

TETIJIOHOCUTEJIEM, B TOM YHCJIC TOAACPIKAHNE MOIITHOCTH

Cucrema TeIIoCHA0KEHUS

COBOKYITHOCTh MCTOYHHMKOB TEIJIOBOM 3HEPIMH W TEIUIONOTPEONSAIOMNX YCTaHOBOK,

TEXHOJOTHUYCCKHN COCAMHCHHBIX TCINIOBBIMH CCTAMHU

HcTounnk TemioBoi
SHEPTHUU

YeTpoicTBO, IpeIHA3HAYEHHOE 1)1 IPOU3BO/ICTBA TEIJIOBOW SHEPTUU

TemmoBas ceTh

COBOKyHHOCTB YCTpOﬁCTB (BI(J'I}O‘IaH LOCHTPAJbHBIC TCIJIOBBIC IYHKTBI, HACOCHBIC
CTaHHI/II/I), NMpeAHa3sHAYCHHBIX JId mepeaavdu TEIJIOBOM OHEPruun, TCIUIOHOCUTEIA OT

HUCTOYHUKOB TETIOBOM SHEPTUU 10 TETUIOMOTPEOISIONINX YCTAHOBOK

TermoBas MOIIHOCTH (Hanee
- MOIIIHOCTb)

KonudecTBo TEIIOBO# 3HEPTHH, KOTOPOE MOKET OBITh MPOU3BEICHO U (MJIH) IIEPEIaHO

10 TETIJIOBBIM CETAM 3a €AUHUIY BDEMCHHU

TennoBas Harpy3ka

KonruecTBo TEIIOBOM SHEPTUH, KOTOPOE MOXKET OBITh IPUHSTO MOTpEeOHUTENIEM

TEILJIOBOM OHEPIruu 3a CAMHUIY BDEMCHU

[otpebutens TerroBoi
SHEpruu (naiee

HI/II_IO, npn06peTa}0mee TCIUIOBYHO 3HCPTHIO (MOH.[HOCTL), TCINIOHOCUTEIDb  IJIA

HCIOJIb30BaHUA HaA MPUHAAJICKAIUX CEMY Ha IIpaBe COOCTBEHHOCTH MIIH HHOM

OTPeOUTEIH)
3aKOHHOM OCHOBAaHHMHM TEIJIONOTPEONAIOMMNX YCTAaHOBKAaX JHOO Il OKazaHHA
KOMMYHQJIBHBIX YCJIYT B YaCTH T'OPSYETr0 BOJOCHA0KEHHS M OTOIICHHS
Temnonorpedistomas VYerpoiicTBO,  NMpegHa3HauY€HHOE /i1 HWCIOJb30BaHMS  TEIUIOBOM  3HEpPruu,
yCTaHOBKa .
TCTIJIOHOCUTEIIA JId HYXK] HOTpGGI/ITeHH TCIJIOBOU DOHEPTUU
TenmocHabxkaromas Opranaunzanus, OCYULIECTBIISAOLIAs IPOJAXKY MOTPeOUTEIM u (nmm)
OpraHu3aIus

TETUIOCHA0KAIOIMM OPTraHU3aIMsIM TPOU3BEACHHBIX WM NPHOOPETEHHBIX TEIIOBOH
9Hepruu (MOIIHOCTH), TEIUIOHOCHUTENS M BIAJCIONIas Ha NpaBe COOCTBEHHOCTH WM
MHOM 3aKOHHOM OCHOBAaHMH HCTOYHHKAMHU TEIIOBOW SHEPTUH M (WJIM) TETIOBBIMH
CeTSIMH B CHCTEME TEIUIOCHAOXKEHMS, IIOCPEJCTBOM KOTOPOI OCYIIECTBIISETCS
TeMJIOCHA0KeHNE TTOTPeOHTENeH TETTIOBOH SHEPTHH (JJaHHOE TOJIOKEHNE TIPUMEHSIETCS
K PEryIMpOBaHUIO  CXOJHBIX OTHOLIEHHH ¢

y4dacTuem MHAWBUAYAJIbHBIX

MIpeaIpuHIMATEIIeH )

TemnnocereBas OpraHu3anus

Opranuzanus, OKa3bIBaloILIas yCIyr'W IO Tepefade TEIUIOBOW »HEpruu (IaHHOE
MIOJIOKEHWE MPUMEHSIETCS K PETYJINPOBAHUIO CXOIHBIX OTHOIIGHWI C YydYacTHeM

WHAWBHIYANbHBIX IPeIpUHUMATEIeH)

30Ha OEHCTBUSA CUCTEMBI
TEMI0CHAOKEHHS

Teppuropust ropoACKOro OKpyra Wid €€ 4acTbh, IPaHULbI KOTOPOM yCTaHaBIMBAIOTCS
1o HanOoJiee yNaJICHHBIM TOYKaM IOJKJIIOYEHHsI MOTPeOUTENeH K TEIUIOBBIM CETSIM,

BXOJAIIUM B CUCTEMY TEIIOCHAOKEHUS

3oHa ﬂeﬁCTBHﬂ HUCTOYHHKA
TEIJIOBOI OHEPrun

TeppI/ITopI/m TOpOACKOI'0 OKpyra Win €€ 4aCTb, I'PaHHUIbL KOTOpOﬁ YCTaHaBJIMBAIOTCA

3aKPBITBIMU CCKIIMOHUPYHOIIUMU 3aJIBUJKKaMH TEIIOBOM CCTHU CHUCTEMBbI

TEMI0CHAOKEHHS

YcTaHoBIIeHHAS MOITHOCTh
HCTOYHHMKA TEIIOBOK
SHEPTUU

CyMMa HOMMHAJIBHBIX TEIIOBBIX MOIITHOCTEH BCETO IIPUHATOTO II0 aKTy BBOJa B

SKCIUTyaTalMio 000pyIOBaHUS, MPEIHA3HAYCHHOTO I OTIYCKa TEIUIOBOW >HEPTUH




TepMuHbI

Onpenenennst

HOTpe6I/ITCJ'I$[M Ha COOCTBEHHEIE U XO3SIICTBEHHEIC HYXIbL

Pacnonaraemas MOIIHOCTB
HCTOYHHUKA TETJIOBOM
SHEpPruu

Bennuuna, paBHas YCTaHOBJIEHHOH MOIIHOCTM MCTOYHMKA TEIUIOBOM SHEPrUM 3a
BBIYETOM OOBEMOB MOIIHOCTH, HE peal3yeMOil O TEXHHYECKHM IpPHUYUHAM, B TOM
Yuclie M0 NPUYMHE CHW)KEHHS TEIUIOBOW MOLIHOCTH OOOpYIOBaHHS B pe3yjbTaTe
9KCIITyaTallid Ha MPOJICHHOM TEXHHYECKOM pecypce (CHIKEHHE IapaMeTpoB Iapa
nepen  TypOMHOW, OTCYTCTBHME PEIMPKYJSIHMM B  TNHKOBBIX  BOJOTPEHHBIX

KOTJIOarperarax u Jip.)

MoIIHOCTh UCTOYHUKA
TEIJIOBON YHEPTHU HETTO

Bennuuna, paBHas pacnosiaraeMoid MOLIHOCTM HCTOYHUKA TEIJIOBOW SHEPIUH 3a

BBIYETOM TEILIOBOM HarpyskKu Ha COOCTBEHHEIE U XO35HCTBEHHBIE HYXIbL

KomOunHupoBanHas
BBIPa0OTKA ANIEKTPHUUECKOI 1
TEIJIOBOU YHEPIUU

PexxuM paboOThI TEIUIOANIEKTPOCTAHIMM, TP KOTOPOM IPOU3BOZACTBO DJIEKTPHUYECCKOM
SHEPruy HENOCPEICTBEHHO CBS3aHO C OJHOBPEMEHHBIM IPOU3BOJACTBOM TEILJIOBOU

SHEepIruu

TemnocereBble 0OBEKTHI

OOBEKTHI, BXOJSIIIE B COCTAB TEIUIOBOW CETH U 00ECIeYHBaIOIINE Nepeiady TeIJIOBOU
SHEPTHH OT KCTOYHHWKA TEIUIOBOH SHEPIHH A0 TEIUIONOTPEOIMIONHNX YCTaHOBOK

OTpeOUTENICH TETIOBOH SHEPTHH

PacueTHEIN 31€MEeHT
TEPPUTOPHUANBEHOTO JCTICHUS

Tepputopust TOPOACKOTO OKpyra WM €€ YacTb, NPUHATas U Ieled pa3padoTKH
CXEMBbI TEIUIOCHA0XKEHHS B HEM3MEHAEMBIX I'PAaHHIAX Ha BECh CPOK JICHCTBHSA CXEMBI

TEIUIOCHAOKCHUS




NEPEYEHDb NPUHATHIX OBO3HAYEHUMN

Nen/n | Coxpamenne IMosicnenue
1 BMK biiouHo-MOyIBEHAS KOTENbHAS
2 BITY BoponoaroroButenbHas ycTaHOBKa
3 I'BC Topsiuee BomocHaOX EHHE
4 ETO Enunas TeruiocHa0karomas Opranu3aius
5 3ATO 3aKpeITOe TePPUTOPHATIEHOE 00pa3oBaHMe
6 4001 MHBecTULIMOHHAS TPOTrpaMMa
7 NTII MNunuBuayanpHbIN TEMIOBOW MyHKT
8 MK, KM MyHununanpHast KOTeabHas
9 MVII MyHULMIIaNbHOE YHUTAPHOE MIPEAPUATHE
10 HBB Heo0xonnmas BanoBast BEIpydKa
11 HC Haumor Ha 1o6aBIeHHYIO CTOMMOCTD
12 HH3T HecHuxaemblit HOpMaTUBHBIN 3a11ac TOIUIMBA
13 HC Hacochast craHmus
14 HTA HopmartuBHas TexHuueckas JOKyMEHTalus
15 HO23T HopmatuBHBI# 5KCITyaTallMOHHBIN 3a11aC OCHOBHOTO MJIM PE3EPBHOTO BUOB TOILUIMBA
16 OB OTOoIUIEHHE U BEHTHIISIINAS
17 OH3T OOuTmii HOpMAaTUBHBIHN 3aI1ac TOIUTABA
18 TP [IpoekTHBIE U U3BICKATENBCKHE PAOOTHI
19 ITHC IloBbicuTENBPHO-HACOCHAS CTAHIUS
20 IIIT PD ITocranosnenue IlpaButensctBa Poccuiickoit denepanun
21 [y [enomommyperan
22 CMP CTpouteabHO-MOHTaXHBIE pabOTHI
23 CUT CucteMa IIeHTPaTN30BaHHOTO TEIDIOCHA0KESHHUS
24 §iC) TenuoBas sHEprUs
25 XBO XUMBOJIOOUHCTKA
26 XBII XUMBOIOMOATOTOBKA
27 OTII LenTpansHBI{ TEIUIOBOW MTYHKT
28 SM DJeKTpOHHAS MOJICTh CUCTEMBI TETUIOCHAOKEHHUS




I''TABA 11 OHEHKA HAJEXKHOCTHU TEIIVIOCHABKEHUA

HamexxHocTh CHCTEM  IIEHTPAJIM30BAHHOTO  TEIJIOCHAOXKEHHS  ONpeesseTcs
CTPYKTYpPOH, MapaMeTpamu, CTEIEHbI0 PE3CPBUPOBAHMSI U KaUYECTBOM JJIEMEHTOB BCEX €€
MOJCUCTEM — HCTOYHHKOB TEIUIOBOM SHEPTHH, TEIUIOBBIX CeTed, Y3J0B MOTpeOJIeHuUs,
CHUCTEM AaBTOMATHYECKOTO PETYIHPOBAaHUS, a TaKXKe YypPOBHEM OKCIUTyaTalldd U
CTPOUTEIBHO-MOHTAXHBIX padoT.

B cuny psna kak ymgaJieHHBIX IO BPEMEHH, TaK M JICUCTBYIONIUX ceivac MpUYUH
MTOJI0KEHUE B [EHTPATM30BAHHOM TEIIOCHAOKEHUH XapaKTepu3yeTcs
HEY/JOBJICTBOPUTEIBHBIM  TEXHHYECKMM  ypOBHEM M HHU3KOH  DKOHOMHYECKOU
9G(EeKTHBHOCTBIO ~ CHUCTEM,  HW3HOIICHHOCTBIO  OOOpYIOBaHUS,  HEIOCTATOYHBIMHU
HAJCKHOCTBIO TEINIOCHAOKEHUS W YPOBHEM KOMQoOpTa B 37aHUAX, OOJBIIUMHU MOTEPSIMH
TETUIOBOM HEPTHH.

Haunbonee HeHaIeXHBLIM 3BEHOM CHCTEM TEIUIOCHAOKEHUS SBJISIOTCS TEIIOBBIC
CeTH, 0COOCHHO TpH HX IMOA3EMHON MpOKIaaKke. JTO, B IEPBYIO OYepeab, 0OYCIOBICHO
HU3KUM Ka4eCTBOM MPUMEHSEMBIX paHee KOHCTPYKIUH TEIUIONPOBOAOB, TEIJIOBON
W30JISIIUM,  3allOPHOM  apMaTypbl, HEJOCTATOYHBIM  YpPOBHEM  aBTOMAaTHYECKOTO
PETYIMPOBaHUS MPOIIECCOB TIEpeIadu, pacipeiejeHUS U MOTPEOICHUS TETUIOBOM SHEPIHH,
a TakKe BCE YBEIIMUMBAIOIIMMCS MOPAIBHBIM M (DH3UYECKUM CTapEHHEM TEIUIONPOBOJIOB U
000pyI0BaHMSI U3-32 XPOHUUYECKOTO HEJOPUHAHCUPOBAHUS padOT IO WX MOJCPHHU3AIUU U
pekoHCTpyKIIMH. Kpome TOro, CTpyKTypa TEIUIOBBIX CETE B KPYIHBIX CHCTEMax HE
COOTBETCTBYET MX MacIITabam.

[lenpro pacuera SsBISICTCS OIGHKA CIIOCOOHOCTH TEIUIOBBIX CETEH HAJIeKHO
obecrieunBaTh B TCUCHUE 3aJTaHHOTO BPEMEHH TpeOyeMbIe PEXKUMBI, TTapaMeTPhbl U Ka4eCTBO
TEIJIOCHAOXKEHHUST KaXKJIOTO TMOTpPeOUTENs, a Takke OOOCHOBAaHME HEOOXOJUMOCTH H
npoBepku A(PPEKTUBHOCTH peanu3allid MEPOIPUSTUH, TOBBIIAIONINX HAJIEKHOCTh

TEII0CHA0KEeHHsI MOTpeOuTeseH TernI0BOM SHEPTUH.

