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1 OBLWME MOJIOXXEHNA

OueHka HagexHoCTU TennocHabXeHna paspabaTtbiBalOTCs B COOTBETCTBUU C
noagnyHKToM «u» nNyHKTa 19 n nyHkta 46 TpeboBaHui K cxemam TensocHabXxeHus.
HopmaTuBHble TpeboBaHWA K HaAEXHOCTM  TEMSIOCHAOXeHWA  YyCTaHOBMEHbl B
CHwIT 41.02.2003 «TennoBble ceTU» B YacTu NyHKTOB 6.27-6.31 pa3gena «HagexHoCTby.

B CHwuI1 41.02.2003 HageXHOCTb TennocHabxeHnst onpeaenseTcs no cnocobHoCTu
NPOEKTUPYEMbIX N LEWCTBYHOLLMX WCTOYHMKOB TEMNMOThl, TEMMOBbLIX CETEM W B LENOM
CUCTEM LIEHTPANU30BaHHOIO TennocHabxeHna obecrneynBaTb B TeYEHWE 3agaHHOrMo
BpeMEHU Tpebyemble pexmnmbl, NapameTpbl U KayecTBO TensiocHabXeHus (OTonneHus,
BEHTUNALMMK, ropsvero BOAOCHAOXEHUA, a Takke TEexXHOMOornm4yecknx notpebHocTen
npeanpuaTMn B nNape Wn ropsden Boae) obecnedmBaTb HOPMaTUBHbIE MOKa3aTenu
BEPOATHOCTUN Be3oTKasHon paboThl [P], koadpduumneHT rotoBHOoCTU [Kr], xunBydecTtu [XK].

PacuyeT nokasaTenem cuctembl C y4eTOM HaOEXHOCTU AOSMKEH NPOWU3BOAUTLCA AN
Kaxxgoro notpebutens. MNpu 3TOM MUHMManNbHO AOMYCTUMbIE MOKa3aTenn BepOATHOCTU
©e30Tka3Hon paboTbl cnegyeT NpUHUMaThL ANS:

e UNCTOYHMKa TennoTbl Put = 0,97;

Tennosbix ceten Ptc=0,9;

notpebutens Tennotel Pnt= 0,99;
CUT B uenom Pcur= 0,9x0,97x0,99 = 0,86.

HopmaTtmBHble mnokasaTenu 6e30TKasHOCTM TennoBbIX ceTell obecnedynmBaloTcs

cneaylowmumMmn MeponpusaTUSIMU:

e yCTaHOBMEHNEM MpenenbHO AO0MNYyCTUMOW AMWHbI HEpe3epBMPOBAHHbLIX Y4acCTKOB
TENNonpoBOAOB (TYMMKOBbLIX, paananbHbIX, TPAH3UTHbIX) OO KaXOgoro noTpebuTens unum
TENMOBOro MyHKTa;

e MECTOM pasMelLEeHUs1 pe3epBHbIX TPYOONPOBOAHbLIX CBSA3eN Mexay pagvanbHbIMu
TENnnonpoBoAamu;

¢ [IOCTATOMHOCTbIO AMaMeTpoB BblOMPaeMbIX MNP MNPOEKTUPOBAHMM HOBbIX WK
PEKOHCTPYUPYEMbIX CYLLIECTBYIOLUMX TEnmnonpoBoAoB AN oGecrnevyeHnss pesepBHO
nogayun TennoTbl NOTPeoUTENsM Npu oTKasax;

e He0OXOAMMOCTb 3aMeHbl Ha KOHKPETHbIX y4acTKaxX KOHCTPYKLUIA TEMMOBbLIX CETEN U
TennonposoaoB Ha 6Gonee HagexHble, a Takke OOOCHOBAHHOCTb rMepexoda Ha
HaA3eMHYI U TOHHENbHYIO NPOKNaaKy;

e 04YepeaHOCTb PEMOHTOB W 3aMeH TENnonpoBOAOB, YaCTUYHO WM MOJSIHOCTLIO

yTpaTUBLLMX CBOU pecypc.

11401.0M-1NCT.009.000



OBOCHOBBIBAIOLWWE MATEPUATbI K CXEME TENNOCHABXEHNA MO «TOPO[ APXAHTEJIbCK» 10 2028 FOQA
TMABA 9. OLEHKA HALEXXHOCTU TENJNIOCHABXEHUA

[OTOBHOCTb CUCTEMbI TEMNNOCHAbXeHuss K ucrnpaBHom paboTte B TevYeHuu
OTONUTENbHOrO MNepuoga onpefensieTca Mo YWUCry YacoB OXWUOAHUA TOTOBHOCTU:
WCTOYHMKA TEnnoTbl, TEMMOBLIX CETEN, NOTpebuTenen TennoThbl, a TakKe - YMCNy 4acoB
HepacyeTHbIX TeMnepaTyp HapyXHOro Bo3ayxa B faHHOW MECTHOCTW.

MuHMManbHO AonycTuMbIN nokasatenb rotoBHoctn CLT k ucnpasHom pabote Kr
npuHumaertca 0,97.

HopmaTuBHble nokasaTenu roTOBHOCTM CUCTEM TennocHabxeHus obecneuymBatoTcs

cneaylowmumMm MeponpusaTUSMU:

e roTOBHOCTLIO CLT K OTONUTENBHOMY CE30HY;

©JOCTATOYHOCTbID  YCTAHOBMEHHOW  (pacnonaraemMor) TEennoBOM  MOLLHOCTH
WCTOYHUKA TEMMOoBOM 3Heprm ana obecneveHust ucnpaBHoro pyHkumoHmposanus CLT
NPy HepacyeTHbIX NOXONOAAHNSAX;

¢ CMOCOBHOCTLIO TENMOBLIX ceTen obecneunTb ncnpaBHoe (pyHKunoHmposaHue CLIT
Npwv HepacyeTHbIX NOXONOAAHNSAX;

e OPraHM3aUMOHHBIMN N TEXHUYECKUMW MepaMn, Heobxoaumble Ans obecneyeHus
ncnpaBHoro yHkumoHnposaHmst CLIT Ha ypoBHe 3aaHHOM rOTOBHOCTMU;

e MaKCMManbHO AOMYCTUMbIM YMCIIOM YAacOB FOTOBHOCTU ANSA UCTOYHUKA TEMNNOTHI.

MoTpebutenn TennoTbl MO HAAEXHOCTM TEennocHabXeHust [enaTcsa Ha Tpu
KaTteropuu:

NMepBas kateropusa - noTpedbutenun, He JonyckawlwmMe MNepepbiBOB B nogaye
pac4yeTHOro KommMyecTBa TEMMOTbl U CHWXKEHMS TemnepaTtypbl BO3gyxa B MOMELLEHUAX
Huxe npegycMoTpeHHbix FTOCT 30494.

Hanpumep, 60nbHUUbI, poaunbHble AOMa, OETCKME [OOLIKOSbHbIE YYPEXOAEeHUs C
KpYrrocyToYHbIM NpebbiBaHNEM LETEN, KAPTUHHbIE ranepeun, XMMnu4eckne n cneymanbHble
Npoun3BOACTBA, WaxTbl U T.M.

Btopas kaTteropusa - noTtpebutenn, [onyckalwlne CHUXeHMe TemnepaTypbl B

oTannnmBaembIX NOMeELLEeHNAX Ha nepunoa nnkemngauumm asapmn, Ho He 6onee 54 v:

® XUINbIX 1 00LWEeCTBEHHbIX 3aaHun go 12 °C;

e NPOMBbILLSIEHHbIX 3a4aHu ao 8 °C.
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2 METOOWMKA PACYHETA BEPOATHOCTM BE3OTKA3SHOW PABOTHI
TENNOBbLIX CETEN

2.1 TepmuHbl 1 onpeaeneHna

TepMuHbl WM onpegeneHnsa, WcCnonb3yemMble B [OaHHOM pasgernie  CoOOTBETCTBYHOT
onpegenenunam NOCT 27.002-89 «HageXHOCTb B TEXHUKEY.

HapgexHoCcTb — CBOWCTBO Yy4acTka TensioBoM CeTU WU dfnemMeHTa TenroBou CeTu
COXpaHATb BO BPEMEHM B YCTAHOBMEHHbLIX nNpedenax 3HadeHnsa BCEX NapameTpos,
XapaKTepusylLmnx cnocobHocTb obecneunmBaTb nepenady TenmoHOCUTENst B 3adaHHbIX
peXumMax M ycroBmax NPUMEHEHUS U TEXHMYECKOro obcnyxmBaHusa. HageXxHOCTb TenroBoMu
CETU W CUCTEMbl TEMNOCHADXEHNA SBNSAETCSA KOMMMEKCHbIM CBOWCTBOM, KOTOpOE B
3aBUCMMOCTM OT Ha3Ha4YeHUs OOBbEKTA W YCMNOBUMWA €ro MNpPUMMEHEHWUST MOXET BKo4YaTb
0e30TKa3HOCTb, 4ONTOBEYHOCTb, PEMOHTOMNPUIOAHOCTb U COXPAHAEMOCTb MU ONpeaeneHHbIe
coveTaHusi 3TUX CBOUCTB.

Be3oTka3zHOCTbL —  CBOWCTBO  TEMSIOBOM  CETU  HEMNPEepbIBHO  COXPaHATb

paboToCcnocoGHOE COCTOSIHME B TEYEHWE HEKOTOPOTO BPEMEHMW UM HapaGoTKu;

[JonroBe4yHOCTb — CBOMCTBO TEMSIOBON CETU UNN 0OBbEKTa TEMNOBON CETU COXPaHATb
paboTocnocobHOe COCTOSIHME OO0 HAaCTYyNMeHUs NpeaenbHOro COCTOSAHMSA NPU YCTaHOBIEHHOWN

cucrtemMme TexHn4eckoro O6CJ'Iy)KI/IBaHVIFI N pEMOHTaQ,

PeMoOHTONPUroagHOCTbL — CBOWCTBO 3fieMeHTa TEMMOBOW CeTW, 3akmnvallleecs B
NPUCNOcOBMEHHOCTM K NOAAEpPXaHWK W BOCCTAHOBMEHUID paboToCnOCOBHOro COCTOSHUSA

nyTemMm TeXHn4eckoro O6CJ'Iy)KI/IBaHI/IF| N PEMOHTA;

UcnpaBHOe COCTOSIHUE — COCTOSIHME 3NeMeHTa TEMNSI0BOM CETU M TEnnoBOW CeTu B
LernomM, npuv KOTOPOM OH COOTBETCTBYET BCEM TpebOOBaHUAM HOPMAaTUBHO-TEXHUYECKOM W

(M) KOHCTPYKTOPCKON (MPOEKTHOM) OOKYMEHTauUuu;

HeMcnpaBHoe COCTOSIHUEe — COCTOSIHME 3fieMeHTa TENSIoBOM CEeTU WU TennoBOW
cetn B UeNoM, npun KOTOPOM OH He COOTBETCTBYET XOTA Obl OOHOMY U3 Tpe6OBaHI/1I7I

HOPMAaTUBHO-TEXHUYECKOW U (UIN) KOHCTPYKTOPCKOM (MPOEKTHOM) AOKYMEHTaLIMU;

Pa6oTtocnoco6Hoe COCTOSIHME — COCTOsIHME 3reMeHTa TEMnnoBOM CceTu unu
TEMNNMOBON CETU B LIENOM, MpU KOTOPOM 3Ha4YeHUss BCEX MapamMeTpoB, XapaKTepu3ytoLmnx
CNocoBHOCTb BbINOMHATL 3afaHHble (OYHKLUMM, COOTBETCTBYHOT TpeboBaHUSIM HOpPMAaTUBHO-

