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COCTAB IIPOEKTA
O06o3HaueHne HaumeHoBaHue IIpumeyanne
1 2 3
Tom 1 YTBep:xkIaeMasi 4acTh
Tom 2 O00CcHOBBIBAKOIIHE MATEPUAJIBI

CymiecTByrolee moJioxeHue B cepe mpor3Bo/ICTBa,

I'naBa 1 nepeayn ¥ NOTPeOICHUS TETUIOBOM SHEPTHUH JIJIS LIeIer
TENJI0CHA0KEHUS

asa 2 CymiecTByrolee U NepCIeKTUBHOE MOTPEOICHUE TETIOBOM
SHEPruM Ha LEJIH TEIJI0CHA0XKEHNs

asa 3 DneKTpOHHAs MOJIeb CUCTEMBI TEIJIOCHA0XKEHU S
r. brnaroseneHcka
CymiecTByrolue U NepCreKTUBHBIC OaIaHChl TETIOBOM

I'naBa 4 MOIIHOCTH UCTOYHUKOB TEIIJIOBOW 3HEPTHH U TEIJIOBOU
Harpy3ku norpedureneit

[1asa 5 MacTep-1u1aH pa3BUTHS CUCTEM TEIIOCHAOKEHUS
r. brnarosemeHcka
CymiecTByroIue U NepCreKTUBHBIC OaTaHChI
MIPOU3BOIUTENBHOCTH BOJONOATOTOBUTEIBHBIX YCTAHOBOK

I'naBa 6 1 MaKCHMaJbHOTO MOTPEOIeHUS TEMIOHOCUTEIS
TEIIONOTPEOIAIOIMMU YCTAHOBKaMU IOTPEOUTENEH, B
TOM YHCJI€ B aBAPUIHBIX peKIUMax
[Ipennosxenus o CTPOUTENBCTBY, PEKOHCTPYKIIUHU U

I'maBa 7 TEXHUYECKOMY NIEPEBOOPYKEHUIO HICTOYHUKOB TEIIOBOM
SHEPrum

asa 8 [Ipennoxenus 110 CTPOUTEILCTBY 1 PEKOHCTPYKLMH
TEIUIOBBIX CeTeil
[Ipennosxenus no nepeBory OTKPHITHIX CUCTEM

I'maBa 9 TEMJI0OCHAOKEHMS (TOPSYEro BOJJOCHAOKEHHUS) B 3aKPBITHIC
CUCTEMBI TOPSIYEro BOJAOCHAOKEHUS

I'naBa 10 [lepcnieKTMBHBIE TOIIMBHBIE OAJIaHCHI

I'maBa 11 O1leHKa HaIeKHOCTH TEILUIOCHAOKEHUS

iasa 12 O60ocHOBaHUE UHBECTULIUN B CTPOUTEIHCTBO,
PEKOHCTPYKIUIO U TEXHUYECKOE MEPEBOOPYKEHHE
WNHaukaTophl pa3BUTHS CUCTEM TEIJIOCHA0KEHUS

I'naBa 13 MOCEeJIEHUSs], TOPOJICKOT0 OKpYyTra, ropojia ¢eaepalbHOTro
3HAUCHUS

I'naBa 14 I{enoBbIe (TapudHBIC) TOCICACTBUS

I'naBa 15 PeecTp enquHbIX TEMI0CHAOKAOIINX OPTaHU3aUN

I'naBa 16 PeecTp npoeKToOB cXeMbl TEIIOCHAOKEHUS
3aMeuaHus U MPEAITOKEHUS K TPOEKTY CXEMBbI

I'maBa 17
TEIIOCHA0XKEHUS

1asa 18 CBoHBIM TOM U3MEHEHMH, BHITIOJIHEHHBIX B TI0paOOTaHHOU
U (MJIM) aKTYaJTM3UPOBAHHON CXEME TEIIOCHA0KEHUS
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OI'JTABJIEHUE
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11.1  Metonsl u pe3ynbpTaThl 00pabOTKH JaHHBIX 10 OTKA3aM y4aCTKOB TEIUIOBBIX CeTei
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TEPMUHBL H OTIPEIETICHUIS «..vveeveveeenieeeeeeeeeeuueeenuseeanseesssaeassaesnnseesnnseesnseesssseessssesssssesnssessnseesnnnens 6
Pacuer Hage)XHOCTH TEIUIOCHAOKEHHSI HEPE3EPBUPYEMBIX YUACTKOB TEIUIOBOM CETH ............ 7
Pacuer Hane)XHOCTH TEITIOCHAOKEHUS PE3EPBUPYEMBIX YIACTKOB TEIIJIOBOU CETH .............. 11
Or1ieHKa HETOOTMYCKA TETUIOBOM YHEPTUU MTOTPEOUTEIIAM ..evvevvrieeerreerereessreenneeenreesneeesnneens 13