11.1 OO0mue mojoKeHus

OneHka HAAECKHOCTU TEIUIOCHAOXKEHHsSI pa3pabaThIBalOTCI B COOTBETCTBUH C
NOJAMYHKTOM «W» MyHKTa 19 m myHkta 46 TpeOGoBaHuMil K cXxemMaM TeMJIOCHAOKEHUS.
HopmaTtuBHble TpeOoBaHMS K  HAAE&KHOCTH — TEIJIOCHAOXKEHHUS  YCTAHOBJIECHBI B
CIT124.13330.2012 (axryanuszupoBanHas Bepcust CHull 41-02-2003 «TemnoBsie ceTn») B

4acTH MMyHKTOB 6.25-6.30 pa3nena «HanexHoCTbY.



B CII 124.13330.2012 HageXHOCTh TEIJIOCHAOXKEHUSI  OMNpEAessieTcss 10
CITOCOOHOCTH MPOEKTUPYEMBIX M JCHCTBYIOIMNX UCTOYHUKOB TEIUIOTHI, TEIIJIOBBIX CETCH U B
[[EJIOM CUCTEM LIEHTPAJIU30BAHHOTO TEIJIOCHAOXKEHHS 00ecTeunBaTh B TEUCHHUE 3aJJaHHOTO
BpEMEHH TpeOyeMble PEKHUMBI, TMapaMeTphbl M KayeCTBO TEIJIOCHAOKEHHS (OTOIJICHUS,
BEHTWIALIMM, TOPSYETO BOJOCHAOXKEHHS, a TakKe TEXHOJOTHYECKUX MOTpeOHOCTEH
NpeAnNpusITAR B TIape | Tropsiuel Boje) obecrneunBaTh HOPMATHBHBIE TOKa3aTeNH
BEPOATHOCTH 0e30TKa3HOM paboTsl [P] (manee no tekcty — BBP), koagduuuent roroBHOCTH
[K.], »xuByuectu [XK].

Pacuer moka3zaresneii cHCTEMBI C y4eTOM HaJeKHOCTH JOJIKEH MPOU3BOIUTHCS IS
KaxJ0ro mnorpedutens. [lpy 3ToM MUHUMAIbHO JOMYCTUMBIE MOKA3aTed BEPOATHOCTU
0e30TKa3HOM pabOTHI ClIeyeT MPUHUMATh IS :

— HWCTOYHHKA TEIUIOTHI Put = 0,97

— TemnoBBIX cereit Ptc = 0,9;

— motpebuTens Termnorsl Pt = 0,99;

— CHCTEMBI IEHTPAJIM30BaHHOTO TeruiocHadxeHus (ganee mo tekcty — CLT) B
nenom Perr = 0,9-0,97-0,99 = 0,864.

HopmaTtuBHble moka3arenu 0e30TKa3HOM paOOThI TEIUIOBBIX CETE 00eCTeunBaIOTCs
CIEAYIOIIMMHU MEPOTIPUITUIMU:

— YCTaHOBJICHUEM TIPEAEIbHO JIONMYCTUMOW JJIMHBI HEPE3E€PBUPOBAHHBIX
YY4acCTKOB TEIUIONMPOBOJIOB (TYMUKOBBIX, pPaJAUAIbHBIX, TPAH3UTHBIX) [0
Ka)KJIOTO MTOTPEOMTEIIS HITH TEIIJIOBOTO MYHKTA,

— MECTOM pa3MEIICHUs] PE3EPBHBIX TPYOONPOBOAHBIX CBA3EH MEKIY
paauaibHBIMU TEIJIONPOBOIAMU;

— J0CTaTOYHOCTBIO JAMAMETPOB, BBHIOMPAEMBIX HpPHU MPOCKTUPOBAHWHU HOBBIX
WU PEKOHCTPYUPYEMBIX CYIIECTBYIOIIMX TEIIOMPOBOAOB JJIsl 0OeCIeueHus
PE3EPBHOI MOJa4H TEIJIOTHI MOTPEOUTEISAM P 0TKA3aX;

— HEOOXOAMMOCTh 3aMEHBI HAa KOHKPETHBIX YYaCTKaX KOHCTPYKIIUN TEIUIOBBIX
ceTel W TEIJIONPOBOJOB Ha OoJjiee HaJeXKHbIE, a TakkKe 0OOCHOBAHHOCTH
nepexo/ia Ha HaJ3eMHYI0 WM TOHHEJIbHYIO MPOKIIAIKY;

— OYepeTHOCTh PEMOHTOB M 3aMEH TETUIOMPOBOJIOB, YACTUYHO WUJIU MOJTHOCTHIO
YTPAaTUBIINX CBOU pecypc.

['OTOBHOCTh CHCTEMBI TEIUIOCHAOXKEHHMSI K HWCIpPaBHOM paboTre B TeueHUE
OTOINMUTEJIBHOTO MEPHUOJIa OTIPEACIISACTCS 0 YUCTY YaCOB OXKUJAHUS TOTOBHOCTH: UCTOYHHKA

10



TEIUIOTHI, TEIJIOBBIX CETEH, MOTPEOUTENeH TEIJIOTHI, a TAK)XKE - YUCITY 9acOB HEPACUETHBIX
TEMIIEpaTyp HAPYKHOTO BO3/lyXa B JAHHOW MECTHOCTH.

MunumanbHO AomycTUMBbINA TokazaTens rotoBHOcTH CLT x ucnpaBhoit padorte Kr
npuHUMaeTcs paBHbIM 0,97.

HopmaTuBHble mOKa3aTea rOTOBHOCTH CHUCTEM TEIJIOCHAOXKEHHSI 00eCleunBaroTCs
CIEAYIOINMHU MEPOTIPUITUIMU:

— roroBHOCThIO CLT k oTonuTensHOMY CE30HY;

— JI0OCTaTOYHOCTBIO YCTAHOBJIEHHOW (pacmojiaraeéMoi) TEeIJIOBOM MOITHOCTH
UCTOYHUKA  TEIUIOBOM  SHepruM 1l OOecleyeHusi  UCIPaBHOTO
¢byukumonnpoBanus CLT npu HepacyeTHBIX MOXOJIO0IaHUSAX;

— CMOCOOHOCTBIO TETLIOBBIX ceren o0ecrneynThb HCIIpaBHOE
¢dyuakimonupoBanue CIT mpu HepacyeTHBIX MOXOJIOIAHUSX;

— OpraHU3aIlMOHHBIMM M TEXHUYECKHMMH MepamMHu, HEOOXOAUMbIe IS
obecrnieyenust ucnpapaoro Qynkiuonupoanuss CIT na ypoBHe 3amaHHOMN
TOTOBHOCTH;

— MaKCHUMaJbHO JOMYCTHUMBIM YHCJIOM YacOB TOTOBHOCTH ISl MCTOYHUKA
TETJIOTHI.

[ToTrpebutenu TEmIOTHI MO HAACKHOCTH TEIJIOCHAOXKEHUS JIeNATCS Ha TpHU
KaTerOpHHu:

IlepBasi kareropusi - mOTpeOUTENU, HE JOMYCKAIOIIUE IEPEPHIBOB B IMOJayue
pacyeTHOro KOJIMYECTBA TEIUIOTHI U CHUXKEHUS TeMIEepaTypbl BO3AyXa B IOMEIICHUSX,
Hwke mnpenycmMorpeHHbIx [OCT 30494-2011 «3manus >xkuibie M OOIIECTBEHHBIE.
[TapaMeTpsl MUKPOKIMMATA B IIOMEIICHUSIX).

Hampumep, OOnbHUIBI, pOAWIBHBIE JOMa, ACTCKUE OIIKOJIBHBIC YUPEKICHUS C
KPYTJIOCYTOUHBIM TIpeOBbIBaHUEM JCTEH, KAPTUHHBIE Talleper, XUMHUYECKUE U CIICIIMAIbHBIC
MPOU3BOJICTBA, IAXTHI U T.II.

Bropasi kareropusi - moTpeOuTENH, AOMYCKAIOUIME CHIDKCHHE TeMIIepaTyphl B
OTaIUIMBAEMbIX MMOMEILICHUSX Ha MEepUOoJ] JIMKBUIALIUKA aBapUU, HO HE Oojee 54 4: )KWIbIX U

00111ecTBeHHBIX 31aHui — 10 12°C, mpoMbIlIEHHBIX 31aHui — 110 8°C.

11.1.1 MeToauka pacyeTa BepOSATHOCTH 0€30TKa3HOM padoThI TEIJIOBBIX ceTei
11.1.2 TepMuHBI U ONIpe/IeIeHUsI

HanekHOCTh — CBOWCTBO Y4YacTKa TEIJIOBOW CETH WJIM JJIEMEHTA TEIUIOBOU CETH

COXpaHATbL BO BPCMCHHU B YCTAHOBJICHHBIX IIPCACIaX 3HAYCHHA BCCX IIapPaMCTPOB,
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XapaKTepU3YIOMIUX CIIOCOOHOCTh OOeCreYnBaTh TMepeaady TEIUIOHOCHUTENS B 3aJIaHHBIX
peXuMax ¢ YCIOBUSAX TPUMEHEHUS M TEXHMUYECKOro oOciyxuBaHusa. HanexHocTb
TEIJIOBOM CETH U CUCTEMBbI TETUIOCHA0KEHUSI SIBISIETCS KOMILJIEKCHBIM CBOMCTBOM, KOTOPOE
B 3aBUCHMOCTH OT Ha3HAau€HUs OOBEKTa U YCJIOBHH €ro MPUMEHEHHUS MOXKET BKIIOYATh
0€30TKa3HOCTh,  JOJTOBEYHOCTb, PEMOHTOIPUTOJHOCTh U  COXPAHSIEMOCTh  WIIHU

OIIPCACIICHHBIC COUYCTAHUA OTHX CBOMCTB.

be3oTka3HocTh — CBOMCTBO TCILIOBOM CCTHU HCIIPCPBIBHO COXPaHATH

paboTOCIIOCOOHOE COCTOSIHUE B TE€UEHHUE HEKOTOPOI'O BPEMEHU HII HApAOOTKY;

J10JITOBEYHOCTh — CBOICTBO TEIIOBOW CETH WM OOBEKTA TEIIOBOI CETH COXPaHSATh
paboToCcrocOOHOE  COCTOSIHME 10  HACTYIUIGHHS  MPEAENIbHOTO  COCTOSIHUS — NpHU

YCTaHOBHCHHOﬁ CHUCTCMC TCXHHYCCKOI'O 06CJIy}KI/IBaHI/I}I Hu PCMOHTA;

PeMOHTONPHUIOAHOCTh — CBOWCTBO 3JIEMEHTA TEILIOBOH CETH, 3aKJIIOYaroIeecs B
MPUCTIOCOOJIEHHOCTH K TMOJACPKAaHUI0 U BOCCTAHOBICHUIO PabOTOCIIOCOOHOTO COCTOSHUS

IIYTEM TCXHHUYCCKOI'O 06CJIy7KI/IBaHI/I}I U PpCMOHTA,

HcnpaBHoe cOCTOSIHUE — COCTOSIHUE 3JIEMEHTA TEIJIOBOM CETH U TEIUIOBOM ceTu B
LEeJIOM, MPU KOTOPOM OH COOTBETCTBYET BCEM TPEOOBAHUSIM HOPMATHUBHO-TEXHUYECKOU U

(MJIM) KOHCTPYKTOPCKOM (ITPOEKTHO) TOKYMEHTAIINH;

HeucnipaBHoOe COCTOSIHME — COCTOSIHUE 3JIEMEHTa TEIJIOBOM CETH WJIM TEIUIOBOM
CEeTH B IIEJIOM, MPU KOTOPOM OH HE COOTBETCTBYET XOTS Obl OJHOMY M3 TpeOOoBaHUU

HOPMAaTUBHO-TEXHUYECKOHN U (MJIM) KOHCTPYKTOPCKOM (MPOEKTHOM) JOKYMEHTALIUH;

PabdoTocnocoOHOe cOCTOSIHHE — COCTOSIHUE JIEMEHTA TEIJIOBOM CETH MJIM TEILJIOBOM
CETH B IICJIOM, IIPH KOTOPOM 3HAYCHUS BCEX IMapaMEeTPOB, XapaKTePU3YIOIIMX CITIOCOOHOCTH
BBITIOJIHATH 3aJaHHbIE (PYHKIIMH, COOTBETCTBYIOT TPeOOBaHUSIM HOPMATHBHO-TEXHUYECKOM
U (UJIM) KOHCTPYKTOPCKOM (IPOEKTHOM ) TOKYMEHTALINH;

Hepabotocrioco0HOe cOCTOSIHME - COCTOSIHME DJJIEMEHTa TEIUIOBOM CETH, MpH
KOTOPOM 3Hau€HHWe XOTsA Obl OJHOr0 TapamMerpa, XapaKTEepPU3YIOIIETO CIOCOOHOCTH
BHITIONHATh  3a/JlaHHBIE  (DYHKIMHM, HE COOTBETCTBYET TpPEOOBAHHSIM HOPMATHUBHO-
TEXHUYECKOW U (MJIM) KOHCTPYKTOPCKOW (MPOEKTHOM) MOKYMEHTAaIuu. [ CII0XKHBIX
00BEKTOB BO3MOXKHO [IEJICHHE UX HEpaboTOCMOCOOHBIX cocTosiHUi. [Ipu »TOoM U3
MHOECTBa HEPaOOTOCIOCOOHBIX COCTOSIHUH BBIACISIOT YaCTHYHO HEPaOOTOCIOCOOHBIC
COCTOSIHUSI, TIPU KOTOPBIX TEIUIOBasi CETh CIOCOOHA YAaCTUYHO BHITIONHATH TpeOyemble

byHKIHY;
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IIpenenbHoOe COCTOSIHME — COCTOSIHUE 3JIEMEHTA TEIUIOBOM CETH WIIM TEIUIOBOU CETH
B 1IEJIOM, TMpU KOTOPOM €ro JalbHeWmias »JKcIUlyaTalMs HEIONyCTUMa WU
HelenecooOpasHa, MO0 BOCCTAHOBJIICHHE €ro pabOTOCIIOCOOHOIO COCTOSIHUSI HEBO3MOYKHO
WM HElLleJIECO00pa3Ho;

Kputepuii mnpenejbHOro cocTOsIHUSI - TPU3HAK WM COBOKYITHOCTh IPH3HAKO
NpeebHOTO COCTOSIHUS DJIEMEHTa TEIUIOBOM CeTH, YCTaHOBJICHHbIE HOPMAaTHBHO-
TEXHUYECKON U (MJIM) KOHCTPYKTOPCKOM (MPOEKTHOM) JOKyMeHTauue. B 3aBucumMoctu ot
YCIIOBUM JKCIUTyaTalldy JJIi OJHOTO M TOTO K€ dJeMEHTa TEeIJIOBOM CEeTH MOTYT OBITh
YCTAHOBJIEHBI JIBa U 00JIee KPUTEPUEB MIPEIETLHOTO COCTOSHUS;

Hegext —no 'OCT 15467;

IloBpe:xnenue — coObITHE, 3aKITIOYAIOIICECS B HAPYIICHUU HCIPABHOTO COCTOSIHHS
00BbEKTa TIPU COXpPaHEHUU PAOOTOCIIOCOOHOTO COCTOSHUS;

OTtka3 — coObITHe, 3aKIIoYaloleecs B HAPYIICHUH PabOTOCTIOCOOHOTO COCTOSIHUS
AJIEMEHTA TEMIOBOM CETH WIIM TEIJIOBOM CETH B LETIOM;

Kputepnii oTka3a — mnpu3HaK WIM COBOKYIHOCTh IPU3HAKOB HAPYIICHUS
paboTOCTIOCOOHOTO  COCTOSIHMSI  TEIUIOBOM  CETH, YCTAaHOBIIEHHbIE B HOPMAaTHUBHO-

TEXHUYECKOU U (MJIN) KOHCTPYKTOPCKOU (IIPOEKTHOM) TOKYMEHTAIINH.