TEXHUYECKOW U (UIN) KOHCTPYKTOPCKOW (MPOEKTHOWN) AOKYMEHTaLWUW;
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HepaboTtocnoco6Hoe COCTOsIHME - COCTOsSiHME 3NeMeHTa TEnnoBOW ceTu, npu
KOTOpPOM 3HayeHue xoTsa b6bl 0AHOro NapameTpa, XapaKTepuayoLwero CnocoOHOCTL BbIMOSTHATD
3afaHHble (PyHKUMWM, HEe COOTBETCTBYET TpebOOBaHUAM HOPMATUBHO-TEXHUYECKOM U (Unn)
KOHCTPYKTOPCKOW (MPOEKTHOW) AOKYMeHTaumKn. [INsi CNOXHbIX 060 bEKTOB BO3MOXHO AeNeHne nux
HepaboTOCNOCOOHbLIX COCTOsAHMIA. [lpyn 3TOM M3 MHOXecTBa HepPaboTOCNOCOOHLIX COCTOSAHUN
BbIAENSAT YaCTUYHO HEPABOTOCNOCOOHbIE COCTOSIHUS, MPU KOTOPbLIX TeNnoBasi CeTb cnocobHa
4YaCTUYHO BbINOSTHATL TpebyemMble PYHKLNN;

NMpepenbHOe COCTOSAHUE — COCTOSIHME 3NIeMeHTa TEeNMOBOW CETU UMK TEMNJIOBOW CeTH
B LiefIoM, Npu KOTOPOM €ero ganbHenwas akcnnyatauus HegonyctuMa unm HeuenecoobpasHa,
nmbo  BOCCTaHOBNEHWE  ero  paboToCnoCOOGHOrO  COCTOSIHMSI ~ HEBO3MOXHO  UNK

Heuenecoo6pa3Ho;

Kputepun npegenbHOro COCTOSIHUSI - MNPU3HaK MM COBOKYMHOCTb MPU3HAKOB
npeaenbHOro  COCTOSHMSA  3fieMeHTa  TEenroBOW  CeTW, YCTaHOBIEHHble HOPMAaTUBHO-
TEXHUYECKON N (UniM) KOHCTPYKTOPCKOM (NPOEKTHOWM) AoKymeHTaumen. B 3aBucmmoctn o1
YyCMOBUIM 3KCnnyaTaumm Ang OAHOTO WM TOr0 Xe 3femMeHTa TennoBoW ceTu MoryT ObiTb

yCTaHOBIEHbI ABa 1 6onee KpUTepmneB NpeaenbHOro COCTOSHUS,
HDedekT — no NOCT 15467,

I'IOBpe)Kp.eHMe — cobbITne, 3akntovarolleecs B HapylweHnn mncrnpaBHOro COCTOAHUA

obbekTa npu coxpaHeHun paboTocnocobHOro COCTOAHUS;

OTtka3z — cobbiTve, 3aknioyvarolleecs B HapyweHun paboTocnocobHOro COCTOSHUSA

anemMeHTa TensioBom CeTU Unn TENSTOBOW CETU B LIENOM,;

Kputepuin oTKaza — npu3HaK WM  COBOKYMHOCTb MPU3HAKOB  HapyLleHUs
paboToCNOCOBHOro COCTOSAHUSA TEMNSTIOBOW CETU, YCTAHOBIEHHbBIE B HOPMATUBHO-TEXHUYECKON U
(M) KOHCTPYKTOPCKON (MPOEKTHOM) OOKYMEHTaLNN.

[Ona uenem nepcnekTMBHOW CxeMbl TennocHabXeHuss TepMuH «OoTkas» byaet
NCMNOJSIb30BaH B CrieaylLWnX MHTepnpeTauunsax:

OTKa3 ydacTka TensoBoW ceTun — cobbiThe, nNpuBOAsLIME K HaPYLIEHWO €ero

paboToCnocobHOro COCTOsHUA (T.e. NPEeKpalleHuto TpaHcnopTa TEensioHOCUTENd MO 3TOMY

y4acTKy B CBSI3W C HapyLLEHMEM repMETUYHOCTM 3TOrO y4acTKa);

OTKa3 cucTembl TennocHabxeHnss — cobbiTue, NpuBoasiLee K NageHuUo TemnepaTypbl
B OTannMBaeMblX MOMELLEHUSX XWMbIX W OOLWECTBEHHbIX 3OaHun Hmke +12 °C, B

MPOMbILLIIEHHbIX 3aaHnsax Huxe +8 °C (CHul 41-02-2003. Tennosble ceTw).
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OBOCHOBBIBAIOLWWE MATEPUATbI K CXEME TENNOCHABXEHNA MO «TOPO[ APXAHTEJIbCK» 10 2028 FOQA
TMABA 9. OLEHKA HALEXXHOCTU TENJNIOCHABXEHUA

Mpu paspaboTke Cxembl TENnOCHAbXeHNs O OMUCaHUA HAOEXHOCTM TEepMUH
«noBpexaeHne» Oyaet ynoTpebnATbCcA TONMbKO B OTHOLEHMM COObITUA, K KOTOpPbIM B
cootBetctBUM ¢ [OCT 27.002-89 3T COObLITUA HE MNPUMBOAAT K  HapyLEHUIO
paboTocnocobHOCTN yyacTka TEMnsIoBOM CETU W, CredoBaTeNibHO, He TpebylT BbINOSHEHWS
He3aMeanuTENbHbIX PEMOHTHbIX PaboT C Lenbld BOCCTAHOBIEHUS ero paboTocnocobHOCTM.
K Takum coObITUSIM OTHOCSITCS 3apEerMCTpMpOBaHHbIE «CBULLM» HA MPSIMOM MM obOpaTHOM
TennonpoBoAax TENSIOBbIX CETEN.

Mbl Takke He Oygem ynoTpebnaTb TEPMUH «aBapusi», TakK Kak 3TO XapakTepucTuka
«TSHKECTU» OTKa3a M BO3MOXHbIX MOCIMEACTBME €ro ycTpaHeHus. Bce ynomsHyTble B 3TOM

absaue TEPMWHbI YCTAaHaBJIMBAIKOT JNLLb rpagauunio (UJKaJ'Iy) OTKa30B.

2.2 MeToauka pacyeTa Ha4EeXHOCTU TeNNOCHaAbXeHNS

Mog  HageXHOCTbKD  CUCTEMbl  TennocHabXeHWss  NOHMMatT  CMOCOBHOCTb
NPOEKTUPYEMbIX N AEUCTBYIOLLMX UCTOYHMKOB TEMSIOBOW 3HEPruu, TennoBbIX CeTeN U B
uenom CUT obecneunBatb B TedeHWe 3aJaHHOro BpemMeHuM Tpebyemble pexunmbl,
napameTpbl U Ka4eCTBO TEMOCHABXeHNS.

OcHOBHbIM nokasaTenem (Kputepuem) SBnseTcs:

BEPOATHOCTb 0Ge30Tka3Hon pabotbl cuctembl (P) — CNocoBGHOCTb CUCTEMBbI He
gornyckatb OTKas3oB, MPUBOAALLMX K MadeHuo Temnepatypbl B OTannvMBaeMblX
NMOMELLIEHMSX XUMbIX U OOLLECTBEHHbIX 34aHUA HUXKe +12 °C, B NPOMBbILNEHHbIX 34aHUsX
Hke+8 °C, 6bonee ymcna pas, yCTaHOBIEHHOrO HOpMaTUBaMM.

[(MaBHOE CBOMCTBO OTKA30B 3aK/to4aeTcsa B TOM, YTO OHM NpeacraBnsaoT cobown
cnyvyanHble W pegkne cobbiTvsi. OTU CBOWCTBA XapakKTepusylT He TOMbKO OTKa3lbl,
CBSI3aHHbIE C HAapyLUeHNEeM NPOYHOCTH, HO 1 BCe OTKas3bl.

OAHOM 13 BaXXHENLWNX XapaKTEPUCTUK HAOEXHOCTN 3MIEMEHTOB SBNSAETCA nNapameTp
noToKa OTKa30B », KOTOPbIA MOXHO onpefenuTb kak 6e3yCrnioBHYH BEPOATHOCTb OTKasa
(He 06saA3aTenbHO NEPBOro) Ha MHTepBane BpemeHn dt.

Mpu A=const, BEpOATHOCTb Ge30TkasHON paboTbl 3feMeHTa cucTeMbl 3a Bpems t
onpenensieTcs Kak:

dP(t)

Adt =
roe: Adt — BepOATHOCTbL OTKasa SJ'IeMeHTBGig BeckoHe4yHOo marnoe BpemA.

OTcroaa BeposaTHOCTb Be30Tka3HoW paboThbl 3a Bpems t paBHa:

Pt) =e ,
rae:  P(t) — BeposiTHOCTb Ge30Tka3HOW paboThbl anemMeHTa 3a maroe Bpems t;
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OBOCHOBBIBAIOLWWE MATEPUATbI K CXEME TENNOCHABXEHNA MO «TOPO[ APXAHTEJIbCK» 10 2028 FOQA
FMABA 9. OLIEHKA HAOEXHOCTU TENNOCHABXEHUA
® - NMNapaMeTp NOTOKa OTKa30B 3J1IeMeHTa.
Takum 06pa30M, MOXHO CYUTATb, YTO (byHKLl,I/IFI HageXHOCTN 3JIEMEHTOB CUCTEMDbI
TennocHabxeHns noaA4vYnHAETCA SKCNoHeHUMalrlbHOMY 3aKOHY.

BeposaTHOCTb e oTka3a anemeHTa 3a BpeMs t OyaeT nmeTb BUA:

Mpu pacyeTe HagexXHOCTU anHER)f%ezTéﬂ:_ €
npyv napannenbHoW CTPYKType, 3aKoNbLOBaHHble WM 3ape3epBMpPOBaHHbLIE
BETBU, CyMTalOTCA abCOMNOTHO HaAaeXHbIMW, MOCKOMbKY OAHOBPEMEHHbLIA OTKa3
©onee 0gHOro anemMeHTa cYMTaeTcs HegOCTUXKUMbIM CODLITUEM.
npyM nocrnegoBaTenbHOW CTPYKType BeEpPOSATHOCTb 06e30TkasHom paboThbl
CUCTEMbI OnpeaensieTca Kak npousseneHne BeposiTHocTen 6Ge30TkasHon paboThl

KaXgoro ee anemMeHTa:

roe: ().. () BepOﬂ(I'I}O?:TI/I BQSIOTK%QHBIZ p(a%om Ka)kgoro anemMeHTa.

Torga ons cuctembl, MMeloLLEel nocrneaoBaTenbHY CTPYKTYpPY, cnpaBeanveo OyaeT

cneaylolliee BblpaxeHue:

roe: mp— NOTOK OTKA30B AN Ka)0ro afieMeHTa 3a nepuo BpemeHun t .

McxogHble gaHHbIe

McxogHon wuHopmaumen anst pacyeta HageXHOCTM CUCTEMbl TEMfoBbIX CeTen
ABMAITCA [aHHble O CTPYKType CXeMbl TenfnocHabXeHus, AnuHe W guameTtpe
MarucTpanbHbiX TPyO6ONpoOBOAOB OT UCTOYHMKOB TennoBon aHeprum (T3, KoTenbHbIX) 4O
KOHeYHbIX, Hanbonee yaaneHHbIx notpebutenen.