11.2  Metoab! u pe3yiabTaThl 0OPaObOTKH TAHHBIX 110 BOCCTAHOBJIECHUSM OTKA3aBIINX
Y4aCTKOB TEIUIOBBIX CETeH (Y4acTKOB TEIJIOBBIX CETEH, HA KOTOPBIX ITPOU3OIILIN aBapHUiTHbIC
CUTYAIIMH ), CPEHETO BPEMEHU BOCCTAHOBJIEHHUS OTKA3aBIINX YUYaCTKOB TEIUIOBBIX CETEH B
KaXKION CHUCTEME TEIITOCHADIKEHIS ..veuveenrrenseereentenntenseessaenseesueensenssenneenseenses st sheesnse sueenseensennees 15

11.3  Pe3ynbTarhl OLIEHKHA BEPOSATHOCTH OTKa3a (aBapuiHOM cUTyalun) U 0e30TKa3HOU
(6e3aBapuiiHOT) pabOTHI CHCTEMBI TETNIOCHAOKEHMSI TIO OTHOIICHUIO K TTIOTPEOUTESIM,
MPUCOETUHEHHBIM K MariCTPaJbHBIM U PACHPEIEIUTEIbHBIM TEIIOMPOBOIAM ...cvvveevennenne. 15

11.4  Pe3ynbrarhl OLleHKH KO3 (UIIMEHTOB TOTOBHOCTH TETIONPOBOIOB K HECEHUIO
TEILIQBOH HATPYTRERS ........cc..vee 000mtttth. e cvveeerveee SHRRNRRIRe e eevreeoeneee SRURRRRNL oo oo omeen b - Mlee. . ST, . 16

11.5  Pe3ynbTarhl OLIEHKH HEIOOTITYCKA TEIUIOBOM SHEPTUH MO MPUYUHE OTKA30B
(aBapUHHBIX CUTYAIHMiA) U IPOCTOEB TEIUIOBBIX CETEH W MCTOYHUKOB TETIJIOBOW SHEPTHH ...... 19
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T'maBa 11 «OneHka HaJe:KHOCTH TEILJIOCHAOKEHU D

11.1 Metoab! u pe3yiabTaThl 00pa0d0TKH JAHHBIX 110 0TKa3aM YYaCTKOB TeIJIOBBIX ceTeH
(aBapuiiHBIM CHTyallsIM), CpelHell 4YacTOThl OTKA30B Y4YACTKOB TeIUIOBBIX ceTei
(aBapuifHBIX CUTyaluii) B Ka:K10i# clcTeMe TelIOCHAOKeHn s

11.1.1 O01Me moJI0KeHUu s

OneHka Ha/eKHOCTU TEIUIOCHAOXKEHUs pa3padaThIBalOTCSl B COOTBETCTBUU C IOJIYHKTOM
«u» nyHKTa 19 u nyHnkra 46 TpeboBanuil kK cxemaMm TeriocHadxenus. HopmaTuBHble TpeOoBaHUS K
HaAEKHOCTH TeruiocHaOxeHus: ycraHoBieHbl B CI1124.13330.2012 (axkTyanusupoBaHHas Bepcus
CHulI 41-02-2003 «TemnmoBsie ceTu») B 4acTu MyHKTOB 6.25-6.30 paznena «HamexHOCTEY.

B CIT 124.13330.2012 HamexHOCTh TEIJIOCHAOKEHUS OMPENesieTCss MO CHOCOOHOCTH
MIPOEKTUPYEMBIX U JIEHCTBYIOIIUX HCTOYHHKOB TEIJIOTHI, TEIJIOBBIX CETE M B ILIEJIOM CHCTEM
LEHTPAJIN30BaHHOTO TEIIOCHA0XKEHUsI 00ecrieurnBaTh B TEYEHHUE 3aJJaHHOIO BPEMEHHM TpeOyemble
peXHMMBI, MapaMeTpbl M KayecTBO TEIUIOCHAOXeHMsI (OTOIUIEHUS, BEHTWJISIIUU, TOpSYEro
BOJIOCHAOKEHMS, a TAK)Ke TEXHOJOTHYECKUX MOTPEOHOCTEN TIPEANPUATHI B TTape U ropsuen BOE)
obOecrieunBaTh HOPMaTUBHBIE MTOKA3aTENN BEPOSATHOCTU O€30TKa3HON paboTel [P] (manmee mo tekcry
— BBP), koapdunuent roroBaoctu [Kr], xuBydectu [K].