Jlns 1enel MepCrleKTUBHOW CXEMbl TEIUIOCHA0KEHUSI TEPMHUH «OTKasz» OyAeT

HCIIOJIb30BAaH B CICAYIONIUMX MHTCPIIPCTALUAX !

— OTKa3 yyacTKa TeIUIOBOIl ceTu — cOOBITHE, MPUBOJAIINE K HAPYIICHUIO €ro
paborocnocobHOro  cocrtosiHug  (T.e. NpPEKpallleHuI0  TpaHCHopTa
TETUTOHOCHUTENSI TI0 dTOMY YYacTKy B CBSI3M C HapyIICHHEM TE€PMETUIHOCTH

3TOr0 y4acTka);

— OTKa3 CHUCTeMBbl TEIUIOCHAOXKEHHS — COOBITHE, TPHUBOJAIIEE K IAJICHUIO
TEMIIEPATYpPbl B OTAIJIMBAEMBIX ITOMEHICHUSAX JKHJIBIX W OOIIECTBEHHBIX
3nanuit Huxke +12 °C, B mpombIiniuieHHbIX 31anusx Huxke +8 °C (CHull 41-02-

2003. TenyioBbIE CETH).

[Ipu pa3zpaboTke CXEeMbl TEIIOCHAOXKEHUS ISl ONUCAHHsS HaJEKHOCTH TEPMUH
«MOBpEXJIEHUE» OylneT YMOTpeONsIThbCsl TOJBKO B OTHOIIEHUU COOBITHM, KOTOpbIE HE
NPUBOAAT K HAPYIICHUIO PaOOTOCIIOCOOHOCTH y4YacTKa TEIUIOBOW CETH W, CIIEI0BATEIbHO,
HE TpeOYIOT BBIIIOJHEHHS HE3aMEAIUTEIbHBIX PEMOHTHBIX pa0OT € LI€JIbI0 BOCCTAHOBIICHHUS

ero paborocrnocobHocTH. K TakuM cOOBITUAM OTHOCSTCS 3aperUCTPUPOBAHHBIE «CBULIM HA
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PSIMOM HJT OOpaTHOM TETUIONPOBOIaX TETUIOBBIX CETEH.

Mpl Taxke He OyJneM ynoTpeOssiTh TEPMHH «aBapUsi», TaK KaK 3TO XapaKTEpHCTHUKa
«TSKECTU» OTKa3a U BO3MOXKHBIX IOCIEINCTBHE €r0 YCTpaHEeHUs. Bce ylnmoMsHyThle B 3TOM

a03alie TepMUHBI YCTAaHABIUBAIOT JIMILIb TPaAaluio (IIKany) OTKa30B.

11.1.3 MeToauka pacyeTa HaJeKHOCTH TeIJIOCHAOKEeHUSs

[lon HaAEXXHOCTHIO  CHUCTEMBI  TEIJIOCHAOXKEHUS  MMOHUMAIOT  CHOCOOHOCTH
MPOCKTUPYEMBIX U JEUCTBYIOIIMX HMCTOYHUKOB TEIUIOBOM HEPTUH, TEIUIOBBIX CETEH U B
nenoM CHT obecnieunBaTh B TEYEHHE 3aJaHHOTO BpPEMEHU TpeOyeMble PEeXHUMBI,
napamMeTphl U Ka4eCTBO TETUIOCHA0KEHUS.

OCHOBHBIM TOKa3aTeneM (KpUTepueM) SIBIIIETCS BEPOATHOCTh OE30TKA3HOW pabOTHI
cucteMbl (P) — crmocoOHOCTH CHUCTEMBI HE JOMYCKaTh OTKAa30B, MPUBOIAIIMX K MaJCHHUIO
TEMIEPAaTyphl B OTAIJIMBAEMBIX MOMEIIEHUSAX >KUJIBIX M OOIIECTBEHHBIX 3[aHUN HIDKE
+12 °C, B TpOMBINIICHHBIX 3MaHusx Hke+8 °C, Oornee uucia pas, YCTAaHOBICHHOTO
HOpPMAaTHUBaAMH.

['maBHOE CBOMCTBO OTKa30B 3aKIIOUAETCS B TOM, YTO OHH MPEJCTABISIOT cOOO0M
Clly4ailHble W peakKue CoOOBbITHS. OTH CBOICTBAa XapaKTEPU3YIOT HE TOJIBKO OTKas3bl,
CBSI3aHHBIE C HAPYILIEHUEM HNPOYHOCTH, HO U BCE OTKAa3bl.

OnHOM M3 BAXKHEHIIIMX XapaKTEPUCTHUK HAEKHOCTHU AJIEMEHTOB SIBJISICTCS MapaMeTp

IIOTOKAa OTKAa30B.

Pacuer BeposiTHOCTH 0€30TKa3HOW pabOTHl TEIUIOBOM CETH MO OTHOLIEHUIO K

Ka)KJOMY OTPEOUTENIO OCYIIECTBISETCS MO CIEAYIOUIEMY aJTOPUTMY:

1. Onpenensercs MyTh Mepeladyd TEIUIOHOCUTENS OT UCTOYHUKA J0 TTOTPEOUTEIs, 110
OTHOIIIGHUIO K KOTOPOMY BBITIOJIHSIETCS pacueT BEPOSITHOCTH O€30TKa3HOW pabOoThI

TEILIOBOU CETH.

2. Ha nepBoM 3Tare pacueta yCTaHaBIMBAETCS MEPEUYEHb YYaCTKOB TEILUIONPOBOJIOB,

COCTABJAOIINUX 9TOT IIYTh.

3. I[J'ISI KaXXa0ro ydacTka TCIJIOBOM CETH YCTaHaBJIUBAIOTCA: T0A €Tr0 BBOJAa B

SKCILTyaTaluto, IMaMeTp U MPOTAKCHHOCTD.

4. Ha ocHoBe 00paOOTKM MaHHBIX MO OTKa3aM W BOCCTAaHOBIICHUSM (BpPEMEHH,
3aTpayeHHOM Ha PEMOHT y4YacTKa) BCEX YYaCTKOB TEIUIOBBIX CETEH 3a HECKOJBKO JIET MX

pa6OTI>I YCTAaHABJIMUBAIOTCA CICAYIOIIUC 3aBUCUMOCTH:
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Ao — CpeIHEB3BEIICHHAs YacTOTa (MHTEHCUBHOCTh) YCTOMYMBBIX OTKa30B yYaCTKOB B
KOHKPETHOW CHUCTEME TETUIOCHAOKEHUsI TIPU MPOIOJKUTEIBHOCTH SKCIUTYaTallul Y4acTKOB

ot 3 o 17 ner (1/xm/ron);

® CpEIHEB3BCIICHHAs YacToTa (MHTEHCHUBHOCTH) OTKa30B JUIsl  Y4acTKOB

TEILIOBOM CETH C MMPOOOJLDKUTCIIBHOCTBIO SKCINNTYaTalluu OT 1 a0 3 JCT,

¢ CPCAHCB3BCIHICHHAA YacCTOTa (I/IHTeHCI/IBHOCTB) OTKa30B I Y4YaCTKOB

TEILIOBOM CETH C MPOOOJLDKUTCIIBHOCTBIO SKCINNIYaTalluu OT 17 n Gonee JICT,

¢ CPCOAHCB3BCIICHHAA IMPOOOJIKUTCIIBHOCTD PCMOHTa (BOCCTaHOBHeHI/IH)

YYaCTKOB TEIUIOBOM CETH;

® CpEIHEB3BCIICHHAS  MPOJOJKUTEIBHOCTh  PEMOHTA  (BOCCTAHOBIICHUS)

Y4aCTKOB TEILUIOBOM CETH B 3aBUCUMOCTH OT AUaMCTpa y4acCTKa.

Yacrota (MHTEHCUBHOCTH) OTKa3oB (B coorBerctBuu ¢ ['OCT 27.002-09
«HanexHoCTh B TEXHHKE») KaXKIOTO Yy4acTKa TEIUIOBOM CETH HM3MEPSETCS C IMOMOIIBIO
nokazatessi At, KOTOpbIi UMeeT pa3MepHOCTh [1/km/roa] wmu [1/km/gac]. UHTEHCUBHOCTD
OTKa30B BCEH TemioBo ceTu (0e3 pe3epBUPOBaHHUSA) MO OTHOIICHHIO K MOTPEOUTEIIO
IPEJICTAaBISETCS KaK MOCleJoBaTeNIbHOE (B CMBICIIE HAJE)KHOCTH) COCTMHEHUE AIIEMEHTOB,
IpY KOTOPOM OTKa3 OJIHOTO M3 BCEM COBOKYIHOCTH 3JIEMEHTOB IPUBOJUT K OTKa3y BCE
cuctembl B 11enoM. CpeaHsisi BEpOATHOCTh 0€30TKa3HOW pabOThl CUCTEMBI, COCTOAIIEH M3
MOCJIEZIOBATENIbHO COEJAMHEHHBIX AJIEMEHTOB, Oy/JeT paBHA NPOU3BEACHHMIO BEpPOSITHOCTEN

0€30TKa3HOI paboTHI:
Py = | | P, = e~Milil. g=halai. . g=Anlni = et AiLi — pAct (1.1)

NHTEHCUBHOCTh OTKAa30B BCEro IOCIIEJOBATENBHOIO COEAMHEHHSI paBHA CyMMeE
MHTEHCUBHOCTEN OTKa30B Ha KaxaoMm ydactke A, = LA, + L,A,+...+L,A,, [1/49ac], roe
L; — OpoTsKEHHOCTh KaXJI0ro ydactka, [km]. UM, Takum oOpa3oM, 4em BbIIIE 3HAUCHHE
MHTEHCUBHOCTH OTKAa30B CHUCTEMBbI, T€M MEHbIIE BEPOSATHOCTh O€30TKa3HON pPabOTHI.
[TapameTp BpeMeHH B 3THUX BBIP@XEHHUAX BCETJa paBEH OJHOMY OTOMHTEIHHOMY MEPHOY,
T.€. 3HAYCHHE BEPOATHOCTU OE30TKa3HON pabOThI BHIYHMCISETCS KaK HEKOTOPasi BEPOSATHOCTh
B KOHIIE KaXXJ0ro paboyero 1ukia (nepej caeayonuM PEMOHTHBIM EPUOAOM).

NHTEHCUBHOCTh OTKAa30B Ka)KOT0 KOHKPETHOI'O y4acTKa MOYKET ObITh pa3HOU, HO
camoe IJIaBHOE, OHAa 3aBHCUT OT BPEMEHH HKCIUIyaTallud ydacTka (BaXKHO: HE B Ipoliecce

OIHOTO OTOHNUTCIILHOI'O IEpHoad, a BpECMCHMU OT Ha4dalla €ro BBOJA4 B 3KcnnyaTaumo). B
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Halen MMPAKTUKC IJI1 ONMMNCAaHUWA napaMeTqueCKoﬁ 3aBUCUMOCTH MHTCHCHUBHOCTH OTKAa30B
IMPUMCHACTCA 3aBUCHUMOCTb OT CpOKa OJKCIUIyaTalliv, CICAYIOUICTO BHAA, Onu3Kas 10

XapakTepy K pacrpeaenenuto Beitdymnna:
A(t) = 2,(0.17)* 1, (1.2)

IJIe T - CPOK DKCIUTyaTalluu yyacTka [yet].

XapakTep U3MEHEHUs MHTEHCHBHOCTH OTKA30B 3aBUCHT OT IapaMeTpa a: mpu a < 1,
OHa MOHOTOHHO YOBIBaeT, mpu a > 1 - Bo3pacrtaeT; npu a = 1 QyHKIMS OPUHUMAET BHI
A(t) = Ay = Const, rue ¢ — 9T0 cpeaHeB3BENIEHHas YacTOTa (MHTEHCUBHOCTD) YCTONYMBEBIX
OTKa30B B KOHKPETHON CHCTEME TEIIOCHAOKEHHS.

OG6paboTKa 3HAYUTENLHOTO KOJIMYECTBA JAHHBIX IO OTKAa3aM, MO3BOJISET

HCIIOJIB30BAaTh CIICAYIOINYIO 3aBUCHUMOCTD IAJIA IIapaMCTpa (I)OpMLI HMHTCHCHUBHOCTH OTKAa30B:

0,8mpul0<7<3
a= lopu3 <t<17 (1.3)

0,5 e("/20) nput > 17

Ha pucynke 11.1 npuBeneH BuA 3aBUCUMOCTH MHTEHCUBHOCTHU OTKAa30B OT CpOKa
AKCIUTyaTalldd ydYacTKa TeruioBod cetu. I[lpu ee wucmonp30BaHUU CIEAyeT MOMHHUTH O

HCKOTOPLIX NOIMYIICHUAX, KOTOPLIC OBLIH CACJIaHbI IIpH 0T6ope JAHHBIX:

— OHAa IPUMEHMMA TOJBKO TOrJa, KOTJa B TEIUIOBBIX CETAX CYIIECTBYET YETKOE
pa3ziesieHne Ha dKCIUTYaTallMOHHBIA U PEMOHTHBIN EPUOIBI;
— B PEMOHTHBIN NEPUOJ BBIIOJIHSAIOTCSA TMAPABINYECKUE UCIIBITAHUSA TEIUIOBOU CETH

ITOCJIC KaXXA0I0 OTKa3a.
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Pucynok 11.1 NHTEHCHBHOCTH 0TKA30B B 3aBHCHUMOCTH OT CPOKA IKCILIYaTAlUH

Y4YaCTKa TeNJIOBOi ceTH

5. Tlo maHHBIM pPETHOHANIBHBIX CIPABOYHUKOB MO KIUMATy O CPEIHECYTOUYHBIX
TEMIIepaTypax Hapy>KHOrO BO3[yXa 3a IOCIEIHUE JMAECATh JIET CTPOSAT 3aBHUCHUMOCTh
MOBTOPSIEMOCTH TEMIIEPaTyp HAPYKHOT0 Bo3ayxa (rpaduk MPOAOKATSIBHOCTH TETUIOBOM
HArpy3ku oOToIicHus ). Ilpu OTCYTCTBMHM OTHX JaHHBIX 3aBUCHMOCTh IOBTOPSIEMOCTH
TeMIEpPaTyp HapyKHOTO BO3AyXa Ul MECTOIOJIOKEHUS TEIUIOBBIX CETEHM NMPUHUMAIOT IO
nanabiM CHull «CtpoutenbHas kumaTosIOTHs U reodusnkay win crpaBouHnka «Hamanka

H SKCILTyaTallyd BOJAAHBIX TCIINIOBBIX ceTeiy.