[Mpu pacyeTe HaOEXHOCTU CUCTEMbI TpaHCMopTa TennoHocuTensa r. ApxaHrenbcka
NCnonb30Banuch crnegyrwme NCXoaHble LaHHble:

NPOOOIKUTENBHOCTL OTONUTENBHOIO Nepuoaa r. ApxaHrenbcka — 253 CyToK;

HOPMAaTMBHbLIN MOKa3aTenb BEPOATHOCTM Ge30TKa3HOW paboTbl TEMMOBbLIX CETEN -
P7c=0,9 (no CHul1 41-02-2003);

napameTp noTtoka oTka3oB @ (1/mM:rog) — yuumTbiBaeT TOSMbKO Te OTKasbl, KOTOpble
NPUBOAAT K OTKNIOYEHUIO Tennonotpebnawwmx yCTaHOBOK noTpebutenen TennoBoun
3Heprnu.

Pacuetr BeposTHOCTM 6€30TKasHOM paboTbl TEMNOBOM CETM MO OTHOLUEHWUIO K



KaXaoomy I'IOTpe6l/ITeJ'II-O BbINOJTHANICA C NPMMEHEHNEM CneayoLlero anropmTtmMa:

1. Onpep,eneHvle nyTn nepegayvum tenfioHocuTena ot NCTOYHMKa O0 I'IOTp86I/ITeJ'IFI, no

12
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OBOCHOBBIBAIOLWWE MATEPUATbI K CXEME TENNOCHABXEHNA MO «TOPO[ APXAHTEJIbCK» 10 2028 FOQA
TMABA 9. OLEHKA HALEXXHOCTU TENJNIOCHABXEHUA

OTHOLLEHUIO K KOTOPOMY BbIMOSMHAMCA pacyeT BepoOATHOCTU 6e30TkasHoW paboTbl
TENNoBOW CETMW.

2. Ha nepBom aTane pacyeTta yctaHasnmBarncs nepevyeHb y4acTKoB TEMNNONPOBOAOB,
COCTaBNAKLWMX 3TOT NYThb.

3. Ons kaxgoro y4vacTtka TennoBOW CeTu ycTaHaBnmMBarncsa: rog ero BBoda B
aKcnnyarauuio, gMameTp 1 NPOTSKEHHOCTb.

4. Ha ocHoBe 06paboTkM AaHHbIX MO OTKasaM WU BOCCTAHOBIIEHUAM BCEX Y4YaCTKOB
TEennoBbIX ceTen 3a NATb NeT ux paboTbl yCTaHOBUNUCH criefytoLlime 3aBUCUMOCTH:

Ao- cpefHeB3BelleHHas 4acTtoTa (MHTEHCMBHOCTb) YCTOMYMBBLIX OTKA30B Y4acTKOB B
KOHKpPETHON cucteme TennocHabXeHns Npu NPOAOIKUTENbHOCTU JKCNyaTaumm y4acTkoB
OT 3 A0 CpedHeB3BELLUEHHOro cpoka CryXbbl y4acTkoB TpybonpoBOAOB TENsiOBOM CeTu
(1/km/rop);

cpefHeB3BeleHHas 4acTtota (MHTEHCMBHOCTb) OTKAa30B AS19 y4aCTKOB TEMNIOBOWM
CeTu C NPOLOSIKMTENbHOCTLIO 3KCMyaTauum oT 1 oo 3 ner,

cpefHeB3BelleHHas 4actoTa (MHTEHCUMBHOCTb) OTKa3oB ANIA Y4YacTKOB TeEMSI0BOM
CeTu C NMPOAOSIKUTENBHOCTBIO 3KCNyaTauun bonee cpeHEeB3BELLEHHONO CpoKa CryxObl
y4yacTkoB Tpyb6onpoBOAOB TEMMOBOM CETH;

[na onucaHna napameTpuyeckon 3aBUCUMOCTU MHTEHCUMBHOCTM OTKa30B OT CpOKa

CJ'Iy)K6bI y4acCTKoOB TEennoBOW CEeTU Ncnonb3oBanacb 3aBUCUMOCTb cnepyrollero suaa.
a-1
i(t) = /10 (0,1 r)
b

roe T — CPOK aKcnnyaTauumn y4actka TennoBon ceTu, net
[ns  paHHOW  3aBMCUMOCTM  WUCMOMb3OBanuWchb  crnegywolime  IMNUpUYeckme

KO3(hpUUMEHTHI:
08,mpuld< <3

0,5 28
Ha puc. 2.1 npuBegeHa 3aBUCMMOCTb MHTEHCMBHOCTM OTKa3oB OT CPOKa
P PrBeA fipn 5’2 Co P

aKcnnyaTauuyM  yy4actka TennoBoW ggT&l ,ﬁnnﬂpﬂ cugTeM  TenmocHabxeHns  roposa

ApxaHrenbcka.
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OBOCHOBBIBAIOLWWE MATEPUATbI K CXEME TENNOCHABXEHNA MO «TOPO[ APXAHTEJIbCK» 10 2028 FOQA
TMABA 9. OLEHKA HALEXXHOCTU TENJNIOCHABXEHUA

HETeHCHEROCTE OTHA208 A, |/

CpoW sHcnAyaTawuK, net

PucyHok 2.1 — 3aBUCMMOCTb MHTEHCMBHOCTU OTKa3oB OT CpoKa 3KCnslyaTauMm y4yacTtka

TennoBoOK ceTU Ansl CUCTEM TennocHabXeHusi ropoaa ApxaHrenbcka.

Mo paHHbiM CHull 23-01-99 «CtpouTenbHasa knumaTonorusi» Obina noctpoeHa
3aBNCUMOCTb NOBTOPSEMOCTH Temnepartyp HapY>XHOro BO3ayxa (rpadouk
NPOAOIKUTENBHOCTM TEMSIOBOW HArpy3ku OTOMMEHMS), a TaKkKe paccyMTaHO BpPeEMS
CHMXEHUs1 TemMnepaTypbl BHYTPU OTannMBaemblXx MOMeweHnn Hwke +12°C npu
OTKITOYEHMM CUCTEM TEMNOCHabXeHus. PacyeT NpoBoAMNCS ANS KaXAoW NOBTOPSIEMOCTM
TemnepaTyp Hapy>XHOro Bo3gyxa npu koaddpuumeHTe akkymynsauumn =40 4yacoB. [aHHble
pacyeTbl npuBeAeHbl B Tabnuue 2.1.

14
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OBOCHOBBIBAIOLWWE MATEPUATDbI K CXEME TENNOCHABXEHNA MO «TOPO[ APXAHTEJIbCK» 10 2028 FOQA
TMABA 9. OLEHKA HALEXXHOCTU TENJNIOCHABXEHUA

Ta6bnuua 2.1- Npacduk NpoaoMKMTENBHOCTU TENNOBOW HAarpy3kn OTOMEHUA.

BpeMst CHUXKeHus1
lMoemopsiemocmb memnepamypbl 8030yxa éHympu
Temnepamypa memnepamyp Hapy>XHO20 omaniueaemoz20 [IoMeueHus do
Hapy»xHo20 eo3dyxa, C 603dyxa, yac +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
25 1034 19,58
7,5 465 33,89

[na oueHku BpeMEHN BOCCTaAHOBJIEHUA YYaCTKOB WCMOJib3OBasiaCb 3aBUCUMMOCTD,

npegnoxeHHas E.A. CokonosbiMm
z,=a|1+(b+cl ) D" |
roe
a, b, ¢ - noctosiHHble KO3(hPUUMEHTLI, 3aBucswMe OT crnocoba yKnagku
Tennonposoda (MOA3EMHbIN, HaA3EeMHbIA) U ero KOHCTPYKUMW, a Takke OT cnocoba
ANArHOCTMKM MeCTa NOBPEXAEHMS N YPOBHS OpraHM3aunmn peMOHTHbIX paborT;
lc.s- paccTosiHne Mexay CeKLMOHNPYOLWMMN 3aBWKKaAMU, M;
D - ycnoBHbIN guameTp Tpybonposoaa, M.
B naHHon paboTe ncnonb3oBanucb aMnmpudeckn nogodpaHHble KO3IPULNEHTDI
[ns Hag3eMHoW NpoKNaaKu:
a=6;b=0,75; c=0,0015
[ns nog3eMHon Npoknaaku:
a=7,b=0,6;c=0,0015
[anee BblMMCNANUCH OTHOCUTESBbHbLIE AONIM U MOTOK OTKA30B y4YacTka TensoBown
CETW, CMOCOBHbIN MPUBECTU K CHUXKEHUIO TEMMNEpPaTypbl B OTanIMBaeMbIX 30aHUAX 00

TemnepaTtypbl Hxe +12°C:
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B=ALx) Z .,

[anee Bbluncnanach BEPOATHOCTb ©e30TKa3Hom pa6OTbI TENnoBbIX ceTen

OTHOCUTESJIbHO KaXaoro aboHeHTa no (bOpMyJ'Ie:
p; =exp(—@,)

Mo npuBegeHHOM MeTOAMKe, B Criydae aBapuM Ha ydacTke Marucrpanu K KOTOpow
NPUCOeANHEH KOHeYHblM noTpebutens (MMM Hepe3epBUPOBAHHOE OTBETBMEHWE C
KOHEYHbIM  noTpebuTtenem), yyactok maructpanu (gaxe npuM  yCroBuMM  €ro
pe3epBUpPOBaHKS) OTKNIOYAETCA MyTeM MNEePEKpPbITUS COOTBETCTBYIOLNX 3afBUXKEK, Tem
caMbiM OTKMYaa OT TennocHabxeHna Bcex noTpebutenen nNpUCOEAMHEHHbLIX Ha
yyacTkax mexay 3aasukkamu. Takum obpasom, B MSIOTHOCTb MOTOKA OTKA30B KOHEYHOro
noTpebuTtensi, BKIYaeTcs MMAOTHOCTb MOTOKA OTKA30B BCEX Y4YaCTKOB U 3afBUXEK,
aBapuu Ha KOTOpbIX NOTPEBYIOT OTKMIOYEHNA KOHEYHOro noTpebuTtens.

BbINONMHMB OUEHKY BEPOATHOCTU 6Ge30TKaszHoW paboTbl KaXAoro MarmcrpasibHOro
TEennonpoBoda, Nerko onpeaenntb cpeHuin (Kak BEPOSATHOCTHYIO Mepy) HeOoOoTMyCcK
Tenna Ana  Kaxgoro notpebutensd, MNpPUCOEOMHEHHOr0 K 3TOMY MarmcrpanbHOMY
TEennonpoBoay.

Bblumcnne BeposTHOCTb 06e30TkazHOW paboTbl  TennonpoBoga OTHOCUTESbHO
BblOpaHHOro noTpebuTensa K, COOTBETCTBEHHO, BEPOSATHOCTb OTKasa Tennonposona

OTHOCUTENbHO BbIOpaHHOro NOTPeEBUTENS HEAOOTNYCK PAaCCYNTLIBAETCS Kak:

AQ, =0, xT.

np oan

x g)m.’ ’ rKan

roe

Q np- cpegHerogoBas TennoBasi MOLLHOCTb TEMNONOTPebNALLNX YCTAaHOBOK
notpebutens (nMbo, no-apyromy, TennoBasa Harpyska notpebutens), Nkan/y

Ton - NPOAOIMKUTESNIBHOCTb OTONUTENBHOIO Nepuoaa, 4ac;

Omn - BEPOATHOCTbL OTKa3a Tennonposoaa.