Pacuer nokazareneil CUCTEMBI C y4E€TOM HaJIeKHOCTH JOJHKEH MPOU3BOAUTHCS ISl KaXKJ0TO
notpebutens. [Ipu 3ToM MUHUMAaIbHO JOIMYCTUMBbIE TOKA3aTENN BEPOSITHOCTH 0€30TKa3HOU paboThI
cleyeT NpUHUMATD IS

— HCTOYHHMKA TEIUIOTHl Pur

0,97, — TemnoBBIX ceTer PTc =
0,9; — mnoTpeOuTenss TEMIOTHI
Por = 0,99;

— CHCTEMBI IIEHTPAIM30BaHHOTO TeTuiocHaokeHus (manee o texkcty — CLT) B memowm:

Pcur = 0,9-0,97-0,99 = 0,864.

— HOpPMAaTHMBHBIC TMOKa3aTeau Oe30TKa3HOW pabOThI TEIUIOBBIX CETeH 00eCcIeunBarOTCs
CIEIYIOLIUMHA MEpPOIPUATUIMU:

—  YCTaHOBJICHMEM IMpPEACNIbHO JONYCTUMOM JUIMHBI HEPE3EPBUPOBAHHBIX YYaCTKOB
TEIUIONPOBOJOB  (TYNHMKOBBIX, pPaJUalIbHBIX, TPAH3UTHBIX) JO KaXKIOrO MOTpEOUTENss WiIH
TEIJIOBOTO ITyHKTA;

— MECTOM pa3MeUIeHHUs] PE3epBHBIX TPYyOONPOBOAHBIX CBSI3€H MEXKAY palualbHbIMU
TEIUIONPOBOJAMH; — JOCTATOYHOCTHIO JAMAMETPOB, BHIOMPAEMBIX MPHU MPOESKTUPOBAHUM HOBBIX
WM PEKOHCTPYMPYEMbBIX CYHIECTBYIOIIKUX TEIUIONPOBOAOB ISl 0OECleYeHHs] Pe3epBHON MOauu
TEIUIOTHl MOTPEOUTENs M NIpU OTKa3ax; — HEOOXOAMMOCTh 3aMEHbl Ha KOHKPETHBIX YyYacTKax
KOHCTPYKIMH TEIJIOBBIX CETEH U TEIUIONPOBOJIOB
Ha OoJiee HaJeKHbIE, a TaKke OOOCHOBAHHOCTH IEpexXoja Ha HAA3EMHYI0 WIH TOHHEIbHYIO

MPOKJIAAKY; — OYEPEIHOCTh PEMOHTOB M 3aMEH TEIJIONPOBOJAOB, YACTUYHO WJIU MOJIHOCTHIO

YTPaTUBILIKNX CBOU
pecypc.

I'OTOBHOCTH cHCTEMBI TEIUIOCHAOXKEHMsI K UCHpaBHON padoTe B TEYEHHE OTOMHMTEIHHOTO
IeproJa ONPEENAeTCs N0 YUCIY YacOB OXHUAAHWSA T'OTOBHOCTH: MCTOYHHKA TEIUIOTHI, TEIJIOBBIX
ceTei, moTpeOuTeNneil TEMIOTHI, a TAKXKE - YHUCIY YacOB HEPACUETHBIX TEMIIEpaTyp HapyKHOTO
BO3/lyXa B JAHHON MECTHOCTH.

MunumanbHo JomycTUMbId mokazarens rotoBHoct CLT k wucmpaBHOoi pabore Kr
npurumaercs 0,97.

HopmaTuBHBIE MOKa3aTeNd TOTOBHOCTH CHUCTEM TEIUIOCHAOXKEHHs 00eCcreunBaroTCs
CIIEYIOIIUMHU MEPOIPUATHSIMHU:

— roroBHOCThIO CL{T K OTONUTENBHOMY CE30HY;

— JIOCTaTOYHOCTBIO YCTAHOBJIEHHOW (pacmojaraeMoif) TEeIUIOBOW MOIIHOCTH HCTOYHHUKA
TEIJIOBOM dHepruu s obecneueHust ucrpaBHoro ¢ynkimonuposanus CLT npu HepacueTHbIX
MOXOJIOJAHUSIX;

— CcHocoOHOCTBIO TEIJIOBBIX ceTel obecrneunth ucnpaBHoe (yHkuumonupoanue CLT mpu
HEPACUETHBIX TOXO0JIOJJAHUSX;
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— OpraHM3allMOHHBIMM M TEXHMYECKMMH MepaMH, HeoOXoauMble Ui oOecredeHus
ucnpasroro ¢ynkuuonuposanus CLT Ha ypoBHE 3a1aHHOI TOTOBHOCTH;
— MAaKCHUMAaJIbHO JJOITYCTUMBIM YHCJIOM 4acOB TOTOBHOCTH JJIsl MCTOYHHMKA TEIIOTHI.