6. C wucnonb3oBaHMEM JAHHBIX O TEIUIOAKKYMYJIHPYIOIIEH CIOCOOHOCTH
A0OHEHTCKHX YCTaHOBOK OIPENEISIIOT BpeMs, 3a KOTOpOEe TeMIeparypa BHYTPH
OTaIUIMBAEMOT0 TMOMELIEHHUS] CHU3UTCS J0 TEMIEpaTyphbl, YCTAHOBICHHONH B KPHUTEPHSIX
oTka3a TeruiocHabkeHus. OTKa3 TEIUIOCHAOXKEHUS TTOTPEOUTENS - COOBITHE, MPUBOJISIIEE K
MaJICHUIO0 TEMIIEPATyphl B OTAIIMBAEMBIX MOMEIIEHHIX JKUIBIX M OOIIECTBEHHBIX 3IaHUMN
Huke +12°C, B npomsinuieHHbIX 31aHusaX Hke +8°C (CIT 124.13330.2012 «Tennosble
cetn»). Hampumep, nias pacueTa BpEeMEHHM CHIDKCHHUS TEMIIEPAaTyphl B JKWJIOM 3IaHUU
UCTIONIB3YIOT (hopMyITy:

i QO
th—ty — =%
o 90V (1.4)

oV | exp(z/P)

Tac

t, — BHYTpPEHHss TeMmIeparypa, KOTOpas YCTAaHABJIMBAETCS B IIOMEIIEHHUH 4YeEpe3
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BpeMs Z B 4acax, Moclie HACTYIICHUSI UICXOAHOTO coObITHs, C;
Z — BpeMsi, OTCUMTHIBAEMOE TOCTIE Hayaia UCXOJHOTO COOBITHS, U;

t, — TeMIlepaTypa B OTAIUTMBAGMOM IOMEIIECHUH, KOTOopas ObUla B MOMEHT Hadaja

ncxogHoro coowitus, °C;
t,, — Temmeparypa Hapy>KHOTO BO3/lyXa, yCpeAHEHHasl 3a epuoj BpeMenu z, C;
Qo — mojayva TEeIIoTHl B momernieHue, Jx/4;
qoV — ynenbHBIE pacueTHbIE TEIUIOBbIE oTepH 3aanust, x/(1°C);
S — K03PPUIUEHT aKKyMYJISALUH TOMEIICHUS (3/1aHU), Y.

Jliis pacdera BpeMEHU CHIDKEHHSI TeMIlepaTyphbl B KUJIOM 3anaHuu a0 +12°C mpu
BHE3AITHOM IPEKPAIlleHUH TEIUIOCHA0XKEHUS 3Ta (OpMYIia UMEET CIEeYIOIUI BUI:

o (s —t)
zZ = ,B lnm (15)

rae t,, — BHYTPEHHsIs TeMIlepaTypa, KOTopas yCTaHaBIMBAaeTCS KpUTEPHUEM OTKasza

terutocHabxenus (+12 C s )KUIbIX 31aHUMN).

[To nanubiMm CHull «CTtpouTtenbHas KIMMATOJIOTHs» OblIa MOCTPOEHA 3aBUCUMOCTD
MOBTOPSIEMOCTH TEMIIEpaTyp HapyKHOTO Bo3ayxa (rpaduk MpoAOIHKUTEILHOCTH TEIJIOBOU
Harpy3Kd OTOIUICHHUS), a TaKXKE PACCUUTAHO BPEMs CHUKEHHUS TEMIIepaTypbl BHYTPH
OTaIyTUBaeMbIX TMoMelieHnid Hke +12°C mpu OTKIIOYEHHWH CHUCTEM TEIUIOCHAOKEHUSI.
Pacuer mpoBoauics AJisl KaxkJI0H MOBTOPSAEMOCTH TEMIIEpATyp HApYKHOTO BO3JayXa IpHU

koadurmente akkymyssiiuu =40 vacos. JlaHHbIE pacueThl IPUBEICHBI B TAOJINIIE HIKE.

Taouuna 11.1 I'paduk npoao/KUTEILHOCTH TEINJIOBOH HATPY3KH OTOIICHUSA

Bpemsi cHM:KeHUs1 TeMIepaTypbl
TemnepaTypa Hapy:KHOTO BO31yXa, IHoBTOpsieMOCTHL TEMIIEPATYP BOLYZS BHYTPH OTAILTHBACMOT0
oC HAPYKHOI'0 BO3/1yXa, Yyac HoMerennst 10 +12 °C

-50 0 3,69
-47,5 0 3,84
-42.5 0 4,18
-37,5 27 4,58
-32,5 123 5,06
-27,5 184 5,66
-22,5 368 6,41
-17,5 359 7,41
-12,5 824 8,76
-7,5 859 10,73
-2,5 2050 13,85
2,5 1034 19,58
7,5 465 33,89

7. Ha ocHOBe pJaHHBIX O 4dYacToTe (IIOTOKE) OTKa30B YYacTKOB TEIUIOBOM CETH,
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MOBTOPSIEMOCTH TeMIIEpaTyp HApy>KHOTO BO3AyXa M JAHHBIX O BPEMEHU BOCCTAHOBJICHUS
(pemonTa) snementa (ydactka, HC, kommeHncaropa U T.1.) TEIUIOBBIX CETE€H OMPEIEISIIOT
BEpPOSITHOCTh OTKa3a TEIUIOCHAOXKeHUs moTpedutens. B ciiydae oTCyTCTBHSI TOCTOBEPHBIX
JAaHHBIX O BPEMEHU BOCCTAHOBJICHHS TEIUIOCHAOXKEHUs TOTpeOuTeNel HMCHOIb3YIOT
AMIIUPUYECKYIO  3aBUCUMOCTb IS  BpPEMEHHM, HEOOXOAMMOTO sl  JIMKBUJALUU
NoBpexXAeHUS, npeioxeHHyto E.S. CokonoBbiM:
z, = a[l + (b +cl.,)D"?] (1.6)
rje
a, b, ¢ — mocrosHHBIE KOIPPUIMEHTHI, 3aBUCANIME OT CHOCO0a YKIAIKU
TEIJIONPOBOJa (TMOA3€MHBIN, HAI3€MHBIM) W €ro KOHCTPYKIMH, a Takxke OT crocoba

JMarHOCTUKU MECTa MOBPEKICHUS U YPOBHS OPTaHU3AIUN PEMOHTHBIX PadoT;
l., — paccTossHHE MEXy CEKIIMOHUPYIOIIUMH 33/IBH)KKAMHU, M;
D — ycnoBHbIN quaMeTp TpyOOIIpoBOa, M.

Pacuer BuImIOTHSACTCS AT KaXKJI0Tr0o ydacTKa /M QJICMCHTA, BXOJAICTO B IMYTH OT

HCTOYHHKA 0 aboHeHTa:

¢ [I0 YpPaBHCHHIO 1.5 BeIUMCIACTCA BpCM JIMKBHUIAIIWKU ITOBPCXKACHHA Ha 1-TOM

yUYaCTKE;

® [0 KaXJOW Trpajaluy TIOBTOPSEMOCTH TEMIEpaTyp C HCIOJIb30BaHUEM

ypaBHEHHUs 1.4 BeIUKCIIAETCS TOMMYCTUMOE BpEMS IIPOBECHUS PEMOHTA;

® BBIUKCISAETCS OTHOCUTEIbHAS U HAKOTUICHHAS! YaCTOTa COOBITHI, MPU KOTOPBIX
BpEMSl CHHM)KEHUS TEMIIEPATypbl 1O KPUTUYECKUX 3HAUYEHUW MEHBIIE YeM

BpEMsI PEMOHTA MTOBPEK/ICHUS;

® BBIYNCISAIOTCS OTHOCHUTENBHBIE J0JMM (CM. ypaBHEHHME 1.7) M NOTOK OTKa30B
(cMm. ypaBHenue 1.8) yudacTka TEIUIOBOM CETH, CIIOCOOHBIM TPHUBECTH K

CHM)KEHMIO TEMIIEPATYPHI B OTAIIMBAEMOM IIOMEILEHUHU 10 TeMIEpaTypsl +12

°C.
2\, T
7 ) T (1.7)

w; = AL~ ) Z; (1.8)

zZ

® BBIUKCISAETCS BEPOSITHOCTH OE€30TKAa3HOM pabOThl ydacTKa TEIJIOBOM CeTu
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OTHOCHUTEIHHO a00HEHTA

p; = exp(—®;) (1.9)
B cucremax TtemnocHaOXeHHSI OJHUM M3 CaMbIX PacHpPOCTPAHEHHBIX CIOCOOOB

MOBBIIICHUST HAJCKHOCTH SBJISCTCS PE3CPBUPOBAHUE YYAaCTKOB, CYMMBI YYaCTKOB, IIEJIBIX
MarvcTpaibHBIX BBIBOJOB MJIM HACOCHBIX arperaToB, CEKIIMOHUPYIOMINX 3aJIBMKEK U T.J. A
Hanboyiee 4YacTo TMPUMEHSIEMBIM CHOCOOOM pacuera CHUCTEM TEIJIOCHAOXKEeHHUS C
pe3epBUPOBAHKMEM - MPHUBEJCHUEC PEATLHOM CHUCTEMBl TEIUIOCHAOKCHHS K SKBHBAJICHTHOMN
MOJICTTH TIapaJUIeNIbHBIX WM TIOCEI0BAaTEeIbHO-TTIAPAILICTFHBIX COCIUHEHUN YYacCTKOB
TEIUIOBOM CETH. DTOT METOJI, KOHEYHO, SBJISETCS HE €IMHCTBEHHBIM, HO 3HAYNUTEIBLHO 00Jjiee

IMMPOCTBIM YCM, HAIIpUMCEP, «MCTOJ MUHHUMAJIBbHBIX HYTGﬁ — MHUHUMAaJILHBIX CCUCHUI.

Opnaxo, B 1I0O0M citydae, pek/ie YeM pelliaTh 3a/1a4y SKBUBAJIEHTUPOBAHUS CXEMBbI
HEOOXOJMMO BBINOJIHUTh CTPYKTYPHBIM aHajIu3 TEIUIOBOM CETH, KOTOPBIM 3aKIIOYaeTcs B
TOM, 4TOOBI ONpEIENIUTh BeCh HAOOp IMyTe Mepenauyd TEIIOHOCUTENs OT HCTOYHHKA
TEIUTOBOM MOIIHOCTH K moTpebutento (y3my «cOpoca» (MHOTA «CTOKa») TEILUIOBOM
Harpy3ku). BeIsBIeHHBIE TyTH U X COBMECTHOE PACCMOTPEHHUE TIO3BOJISIOT CBECTH CXEMY K
[apaJUICIbHOMY WIN IOCJIEIOBATEIBHO MapaJICIbHOMY COCIUHEHUIO YYacCTKOB TEIJIOBOM

CCTH.

Bce s>t mpuembl MU METOABI XOPOILIO HM3BECTHHI M ILIMPOKO NPUMEHSIOTCS MpPHU
CTPYKTYpPHOM aHalU3€ CJOXKHBIX CXEM DJJICKTPUYECKHX CETel U HEOJHOKPaTHO
anmpoOUpOBaHbI TIPU aHAIM3E HAJEKHOCTH CXEM TEIUIOCHAOXKEHHUS. AJITOPUTM PEIICHUS
3a/lauyn pacyeTa HaJeKHOCTH PE3EPBUPOBAHHBIX TEIUIOBBIX CETEl CBOAUTCS K CIIEIYIOLIUM

MMPOCTHIM IIaraM M BBIYHUCJICHUSIM.

[Iar 1. Beigensercss moTpeOUTeNb, OTHOCUTEIBHO KOTOPOTO BBITIOJHSAETCS pacyeT

HaJIe)KHOCTH BEPOSTHOCTH 0€30TKAa3HOU pabOThI TEMJIOCHAOKEHUS.

Hlar 2. BeimonmHseTcss CTPYKTYPHBI aHalW3 TEIUIOBOM CETH, TO3BOJISIOMINN
BBIJICINTh BCE NYTH, MO KOTOPBIM MOXHO OCYIIECTBUTH Iepefady TEIJIOHOCHUTEN OT
UCTOYHMKA [0 BBIJCJICHHOr0 TmoTpeduTens. B  HEKOTOpHIX crHenuanu3upOBaHHBIX
NporpaMMHBIX KoMIUIekcax (Hampumep, «Zulu») 3Ta mpoueaypa OCYIIECTBIISETCS
aBTOMAaTUYECKH, YTO 3HAUYUTENIBHO COKPAIAeT BPEMsS Ha CTPYKTYPHBIM AHAJIN3 TEIJIOBOU

CCTH.

Hlar 3. CocraBnsieTcsi 3KBUBAJICHTHAs CXE€Ma IIyTed JUIsl pacdeTra HaJeKHOCTU

teriocHaOxenns. OHa 6y)1eT COCTOATL U3 MAPaAJJICIIBHO-IIOCIICAOBATCIIbHBIX  HUJIU
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MMOCJICAOBATCIIbHO-TIAPAJIJICIIbHBIX YHaCTKOB TCIIOBOM CETH (B CMBICJIC HaI[e)KHOCTI/I).