B cBA3n c oTCcyTCTBMEM B NMpefoCTaBfieHHOW CXeMe [JaHHbIX O 3aJBWXKax, pacdeT
NPOBOAMUIICA C Y4ETOM TOro, YTO B KaXXJOW TEnnoBOW Kamepe, He ABNALWENCcs NpoCcTbiM
pasBeTBMeHNEM, HaxoOUTCA CeKuMoHupylwaa apmartypa. B pacyeT HagexHocTu

KaXgoro Hepe3epBnMpoBaHHOIoO OTBETBJIEHUA BKIMHOYEHbl Y4YaCTKM MarmcrtpasjibHOro
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FNABA 9. OLEHKA HALEXHOCTY TEMNIOCHABXKEHMUS
(3akonbuoOBaHHOro) Tpybonposoda, MpueralwwWero K TENSIOBOM Kamepe OTBETBEHUS.
CuntaeTcs, 4TO B [JaHHOM TEMSIOBOW KamMepe HaxoguTca Nub  3a[BUXKKa
nepekpbiBaloLlas nogayy Tenna K notpebutensm Hepe3epBMPOBAHHOIO OTBETBIIEHUS, U
aBapuM Ha npunerawwmux yvacTkax Maructpanm Takke noTpebyloT OTKMYeHUs
KOHEYHOro notpebutens.

OB603Ha4yeHnsa y4acTKOB NpuBeAEHbl B COOTBETCTBUN C NPOrpaMmon «Zuluy.

Mpwn pacyeTax HaAEXHOCTH yyuTbiBanacb BO3MOXXHOCTb B3aMMHOIO
pe3epBMpOBaHMS y4aCTKOB Mpu yrpo3e oTKasa.

OHEpProucToMHUKM ropoga ApxaHrenbCka, WMMelWMe BbiBO4a TEMMOBbIX CeTen
anametpom 300 MM M MeHee Haa3eMHOW NPOKMagKku, nonagakT B 30HY HOPMaTUBHOM
HaOeXHOCTWU, T.K. pacyeTHoe BpeMsi BOCCTAHOBIIEHMSI TakMX y4acTkoB He ©Gonee 4,5
yacoB. A cregoBaTtenbHO, Mcxoas u3 Tabnuubl 2.1 BEPOATHOCTb OTKasa, nNpuBoasiias K
CHMXXEHUIO TemnepaTyp B OTanfMBaeMbIX NOMeELLeHUsX Hke +12°C Ha TakuMx yvacTkax
TENMOBbIX CETEN paBHa HYIIO.

Takum o6pasom, Obin nNpoBedeH pacdeT BepOSATHOCTM 6e3oTkaszHoW paboTbl
TennoBbix ceten ana TOL, ropoga ApxaHrenbcka Ha Kaxabli nepuvon AeNCTBUS CXeMbl
TennocHabXeHus:.
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OBOCHOBBIBAIOLWWE MATEPUATbI K CXEME TENNOCHABXEHNA MO «TOPO[ APXAHTEJIbCK» 10 2028 FOQA
TMABA 9. OLEHKA HALEXXHOCTU TENJNIOCHABXEHUA

3 PACHET BEPOATHOCTW EE30TKA31HOI7I PABOTbI TEMNJIOBbIX CETEN
APXAHIENBCKOWM T3L, HA KAXKObIV NMEPNOO AENCTBUA CXEMBbI
TEMNOCHABXEHUA

BepoaTtHocTn 6e30Tka3HOM paboThbl Ha HE pe3epBUPYEMbIX YHAaCTKOB TEMNSIOBON CETH
B MOAEeNu NepBoOro YpoBHS pacCYNTbIBAKOTCA OTHOCUTENbHO TEMNMOBbIX Kamep, B KOTOPbIX
K MaructpanbHbiM TensnonpoBodamM MpUCOeAMHEHbI OTBETBMEHUs, obecneuymBaiolme
nepegayy TennoBOW 3SHeprMn OT MarncTpanbHOro TennonpoBoda B FOPOLCKOM
panoH(MUKpPOpanoH, NITaHMPOBOYHbLIV KBapTar, KagacTpoBbIA KBapTan).

BepoaTtHocTn 6Ges3oTkasHOM paboTbl paccynTbIBAOTCA A1 BCEX MarmcrparibHbIX
TEennonpoBoaoB (Kak He pe3epBMpyeMbIX TEMMOMPOBOAOB), PeecTp KOTOpbIX YCTaHOBEH
B 3NIEKTPOHHOW MoAenu TennocHabxeHns ropoaa ApxaHrenbcK.

OcHoBHble nNyTM f[na pacdeta BeposiTHOCTM 6e3oTkasHoM paboTbl CUCTEMBI

TennocHabxeHusinpmeeaeHbl B Tabnmue 3.1

Ta6bnuua 3.1- Pac4yeTHble NyTU AnNs onpeaeneHUa BepOATHOCTN 6e30TKa3HOMN
paboTbl TENNOBLIX CeTen

PacyeTHbIN NyTb ANA OLEHKN HaJEeXHOCTU
TennoBbix ceTen oT TAL, ropoaa ApxaHrenbcka

Homep nytn
HavanbHas kamepa KoHeuyHas kamepa
pacyeTHOro nyTu pacuyeTHOro nyTu
1 TK-45 C-28n-16
2 55-7a 55-19-16-2
3 ApxT3L| - 3 BbiBOA TK-187-4
4 ApxT3L| - MKI-1 MM 3enenuH
3.1 MarucTpanbHbli TennonpoBog ApxaHrenbckon TOL (pacueTHbIn nyTb Nel)

Ha pucyHke 3.1 npegcrasneH pacyeTHbi nyTb Nel ot TK-45 go tennoBon kamepbl

C-28n-16.
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7 ;:\‘\-QI '~,% (' QG o \
o VNN B N LeLr.e MA

At

PucyHok 3.1 — lNyTb ansa pac4yéta BepOATHOCTU 6e30TKasHOW paboThbl

TennoBbix ceTten oT TK-45 po C-28n-16

Ha pucyHke 3.2 u B Tabnuue 3.2 npeactaBneHO W3MEHEHME PacCYETHbIX
nokasartenen BepOATHOCTU Ge30TkasHoM paboTbl MarucTpanbHOW TennoBon ceTn oT TK-

45 po C-28n-16Ha kaxabln nepnon AeNCTBUSA CXEMbl TENIOCHAOXEHUS.

19
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OBOCHOBBIBAIOLWWE MATEPUATbI K CXEME TENNOCHABXEHNA MO «TOPO[ APXAHTEJIbCK» 10 2028 FOQA
TMABA 9. OLEHKA HALEXXHOCTU TENJNIOCHABXEHUA

MepcnekTMBHLIE NOKa3aTenu BePOATHOCTH BesoTKkasHoW paboTel TennoBbIX
ceTel Ge3 yyeTa MEPONPUATHIA NO PEKOHCTPYKLWK CETEN C Lenbio

1.00 NoBbLIWEHWA NoKazaTenei Hage¥xHOCTH
1

0,96 -

0,94

£ 0,02
o

0,90

0,88
0,86

0,84
T m e L I I R R R RN NN SRR AR R AR ERRBEES TS

Homep yyacTia TennNoBoA CETH
———HOpMATHEHO® IHAYEHWE  —Ha 2017 Ha 2022 —mna 2027

PucyHok 3.2 BeposiTHOCTb 6e30TKa3HOM paboTbl TennoBbix ceten oT TK-45 oo C-
28n-16

Kak BMOHO 13 pucyHKa 3.2 HafEéXHOCTb TennocHabxeHust notpebutenen gaHHON

Maruncrtpanm obecneuymBaeTcs BO BCEX nepmnogax OENCTBUSA CXeMbl TENNTOCHA0XeHMs.

20
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Ta6bnuua 3.2 U3aMeHeHMe pacuY€THbIX NOKa3aTeren BepOATHOCTU 6e30TKa3HOM paboTbl MarucTpanbHou TennoBon cetn ot TK-45