[ToTpeduTenu TEIIOTH O HAJISKHOCTHU TEIJIOCHA0KEHNUS ACTATCA HA TPH KaTErOpHU:

[lepBas kareropusi - NMOTPEOUTENM, HE JOIMYCKAIOIIHME IEPEPHIBOB B I0JAYE€ PACUETHOTO
KOJIMYECTBA TEIUIOTHI U CHWKEHUS TEMIIEpaTypbl BO3/1yXa B MIOMELICHUSX, HUXKE NPEAYCMOTPEHHBIX
I'OCT 30494-2011 «3nanus xxumble U oOmecTBeHHbIe. [lapameTpbl MUKPOKIMMATa B MOMELIEHUSAX.

Hanpumep, OOJNBHUIBI, pONWIBHBIE JOMa, JAETCKUAE JOIIKOJBHBIE YUPESKICHUS C
KpPYIJIOCYTOYHBIM IpeObIBAHMEM JE€TE€H, KapTUHHbIE Trajeped, XUMHUYECKHE U CIielualbHble
IIPOM3BOJICTBA, IAXTHI U T.II.

Bropas kareropus - 1OTpeOMUTENH, JOMYCKAIOIIME CHUXKEHHE TEMIEpaTrypsl B
OTAIJIMBAEMBIX IOMEIEHUSAX Ha MEepHoJ| JUKBUAALMK aBapuu, HO He Oojee 54 4: KWIbIX U
0OIIIECTBEHHBIX 3JaHUN
— 10 12°C, npomsiiieHHBIX 31aHul — 10 8°C.

Tperbss Kkareropuss — ocTajbHble nNoTpedutenu. Hampumep, BpeMeHHbIE 3AaHUS U
COOPY)KEHHUsI, BCIIOMOTaTeNIbHbIE 3[JaHUsI MPOMBIIIJIEHHBIX MPEANPUATHI, ObITOBbIE MOMEIICHUS U
T.IL

11.1.2 TepmuHbI U ONIpeeIeHUS

TepMuHBI W OmpeAeNeHHs, HWCHOJb3yeMble B JTaHHOM pasfeiie, COOTBETCTBYIOT
onpeneneHusM 'OCT 27.002-2015 «Hangexuocts B Texauke (CCHT)».

Hape:kHOCTh — CBOICTBO y4acTKa TEIUIOBOM CETH HIIM DIIEMEHTA TETUIOBON CETH COXPAHATH
BO BPEMEHH CIIOCOOHOCTH BBINONHATH TpeOyemble (YHKIHMH B 3aJaHHBIX PEKHMAax M YCIOBHAX
NPUMEHEHHsI, TEXHWYECKOTo OOCIy)KMBaHUs, XpaHEHHs W TpaHCIOPTHpoBaHMA. HamexHOCTh
TETUIOBOM CETH M CHUCTEMBl TEIUIOCHAO)KEHHS SBISIETCS KOMIUIEKCHBIM CBOMCTBOM, KOTOpPOE B
3aBUCHMOCTM OT Ha3Ha4eHHss OOBEKTa W YCIOBHH €ro TNPHUMEHEHHS MOJXKET BKIIOYaTh
0€30TKa3HOCTh, PEMOHTOIIPUTOAHOCTh, BOCCTAHABIMBAEMOCTH, JOJTOBEYHOCTh, COXPAHSIEMOCTb,
TOTOBHOCTH WJI ONPE/ICIICHHBIC COYETAHHSI ATUX CBOMCTB.

Be30TKka3HOCTH — CBOMCTBO TEIUIOBOM CETH HENPEPHIBHO COXPaHATH paboTOCIoOcOOHOE
COCTOSTHHE B T€UYE€HHE HEKOTOPOTO BPEMEHH WM HapaOOTKH;

Jl0ITOBeYHOCTh — CBOMCTBO TEIUIOBOM CETH WIM OOBEKTa TEIUIOBOM CETH COXPaHATh
paboTOoCOCOOHOE COCTOSIHME JI0 HACTYIJIGHUS IPENCIBHOTO COCTOSHHS IpPHU YCTAaHOBIICHHOM
CHCTEME TEXHUYECKOTO OOCITY)KMBaHHSI U PEMOHTA;

PeMOHTONPHUIOAHOCTH — CBOICTBO DJIEMEHTAa TEIUIOBOM CeTH, 3aKiovaromeecs B
MPUCIIOCOOJICHHOCTH K MOJICPXKAHUIO0 M BOCCTAHOBIICHHIO PA0OTOCIIOCOOHOTO COCTOSHHS ITyTEM
TEXHHYECKOTO 0OCITY)KUBaHUS 1 PEMOHTA;