[Ilar 4. Jlma Bcex mNOCIENOBATENbHBIX YYaCTKOB IyTH, TaKXe KakK Uil HE
pPEe3epBUPOBAHHBIX YYACTKOB, PACCUMTHIBACTCS UX BEPOATHOCTHh Oe30TKazHOW padoThl. Ilo

pe3yJbTaTaM pacueToB ONPEIEISIOTCS:

® BCPOATHOCTH OC30TKAa3HOW PabOTHI SKBUBATEHTHOT'O HE3apE3E€PBUPOBAHHOTO |-

n
Pej = npi (1.10)
i=1

e BEPOATHOCTH OTKA3a SKBHBAJCHTHOI'O HEPE3EPBUPOBAHHOIO |-TOTO MYyTH:

n
Gej = 1— npi (1.11)
i=1

® J[1apaMCTp IIOTOKa OTKAa30B J3KBUBAJCHTHOI'O HE3apC3CPBUPOBAHHOTO j-TOFO

TOT'O IIYTH:

MyTH:
j=N

Wej = ALy~ ) Zjg (1.12)
j=1
e cpenHee BpeMs 6€30TKa3HOU pabOThl SKBUBAJIEHTHOI'O HE3ape3epBUPOBAHHOTO
J-TOTO MyTH:
Topej = 1/(J‘)ej (1.13)
e cpeaHee BpeMms BOCCTaHOBJICHHUS (pemoHTa) SKBHUBAJIEHTHOT'O

HE3ape3ePBUPOBAHHOTO J-TOTO MYTH:

Tocej = qej/ @ej (1.14)

IIPU 3TOM
Qej = Aej ) TBc.ej (1.15)
IITar 5. Ilocne cBeneHUs BeeX IMOKas3aTeleHd HAJAEKHOCTH HEPE3EPBUPOBAHHBIX YYaCTKOB
IIyTM K OKBUBAJICHTHBIM 3HAYCHHUSM PACCUMTHIBAIOTCSA IIOKA3aTEIM  HAACKHOCTH
MapajuIeIbHbIX  COCIMHEHUM  Y4aCTKOB IYTH, COCTOSIIMX M3  DKBHBAJIEHTHBIX

IOCJICIOBATEIIbHBIX YYACTKOB IITH.

e BCPOATHOCTh 0€30TKa3HOW pabOThl IKBUBAJICHTHOTO pe3epBHpPOBaHHOIO K-

TOTO MYTH:
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m
Pex = 1— Her (1.16)
j=1

¢ BCPOATHOTH OTKA3ad S9KBHUBAJICHTHOI'O PC3CPBUPOBAHHOIO K-Toro IMyTH:

m
de = | [ aes (117)
j=1

® [TapaMeTp MOTOKA OTKAa30B 3KBHBAJICHTHOTO PE3EPBUPOBAHHOIO K-TOTO MyTH:

m m—1
Wep = z Wej 1_[ weiTej (1.18)
=1 i=1

i#j

e cpenHee BpeMs 0€30TKa3HOW paOOThI SKBHBAJICHTHOTO pe3epBHUpPOBAaHHOIO K-

TOTO TyTH:
-1
m m-—1
T6p.ek = Ewejl |weiTej (1.19)
j-1 i=1
i#j
e cpeaHee BpeMs BOCCTaHOBJICHHS (pemoHTa) AKBUBAJIEHTHOTO
PEe3epPBUPOBAHHOIO K-TOTO MyTH:
m-—1 T
T j=1 PejTe;
ek —
m m-1, 7 (1.20)
j—1Wej lli=1" Weilej
i+j

[Ipu pacueTax HaJIeKHOCTH YUUTHIBAJIACh BO3MOXKHOCTh B3aUMHOI'0 PE3EPBUPOBAHUS

Y4aCTKOB IIPU yTrpo3€ OTKa3a.

OHEpProucTOYHUKH TropoAa ApXaHreiabCKa, HMMEIIIME BBIBOJA TEIJIOBBIX CETEU
auamerpom 300 MM M MEHee HAA3€MHOM MPOKJIAAK{, MONAAaroT B 30HY HOPMAaTHBHOU
HA/IeKHOCTH, T.K. paCYETHOE BPEMSI BOCCTAHOBJICHHUS TAKHX y4acTKOB He Oosiee 4,5 yacos.
A crenoBaTelbHO, BEPOSTHOCTh OTKa3a, NPUBOJAIIAS K CHIDKCHHMIO TeMIlepaTyp B
OTarUIMBaeMbIX MoMemeHusXx Huxke +12°C Ha TakMX ydyacTKax TEIUIOBBIX CETel paBHa

HYJIIO.

Takum oOpa3oM, OBIT TIPOBEACH pacyeT BEPOSITHOCTH O€30TKa3HOM padoThI
TeroBbiX ceted s TOL ropoga ApxaHrenbcka Ha KaXKIbl MEepUOJ] JEHCTBHS CXEMBbI

TEIUIOCHAOKEHUS.
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11.2 Pacuyer BeposITHOCTH 0€30TKA3HOI PadOTHI TEIJIOBBIX CeTeil ApXaHrejabCKoOil
TIL na kaxkabIi Nepuox AeCTBUS CXeMbI TENJI0CHAOKEHU

BepositTHocTH 6€30TKa3HOM paOOThl Ha HE PE3EPBUPYEMBIX YUACTKOB TEILJIOBOM CETH
B MOJIEJIM TIEPBOTO YPOBHS PACCUUTHIBAIOTCS OTHOCUTEIHHO TEIUIOBBIX KaMep, B KOTOPBIX K
MarucTpaibHBIM  TEIUIONPOBOJAM  MPUCOEAMHEHBI  OTBETBIICHUSA, 00ecleynBaroNne
nepeAady TEIJIOBOM HSHEPrUM OT MATrUCTPaJbHOTO TEIUIONPOBOJIa B TOPOJCKON pailoH

(MHKpOpaiioH, TUTAHUPOBOYHBIN KBapTall, KaJaCTPOBBII KBapTa).

BepositHocTH  Ge30TKa3HOM pabOThl PACCUMTHIBAIOTCS [UIsI BCEX MAaruCTpalbHBIX
TEIJIONPOBOJIOB (KaK HE PE3epPBUPYEMBIX TEILIOMPOBOJIOB), PEECTP KOTOPHIX YCTAHOBJICH B

BHCKTpOHHOfI MOJCIN TEII0CHA0KCHHUS ropoga ApXﬁHI’eJII)CK.

OcHOBHBIC IIyTn [Id pacderta BCPOATHOCTHU 0e30TKa3HOM pa6OTI>I CHCTCMBbI

TETJIOCHA0KEHUS TPUBEJICHBI B TAOJIHIIE HIDKE.

Tadoauna 11.2 PacueTHble MYTH JJIsl ONPe/ae/IeHUsI BEPOSITHOCTH 0€30TKa3HOH padoThl
TEIJIOBBIX ceTeil

Homep nyru PacuerHblii myTh I OLEHKH HA/IE:KHOCTH Tel1oBbIX ceTeii oT TIILI ropona Apxanreabcka
HavanpHasi KaMepa pacyeTHOr0 MyTH Koneunasi kamepa pacueTHOro myTu
1 TK-45 C-28n-16
2 55-7a 55-19-16-2
3 ApxTDI] - 3 BeIBOX TK-181-4
4 ApxT3Il - MKII-1 WII 3enenun (LITII)

11.2.1 MaructpaabHblii TerjionpoBoa Apxanreabckoii TIOL (pacuernslii myTh Nel)

Ha pucynke Humxe mnpezacraBieH pacueTHbli myTb Nel ot TK-45 nmo TemnoBoi
kamepsl C-281-16.
Kak BUAHO M3 puCyHKa, HAAEKHOCTh TEIJIOCHAOXKEHUsI MOTpeduTened ITaHHON

MarucTpain o0ecrieynBaeTcs BO BCeX nepuojaax HCﬁCTBHH CXeMBI TCIUIOCHA0KESHUS.
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Pucynox 11.2 IIyTs AJs1 pacuéra BeposiTHOCTH 0€30TKA3HOH padoThl TEMJIOBBIX

cereit ot TK-45 no C-281n-16

Ha pucynke 11.5 u B Tabnuie HmKe NPEJCTaBICHO H3MEHEHUE pPACUETHBIX
nokasaTesieil BepoSITHOCTH 0€30TKa3HOW paboThl MarucTpaabHOU TeroBoi cetn oT TK-45
1o C-281-16 Ha KaK/IbIH MEPUOJT ACHCTBUS CXEMBI TCTUIOCHAOKEHUSI.
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Pucynox 11.3 BepositHOCTBH 0€30TKa3HOM PadOTHI TENMJIOBBIX ceTel
ot TK-45 no C-281-16
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Ta6auna 11.3 N3meHeHue pacyéTHBIX OKa3aTe el BepOSITHOCTH 0e30TKa3HOI padoThl MarucTpaabHoi TemioBoi cetu ot TK-45 no
C-28n-16

= s E A E g E $ E s =
) - = i s o S ® o O A
; | €5z & | $E | g% | gz | B £ |EEE (EEE | B8 . | . | -
3 3 5 = =S E > = ZZ 22 S« 28 |SE§ |g&°% g S 2 g 3
g 2 ® @ >=a E 9 > S & =3 & = O B S = Ea Q Q Q
£, = q | £BE| = 24 | 9B | ES | EZ | gt |gZgE|gzZE| 5R 2 2 g
2 | E | & | £ |EE5| 5 | 8§ | ZE | Eg | E° | 3E |fEiT|EE:T) S & | & | &
= SE3 z = £ e g = Z & &% |22 |azg g2 & 2 =
5 | S£° g s R 2 > ©g |E3E |28¢ | =2
5 = = = e e g = ¢ s 7
z = ® s g~ =
1 TK-45 |1D 21989 | 66,9 636.,6 05 2 1977 45 1000197 | 91 | 0,00059 | 0,00059 | 0,998 0999 | 0998 | 099
2 ID21989 | C-1 569,7 | 636,6 05 1 1977 45 0,0168 72 | 000187 | 0,00247 | 0,993 099 | 0993 | 0983
3 C-1 C-2 130 130 05 2 1977 45 | 0,00383 | 94 | 000115 | 0,00361 | 0,989 0994 | 0989 | 0974
4 C-2 C-3 178 178 05 2 1977 45 | 000525 | 9,6 | 000157 | 0,00519 | 0,984 0992 | 0984 | 0,964
5 C-3 C-4 119 119 05 2 1977 45 | 000351 | 94 | 0,00105 | 0,00624 | 0,981 0,99 0981 | 0956
6 C-4 C-5 145 145 05 2 1977 45 | 000428 | 95 | 0,00128 | 0,00752 | 0,977 0988 | 0977 | 0948
7 C-5 C-6 45 45 05 2 1977 45 ] 0,00133 9 0,0004 | 0,00792 | 0976 0988 | 0976 | 0945
8 C-6 C-7 101 101 05 2 1977 45 [ 0,00298 | 93 ]0,00089 | 0,00881 | 0,974 0987 | 0974 | 0939
9 C-7 C-8 23 23 05 2 2002 20 [ 000027 | 89 | 000008 | 0,00889 | 0,974 0986 | 0974 | 0939
10 C-8 C-9 40 40 05 1 2002 20 [ 000046 | 51 | 000001 | 00089 | 0974 0986 | 0974 | 0939
11 C9 |1D26629| 12 117 05 2 2002 20 [ 000014 | 89 | 0,00004 | 0,00894 | 0,973 098 | 0973 | 0939
12 [1D26629| C-10 105 117 05 1 2002 20 [ 000122 | 54 | 0,00003 | 0,00897 | 0,973 098 | 0973 | 0939
13 C-10 C-11 142 142 05 1 2001 21 [ 000164 | 55 | 0,00004 | 0,00901 | 0,973 098 | 0973 | 0939
14 C-11 C-12 130 130 05 1 2001 21 0,0015 55 | 0,00004 | 0,00905 | 0,973 098 | 0973 | 0939
15 C-12 C-15 80 80 05 2 1999 23 [ 000093 | 9,2 | 0,00028 | 0,00932 | 0,973 098 | 0973 | 0938
16 C-15 C-16 124 124 05 2 1999 23 [ 000144 | 94 | 0,00043 | 0,00975 | 0,973 098 | 0973 | 0938
17 C-16 C-17 135 135 05 2 1999 23 [ 000156 | 9,4 | 0,00047 | 0,01022 | 0,972 0985 | 0972 | 0938
18 C-17 C-18 87 87 05 2 1999 23 [ 000101 | 9.2 0,0003 | 0,01052 | 0972 0985 | 0972 | 0937
19 C-18 C-19 150 150 05 2 1999 23 [ 000174 | 95 | 0,00052 | 0,01104 | 0,971 0984 | 0971 | 0937
20 C-19 C-20 60 60 05 2 1997 25 [ 000069 | 91 | 0,00021 | 0,01125 | 0,971 0984 | 0971 | 0937
21 C-20 | C-20a 40 40 0,3 2 1978 44 000107 | 81 | 0,00018 | 0,01143 | 0,971 0984 | 0971 | 0935
22 C20a | C-21 57 57 0,3 2 1978 44 | 0,00153 | 81 | 0,00026 | 0,01169 | 0,97 0,983 0,97 0,934
23 C-21 C-22 115 115 0,3 2 1978 44 | 0,00309 | 83 | 0,00052 | 0,01221 | 0,969 0983 | 0969 | 0931
24 C-22 C-23 121 121 03 2 1978 44 | 0,00325 | 83 | 0,00055 | 0,01276 | 0,967 0982 | 0967 | 0927
25 C-23 C-24 79 79 0,3 2 1978 44 | 000212 | 82 | 0,00036 | 0,01312 | 0,966 0981 | 0966 | 0925




= E 2 5 g E E 3 E
= : ) < 2
= ;} s « - E E =] ! S L g s o ° =K

i | £5%| ¢ ¥ | 55 | gz | B =f |£&g |£82 | =8 < .n =
5 5 : £ | 254| 5 | E3 | EE | Ef | B 2g [55F |E§s5 | 2 | g g 2
< 8 @ 5 g = < s S T E 5= g = &8 =5 5 E5 = Ex Q Q Q
| 2 I = L > o® = = = = U = 590 @ E g = g E X = e
- > = o ¥ = ] < o =" v ©| & 29 = < < <
> . z g E =K z g g5 = > £ = 2 |S=223S(5EES| g9 = = =
2 | & | & | g |288| § | FE | ZE | 25| 5° | % |afE|sEET| s | & | B | B

= s 25 = = ° % Sz & 2E |2a® |aaz ) ) ) )

= S 28 s s 2 ~ 2 S0 ° 05 ES= Egc e 2

N &3 = =g = 2 2 s g s 2 =

g 2 =1 8 s= | =

26 C-24 C-25 129,1 129,1 0,3 1 2000 22 0,00149 4,3 0 0,01312 0,966 0,981 0,966 0,925
27 C-25 C-27 257,11 257,11 0,3 1 2000 22 0,00298 4,6 0,00001 | 0,01313 0,966 0,981 0,966 0,925
28 C-27 C-28 315 315 0,3 2 1978 44 0,00085 8,1 0,00014 | 0,01327 0,966 0,981 0,966 0,924
29 C-28 C-281 0,1 0,1 0,3 1 1970 52 0,00001 4,1 0 0,01327 0,966 0,981 0,966 0,924
30 C-281 C-28n-1 73 73 0,3 2 1992 30 0,00085 8,2 0,00014 | 0,01341 0,965 0,981 0,965 0,924
31 C-28n-1 | C-28m-2 67 67 0,3 2 1992 30 0,00078 8,2 0,00013 | 0,01354 0,965 0,981 0,965 0,924
32 C-28n-2 | C-28m-3 20 20 0,3 2 1992 30 0,00023 8 0,00004 | 0,01358 0,965 0,981 0,965 0,924
33 C-280-3 | C-28n-4 20 20 0,3 1 1992 30 0,00023 4,1 0 0,01358 0,965 0,981 0,965 0,924
34 C-280-4 |C-28n-4-1| 1495 1495 0,3 1 1970 52 0,01 4.4 0 0,01358 0,965 0,981 0,965 0,924
35 C-280-4-1|C-28n-4-2 13,5 13,5 0,3 1 1970 52 0,0009 4,1 0 0,01358 0,965 0,981 0,965 0,924
36 C-28u-4-2|C-28u-4-3 89 89 0,3 1 1970 52 0,00595 4,2 0 0,01358 0,965 0,981 0,965 0,924
37 C-280-4-3| C-28m-12 95,8 95,8 0,3 1 1970 52 0,00641 4,3 0 0,01358 0,965 0,981 0,965 0,924
38 C-280-12 | C-28-19 71,6 71,6 0,3 1 1970 52 0,00479 4,2 0 0,01358 0,965 0,981 0,965 0,924
39 C-28-19 | C-28m-13 30 30 0,3 1 1970 52 0,00201 4,1 0 0,01358 0,965 0,981 0,965 0,924
40 C-280-13 | C-28n-14 60 60 0,2 1 1970 52 0,00401 4 0 0,01358 0,965 0,981 0,965 0,924
41 C-28u0-14 | C-28m-15 60 60 0,2 1 1970 52 0,00401 3,7 0 0,01358 0,965 0,981 0,965 0,924
42 C-280-15 | C-28m-16 100 100 0,2 1 1970 52 0,00669 3,8 0 0,01358 0,965 0,981 0,965 0,924
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11.2.2 MarucrpajbHbIii Temionposoa Apxanreabcekoii TIOL (pacyeTHslii myTh Ne2)

Ha pucyHke Huxe npeacrapiieH pacueTHbId myTh No2 oT TeminoBoi kamepsl 55-7a 110

TETIOBOM KaMmepsl 55-19-16-2.