Ao C-28n-16
S - g s )
3 o 3 2 3 @8 v 3 S
< 8 g 2 S S S ¢ 8 3
s T S @ ® E S o
5 s Y g Q Q X X o c
T 1 RR g | 3 g S T I g2 E g '3
g | 3% g | 8 3 S 3 o g 637 S ¢ 3
X T S o ® I T3 3 £ 2 Q £ O 2473 N ~ ~
g =0 T © o 43 S (3} § g = § (G 4 © o o
g g 3 § o 3 8 | T I x 38 3 o Qg S &~ g I 8 Q Q
;2 2 S $§§5, % 4§ g E g3 g% £3s | £3s | 89 | S 3 <
L , . 3 S S| g £¢g £ = © 3 S I= 33 ED T T T
o 2 P > ] Q Sy 3 g: §E T E%’E E3SS RN a a a
< T x g g8 § 1 %¢ T g5 ° 3 2% § g x 9 59 1 1 g
2 ) S S e R S & g T3 ¢ 83 ER @ @ @
§ §3 g | 3 5 S g o s 3 s 3 o
s | g | 8 S S S g 85 38 2
3 = > 4] T o T S Q
i~ S '8 ] = £ C g T
8 = < & E Q
1 TK-45 2]!589 66,9 636,6 | 0,5 2 1977 36 0,00197 9,1 0,00059 0,00059 0,999 | 0,999 | 0,998 | 0,996
2 21ISI;)89 C-1 569,7 | 636,6 | 0,5 1 1977 36 0,01680 7,2 0,00187 0,00247 0,998 | 0,996 | 0,993 | 0,983
3 C-1 C-2 130 130 0,5 2 1977 36 0,00383 9,4 0,00115 0,00361 0,996 | 0,994 | 0,989 | 0,974
4 C-2 C-3 178 178 0,5 2 1977 36 0,00525 9,6 0,00157 0,00519 0,995 | 0,992 | 0,984 | 0,964
5 C-3 C-4 119 119 0,5 2 1977 36 0,00351 9,4 0,00105 0,00624 0,994 | 0,990 | 0,981 | 0,956
6 C-4 C-5 145 145 0,5 2 1977 36 0,00428 9,5 0,00128 0,00752 0,993 | 0,988 | 0,977 | 0,948
7 C-5 C-6 45 45 0,5 2 1977 36 0,00133 9 0,00040 0,00792 0,992 | 0,988 | 0,976 | 0,945
8 C-6 C-7 101 101 0,5 2 1977 36 0,00298 9,3 0,00089 0,00881 0,991 | 0,987 | 0,974 | 0,939
9 C-7 C-8 23 23 0,5 2 2002 11 0,00027 8,9 0,00008 0,00889 0,991 | 0,986 | 0,974 | 0,939
10 C-8 C-9 40 40 0,5 1 2002 11 0,00046 5,1 0,00001 0,00890 0,991 | 0,986 | 0,974 | 0,939
11 C-9 26%)29 12 117 0,5 2 2002 11 0,00014 8,9 0,00004 0,00894 0,991 | 0,986 | 0,973 | 0,939
12 26%)29 C-10 105 117 0,5 1 2002 11 0,00122 54 0,00003 0,00897 0,991 | 0,986 | 0,973 | 0,939
13 C-10 C-11 142 142 0,5 1 2001 12 0,00164 55 0,00004 0,00901 0,991 | 0,986 | 0,973 | 0,939
14 C-11 C-12 130 130 0,5 1 2001 12 0,00150 55 0,00004 0,00905 0,991 | 0,986 | 0,973 | 0,939
15 C-12 C-15 80 80 0,5 2 1999 14 0,00093 9,2 0,00028 0,00932 0,991 | 0,986 | 0,973 | 0,938
16 C-15 C-16 124 124 0,5 2 1999 14 0,00144 9,4 0,00043 0,00975 0,990 | 0,986 | 0,973 | 0,938
21
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< T = $ | £ § 1 8¢ z S S < 3 2 § axQ | §Y I 1 1
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g &2 88 5 27 8 g 87 3§ o°
s | = 2 g | g g g g 5 8¢ 2
: s | 3 R D A
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17 C-16 C-17 135 135 0,5 2 1999 14 0,00156 9,4 0,00047 0,01022 0,990 | 0,985 | 0,972 | 0,938
18 C-17 C-18 87 87 0,5 2 1999 14 0,00101 9,2 0,00030 0,01052 0,990 | 0,985 | 0,972 | 0,937
19 C-18 C-19 150 150 0,5 2 1999 14 0,00174 9,5 0,00052 0,01104 0,989 | 0,984 | 0,971 | 0,937
20 C-19 C-20 60 60 0,5 2 1997 16 0,00069 9,1 0,00021 0,01125 0,989 | 0,984 | 0,971 | 0,937
21 C-20 C-20a 40 40 0,3 2 1978 35 0,00107 8,1 0,00018 0,01143 0,989 | 0,984 | 0,971 | 0,935
22 | C-20a C-21 57 57 0,3 2 1978 35 0,00153 8,1 0,00026 0,01169 0,988 | 0,983 | 0,970 | 0,934
23 C-21 C-22 115 115 0,3 2 1978 35 0,00309 8,3 0,00052 0,01221 0,988 | 0,983 | 0,969 | 0,931
24 C-22 C-23 121 121 0,3 2 1978 35 0,00325 8,3 0,00055 0,01276 0,987 | 0,982 | 0,967 | 0,927
25 C-23 C-24 79 79 0,3 2 1978 35 0,00212 8,2 0,00036 0,01312 0,987 | 0,981 | 0,966 | 0,925
26 C-24 C-25 129,12 | 129,12 | 0,3 1 2000 13 0,00149 4,3 0,00000 0,01312 0,987 | 0,981 | 0,966 | 0,925
27 C-25 C-27 257,11 | 257,11 | 0,3 1 2000 13 0,00298 4,6 0,00001 0,01313 0,987 | 0,981 | 0,966 | 0,925
28 C-27 C-28 31,5 31,5 0,3 2 1978 35 0,00085 8,1 0,00014 0,01327 0,987 | 0,981 | 0,966 | 0,924
29 C-28 C-28n 0,1 0,1 0,3 1 1970 43 0,00001 4.1 0,00000 0,01327 0,987 | 0,981 | 0,966 | 0,924
30 | C-28n | C-28n-1 73 73 0,3 2 1992 21 0,00085 8,2 0,00014 0,01341 0,987 | 0,981 | 0,965 | 0,924
31 | C-28n-1 | C-28n-2 67 67 0,3 2 1992 21 0,00078 8,2 0,00013 0,01354 0,987 | 0,981 | 0,965 | 0,924
32 | C-28n-2 | C-28n-3 20 20 0,3 2 1992 21 0,00023 8 0,00004 0,01358 0,987 | 0,981 | 0,965 | 0,924
33 | C-28n-3 | C-28n-4 20 20 0,3 1 1992 21 0,00023 4,1 0,00000 0,01358 0,987 | 0,981 | 0,965 | 0,924
34 | C-28n-4 Cf_?_n- 1495 | 1495 | 0,3 1 1970 43 0,01000 4.4 0,00000 0,01358 0,987 | 0,981 | 0,965 | 0,924
35 C-42jl‘l- C-42_§I‘I- 13,5 13,5 0,3 1 1970 43 0,00090 4,1 0,00000 0,01358 0,987 | 0,981 | 0,965 | 0,924
22
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36 Cf_g”' Cf_g”' 89 89 | 03| 1 | 1970 | 43 | 0,00595 42 000000 | 001358 | 00987 | 0981 0965 | 0,924
37 Cf_g”' C'fg”' 958 | 958 | 03 | 1 | 1970 @ 43 | 0,00641 43 000000 | 001358 | 00987 | 0981 0965 | 0,924
38 C'fg”' C-2819 | 71.6 | 716 03 | 1 | 1970 | 43 | 0,00479 42 000000 | 001358 | 00987 | 0981 0965 | 0,924
39 | C-28-19 C'fg”' 30 30 03| 1 | 1970 | 43 | 0,00201 41 000000 | 001358 | 00987 | 0981 0965 | 0,924
40 C'fg”' C'ff”' 60 60 | 02 | 1 | 1970 | 43 | 000401 4 000000 | 001358 | 0987 | 0981 0965 | 0,924
2 C'ff”' C'fg”' 60 60 | 02 | 1 | 1970 | 43 | 000401 37 000000 | 001358 | 0987 | 0981 0965 | 0,924
42 C'fg”' C'fg”' 100 | 100 | 02 | 1 | 1970 | 43 | 0,00669 38 000000 | 001358 | 0987 | 0981 0965 | 0,924
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3.2 MarucTtpaneHbi Tennonpoeod ApxaHrenbckon TOL (pacyeTHbin nyTb Ne2)

Ha pucyHke 3.3 npeacTtaBneH pacyeTHbIn nyTb Ne2 oT TennoBon kamepbl 55-7a 0o
TennoBown kamepbl 55-19-16-2.

¢t Apxesrenscxan T3U

-

PucyHok 3.3 — lNyTb Ansa pac4yéta BepoATHOCTM 6e30TKa3HOW paboThbl
TennoBbIX ceTen ot 55-7a go 55-19-16-2

Ha pucyHke 3.4 u B Tabnuue 3.3 nNpeactaBreHO MW3MEHEHME PaCYETHbIX
nokasatenen BepoOATHOCTM ©e30TKa3HOW paboTbl MarncTparibHOW TennoBon ceTn oT 55-
7a 0o 55-19-16-2 Ha Kaxabl Nnepnog OENCTBUSA CXEMbI TEMNOCHABXEHNS.

24
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MepcnekTMBHLIE NOKazaTeny BEPOATHOCTH Bezo0TKa3HOW paboTel TENNOBLIX
ceTel Bes yueTa MEpONPUATHIA NO PEKOHCTPYKUWK CETEH ¢ UenNk

1.00 NOBLIWEHWA NOKasaTena HaJeKHOCTH
' ‘ T

0,90

0,80

0,70
0,60

0,50

PTC

0,40
0,30
0,20
0,10

0,00
MO e R N I R 2R R NRAGENEARR N AR BEERRBS T

Homep y4acTea TENNOBON CETH

=———HOpMATUEHOE JHAYEHHE  ——Ha 2017 Ha 2022 =———Ha 2027

PucyHok 3.4 BeposaATHOCTb 6e30TKa3HOM paboThl TensIoBbIX ceTen oT 55-7a Ao 55-
19-16-2

25
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Ta6bnuua 3.3 N3aMeHeHMe pacyY€THbIX NOKa3aTesien BepOATHOCTU 6e30TKa3HOM paboTbl MarMcTpanbHOW TennoBon cetn ot 55-7a