HcnpaBHoe cocTOsIHHE — COCTOSHHE 3JIEMEHTA TEIJIOBOM CETH M TEIUIOBOM CETH B IIEJIOM,
Opd KOTOPOM OH COOTBETCTBYET BCEM TpPEOOBAaHHMSM HOPMATUBHO-TEXHUYECKOW U  (WIJIH)
KOHCTPYKTOPCKOM (TMIPOEKTHOM) TOKYMEHTALIUH;

HeucnpaBHoe cOCTOsIHME — COCTOSIHME JJIEMEHTAa TEIUIOBOHM CETH WJIM TEIUIOBOW CETH B
LIeJIOM, IPU KOTOPOM OH HE COOTBETCTBYET XOTs OBl OJHOMY M3 TpeOOBaHMI HOPMATHBHO-
TEXHUYECKOM U (M) KOHCTPYKTOPCKOM (IIPOEKTHOI) JOKYMEHTAINH;

PaGoTocnoco0HOe cOCTOSIHHE — COCTOSHHE 3JIEMEHTa TEIUIOBOW CETH MJIM TEIJIOBOM CETH B
LIEJIOM, TPH KOTOPOM 3HAYEHMs BCEX MapaMeTpOB, XapaKTEPHU3YIOUIUX CHOCOOHOCTH BBHIMOIHATH
3aJjaHHble  (DYHKLUH, COOTBETCTBYIOT TpeOOBAHUSAM HOPMATHBHO-TEXHMYECKOW U (MJIN)
KOHCTPYKTOPCKOH (ITPOEKTHOM) TOKYMEHTALUH;

HepaGoTocnoco0Hoe cOCTOSIHUE - COCTOSHUE 3JIEMEHTa TEIUIOBOM CeTH, MpU KOTOPOM
3Ha4YeHHUE XOTS OBl OJTHOTO IMapaMeTpa, XapaKTepPH3YIOUIEro CHOCOOHOCTh BBIMOJHATH 3aJaHHbBIE
(GyHKIMHU, HE COOTBETCTBYET TPeOOBAHUSM HOPMATHBHO-TEXHMUYECKOW M (MIJIM) KOHCTPYKTOPCKON
(MpoeKTHOM) AoKyMeHTanuu. Jisl CIOKHBIX 00BbEKTOB BO3MOXKHO JIEJIEHHE UX HEPaOOTOCIOCOOHBIX
coctossHui. [Ipm 3TOM M3 MHOXKeCTBa HEPaOOTOCIOCOOHBIX COCTOSIHUH BBIACNSIOT YaCTHYHO
HEpabOTOCIIOCOOHBIE COCTOSIHUS, MPH KOTOPBIX TEIUIOBAasl CETh CIOCOOHA YAaCTUYHO BBITIOJHSTH
Tpedyemble QyHKLUY;
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IIpenenbHOe COCTOSIHME — COCTOSIHHE 3JIEMEHTA TEIJIOBOM CETHM WJIM TEIUIOBOM CETHU B
LIEJIOM, TIPU KOTOPOM €ro JajbHEWIIas 3KCIUTyaTalusi HeJOMyCTUMa WIHM HelenecoodpasHa, 0o
BOCCTAHOBJICHHE €ro paboTOCIOCOOHOTO COCTOSIHUSI HEBO3MOKHO MIIM HEIleJIeco00pasHo;

Kputepuii mnpeneJbHOr0 COCTOSIHUSI - TPU3HAK WU COBOKYITHOCTh TPHU3HAKOB
MIPEICTPHOTO COCTOSIHUS JIEMEHTA TEIUIOBOW CETH, YCTAaHOBJICHHBIE HOPMATHUBHO-TEXHHUYECKOU H
(W) KOHCTPYKTOPCKOM (MPOEKTHOM) TOKyMEHTaIuen. B 3aBUCUMOCTH OT yCIOBUM SKCIUTyaTalluu
IUTSL OTHOTO M TOTO K€ JIEMEHTA TEIJIOBOM CETH MOTYT OBITh YCTAaHOBIICHBI JBa M 00OJiee KPUTEPUEB
MPEETFHOTO COCTOSTHUS;

IloBpexaenue — coObITHE, 3aKITIOYAONIEECS B HAPYIICHHUH HCIIPABHOTO COCTOSHHS 00BEKTa
MIPU COXpPaHEHUHU PabOTOCIIOCOOHOTO COCTOSTHUS,

OT1Kka3 — coObITHE, 3aKITI0YAIOIEecs B HAPYIICHUH pab0TOCTIOCOOHOTO COCTOSIHUS SIIEMEHTA
TEIUIOBOW CETH WJIM TETIJIOBOM CETH B IIEJIOM;

Kputepuii oTka3a — TpuU3HAK WM  COBOKYIHOCTh IPU3HAKOB  HApPYIICHUS
paboTOCTIOCOOHOTO COCTOSHHSI TEIUIOBOW CETH, YCTAHOBJICHHBIE B HOPMATHBHO-TEXHHYECKOW M
(M) KOHCTPYKTOPCKOH (ITPOEKTHOI) TOKYMEHTAIUH.