Pucynok 1.1 IlyTs Ao pacdyéra BepossTHOCTH 0€30TKAa3HOM padoThI TEIJIOBBIX ceTel oT 55-7a
a0 55-19-16-2
Ha pucynke 11.4 u B Tabnuue HUXKE NPEJICTABICHO HW3MEHEHHE pPaCUETHBIX

nokasaTesieil BeposTHOCTH 0e30TKa3HON paboThl MarucTpajabHOW TEIIOBOM cetu oT 55-7a

110 55-19-16-2 Ha KaXablil MEpHUO] ACHCTBUS CXEMBI TEIIIOCHAOKECHHUS.
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Pucynok 11.4

g =
- L] Ll B B B B B LA LA LS B B BN | =

Homep yuacTka Ternosoii ceTn

2030 2035 2040 HopuarHBHOE 3HAYEHHE

BepositHocTh 0€30TKa3HOI padoThHI TeNJIOBBIX ceTell 0T 55-7a 1o
55-19-16-2
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Tab6auua 11.4 H3mMeHeHue pacuéTHBIX MOKa3aTesieil BEPOATHOCTH 0€30TKA3HOM padoThl MarncTpaibHOM Ten1oBoii ceTu oT 55-7a n0 55-19-

16-2
= = A E g E $ E s =
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1 55-7a TK-55-8 1235 123,5 0,8 1 1975 47 0,00447 7,3 0,0005 0,0005 1 0,999 0,998 0,996
2 TK-55-8 | TTHC-1 20,1 20,1 0,8 1 1976 46 0,00065 6,6 0,00007 | 0,00057 0,999 0,999 0,998 0,995
3 ITHC-1 | TK-55-8* 19 19 0,8 1 1976 46 0,00062 6,6 0,00007 | 0,00064 0,999 0,999 0,998 0,995
4 TK-55-8* 55-9 1177 1177 0,8 1 1976 46 0,03835 145 0,02921 | 0,02985 0,971 0,954 0,908 0,79
5 55-9 KHC-10 396,9 396,9 0,7 1 1976 46 0,01293 8,3 0,00218 | 0,03203 0,968 0,951 0,902 0,777
6 KHC-10 55-10 207,9 207,9 0,7 1 1976 46 0,00677 7,2 0,00076 | 0,03279 0,968 0,95 0,9 0,772
7 55-10 55-10a 249,1 249,1 0,7 1 1976 46 0,00812 7,4 0,00091 | 0,03369 0,967 0,948 0,897 0,766
8 55-10a 55-11 185 185 0,7 1 1976 46 0,00603 7 0,00067 | 0,03437 0,966 0,947 0,895 0,762
9 55-11 Vzen E 285 285 0,7 1 1976 46 0,00929 7,6 0,00157 | 0,03593 0,965 0,945 0,891 0,753
10 Vzen E 55-12 51,8 51,8 0,7 1 1998 24 0,0006 6,2 0,00003 | 0,03596 0,965 0,945 0,891 0,753
11 55-12 55-13 150 150 0,7 1 1998 24 0,00174 6,8 0,00019 | 0,03616 0,964 0,945 0,891 0,753
12 55-12 55-13 378,1 378,1 0,7 1 1998 24 0,00438 8,2 0,00074 | 0,0369 0,964 0,944 0,89 0,752
13 55-13 55-14 279 279 0,7 2 1976 46 0,00909 11,6 0,00396 | 0,04086 0,96 0,938 0,879 0,729
14 55-14 55-15 96,5 96,5 0,7 2 1976 46 0,00314 10,4 0,00094 | 0,0418 0,959 0,937 0,876 0,724
15 55-15 | ID 19742 0,3 155,3 0,6 2 1988 34 0 10,2 0 0,0418 0,959 0,937 0,876 0,724
16 ID 19742 | TK-55-16 155 155,3 0,6 2 1988 34 0,00179 10,2 0,00054 | 0,04234 0,959 0,936 0,875 0,722
17 TK-55-16 | TK-55-17 150 150 0,6 2 1988 34 0,00174 10,1 0,00052 | 0,04286 0,958 0,936 0,874 0,721
18 TK-55-17 | TK-55-18 158 158 0,6 2 1988 34 0,00183 10,2 0,00055 | 0,04341 0,958 0,935 0,873 0,72
19 TK-55-18| 55-19 157 157 0,6 2 1988 34 0,00182 10,2 0,00054 | 0,04395 0,957 0,934 0,872 0,718
20 55-19 55-19-1 98 98 0,6 2 1988 34 0,00113 9,8 0,00034 | 0,04429 0,957 0,934 0,872 0,717
21 55-19-1 | 55-19-2 163 163 0,6 2 1988 34 0,00189 10,2 0,00057 | 0,04486 0,956 0,933 0,87 0,716
22 55-19-2 | 55-19-3 1215 1215 0,6 2 1988 34 0,00141 10 0,00042 | 0,04528 0,956 0,933 0,87 0,715
23 55-19-3 | Vzen A 114 114 0,6 2 1988 34 0,00132 9,9 0,0004 | 0,04567 0,955 0,932 0,869 0,714
24 V3zen A | 55-19-4 1294 129,4 0,6 1 1988 34 0,0015 6,1 0,00008 | 0,04575 0,955 0,932 0,869 0,714
25 55-19-4 | 55-19-4a 223 223 0,6 1 1988 34 0,00258 6,5 0,00029 | 0,04604 0,955 0,932 0,868 0,713
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26 55-19-4a | 55-19-5 | 341,1 341,1 0,6 1 1988 34 0,00395 71 0,00044 | 0,04648 | 0,955 0,931 0,867 0,712
27 55-19-5 | 55-19-5a | 109,4 109,4 0,6 1 1988 34 0,00127 6 0,00007 | 0,04655 | 0,955 0,931 0,867 0,712
28 55-19-5a | 55-19-5a 81 81 0,6 1 1988 34 0,00094 538 0,00005 | 0,0466 0,954 0,931 0,867 0,712
29 55-19-5a | 55-19-6 | 171,4 171,4 0,6 1 1988 34 0,00198 6,3 0,00011 | 0,0467 0,954 0,931 0,867 0,711
30 55-19-6 | 55-19-6a | 90,4 90,4 0,6 1 1988 34 0,00105 59 0,00006 | 0,04676 | 0,954 0,931 0,867 0,711
31 55-19-6a | 55-19-7 | 154,5 154,5 0,6 1 1988 34 0,00179 6,2 0,00009 | 0,04685 | 0,954 0,931 0,867 0,711
32 55-19-7 | 55-19-7a | 258,3 258,3 0,6 1 1988 34 0,00299 6,7 0,00033 | 0,04719 | 0,954 0,931 0,866 0,71
33 55-19-7a | 55-19-8 | 367,2 367,2 0,6 1 1988 34 0,00425 72 0,00047 | 0,04766 | 0,953 0,93 0,865 0,709
34 55-19-8 | 55-19-9 273 273 0,6 2 1988 34 0,00316 10,8 0,00138 | 0,04904 | 0,952 0,928 0,863 0,706
35 55-19-9 | 55-19-10 143 143 0,6 2 1988 34 0,00166 10,1 0,0005 | 0,04954 | 0,952 0,928 0,862 0,704
36 55-19-10 | 55-19-11 150 150 0,6 2 1988 34 0,00174 10,1 0,00052 | 0,05006 | 0,951 0,927 0,861 0,703
37 1?;,1;1?;0 55-19-15 124 124 0,3 2 1992 30 0,00144 8,3 0,00024 | 0,0503 0,951 0,927 0,861 0,703
38 55-19-15 | 55-19-16 123 123 0,3 2 1992 30 0,00142 8,3 0,00024 | 0,05054 | 0,951 0,927 0,86 0,702
39 55-19-16 | ID 14673 100 130 0,2 1 1992 30 0,00116 3,8 0 0,05054 | 0,951 0,927 0,86 0,702
40 ID 14673 55'1f'16' 30 130 0,15 1 1992 30 0,00035 3,7 0 0,05054 | 0,951 0,927 0,86 0,702
41 55'1f'16' 55'13'16' 155 155 0,125 2 1992 30 0,00179 75 0,0003 | 0,05084 0,95 0,926 0,86 0,702

30




Kak BHUAHO M3 IPCACTABJICHHBLIX BbINIC MATCPHUAJIOB, IIPOTHO3HUPYEMaAA HAJAC)KHOCTb
TEIIOCHAOKCHHUS HOTpe6I/ITCJIeﬁ CTAHOBUTCA HWIKC HOPMATUBHOTO 3HAYCHMHA. I[J'If[
YIydlICcHUs ITOKa3aTClIsd BEPOATHOCTHU 0e30TKa3HOM pa6OTI>I K IICPCKIAAKE IIpCIararoTcAd

YYaCTKH TEIUIOBBIX ceTel. JJanHoe meponpusitue paccMoTpeHo B [naBe 8.

Ha pucynke 11.5 u B Tabiuue HUXKE NPEJICTABICHO W3MEHEHHE PaCUETHBIX
MoKa3aTesiel BEepOsSTHOCTH 0€30TKa3HOW pabOThl MaruCTPaJIbHOM TEIJIOBOM CeTH OT 55-7a
no 55-19-16-2 nHa KaxApld TEpHOJ JCHCTBUS CXEMBl TEIUIOCHAOXKCHHS C Y4ETOM

IMPOBCACHHUA IIPCAJIOKCHHBIX MePOHpHHTHﬁ.
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Howmep yJacTka TEILIOBOH CETH
— 2030 2035 2040 e=—=THopMaTHBHOE 3HAYCHHE
Pucynok 11.5 BeposiTHOCTB 0e30TKa3HOM padoThI TEIVIOBBIX ceTel 0T 55-7a 1o