no 55-19-16-2
P ] X0 xR
[ E © S O ~ . >E ©
>3 = | F S S I | 83 o83 3%
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$ 0§ & o B3 § 8y 8% sf 3% 5% sgg 3P v R . s s
] C® o “ () o
ST 838§ si %% 4% B BT ggE oggy | gy @ & 8
SIS R S R S S | 883 S8% &%
[\ I [
2 § 58 | § .
1| 557a TK;355' 1235|1235 | 08 | 1 | 1975 | 38 | 000447 = 7.3 | 0,00050 | 000050 | 1,000 | 0,999 0998 | 0,996
2 | TK-55-8  MHC-1 | 201 | 201 | 08 | 1 |1976| 37 | 000065 | 66 | 000007 | 000057 | 0999 | 0.999 0998 | 0,995
3 | MHC-1 TKéff" 19 | 19 | 08 | 1 | 1976 | 37 | 000062 66 | 000007 | 0,00064 0999 | 0999 0998 | 0,995
4 | TK-55-8* | 55-9 | 1177 | 1177 | 08 | 1 | 1976 | 37 | 003835 | 145 | 002921 A 002985 | 0971 | 0,954 0908 | 0,790
5 559 K'fg' 3969 | 3969 | 07 | 1 | 1976 37 | 001293 | 83 | 000218 003203 @ 0968 | 0,951 0002 | 0777
6 | KHC-10 @ 55-10 | 2079 | 2079 | 07 | 1 |1976| 37 | 000677 | 7.2 | 000076 | 003279 | 0968 | 0.950 0900 | 0772
7 | 5510 | 55-10a | 2491 | 2491 | 07 | 1 | 1976 | 37 | 000812 | 7.4 | 000091 003369 | 0967 | 0,948 0897 | 0,766
8 | 5510a | 5511 | 185 | 185 | 07 | 1 | 1976 37 | 000603 7 000067 | 003437 | 0966 | 0,947 0895 | 0,762
9 | 5511 | YsenE | 285 | 285 | 07 | 1 |1976| 37 | 000929 | 7.6 | 000157 | 003593 | 0965 | 0945 0891 | 0,753
10 | YsenE | 5512 | 518 518 | 07 | 1 | 1998 15 | 000060 | 6.2 | 000003 | 003596 | 0965 | 0,945 0891 | 0,753
11| 5512 | 5513 | 150 | 150 | 0,7 | 1 | 1998 | 15 | 000174 | 6.8 | 000019 003616 @ 0964 | 0,945 0891 | 0,753
12 | 5512 | 5513 | 3781 | 3781 | 07 1 | 1998 | 15 | 000438 | 82 | 000074 | 0,03690 | 0964 | 0,944 0890 | 0,752
13| 5513 | 5514 | 279 | 279 | 07 | 2 | 1976 37 | 000909 | 11,6 | 000396 | 004086 @ 0960 | 0,938 0879 | 0,729
14 | 5514 | 5515 | 965 | 965 | 07 | 2 | 1976 | 37 | 000314 | 104 | 000094 004180 | 0959 | 0,937 0876 | 0,724
15 | 5515 19'542 03 1553 06 | 2 |1988 25 | 0,00000 = 10,2 | 0,00000 004180 @ 0959 | 0,937 0876 | 0,724
16 19'542 TK1'25' 155 | 1553 | 06 | 2 | 1988 | 25 | 000179 @ 102 | 000054 | 004234 | 0959 | 0,936 0875 | 0,722
17 | TK-55- | TK-55- | 150 | 150 | 0.6 | 2 | 1988 | 25 | 000174 | 101 | 000052 004286 & 0958 | 0,936 0874 | 0721
26
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SIS IR S R S s SEs 8% &
[\ I [
2 § 58 | § .
16 17
18 TKSS' TKl'gs' 158 | 158 | 06 | 2 | 1988 | 25 | 000183 102 | 0,00055 | 004341 | 0958 | 0,935 0873 | 0,720
19 TKl'gs' 5519 | 157 | 157 | 06 | 2 | 1988 | 25 | 000182 | 10,2 | 0,00054 | 004395 | 00957 | 0,934 0872 | 0,718
20| 55-19 55'119' 98 | 98 | 06 | 2 |1988| 25 | 000113 | 9.8 | 0,00034 | 004429 | 00957 | 0,934 0872 | 0717
21 | 55-19-1 55'219' 163 | 163 | 06 | 2 | 1988 | 25 | 000189 @ 102 | 0,00057 | 004486 @ 0956 | 0,933 0870 | 0,716
22 | 55-19-2 55'319' 1215 | 1215 06 | 2 1988 | 25 | 0,00141 10 | 0,00042  0,04528 = 0956 | 0,933 0870 | 0715
23 | 55-19-3 | YsenA | 114 | 114 | 06 | 2 | 1988 25 | 000132 | 9.9 | 000040 | 004567 | 0955 | 0932 0869 | 0,714
24 | Yaen A 55'419' 1294 1 1294 | 06 | 1 | 1988 | 25 | 000150 | 61 | 0,00008 | 004575 | 0955 | 0,932 0869 | 0714
25 | 55-19-4 554;9' 223 | 223 | 06 | 1 | 1988 25 | 000258 = 65 | 000029 | 004604 = 0955 | 0932 0868 | 0713
55-10- | 55-10-
26| 1 0% 3411 3411 06 1 1988 25 | 000395 71 | 000044 004648 | 0955 | 0,931 0867 | 0,712
27 | 55-19-5 55é;9' 1094 | 1094 06 | 1 | 1988 | 25 | 000127 6 0,00007 | 0,04655 | 0955 | 0931 0867 | 0712
28 55é;9' 55é;9' 8L | 81 | 06 | 1 1988 | 25 | 000094 = 58 | 000005 | 004660 | 0954 | 0,931 0867 | 0712
55-10- | 55-10-
20 7 0% 1714|1714 06 | 1 1988 25 | 000198 63 | 000011 | 004670 0954 | 0931 0867 | 0711
30 | 55-19-6 55(;;9' 904 | 904 | 06 | 1 |1988| 25 | 000105 59 | 000006 004676 @ 0954 | 0,931 0867 | 0711
31| 5519- | 55-10- | 1545 | 1545 | 06 | 1 | 1988 | 25 | 000179 | 62 | 000009 | 004685 | 0954 | 0931 0867 | 0711
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6a 7
32| 55197 | %19 2583 2583 06 | 1 1988 25 | 000209 67 | 000033 004719 | 0954 | 0931 | 0866 | 0710
55-19- | 55-10-
33| 1 o> 3672 3672 06 | 1 1988 25 | 000425 | 72 | 000047 004766 0953 | 0930 0865 | 0,709
34| 55198 | .0 | 273 | 273 | 06 | 2 1988 25 | 000316 108 | 000138 004904 0952 | 0928 & 0863 | 0,706
35| 55199 | 09| 143 | 143 | 06 | 2 1988 25 | 000166 101 | 000050 | 004954 | 0952 | 0928 | 0862 | 0704
55-19- | 55-10-
36| 1 1% 150 | 150 | 06 | 2 1988 25 | 000174 | 101 | 000052 | 005006 = 0951 | 0927 | 0861 | 0,703
55-19- | 55-10-
37 forme| as. | 124 124 | 03 | 2 1992 21 | 000144 | 83 | 000024 005030 0951 | 0927 | 0861 | 0703
55-19- | 55-19-
38| 1 2% 123 | 123 | 03 | 2 1992 | 21 | 000142 | 83 | 000024 | 005054 0951 | 0927 | 0860 | 0,702
39 2% P 100 | 130 | 02 | 1 1992 21 | 000116 = 38 | 000000 | 005054 0951 | 0927 | 0860 | 0,702
40 e 22 30 | 130 045 | 1 1992 21 | 000035 | 37 | 000000 005054 0951 | 0827 | 0860 | 0702
ar | S 119 455 | 155 0125 | 2 1992 21 | 000179 | 75 | 000030 | 005084 | 0950 | 0926 & 0860 | 0702
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OBOCHOBBIBAIOLLME MATEPUANbI K CXEME TEMNOCHABXEHMS! MO «TOPOJ} APXAHTENbCK» [0 2028 FOIA
FNABA 9. OLIEHKA HAIEXHOCTY TENNIOCHABXKEHMS!

Kak BngHo u3 pucyHka 3.4 B nepuwog 2017-2022 r nporHosupyemasa HaOeXHOCTb
TennocHabxeHns notpebutenen CTaHOBUTCA HWXKEe HOPMATUBHOIO 3HayeHusa. [ns
yny4lleHnsa nokasaTtensa BeposaTHOCTU 6e30Tka3HoM paboThbl K nepeknazke npeanaratTcs
y4acCTKu TENMOBbIX CETEMu:

e 2017 no 2022:

yyactok ot TK-55-8 go TK-55-9 anuHon 1177 mMeTpoB B ABYXTPYOHOM UCHUCIIEHUMN U

anameTtpom 800 mm;
e ¢ 2022 no 2027:

yyacTtok ot TK-55-13 go TK-55-15 anuHon 376 MeTpoB B ABYXTPYOHOM mMcHMCIEHUN
n anametpom 800 Mm;

Ha pucynke 3.5 n B T1abnuue 3.4 npeactaBneHO MU3MEHEHVWe pPacYETHbIX
nokasartenen BepossiTHOCTM 6e30TKa3HOM paboTbl MarncTpanbHOW TEnmnoBoW ceTun oT 55-
7a 0o 55-19-16-2 Ha Kaxablh nepuos OEenCTBUS CXeMbl TEMMOCHABXeHUA C y4eToMm

npoBeaeHns NPeanoXeHHbIX MeEPONPUATUNA.

MepcneKTUBHBLIE NOKa3aTenW BepoATHOCTH BesoTKasHon paboTel TENNOBLIX
ceTel ¢ y4eTOM MeponpUATHI NO PEKOHCTPYKLMMW CETEN € LUENbH NOBbILWEHHA

1.00 nokaszaTtenem Hane¥HOCTH

0,98

0,96

0,94

PTC

0,92

0,90

0,88
0,86

0,84
rNMesner~e e e N e R 2R RN MR EARRERIBRERBST

Homep y4acTia TENNoBoR CeTh

=———HOpMATHEHO® IHAYEHHE  ——Ha 2017 Ha 2022 =———Ha 2027

PucyHok 3.5 BeposiTHOCTb 6e30Tka3HOM paboTbl TennoBbIX ceTen oT 55-7a go 55-
19-16-2 ¢ yyeTOM NnpoBeAEHMUA MepoNnpuUATUN
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OBOCHOBBIBAIOLIWE MATEPUATIbI K CXEME TENNIOCHABXEHUA MO «FOPOJ APXAHIENbCK» 0O 2028 FOOA

TMABA 9. OLEHKA HALEXHOCTU TENNIOCHABXEHUA

Ta6bnuua 3.4 N3aMeHeHMe pacyY€THbIX NOKa3aTesien BepOATHOCTU 6e30TKa3HOM paboTbl MarMcTpanbHOW TENNOBOW CeTU oT
55-7a go 55-19-16-2 ¢ y4eTOM NpoBeAEeHUA NPeANOXeHHbIX MEPONPUATUN
— x x
& i © 3 S 3 o
> S s i g §§ x| o 3s o O 5 3o
* %EFs s ¢3 33 $s E | =3 §8f &8 @ E9
g | ¢55 £ | ER| 2% 33 S | 833 5E§§ | SEE 88 | 5 N N
5 s S S E =) ® q S s 6 XS £ I N N
g [ 3 g o 23 8 B2 8> 58 EE | e8In 28 S0 Q R I I
0 0 ® o S>C 3 c £ e S [ (] S 9s7q RN N N N
g > 2 S | £%g| % | 3« | gf E8| ©£8 $5 2588 gE3s | §9 9 2 2
9 % s o 8X3| & 8x| 2% §8 83 $Q 9885 efFS EQ Q Q Q
< T 3 g ES®| § S8 o¢ 8§ T3 %8 SEE =89 S 1 1 9
S ST g =3 903 S=% £ &5 38°s 8358 g Q @Q @
§ §3° § f§ "= §° e °8 833 &3¢  oa
=% 2 T 8 fF TET ge
o ]
1 55-7a TK-55-8 | 1235 | 1235 | 08 1 |1975| 38 | 0,00447 | 7,3 | 0,00050 | 0,00050 | 1,000 | 0,999 | 0,998 | 0,996
2 TK-55-8 MHC-1 20,1 20,1 | 08 1 | 1976 | 37 | 0,00065 | 6,6 | 0,00007 | 0,00057 | 0,999 | 0,999 | 0,998 | 0,995
3 MHC-1 TK-55-8* 19 19 0,8 1 | 1976 | 37 | 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 | 37 0,03835 14,5 | 0,02921 0,02985 0,971 | 0,954 | 0,982 | 0,984
5 55-9 KHC-10 396,9 396,9 0,7 1 1976 | 37 0,01293 8,3 0,00218 0,03203 0,968 | 0,951 | 0,975 | 0,968
6 KHC-10 55-10 207,9 207,9 0,7 1 1976 | 37 0,00677 7,2 0,00076 0,03279 0,968 | 0,950 | 0,972 | 0,962
7 55-10 55-10a 249,1 | 2491 | 0,7 1 | 1976 | 37 | 0,00812 | 7,4 | 0,00091 | 0,03369 | 0,967 | 0,948 | 0,970 | 0,955
8 55-10a 55-11 185 185 0,7 1 1976 | 37 0,00603 7 0,00067 0,03437 0,966 | 0,947 | 0,967 | 0,950
9 55-11 Y3en E 285 285 0,7 1 1976 | 37 0,00929 7,6 0,00157 0,03593 0,965 | 0,945 | 0,963 | 0,938
10 Y3en E 55-12 51,8 51,8 0,7 1 1998 15 0,00060 6,2 0,00003 0,03596 0,965 | 0,945 | 0,963 | 0,938
11 55-12 55-13 150 150 0,7 1 1998 15 0,00174 6,8 0,00019 0,03616 0,964 | 0,945 | 0,962 | 0,938
12 55-12 55-13 378,1 | 3781 | 0,7 1 |1998 | 15 | 0,00438 | 8,2 | 0,00074 | 0,03690 | 0,964 | 0,944 | 0,962 | 0,937
13 55-13 55-14 279 279 0,7 2 1976 | 37 0,00909 11,6 | 0,00396 0,04086 0,960 | 0,938 | 0,950 | 0,935
14 55-14 55-15 96,5 96,5 0,7 2 1976 | 37 0,00314 10,4 | 0,00094 0,04180 0,959 | 0,937 | 0,947 | 0,935
15 55-15 ID 19742 0,3 155,3 0,6 2 1988 | 25 0,00000 10,2 | 0,00000 0,04180 0,959 | 0,937 | 0,947 | 0,935
16 | ID 19742 | TK-55-16 | 155 | 1553 | 0,6 2 11988 | 25 | 0,00179 | 10,2 | 0,00054 | 0,04234 | 0,959 | 0,936 | 0,946 | 0,933
17 | TK-55-16 | TK-55-17 | 150 150 | 0,6 2 11988 | 25 | 0,00174 | 10,1 | 0,00052 | 0,04286 | 0,958 | 0,936 | 0,945 | 0,931
18 | TK-55-17 TK-55-18 158 158 0,6 2 1988 | 25 0,00183 10,2 | 0,00055 0,04341 0,958 | 0,935 | 0,943 | 0,929
19 | TK-55-18 55-19 157 157 0,6 2 1988 | 25 0,00182 10,2 | 0,00054 0,04395 0,957 | 0,934 | 0,942 | 0,928
20 55-19 55-19-1 98 98 0,6 2 1988 | 25 0,00113 9,8 0,00034 0,04429 0,957 | 0,934 | 0,942 | 0,926
21 55-19-1 55-19-2 163 163 0,6 2 1988 | 25 0,00189 10,2 | 0,00057 0,04486 0,956 | 0,933 | 0,941 | 0,925
30
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OBOCHOBBIBAIOLIWE MATEPUATIbI K CXEME TENNIOCHABXEHUA MO «FOPOJ APXAHIENbCK» 0O 2028 FOOA