Jlig neneil nepcrneKTUBHON CXEMbI TEIIOCHA0XKEHHSI TEPMUH «OTKa3» OyJIeT UCMOJIb30BaH B
CIICTYIOIIUX HHTEPIIPETAIUIX:

OTka3 yuyacTka TemJioBOil ceTM — COObITHE, MPUBOIAIIME K HAPYIICHUIO €ro
paboTOCIIOCOOHOTO COCTOSHHS (T.€. MPEKPAIIEHUIO TPAHCTIOPTA TETUIOHOCUTEISI IO 3TOMY Y4aCTKy
B CBSI3U C HApPYIICHHEM IePMETHUIHOCTH 3TOTO yJIacTKa);

Orka3 TenJjiocHa0keHUsI NOTPedUTeNs — COOBITHE, TPUBOIAIIEE K MTaJCHUIO TEMIIEpaTypbl
B OTAIUTMBAEMBIX MOMEIIEHUSX JKIJIBIX U 00IIECTBEHHBIX 3/IaHU HUXKE +12°C, B MPOMBIIIIIEHHBIX
3maausix Hke +8°C (CIT 124.13330.2012 «TemnmoBsie ceTn»).

IIpn pa3zpaboTke cXxeMbl TEIUIOCHAOKEHHsSI Uil ONUCAHWSI HAJIeKHOCTH TEPMUHBI
«TOBPEXKJICHUE» U «HHIMAECHT» OYAYyT YyHOTPEOISATHCS TOIBKO B OTHOIIEHUH COOBITUH, K KOTOPBHIM
MOXET OBITh IPUMEHEHA MPOIeAypa OTI0KEHHOTO PEMOHTA, TOTOMY 4TO B cooTBeTCTBUU ['OCT
27.002-2015 «Hanmexxnocte B Texauke (CCHT)» 3Tu coObITHS HE MPUBOIAT K HAPYIICHHUIO
paboTOCIIOCOOHOCTH y4YacTKa TEIJIOBOW CETH W, CJIENOBaTeIbHO, HE TPEOYIOT BBITIOJHCHHS
HE3aMEJIUTEIBHBIX PEMOHTHBIX paldOT C IENBbI0 BOCCTAHOBIICHHS ero pabdorocmocobHocTH. K
TakKUM COOBITHSIM OTHOCSITCS 3apETUCTPUPOBAHHBIE «CBHILM» Ha TMPSIMOM WU OOpaTHOM
TEIUIONPOBOJAaX TEIUIOBBIX ceTei. TeM He MeHee, PeMOHTHbIe pabOThl MO JUKBUIAIMHM CBUIICH
TpeOyIOT TpephIBaHMs TeIUIOCHAOKEeHUs (eciad HeT BapHaHTOB TMOJKIIOYEHHS pPEe3epBHBIX
TEIUJIONPOBO/IOB), U B 3TOM CMBICJIE OHH aHAJIOTUYHBI «OTJIOKEHHBIMY OTKa3aM.

Mpl Takke He Oyaem yHIoTpeONsiTh TEPMUH «aBapus», TaK Kak 3TO XapaKTepHUCTUKa
«TSHKECTH» OTKa3a M BO3MOXHBIX IOCJIEICTBUN €ro ycrpaHeHus. Bce ymnoMsHyTble B JaHHOM
paszzelie TEpMHUHBI YCTAaHABJIMBAIOT JIMIIb IPalaliuio (IIKaTy) OTKa30B.

11.1.3 Pacuer Haie’KHOCTH TEIIOCHAOKEHNSI Hepe3ePBHPYEMbIX YYACTKOB TeIJIOBOM
ceTH

B coorBerctBuu ¢ CIT 124.13330.2012 «TerioBbie ceTH» pacdeT HAJACKHOCTH TEIJIOCHAOKEHUS
JIOJDKEH TTPOU3BOAMTHCS IS KaKIOT0 MOTPEOUTEIsI, PH 3TOM MHHHMAJIBHO JIONMYCTUMBIC MMOKa3aTe/In
BEPOSTHOCTU 0€30TKa3HOU paboThI CIeIyeT MPUHUMATH (ITYHKT «6.26%») ams:

® MCTOYHUKA TEIUIOTHI Pur = 0,97;

® TEIUIOBLIX ceTel Prc = 0,9;

e oTpeduTens TermiIoThl Pur = 0,99;

e cuctembl CLT B iemom Peur = 0,9-0,97-0,99 = 0,86.