55-19-16-2 ¢ yyeTom npoBeaeHNs] MePONPUSATHIA
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Ta6nauua 11.5 U3meHeHue pacyéTHBIX OKa3aTe/ el BePOSITHOCTH 0e30TKa3HOi padoThl MATHCTPAIbLHOM TEIJIOBOM ceTH OT 55-7a 1o
55-19-16-2 ¢ yueToM npoBeAeHUs NPeAI0KeHHBIX MepPOnpPHATHIi
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1 55-7a | TK-55-8 | 1235 | 1235 | 08 1 1975 47 | 0,00447 | 73 | 0,0005 | 0,0005 1 0999 | 0,998 | 0,99
2 |TK55-8| HC-1 | 201 | 201 0,8 1 1976 46| 0,00065 | 6,6 | 0,00007 | 0,00057 | 0,999 | 0999 | 0,998 | 0,995
3 | IHC-1 |TK-55-8*| 19 19 0,8 1 1976 46| 0,00062 | 6,6 | 0,00007 | 0,00064 | 0,999 | 0999 | 0,998 | 0,995
4 |TK-55-8%| 55-9 | 1177 | 1177 038 1 1976 46 | 003835 | 145 |0,02921 | 0,02985 | 0971 | 0954 | 0,982 | 0,984
5 559 |KHC-10 | 3969 | 3969 | 07 1 1976 46| 001293 | 83 |0,00218 | 0,03203 | 0,968 | 0951 | 0,975 | 0,968
6 | KHC-10 | 55-10 | 2079 | 2079 | 07 1 1976 46| 000677 | 7,2 | 0,00076 | 0,03279 | 0,968 | 095 | 0972 | 0962
7 55-10 | 55-10a | 2491 | 2491 | 07 1 1976 46| 000812 | 7,4 |0,00091 | 0,03369 | 0,967 | 0948 | 097 | 0,955
8 55-10a | 55-11 | 185 185 0,7 1 1976 46| 000603 | 7 | 0,00067 | 0,03437 | 0966 | 0947 | 0967 | 095
9 5511 | VsenE | 285 285 0,7 1 1976 46| 000929 | 7,6 | 0,00157 | 0,03593 | 0,965 | 0945 | 0,963 | 0,938
10 | VsenE | 5512 | 518 | 518 0,7 1 1998 24| 00006 | 62 |0,00003 | 00359 | 0965 | 0945 | 0963 | 0938
11 55-12 | 5513 | 150 150 0,7 1 1998 24000174 | 68 |0,00019 | 0,03616 | 0964 | 0945 | 0962 | 0938
12 5512 | 55-13 | 3781 | 3781 | 07 1 1998 24000438 | 82 |0,00074 | 00369 | 0964 | 0944 | 0962 | 0937
13 55-13 | 55-14 | 279 279 0,7 2 1976 46| 0,00909 | 11,6 | 0,00396 | 0,04086 | 096 | 0938 | 095 | 0935
14 5514 | 55-16 | 965 | 965 0,7 2 1976 46| 000314 | 104 |0,00094 | 0,0418 | 0959 | 0937 | 0947 | 0,935
15 55-15 |ID19742| 073 1553 | 06 2 1988 34 0 10,2 0 00418 | 0,959 | 0937 | 0947 | 0935
16 |ID19742|TK-55-16] 155 | 1553 | 06 2 1988 34 [ 000179 | 10,2 | 0,00054 | 0,04234 | 0,959 | 0936 | 0946 | 0,933
17 |TK-55-16|TK-55-17| 150 150 0,6 2 1988 34 [ 000174 | 10, |0,00052 | 0,04286 | 0,958 | 0936 | 0,945 | 0,931
18 |TK-55-17|TK-55-18| 158 158 0,6 2 1988 34 [0,00183 | 10,2 | 0,00055 | 0,04341 | 0,958 | 0935 | 0,943 | 0,929
19 [TK-55-18] 5519 | 157 157 0,6 2 1988 34 [0,00182 | 10,2 | 0,00054 | 0,04395 | 0,957 | 0934 | 0942 | 0,928
20 5519 | 55-19-1 | 98 98 0,6 2 1988 34 000113 | 9,8 |0,00034 | 0,04429 | 0,957 | 0934 | 0942 | 0,926
21 | 55-19-1 | 55-19-2 | 163 163 0,6 2 1988 34 [ 0,00189 | 10,2 | 0,00057 | 0,04486 | 0,956 | 0933 | 0941 | 0,925
22 | 55192 | 55-19-3 | 1215 | 1215 | 06 2 1988 34 [000141 | 10 |0,00042 | 0,04528 | 0,956 | 0933 | 0094 | 0,923
23 | 55-19-3 | Vsen A | 114 114 0,6 2 1988 34 000132 | 9,9 | 0,004 | 0,04567 | 0,955 | 0932 | 0939 | 0,922
24 | VsenA | 55-19-4 | 1294 | 1294 | 06 1 1988 34 | 00015 | 61 |0,00008 | 0,04575 | 0,955 | 0932 | 0939 | 0,922
25 | 55-19-4 | 55-19-4a | 223 223 0,6 1 1988 34 [ 0,00258 | 65 |0,00029 | 0,04604 | 0,955 | 0932 | 0938 | 0,921
26 |55-19-4a| 55-19-5 | 3411 | 3411 | 06 1 1988 34 | 0,003%5 | 7, |0,00044 | 0,04648 | 0955 | 0931 | 0,937 | 0,919
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27 55-19-5 | 55-19-5a| 109,4 109,4 0,6 1 1988 34 0,00127 6 0,00007 | 0,04655 | 0,955 0,931 0,937 0,919
28 55-19-5a | 55-19-5a 81 81 0,6 1 1988 34 0,00094 5,8 0,00005 | 0,0466 | 0,954 0,931 0,937 0,919
29 55-19-5a | 55-19-6 | 1714 1714 0,6 1 1988 34 0,00198 6,3 0,00011 | 0,0467 | 0,954 0,931 0,937 0,919
30 55-19-6 | 55-19-6a| 90,4 90,4 0,6 1 1988 34 0,00105 5,9 0,00006 | 0,04676 | 0,954 0,931 0,937 0,918
31 55-19-6a | 55-19-7 | 154,5 1545 0,6 1 1988 34 0,00179 6,2 0,00009 | 0,04685 | 0,954 0,931 0,937 0,918
32 55-19-7 | 55-19-7a| 258,3 258,3 0,6 1 1988 34 0,00299 6,7 0,00033 | 0,04719 | 0,954 0,931 0,936 0,917
33 55-19-7a | 55-19-8 | 367,2 367,2 0,6 1 1988 34 0,00425 7.2 0,00047 | 0,04766 | 0,953 0,93 0,935 0,916
34 55-19-8 | 55-19-9 273 273 0,6 2 1988 34 0,00316 | 10,8 | 0,00138 | 0,04904 | 0,952 0,928 0,932 0,911
35 55-19-9 |55-19-10| 143 143 0,6 2 1988 34 0,00166 | 10,1 0,0005 | 0,04954 | 0,952 0,928 0,931 0,91
36 55-19-10 | 55-19-11| 150 150 0,6 2 1988 34 0,00174 | 10,1 | 0,00052 | 0,05006 | 0,951 0,927 0,93 0,908
37 1?;1;3;0 55-19-15| 124 124 0,3 2 1992 30 0,00144 8,3 0,00024 | 0,0503 | 0,951 0,927 0,93 0,907
38 55-19-15 | 55-19-16 | 123 123 0,3 2 1992 30 0,00142 8,3 0,00024 | 0,05054 | 0,951 0,927 0,929 0,907
39 55-19-16 | 1D 14673| 100 130 0,2 1 1992 30 0,00116 38 0 0,05054 | 0,951 0,927 0,929 0,907
40 ID 14673 55'15'16' 30 130 0,15 1 1992 30 0,00035 37 0 0,05054 | 0,951 0,927 0,929 0,907
41 55'1f'16' 55'13'16' 155 155 0,125 2 1992 30 0,00179 75 0,0003 | 0,05084 | 0,95 0,926 0,929 0,906
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11.2.3 MarucrpajbHbIii Temionposoa Apxanreabcekoiit TIOL (pacueTHslii myTh Ne3)

Ha pucynke 11.6 npencrasien pacuetHsiit myTh Ne3 ot TOL] o TK-18t1-4.

)
/

.

Pucynok 11.6 IyTs A1 pacuéTa BepoSITHOCTH 0€30TKA3HOH PadoThI TEMJIOBBIX
cereii oT Apxanresbckoii TOIl 1o TK-181-4

Ha pucynke 11.7 u B Tabnuie HWKe NPEJCTaBICHO H3MEHEHUE pPAaCUYETHBIX
nokasareseil BeposTHOCTH 0e30TKa3HOM paboThl MarucTpanbHOM TernoBoi cetu oT TOLI no

TK-18T-4 Ha KaXK/blii IEPUOJT AEUCTBHS CXEMBI TETUTIOCHAOKEHUSI.
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Howmep yJacTka TEILIOBOH CETH
2030 2035 2040 e opMaTHBHOE 3HAUeHHE
Pucynok 11.7 BeposiTHOCTB 0€30TKa3HOM PadoOTHI TEIIOBBIX CeTel 0T

Apxanreasckoiit TIL 1o TK-181-4

Kax BUAHO M3 PHUCYHKA, HaJIEKHOCTh TEIJI0CHA0KCHHUS HOTpG6HT€JICI>i JIAaHHOM

MarucTpaiu oOecreunBaeTCs BO BCEX nepunoaax I[eﬁCTBHH CXeMBI TEIUIOCHA0KEHUS.
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Tabdmuna 11.6 HM3MeHeHue pac4éTHBIX MOKa3aTe/ieil BEPOATHOCTH 0€30TKa3HOM padoThl MATHCTPAJIBLHON TEIUIOBOM CETH OTAPXAHIeIbCKOM
TIOI no TK-181-4

] . | 3 . : s | B, |55 | 52
= 2 S > - 5 4 ] s o g s S é e
g g 3 5 =8z 2 ss| E% | 58 2 3 2% |BEf .| 285=.| £8 S S S
' > > s = g E 7 5 e = L 3 @ 2SS oS S Z° E & ® « «
Z, = Z e, = 5 £ z | €9 €5 | 5 £ 2 $5 |[5E85|52E8| 3 = Z Z
2 & S = | 55| $ | EE| 25| 55| Z° | g |zE:ET|z22E 7 3| = = -
= S5 3 z = | 2% | 2% £ SE |g8s |82 g3 = & &
X | £8°7 | & | £8 = & g g |[E5E |52 | &
° = 5 = 5 3 = 2 g A 2
g = g 5
1 3 BeBon | TK-1t1 1 71 0,5 1 1990 32 0,00001 52 0 0 1,000 1,000 1,000 1,000
2 TK-1t | TK-A-5 70 71 0,5 1 1990 32 0,00081 52 0,00002 0,00002 1,000 1,000 1,000 1,000
3 TK-A-5 | TK 2t 362 362 0,5 1 1990 32 0,00419 6,4 0,00022 0,00024 1,000 1,000 1,000 0,999
4 TK 2T 2r-1 150 1067 0,5 1 1990 32 0,00174 91 0,00052 0,00076 0,999 0,999 0,999 0,998
5 2r-1 2r-la 250 1067 0,5 1 1990 32 0,00289 91 0,00087 0,00163 0,998 0,998 0,997 0,995
6 2r-1 2r-la 377 1067 0,5 1 1990 32 0,00436 91 0,00131 0,00294 0,997 0,997 0,995 0,992
7 2r-la TK-3T 290 1067 0,5 1 1990 32 0,00336 91 0,00101 0,00394 0,996 0,996 0,993 0,989
8 TK-3T TK-41 953,1 953,1 0,5 1 1990 32 0,01103 8,7 0,00186 0,0058 0,994 0,994 0,99 0,984
9 TK-4t TK-5T 773 773 0,4 1 1990 32 0,00895 6,8 0,001 0,0068 0,993 0,993 0,988 0,981
10 TK-5T TK-61 965,5 965,5 0,4 1 1990 32 0,01118 7,4 0,00125 0,00805 0,992 0,992 0,986 0,978
11 TK-6T | TK-6ar 187 187 0,4 1 1990 32 0,00216 51 0,00005 0,0081 0,992 0,992 0,985 0,977
12 TK-6ar | TK-7t 435 435 0,4 1 1990 32 0,00504 5,8 0,00027 0,00837 0,992 0,992 0,985 0,977
13 TK-7T TK-8T 716 716 0,4 1 1990 32 0,00829 6,6 0,00092 0,00929 0,991 0,991 0,983 0,974
14 TK-8T TK-91 837 837 0,4 1 1990 32 0,00969 7 0,00108 0,01037 0,99 0,99 0,981 0,971
15 TK-9t | TK-10T 758,4 758,4 0,4 1 1990 32 0,00878 6,8 0,00098 0,01135 0,989 0,989 0,98 0,969
16 TK-10T | TK-11T 1065,9 1065,9 0,4 1 1990 32 0,01234 7,7 0,00208 0,01343 0,987 0,987 0,976 0,963
17 TK-11T |ID 25602 160,4 200,4 0,3 1 1998 24 0,00186 45 0 0,01343 0,987 0,987 0,976 0,963
18 ID 25602 | ID 25604 25 200,4 0,35 1 1998 24 0,00029 48 0 0,01343 0,987 0,987 0,976 0,963
19 ID 25604 | TK-12T 15 200,4 0,35 2 1998 24 0,00017 8,8 0,00005 0,01348 0,987 0,987 0,976 0,963
20 TK-12Tt |ID 22006 187 261,2 0,35 2 1998 24 0,00216 9 0,00065 0,01413 0,986 0,986 0,975 0,962
21 ID 22006 | ID 22007 23,2 261,2 0,35 1 1998 24 0,00027 49 0 0,01413 0,986 0,986 0,975 0,962
22 ID 22007 | ID 22008 43 261,2 0,35 2 1998 24 0,0005 9 0,00015 0,01428 0,986 0,986 0,975 0,962
23 ID 22008 | TK-14t 8 261,2 0,35 1 1998 24 0,00009 49 0 0,01428 0,986 0,986 0,975 0,962
24 TK-14t | TK-151 64,4 64,4 0,35 1 1998 24 0,00075 44 0 0,01428 0,986 0,986 0,975 0,962
25 TK-151 | TK-161 67 67 0,35 1 1998 24 0,00078 44 0 0,01428 0,986 0,986 0,975 0,962
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26 TK-16T |TK-16T1-a 10 10 0,25 1 1998 24 0,00012 3,9 0 0,01428 0,986 0,986 0,975 0,962
27 TK-161-a| TK-17T 159 159 0,25 1 1998 24 0,00184 4,1 0 0,01428 0,986 0,986 0,975 0,962
28 TK-17t | TK-18T 295,3 295,3 0,25 1 1998 24 0,00342 4,4 0 0,01428 0,986 0,986 0,975 0,962
29 TK-18t |ID 20347 0,3 286,3 0,2 1 1998 24 0 4 0 0,01428 0,986 0,986 0,975 0,962
30 ID 20347 | TK-181-1 286 286,3 0,2 1 1998 24 0,00331 4 0 0,01428 0,986 0,986 0,975 0,962
31 TK-187-1|TK-181-2 920 920 0,2 1 1998 24 0,01065 4,9 0,00005 0,01433 0,986 0,986 0,975 0,962
32 TK-187-2 | TK-181-3 10 10 0,2 1 1998 24 0,00012 3,7 0 0,01433 0,986 0,986 0,975 0,962
33  |TK-181-3|TK-181-4 215 215 0,15 1 1998 24 0,00249 3,7 0 0,01433 0,986 0,986 0,975 0,962
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11.2.4 MaructpajbHbIii Temionposoa Apxanreabcekoii TIOL (pacueTHslii myTh Ned)

Ha pucynke 1.9 npencrasnen pacuetnsiii myTh Ned4 ot TOL] go morpedbutens yi.70
net OkTs0ps, 8.

g 2 2
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‘s-;'.‘. 4 lf:g ':b w \

Pucynok 11.8 IIyTh nuist pacyéTra BepoOSITHOCTH 0€30TKAa3HOM padoThl TEIIOBBIX
cereil oT Apxanreabckoii TOLL 1o morpeduTens yia.70mer Oxkrsdps, 8

Ha pucynke 11.9 u B Tabnuie HUXKE TNPEACTABICHO HW3MEHEHHE PaCYETHBIX
noKasareseil BeposTHOCTH 06€30TKa3HOW paboThl MarucTpaibHOU TETUIOBOM ceTh OT BhIBOA