TMABA 9. OLEHKA HALEXHOCTU TENNIOCHABXEHUA

— x X
® © © 3 S . 3 o
>3 s 8 g g S| o5 35 3
= %5 g |23 33 83 E | x| 585 | 589 5
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= X s S g X g i3 © g o 3 SIS S TS I Y N N
g 3 S g o 25 S e 33 58 £E SFr RgI R £9Q o o o
: Q g © S>>0 > c g R ) e ~7% 957 Sy N N N
3 > 2 S | £%g| % | 3« | gf E8| ©£8 $5 | 588 BE38 5§59 3 g g
2 % s o 8X3 2 8« | 2% ¥§ 83 ZQ| 2885 eg83i+ ER Q Q Q
= T < T £33 S S¢S o8| 5§ T3 8% =5¢ :E9 S g q q
5 Syas ¢ =3 93 S=% g QE 3926 328 g9 Q Q Q
§ &8° 0§ RF3 "% 87 F g =§g Qf8% a3
Q X X ® Qg o
=% = s ° §° | §F @t
22 | 55192 | 55193 | 1215 | 1215 | 06 | 2 | 1988 25 | 000141 | 10 | 000042 | 004528 | 0,956 | 0933 | 0,940 | 0,923
23 | 55193 | VYsenA | 114 | 114 | 06 | 2 | 1988 25 | 000132 | 99 | 000040 | 004567 | 0,955 | 0932 | 0939 | 0,922
24 | YsenA | 55194 | 1294 | 1294 | 06 | 1 | 1988 25 | 000150 | 61 | 000008 | 004575 | 0,955 | 0932 | 0939 | 0,922
25 | 55194 | 55-19-4a | 223 | 223 | 06 | 1 | 1988 25 | 000258 | 65 | 000029 | 004604 | 0955 | 0932 | 0938 | 0921
26 | 55-19-4a | 55-19-5 | 3411 | 3411 | 06 | 1 | 1988 25 | 000395 | 7.1 | 000044 | 004648 | 0955 & 0931 | 0937 | 0,919
27 | 55195 | 55-19-5a | 1094 | 1094 | 0.6 | 1 | 1988 25 | 000127 | 6 | 000007 | 004655 | 0955 | 0931 | 0,937 | 0,919
28 | 55-19-5a | 55-19-5a | 81 81 | 06 1 |1988| 25 | 000094 | 58 | 000005 @ 004660 | 0954 | 0931 | 0,937 & 0,919
29 | 55-19-5a | 55-19-6 | 1714 | 1714 | 06 | 1 | 1988 25 | 000198 | 63 | 000011 | 004670 | 0954 | 0931 | 0937 | 0,919
30 | 55-19-6 | 55-19-6a | 904 | 904 | 06 | 1 | 1988 | 25 | 000105 | 59 | 000006 | 004676 | 0954 | 0931 | 0,937 0918
31 | 55-19-6a | 55-19-7 | 1545 | 1545 | 06 | 1 | 1988 | 25 | 000179 | 62 | 000009 | 004685 | 0954 | 0931 | 0,937 0918
32 | 55-19-7 | 55-19-7a | 2583 | 2583 | 06 | 1 | 1988 | 25 | 000299 | 6,7 | 000033 | 004719 | 0954 | 0931 | 0,936 0917
33 | 55-19-7a | 55-19-8 | 3672 | 3672 | 06 | 1 | 1988 | 25 | 000425 | 7.2 | 000047 | 004766 | 0953 | 0930 | 0,935 0916
34 | 55-19-8 | 55-19-9 | 273 | 273 | 06 | 2 | 1988 | 25 | 000316 | 10,8 | 000138 | 004904 | 0952 | 0928 | 0,932 0911
35 | 55199 | 55-19-10 | 143 | 143 | 06 | 2 | 1988 | 25 | 000166 | 101 | 0,00050 | 004954 & 0952 | 0928 | 0931 | 0,910
36 | 55-19-10 | 55-19-11 | 150 | 150 | 0.6 | 2 | 1988 | 25 | 000174 | 101 | 0,00052 | 0,05006 | 0951 | 0927 | 0,930 0,908
37 1??;% , | 551915 | 124 | 124 | 03 | 2 | 1992 21 000144 | 83 | 000024 | 005030 0951 | 0927 | 0930 | 0,907
38 | 55-19-15 | 55-19-16 | 123 | 123 | 03 | 2 | 1992 | 21 | 000142 | 83 | 000024 | 005054 | 0951 | 0927 | 0,929 0907
39 | 55-19-16 | ID 14673 | 100 | 130 | 02 | 1 | 1992 | 21 | 000116 | 3.8 | 000000 | 005054 | 0951 | 0927 | 0,929 0,907
40 | 1D 14673 55'13'16' 30 130 | 045 | 1 | 1992 21 | 000035 | 3,7 | 000000 | 005054 | 0951 | 0927 | 0929 | 0,907
41 | 55-19-16-1 55'13'16' 155 | 155 O’éz 2 11992 | 21 | 000179 | 7.5 | 000030 | 005084 | 0950 0926 | 0,929 | 0,906
31
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CXEMA TEMNOCHABXEHUA MO «FOPO[ APXAHTENIbCK» 10 2028 FOQA

3.3  MaructpanbHbi Tennonposoa ApxaHrenbckon TOL, (pacdeTHbIn NyTb Ne3)

Ha pucyHke 3.6 npeacTtaBneH pacyeTHbin Nyt Ne3 ot TOU go TK-181-4

PucyHok 3.6 — lNyTb Ansa pac4yéta BepoATHOCTM 6e30TKa3HOW paboThbl

TennoBbix ceTen oT ApxaHrenbckon TOU ao TK-181-4

Ha pucyHke 3.6 u B Tabnumue 3.5 npeacTaBneHO W3MEHEHME pPacYETHbIX

nokasartenen BepoATHOCTM 6e30TkasHoW paboTbl MarucTpanbHOM TensoBon cetn oT TOL

Ao TK-18T1-4Ha Kaxabli nepnog 4eNCTBUA CXeMbl TENOCHAGXEHNS.

11401.0M-T1CT.009.000
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CXEMA TEMNOCHABXEHUA MO «FOPO[ APXAHTENIbCK» 10 2028 FOQA

MepcneKTMBHEIE NOKasaTenW BepOATHOCTH De3oTKasHoW paboTkl TENNOBLIX
ceTer bes yyeTa MeponpPUATHA NO PEKOHCTPYKLMK CETEN C Uenko

1.00 NoBbLIWEHWA NoKasaTeneld HaaeXHOCTH

0,98

0,96

0,04
2 0,02
(+ 8

0,90

0,88
0,86
0,84
TNPTeenee ORI e 22 RRNRRRRRNRRABENA

Homep yyacTia TENNOBOA CETH
=——HOpMaTHEHOE JHAYEHHE —Ha 2017 Ha 2022 =———Ha 2027

PucyHok 3.7 BeposiTHOCTb 6€30TKa3HOM paboThbl TeNMOBbLIX CETEU OT

ApxaHrenbckon TAL ao TK-18T1-4

Kak BMOHO u3 pucyHka 3.7 HagE€XHOCTb TennocHabxeHust notpebutenen gaHHON

Marmcrpanum obecneymBaeTcs BO BCEX nepnogax OEeNCTBUSA CXeMbl TENJTOCHA0XeHMs.

33
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CXEMA TEMNOCHABXEHWUA MO «FOPO[ APXAHTENIbCK» 10 2028 FOJA

Ta6bnuua 3.5 N3aMeHeHMe pacyY€THbIX NOKa3aTesien BepOATHOCTU 6e30TKa3HOM paboTbl MarucTpanbHOW TENNOBOW CeTU
oTApxaHrenbckon TOL pgo TK-18T1-4

S QO
: 3 ) P o3 g 3 3
X : 0§ & | § 5 | g8 83 g
> S T 3 a |E o o £ g e S
= o § | @ g |8 S z N g8 '3
o 5 (o] X ™ o oS () (1] oS rg S O e} 3 8
g S £ % = T3 3 g QQ =8 T o 5 N N
5 S ® < o a3 o S (LI [T — N N
g 3 3 g ® 3 § T § G§E s 3 o 5 & § T 8o S S S
> B g S g § s I |23 2 £ s g g QX £ 3 g ES s o © ) ®
5 5 T g X 3 s |38 3 S > IE x I S 3 g SEo EQ T T T
9 T S S X ] X8 335 s Ex§ EoQ 2 Q Q Q
< T x g £ 2 E %o £ g5 © S 2Q § QX9 §9Y g g g
S 88 S 85 % 8% E 3 £Egz  §%§ @ =g @ @ @
& 3 8 S 5 o S g3 gz e N
5: Q I S Y Q. S I3 ] 59 ©
g Sy 3 g I~ o ‘:};’ Q 3 Q 2 T
< g g
S [ o > o S ¢ 8 B o
i~ S S ] = £ C g T
8 = < & 3 @
1 BbI:;Op, TK-1T 1 71 0,5 1 1990 | 23 0,00001 5,2 0,00000 0,00000 1,000 1,000 1,000 1,000
2 TK-1T1 | TK-A-5 70 71 0,5 1 1990 | 23 0,00081 5,2 0,00002 0,00002 1,000 1,000 1,000 1,000
3 TK-A-5 | TK2T1 362 362 0,5 1 1990 | 23 0,00419 6,4 0,00022 0,00024 1,000 1,000 1,000 0,999
4 TK 21 27 -1 150 1067 0,5 1 1990 | 23 0,00174 9,1 0,00052 0,00076 0,999 0,999 0,999 0,998
5 27 -1 27 -la 250 1067 0,5 1 1990 | 23 0,00289 9,1 0,00087 0,00163 0,998 0,998 0,997 0,995
6 27 -1 27 -la 377 1067 0,5 1 1990 | 23 0,00436 9,1 0,00131 0,00294 0,997 0,997 0,995 0,992
7 27 -la TK-371 290 1067 0,5 1 1990 | 23 0,00336 9,1 0,00101 0,00394 0,996 0,996 0,993 0,989
8 TK-371 TK-4T 953,1 953,1 0,5 1 1990 | 23 0,01103 8,7 0,00186 0,00580 0,994 0,994 0,990 0,984
9 TK-4T TK-5T1 773 773 0,4 1 1990 | 23 0,00895 6,8 0,00100 0,00680 0,993 0,993 0,988 0,981
10 TK-5T1 TK-6T1 965,5 965,5 0,4 1 1990 | 23 0,01118 7,4 0,00125 0,00805 0,992 0,992 0,986 0,978
11 TK-61 | TK-6at 187 187 0,4 1 1990 | 23 0,00216 51 0,00005 0,00810 0,992 0,992 0,985 0,977
12 | TK-6at | TK-71 435 435 0,4 1 1990 | 23 0,00504 5,8 0,00027 0,00837 0,992 0,992 0,985 0,977
13 TK-7T1 TK-8T 716 716 0,4 1 1990 | 23 0,00829 6,6 0,00092 0,00929 0,991 0,991 0,983 0,974
14 TK-8T TK-971 837 837 0,4 1 1990 | 23 0,00969 7 0,00108 0,01037 0,990 0,990 0,981 0,971
15 TK-91 | TK-10T 758,4 758,4 0,4 1 1990 | 23 0,00878 6,8 0,00098 0,01135 0,989 0,989 0,980 0,969
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CXEMA TEMNOCHABXEHWUA MO «FOPO[ APXAHTENIbCK» 10 2028 FOJA