Pacyer BeposiTHOCTH 0€30TKa3HOW paOOTHI TEIUIOBOM CETH MO OTHOIICHHUIO K KaKIOMY
MOTPEOUTEI0 OCYIIECTBISETCS IO CIEAYIOIIEMY allTOPUTMY:

1. OnpenensieTcs mMyTh Mepeavn TEIIOHOCUTENS OT UICTOYHUKA 10 TTOTPEOUTENS, IO OTHOIIEHUTO

K KOTOPOMY BBITIOJTHSIETCS pacdeT BEPOSATHOCTH 0€30TKa3HOM pabOThI TEIIIOBOM CETH.
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2. Ha mnepBoMm »Tame pacueTa YCTAHABIMBACTCS IEPEYEHb YYACTKOB TEIUIOMPOBOJIOB,
COCTABJISIOLIUX 3TOT MYTh.
3. Jlns kak0ro ydacTka TEIUIOBOM CETH YCTAaHABIMBAIOTCS: TOJ €0 BBOJA B AKCILTyaTallHIo,
JUAMETP U IPOTSKEHHOCTD.
4. Ha ocHOBe 00pabOTKHU JaHHBIX 10 OTKa3aM U BOCCTAHOBJICHUSIM (BPEMEHH, 3aTPayeHHOM Ha
PEMOHT y4dacTKa) BCEX YYaCTKOB TEIUIOBBIX CETEH 3a HECKOJBKO JIET UX paOOThl YCTaHABIUBAIOTCS
CJIEIYIOLINE 3aBUCUMOCTH:
® Lo- CpeIHEB3BEIIEHHAs 4YacToTa (MHTEHCUBHOCTh) YCTOMYHMBBIX OTKAa30B YYacCTKOB B
KOHKPETHOM CUCTEME TEIUIOCHAOKEHUSI P TTPOIOJDKATETBHOCTH SKCIUTyaTalliy Y4aCTKOB OT 3 10
17 ner (1/xm/ron);

® CpE/IHEB3BEIICHHAs 4acTOTa (MHTEHCHUBHOCTh) OTKA30B JJI YYAaCTKOB TEIUIOBOM CETH C
MPOIODKUTENBHOCTRIO AKCIUTyaTauu ot 1 10 3 ser;

® CpE/IHEB3BEIICHHAs YacTOTa (MHTEHCHUBHOCTh) OTKA30B JJII YYAaCTKOB TETUIOBOM CETH C
MPOIODKUTEIBHOCTHIO SKCIUTYaTauu oT 17 u 6osee neT;

® CPEIHEB3BEIICHHAS MPOJOHKUTEIHFHOCTh PEMOHTA (BOCCTAHOBIICHHUSI) YUaCTKOB TEIIIOBOM
CeTH;

® CpEIHEB3BEIICHHAs MPOJAOHKUTEIIBHOCTh PeMOHTa (BOCCTAHOBJICHUS) YUAaCTKOB TEILJIOBOM
CETH B 3aBUCUMOCTH OT JUaMETpa yJacTKa,

Yacrora (mHTEHCHBHOCTH) 0TKa30B (B coorBeTcTBHH ¢ ['OCT 27.002-09 «Hane:xxHOCTD B TEXHUKE»)

KaXXZI0oro ydactka TEIJIOBOM CETH HN3MEPACTCA C ITIOMOLIBIO ITOKA3aTCIIsA ﬂ,i 9 KOTOpLIfI HNMECT pasSMEPHOCTDb

[1/xm/ron] mnu [1/xm/4ac]. IHTEHCHBHOCTH OTKA30B BCEH TEIIOBO ceTu (0e3 pe3epBUPOBaHMS) MO
OTHOIIEHUIO K TOTPEOUTENIO IMPEJCTABISETCS KaK IMOCIeNoBaTeIbHOE (B CMBICIE HAJACKHOCTH)
COEIMHEHNE HJIEMEHTOB, IPX KOTOPOM OTKAa3 OJJHOTO M3 BCEH COBOKYITHOCTH 3JIEMEHTOB ITPHUBOJIUT
K OTKa3y BCe CHCTEMBI B 11eoM. CpeqHsist BEpOATHOCTh O€30TKa3HOM pabOThI CUCTEMBI, COCTOSIIIECH
U3 TIOCIICIOBATEIIFHO COCIMHEHHBIX O3JEMEHTOB, OyIeT paBHA IPOU3BEACHHUIO BEPOSITHOCTEH
0€30TKa3HOM pabOTHI:

i=N
—fXZ/L'
i=N L
pe =11p =11 %72 £28 xK %, *n Ln'
= L — (1.1.)