MKII-1 no yn.70 net OkTsi0ps, 8§ HA KaXKIbIi EPUOJ ACHCTBUS CXEMbI TEIIJIOCHAOKEHUS
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Ta6auua 11.7 U3meHeHue pacuéTHBIX OKa3aTe/eil BEePOSITHOCTH 0e30TKAa3HOi padoThl MATHCTPAILHOM TEIUIOBOM ceTH
oTApxanrejbckoil TIILl 1o norpeduTens yia.701er Oxkraodps, 8
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1 ﬁ‘l’éﬁ)ﬁ MKII-1 10 10 0,6 2 1084 38 000014 | 93 | 0,00004 | 0,00004 1 1 1 1
2 MKII-1 |TTHC-SO4| 3168 3168 0,6 1 1084 38 004538 | 209 | 0,04202 | 0,04207 | 0959 | 0936 | 0899 | 0822
3 |IHC-SO4|3yTi-l6n| 03 03 05 1 1084 38 0 5 0 004207 | 0959 | 0936 | 0899 | 0822
4 |3yTi-16n| 100 136 136 05 1 1084 38 000195 | 55 | 0,00005 | 004211 | 0959 | 0936 | 0899 | 0821
5 100 | 2yT21 | 283 283 0.4 1 1084 38 000405 | 53 00001 | 004221 | 0959 | 0936 | 0899 | 0821
6 2vT2-1 | 2v12-2 | 360 360 0.4 1 1084 38 000516 | 56 | 0,00012 | 004233 | 0959 | 0935 | 0899 | 0821
7 2v12-2 | 2v12-3 | 230 230 0.4 1 1084 38 000329 | 52 | 000008 | 004241 | 0958 | 0935 | 0898 0,82
8 2VT2-3 ZyTi"”“' 152 152 0.4 1 1084 38 0,00218 5 0,00001 | 0,04242 | 0958 | 0935 | 0898 0,82
9 2yTi'4/4' 2VT2-4 58 58 0.4 1 1084 38 000083 | 47 0 004242 | 0958 | 0935 | 0898 0,82
10 2VT2-4 | 2VT2-5 | 130 130 0.4 1 1084 38 000186 | 49 | 0,00001 | 004243 | 0958 | 0935 | 0898 0,82
1 2VT2-5 | 2VT2-6 | 140 140 04 1 1084 38 000201 | 49 | 000001 | 004244 | 0958 | 0935 | 0898 0,82
12 2VT2-6 | 2v12-8 | 120 120 0.4 1 1084 38 000172 | 49 | 000001 | 004245 | 0958 | 0935 | 0898 0,82
13 2VT2-8 | 2VT2-9 25 25 0.4 1 1084 38 000036 | 46 0 004245 | 0958 | 0935 | 0898 0,82
yn.70 ner
14 2VT2-9 | Oxrsbps, | 25531 | 25531 03 1 1084 38 003657 | 95 | 001005 | 00534 | 0948 | 0919 | 0874 | 0779
8
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Kak BugHO M3 mpencTaBiICHHBIX BBIIIE MATEPHUATIOB, IPOTHO3ZUPYEMas HAJAECKHOCTh
TeIJIOCHAOKEHUSI TIOTpeOUTEeIeH CTAaHOBUTCS HHXKE HOPMATUBHOTO 3HaueHus. Jlis
VIIy4IICHUSI TOKa3aTelsl BEPOSITHOCTH O€30TKa3HOM paboThl Mpejjiaraercsi BBIBECTH U3
skcrtyaTanuu 3-i BeiBog ATOLI, TemmocHabxeHne moTpedurteneid 06ecneunTh OT HOBOM

KOTeJIbHOH. J[aHHOE MepoIpusTHe pacCMOTPEHO B [ 'maBse 7.

11.1 IlpuMeHeHHMe HA HCTOYHHUKAX TeIJIOBOW JHEPruM PanMOHAJIbHBIX
TEIUIOBBIX CXeM ¢ AyOJHPOBAHHBIMH CBSI3AIMM ¥ HOBBIX  TeXHOJIOTHH,
o0ecne4uBaOIMX HOPMATHBHYIO TOTOBHOCTH JHEPTreTHYECKOIr0 000py/A0BaHUS

[IpumeHeHne panMOHATBHBIX TEIUIOBBIX CXEM, C IyOJHMpOBAaHHBIMHU CBS3SIMH,
00ecreynBaroMX TOTOBHOCTh JHEPreTHYECKOr0 00OpYIOBAHHS HCTOYHUKOB TEIUIOTHI,
BBIMIOJTHACTCSL HA OJTalme WX TMPOCeKTHpoBaHWA. [Ipum 3TOM TOIUIMBO-, 3JEKTPO- H
BOJIOCHA0’KEHHE UCTOYHUKOB TEIUIOTHI, 00ECIEYMBAIONINX TEIUIOCHAOKEHHE TOTpeOuTeNen
NEepBOM KAaTErOpHH, NPEIyCMATPUBAETCS IO JBYM HE3aBUCHMBIM BBOJAaM OT pa3HBIX
HCTOYHHUKOB, a TaK)Ke UCIOJIb30BAHHE 3aMacOB PE3EPBHOTO TOIUIMBA. VICTOUHUKH TEIUIOTHI,
oOecrieynBaronMe TeIUIOCHAOXKEHUEe TMoTpeduTene BTOPOW U TpeTheH KaTErOpHH,
00eCTIeunBaIOTCS SJEKTPO- U BOJOCHAOKEHUEM T10 IBYM HE3aBUCHUMBIM BBOJIaM OT Pa3HBIX
UCTOYHMKOB M 3amacaMHM pe3epBHOro TorumBa. Kpome Toro, s TemaocHaOKeHUs
norpeduTenell MepBoil KaTeropuu YCTaHABIMBAIOTCS MECTHBIE pe3epBHbIE (aBapHUilHbIEC)
UCTOYHMKH TEIJIOTHl (CTallMOHapHble WIM nepeaBuxkHbie). [Ipm sToM jmomyckaercs
pe3epBupoBaHue, odecneunBaroiiee B aBapuitHeix cutyanusax 100%-Hyro mogady TEIoThI
OT JApyrux TemnoBbIX cereil. [lpu pe3epBHpOBaHMU TEMIOCHAOKEHUS MPOMBIIIICHHBIX
OpeanpuUsATUil, KaK MPaBUIIO, HCIIOJIB3YIOTCS MECTHBIE pe3epBHbIC (aBapuilHbIE) HCTOUYHUKU

TCIIJIOTHI.

11.1.1 ¥YcranoBKa pe3epBHOI0 000pyA0BaHUSA

VYcTaHOBKa pe3epBHOr0 000py10BaHus HE TpeOyeTcs.

11.1.2 Opranu3anusi COBMeCTHOH padoThl HECKOJbKUX HCTOYHUKOB TENJIOBOI
JHEPIrMHU HA eINHYI0 TEIUIOBYIO CeTh

[lo pe3ynbpraram NpOBENEHHON OLEHKH HAJIMYMSA WIM OTCYTCTBUS PE3EPBUPOBAHMS
MEX]ly MICTOYHUKaMHU (BO3MOKHOCTHU ITOCTaBKH TEIJIOBON SHEPTUM OT Pa3HbIX UCTOYHHUKOB)

YCTAHOBJICHO, YTO BBUAY OTAAJICHHOI'O PACIIOJIOKCHUA HCTOYHHUKOB OTHOCHUTCIIBHO ApPYyT
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JpyTa, a TaK)Xe BBUIY Pa3IMYHBIX COOCTBEHHWKOB MCTOYHUKOB U TEIUIOBBIX CETECH OT HUX,
OpraHu3aius COBMECTHOW pabOThl HECKOJbKMX MCTOYHMKOB Ha €IUHYI0 CEThb He
npenycMoTrpeHa. Ha mepcrmekTuBy, COTIACHO PACCMOTPEHHBIM CIIEHApHUSM, IO PSAy
UCTOYHUKOB TIpelycMaTpuBaeTcs OOBEIUHEHUE 30H JCHCTBUS  HMCTOYHHKOB  CO
CTPOUTEIHCTBOM HOBOTO (B3aMEH CYIIECTBYIONINX KOTEIBHBIX) H O0BETMHCHHEM TETUTOBBIX
CETEH OT HHUX.

CoBmecTHasi paboTa CYHIECTBYIOIIMX HMCTOYHHUKOB TEIUIOBOM SHEPrUU B EIUHYIO

TEIUIOBYIO CETh HE TpeOyeTcs.

11.1.3 Pe3epBuUpOBaHHE TEMJIOBBIX ceTell CMeKHBIX paliOHOB

B kauectBe MepompusATHA 1O  PE3EPBUPOBAHHUIO B  HACTOSILIEH  CXEME
TEIUIOCHA0XKEHUS MpeJUIaraeTcs MEpONpUATHE 10 MPOEKTHUPOBAHUIO U CTPOUTEILCTBY 4

BbIBOJIa ApxaHrenbckon TOLl — ydacTKOB MarucTpanbHOM TEIUIOBOW CETH OT UCTOYHHKA J10

[THC-2.

[TpoTskerHOCTH TpyOOTpOoBOaa coctaBUT 4 800 M (B TOBYXTpYOHOM HCUYHUCIICHHUH) |,
ycioBHbIM mpoxon — 1000 mm. Peanuszamuss meponpusatuil 00€CHEUHUT JIOCTHXKEHHE

CJIEAYIOIIHNX MOJOKUTENBHBIX 3P HEKTOB:

— YBEJIMYEHHE MPOITYCKHON CIIOCOOHOCTH TEIUIOBOM ceTr OT ApxHarenbckoi TOL;

— TOBBIIICHUE TMAPABINYECKON YCTOWUYMBOCTH pabOThI BOJISHBIX TEIJIOBBIX CETEH;

— ofecrnieyeHne BO3MOXKHOCTH MPOBEIECHUSI PEMOHTHBIX PadOT C 3aMEHON Y4acTKOB
TpyOonpoBo10B Ha 1 u 2 BeIBoax Apxanrenbckoi TOLL;

— TMOAKJIIOYEHHE TNEPCIEeKTUBHBIX MOTpeOUTENeH, pacroioXKeHHBIX B OKpyrax

Maiickas I'opka u BapaBuno-®akropusi.

JlanHOe MeponpusaTHe npeacTasieHo B ['ase 8.

11.1.4 YcrpoiicTBO pe3epBHBIX HACOCHBIX CTAHIUM

YcTaHOBKa pe3epBHBIX HACOCHBIX CTAHIUI HE TpeOyeTcs.

11.1.5 YV¥YcraHoBka 6aK0B-aKKyMYJSITOPOB

[ToBbIIIeHUI0O HANEKHOCTH  (QYHKIIMOHHUPOBAHUS CHUCTEM TEIJIOCHAOXKEHHUS B
OTIPEJICIICHHON Mepe CITOCOOCTBYET NMPUMEHEHUE TEIUIOTUIOPAKYMYIUPYIOIIUX YCTAaHOBOK,
HAJIMYME KOTOPBIX IO3BOJSET ONTUMHU3UPOBATh TEIUIOBBIE M THIPABIMYECKHE PEKUMbI

TCIIJIOBBIX ceTeﬁ, a TaKKC HUCIOJb30BaTh AKKYMYJIHUPYIOIIUC CBOMCTBA OTaIJIMBAE€MBIX
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3manuii. TermomHepunoHHBIE CcBoiicTBa 3maHuil  yumteiBarotes  MJIC  41-6.2000
«OpraHu3alliOHHO-METOIMUECKUE PEKOMEHJAMA 10 TMOJATOTOBKE K  IPOBEACHUIO
OTOMUTENIBHOTO TIEPUOJia ¢  TIOBBIIMICHHIO HAJIEKHOCTH CHCTEM KOMMYHAJIbHOTO
TEIUIOCHA0XKEHUsI B TOPOJAaX M HACENEHHBIX NMyHKTax P®» mpu ompeseneHud pacueTHBIX
pPacxoJIoB Ha ropsiuee BOJIOCHAOKEHUE MPU MPOEKTUPOBAHUHM CHUCTEM TEIJIOCHAOXKEHUS U3
YCJIOBUI TEMIIOB OCTBhIBaHUS 3/1aHUI MPU aBapHsX.

Pa3menienne 0akoB-aKKyMyJIATOPOB ropsiueid BOJABI BO3MOXKHO, KaK Ha HCTOYHUKE
TEIUIOThI, TaK M B pailoHax TerionoTpediaeHus. [Ipm 3ToM Ha HCTOYHMKE TEIUIOTHI
npelycMaTpUBalOTCs 0aKM-aKKyMYJSITOPbl BMECTHUMOCTBIO He MeHee 25 % oOmei
pacyeTHOM BMECTHUMOCTH CHUCTEeMbl. BHYTpEHHSSI MOBEPXHOCTh OaKOB 3alllMINAETCS OT
KOppO3MH, a BOJA B HUX - OT a’pallid, IPU 3TOM IPEayCMaTPUBAETCS HEMPEPBIBHOE
0OHOBJIEHHE BOJIbI B OaKax.

JIJis. OTKPBITBIX CHCTEM TEIUIOCHA0KEHHMSI, & TAKKE MPH OTAEIbHBIX TEIJIOBBIX CETAX
Ha TOpsuee BOJOCHAOXKEHHE MPEIyCMATPUBAIOTCA OaKU-aKKyMYJISTOPbl XUMHUYECKH
00paboTaHHOM U J1eadpUPOBAHHON MOAMUTOYHON BOJBI PACUETHON BMECTUMOCTHIO, paBHOU
JECSITUKPATHOW BETMYMHE CPEAHEUACOBOTO Pacxo/ia BOAbI Ha TOpsiuee BOAOCHAOKEHHE.

Uucno 6akoB HE3aBUCUMO OT CHCTEMBI TEIJIOCHAOXKEHUSI MPUHUMAETCS HE MEHee
nByx 1o 50 % pabouero oobema.

B cucremax uentpanpHoro teruiocHaOxkenus (CIL[T) ¢ TemmompoBomgamu Jir000i
NPOTSHKEHHOCTH OT HWCTOYHUKA TEIUIOTHI JI0 PAOHOB TEIUIOMOTPEONICHUs JOIMYCKAeTCs
WCIIO0JIb30BaHKE TETUIOMPOBOJIOB B KAYECTBE aKKYMYIUPYIOIINX EMKOCTEH.

Takum 00pazoM, CTPYKTypa CHUCTEM TEIUIOCHAOKEHHSI JOJKHA COOTBETCTBOBAThH UX
MacIITaOHOCTH U CJIOXHOCTU. Eciii HaIe)KHOCTh HEOOJIBIIIUX CUCTEM O0ECTIEYHBAETCS MPHU
paauaIbHBIX CXeMaX TEIUIOBBIX CETeH, HE MMEIOIIUX PEe3EPBUPOBAHUS U y3JI0B YIIPABICHUS,
TO TETIJIOBBIC CETH KPYIMHBIX CHCTEM TEIJIOCHA0KEHHUS JIOJKHBI OBITh Pe3epPBUPOBAHHBIMH, A
B MECTax COIPSHKEHHUS PE3EPBUPYEMOM M HEPE3EPBUPYEMOM YACTEW TEIUIOBBIX CETEU
JIOJDKHBI MMETh aBTOMATU3MPOBAHHBIC Y3JIbl YIOPABICHUS. DTO MO3BOJIAET MPEOO0JIETh
MPOTUBOPEUNE MEXKY "HEHAAC)KHOU" CTPYKTYpOH TEIJIOBBIX CETe M TpeOOBaHHMSIMHU K MX
HAJC)KHOCTH M OO0ECICUUTh YMPaBISIEMOCTh CHCTEMbl B HOPMAJbHBIX, ABapUUHBIX U
MOCIICaBAPUIHBIX pEXKUMaX, a TaKXKe IMoAady MOTPEeOUTENSIM HEOOXOIUMBIX KOJIHYECTB
TETUIOBOM SHEPTUHU BO BPEMS ABAPUMHBIX CUTYallUM.

B mepcrekTuBe, ycTaHOBKAa aKKyMYJSTOPHBIX OakOB Ha HCTOYHHKAX Tropojaa He

TpedyeTcs.
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