) Q
3 & 3 3 o 8 o 3 3
g w S) 2 o o o X 3
S T 3 |8 § 3 g 5 3 3 8
> 5 s - g g o o g E S e S
s Vo s | 3 g | o T T g° g '3
o s X | o ) o 3 o T 53 S8 3w
s 8% §f &% & 33 § & 33 388 % 5 oy 5
5 S M & o a3 o S (LI [T — [N} [N}
T g g § | g3 § ¥ ¢ 88 $g 8¢ Sz~ | si= &8 0§ S S
& > 2 S $5s I =3 & | ES g S g X E2g ES S g% © © ©
> : x T & S 3 3 S > T E T S 3 S %o gEo I T I
o z o > o F Q Y S X5 58 §>~ E*E Eg ® SN a o o
2 T N S £Q E |D9 T g5 ® 3 26 & o X9 sy g T T
3 S 2 E B | S8 £ Q E8 7 g0 E S @ @ @
g 0§ 8§ %3 & 8% © g% | g§s | SN
[
8§ 0% & & & 3§ ¢ 83 38 2
3 S o > S S 9 S E Q
- 2 S 2 S o 19
o L (¥) g Q
16 | TK-10T | TK-11t | 1065,9 | 1065,9 0,4 1 1990 | 23 0,01234 7,7 0,00208 0,01343 0,987 0,987 0,976 0,963
17 | TK-11Tt 25%)02 160,4 200,4 0,3 1 1998 | 15 0,00186 4,5 0,00000 0,01343 0,987 0,987 0,976 0,963
ID ID
18 25602 25604 25 200,4 0,35 1 1998 | 15 0,00029 4,8 0,00000 0,01343 0,987 0,987 0,976 0,963
19 2;504 TK-12T1 15 200,4 0,35 2 1998 | 15 0,00017 8,8 0,00005 0,01348 0,987 0,987 0,976 0,963
20 | TK-121 22%)06 187 261,2 0,35 2 1998 | 15 0,00216 9 0,00065 0,01413 0,986 0,986 0,975 0,962
ID ID
21 22006 22007 23,2 261,2 0,35 1 1998 | 15 0,00027 4,9 0,00000 0,01413 0,986 0,986 0,975 0,962
ID ID
22 22007 | 22008 43 261,2 0,35 2 1998 | 15 0,00050 9 0,00015 0,01428 0,986 0,986 0,975 0,962
23 22I(If:))08 TK-14T1 8 261,2 0,35 1 1998 | 15 0,00009 4.9 0,00000 0,01428 0,986 0,986 0,975 0,962
24 | TK-141 | TK-151 64,4 64,4 0,35 1 1998 | 15 0,00075 4.4 0,00000 0,01428 0,986 0,986 0,975 0,962
25 | TK-151 | TK-16T1 67 67 0,35 1 1998 | 15 0,00078 4.4 0,00000 0,01428 0,986 0,986 0,975 0,962
26 | TK-16T 1-(25_; 10 10 0,25 1 1998 | 15 0,00012 3,9 0,00000 0,01428 0,986 0,986 0,975 0,962
27 11(;5-6 TK-171 159 159 0,25 1 1998 | 15 0,00184 4,1 0,00000 0,01428 0,986 0,986 0,975 0,962
28 | TK-171 | TK-181 | 295,3 295,3 0,25 1 1998 | 15 0,00342 4.4 0,00000 0,01428 0,986 0,986 0,975 0,962
29 | TK-18T1 2(;3?47 0,3 286,3 0,2 1 1998 | 15 0,00000 4 0,00000 0,01428 0,986 0,986 0,975 0,962
35
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CXEMA TEMNOCHABXEHWUA MO «FOPO[ APXAHTENIbCK» 10 2028 FOJA
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CXEMA TEMNOCHABXEHUA MO «FOPO[ APXAHTENIbCK» 10 2028 FOQA

3.4 MarucTpanbHbii TennonpoBog ApxaHrenbckon TOL (pacueTHbin nyTb Ned)
Ha pucyHke 3.8 npeactaBneH pacyeTHbln nyTb Ned ot TOL, go notpebutens UM

3eneHuH

% g g
o By 3
11"4&‘1? ¢
;Az;. ’ 3&!‘1 "
'n\\
"'1 ‘! \:l, %‘,,_I ,”/

l'?.\‘. 3 i T
POANE S 18
PucyHok 3.8 — lNyTb Ansa pac4yéta BepOATHOCTU 6e30TKa3HOU paboThbl

TennoBbix ceTen oT ApxaHrenbckon TOL go notped6utensa UM 3eneHunH

Ha pucyHke 3.9 u B Tabnuue 3.6 npeacTaBNeHO W3MEHEeHMEe pPacYETHbIX
nokasatenem BeEpPOATHOCTU 6e30TkasHOW paboTbl MarucTpanbHOW TEMNOBOW CETU OT

TK-45 po C-28n-16Ha kaxgbln nepnon AeNCTBMUSA CXeMbl TEMNOCHA0XEeHUS.
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CXEMA TEMNOCHABXEHUA MO «FOPO[ APXAHTENIbCK» 10 2028 FOQA

anEI'IE'HTHHHI:IE noKazaTenq BepoATHOCTH besoTkasHoOW PBEDTI:I TeENNOBLIX

ceTel Des yyeTa MeponNpPUATHA NO PEKOHCTPYKLMWMW CETEeN C LUenko
NOBLIWEHWA NOKazaTenel HaOeKHOCTH

0,00 -

PucyHok 3.9 BeposiTHOCTb 6€30TKa3HOM paboThbl TENMOBbLIX CETEU OT

: —
"\-\..H
1 2 3 4 5 i T 8 L] 10 11 12 13 14

Homep y4yacTHa TENNOBOA CETH

=———=HOopMaTHBHOS JHaYeHWe ———Ha 2017 Ha 2022 =———Ha 2027

ApxaHrenbckon TAL ao TK-18T1-4
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CXEMA TENJIOCHABXEHUA MO «FOPO[] APXAHTENbCK» 10 2028 FOOA

Ta6bnuua 3.6 U3ameHeHMe pacYETHbIX NOKa3aTenien BepOATHOCTU 6e30TKa3HOM paboTbl MarucTpanbHOW TeNJIOBOU CeTU

oTApxaHrenbckon TIAL ao notpedburtensa UM 3eneHuH
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CXEMA TENJIOCHABXEHUA MO «FOPOJy APXAHTENbCK» 10 2028 FOQA

Kak BugHO mn3 pucyHka 3.9 B nepwuog 2017-2022 r nporHosupyemas HaOeXHOCTb
TennocHabxeHns noTpebuTenen CTAaHOBUTCS HMXE HOPMATMBHOIO 3HadeHus. [Ons
ynydleHns nokasaTtens BeposaTHOCTU 6e30Tka3Hon paboThl K Nnepeknagke npegnaratotca
y4acTKM TENsOBbIX CETEN:

e 2017 no 2022:

yyacTtok oT MKT1-1 go NHC-SO4 anuHon 3168 MeTpoB B ABYXTPYOHOM MUCYMUCIIEHUN
n gnameTtpom 600 mMwm;

Ha pucydke 3.10 n B Tabnuue 3.6 npeacTtaBneHO W3MEHEHME PaCYETHbIX
nokasaTternen BepossTHOCTM 6e30TkasHoM paboTbl MarncTpanbHOM TennoBon cetn ot TAL
no notpebutens UM 3eneHnH Ha Kaxabli nepuos OeNCTBUA CXeMbl TenrocHabXeHns ¢

y4eToOM NpOBeAeHNs NPeasoKeHHbIX MePONPUSTUA.

MepcneKTMBHbIE NOKa3aTenu BepOATHOCTH De3oTKazHoW paboTbl
TEeNmnoBbIX CeTel C YY8TOM MeponpHATUM N0 PEKOHCTPYKLIMK CeTel C

1.00 uens NoBbLIWEHWA nokasaTteneu HaOexHOCTH
L]
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PTC
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1 2 3 4 5 ] T 8 9 0 N 12 13 14

Homep y4YyacTia TenNoBOH CETH

———HopMaTHBHO® JHa4YeHne ——Ha 2017 Ha 2022 ———Ha 2027

PucyHok 3.10 BeposaTHOCTb 6e30TKa3HOM paboThbl TeNSIOBbIX ceTen oT
ApxaHrenbckon TOU no notped6utens UM 3eneHuH ¢ yueToM npoBeaeHus

npeanoXeHHbIX MEPONPUATUIA
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CXEMA TENJIOCHABXEHUA MO «FOPO[] APXAHTENbCK» 10 2028 FOOA

Ta6bnuua 3.7 U3ameHeHMe pacUYETHbIX NOKa3aTesien BepOATHOCTU 6e30TKa3HOM paboTbl MarucTpanbHOM TeNSIOBOWU CeTH
oTApxaHrenbckon TAL| no notpeduTtens UM 3eneHnH ¢ y4eToM NpoBeAeHUsA NPeANoXXeHHbIX MEPONPUATUMN
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CXEMA TENJIOCHABXEHUA MO «FOPO[] APXAHTENbCK» 10 2028 FOOA

8 | | | | ] ] | | | | | | | |
14 2553,1 | 2553,1 | 0,3 1 1984 | 29 | 0,03657 9,5 0,01095 0,05340 0,948 0,919 0,921 0,917
9 3eneHuH
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CXEMA TENJIOCHABXEHUA MO «FOPOJy APXAHTENbCK» 10 2028 FOQA

4 BblBOAbI MO PE3YNETATAM PACYETOB MEPCMEKTUBHbLIX MOKA3ATENEN
BEPOATHOCTW BE3OTKA3HOW PABOTbI TEMNOBLIX CETEN

Taknm obpasom, ana obecneyeHns HOPMATMBHOIO rMokasaTens BEpPOSTHOCTU
0e30Tka3HoM paboTbl TENMOBLIX CETEN HA MPOTSKEHUM BCEX NEPUOAOB LENCTBUS CXEMDI
TennocHabxeHnss HeobxoaMMbl Nepeknagkn y4acTkoB TEMNNOBbIX CETEN:

e 2017 no 2022:

yyacTok oT TK-55-8 go TK-55-9 anuHon 1177 meTpoB B ABYXTPYOHOM UCHUCIIEHUMN U
anameTpom 800 mm;

yyacTtok oT MKT1-1 go NHC-SO4 anuHon 3168 MeTpoB B ABYXTPYOHOM McCUYUCIIEHUN
n gnameTtpom 600 mMm;

e 2022 no 2027:
yyactok oT TK-55-13 go TK-55-15 anuHon 376 MeTpoB B ABYXTPYOHOM MCHUCTIEHUM

n gnameTpom 800 mMm;
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