i=1

MHTEHCHBHOCTH OTKA30B BCEIrO MOCIEA0BATEILHOTO COCTUHEHUS paBHa CyMME€ HHTEHCUBHOCTEH

/fi’c:LI/fi’l+L21’2+K+Ln ﬂ’n

OTKa30B Ha KaXKJIOM Y4acTKe , [1/aac], rne ' -mporsxennocTs

Ka)XI0T0 ydacTka, [kM]. M, Takum oOpa3oMm, 4eM BbIlIE 3HAYEHHE WHTCHCHUBHOCTH OTKa30B CHCTEMBI, TEM
MEHbIIIE BEPOSTHOCTH 0€30TKa3HO! paboThl. [lapamerp BpeMeHU B 3TUX BBIPAKEHHSX BCEra PaBeH OJHOMY
OTOIUTEIBHOMY IE€PUOLY, T.€. 3HAUCHHUE BEPOSITHOCTU OE30TKAa3HOM PabOTHI BBIUMCIAETCS KaK HEKOTOPas
BEPOSITHOCTh B KOHIIE KaXXI0ro pabouero nukia (meper ClenyromiuM PEMOHTHBIM IIEPHOLOM).
VHTEeHCHBHOCTH OTKA30B Ka)KIOr0 KOHKPETHOI'O Y4acTKa MOXKET ObITh pa3HOM, HO caMOe IJIaBHOE, OHa
3aBHCHUT OT BPEMEHH IKCILTyaTallMi y4acTKa (BaXKHO: HE B IIPOLIECCE OJHOIO OTOMHUTENBHOTO NEPHOA,
aBpEeMEHH OT Hayala €ero BBOJAa B OKCIUTyaTallMio). B Hamell mnpakTuke MAis ONUCaHUs
MapaMeTPUYECKON 3aBUCUMOCTH MHTEHCHBHOCTH OTKAa30B MPUMEHSETCS 3aBUCUMOCTb OT CpOKa
SKCIUTyaTalllH, CIEAYIOIeTo BUAa, OIM3Kas 0 XapakTepy K pacnpeseneHuto BeliGymna:

A(t)=20(0z)%"! ’ (1.2))

T
I7I€ - CPOK DKCIUTyaTalluu y4dacTKa [JIeT).

a<
XapaKTep HU3MCEHCHUA MHTCHCUBHOCTU OTKA30B 3aBUCHUT OT IMMapaMeTpa a . Ipu , OHa MOHOTOHHO

=1 /I(t)leozConst

a>1 o
yOBIBaeT, IpU - BO3pPAacCTaer; IIpHh (yHKIUS IPHHUMACT BH]T

0 o o
A - 3TO CPEJIHEB3BEILICHHAS YaCTOTa (MHTEHCUBHOCTh) YCTOMUMBBIX OTKA30B B KOHKPETHOM
cHCTeME TeIUIOCHA0KEHUSI.
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06pa60TKa 3HAYUTCIIBHOI'O KOJIMYCCTBA JAaHHBIX I10 OTKa3aM, IIO3BOJIACT MCII0JIb30BaTh
CJICAYIOIYIO 3aBUCUMOCTD I IMMapaMeTpa (bOpMBI MHTCHCHUBHOCTH OTKAa30B:

[

lo.s

|
a=31-npu-3 < <17
(. (1.3)

20" - npu - t>17

-npu-0< 7<3

|0, 5xe
|

Ha pucynke 11-1 npuBeneH B 3aBUCMMOCTH HMHTEHCHBHOCTH OTKa30B OT CpOKa
JKCIUTyaTallMM ydacTKa TeruioBoil cetu. Ilpu ee ucronb3oBaHUM ClleyeT MOMHUTh O HEKOTOPBIX
JOTIYILIEHUSAX, KOTOpbIE ObUIN CAETaHbl IPU 0TOOPE JAHHBIX:

® OHa IMMPUMCHUMaA TOJIBKO TOrJa, KOraa B TCIJIOBBIX CETAX CYHICCTBYET YETKOC
paszenenye Ha 9KCIUTyaTallMOHHbBIIA U PEMOHTHBIN NIEPHOABL;
®B peMOHTHHﬁ NEpUoa BBIIOJIHAOTCA TMAPABINYCCKUC UCIIBITAHUA TEIUIOBOM CETH MOCIIe KaXXJ10ro orkasa.

0,25

0,05

MHTEHCMBHOCTL 0TKa308, 1/km/rog

0,00
0 5 10 15 20 25 30 35 40

Pl/lcyHOK 11-1 —- IHTEeHCHBHOCTh 0TKA30B B 3aBUCHMOCTH OT CpOKa 3KCITyaTallud y41aCTKa TeNJIOBOM CeTH

5. [lo maHHBIM pEruOHAIBHBIX CIPABOYHUKOB IO KIMMATy O CPEIHECYTOYHBIX TeMIIepaTypax
Hapy>KHOTO BO3JyXa 3a IOCIEIHHE IECATh JIET CTPOSAT 3aBUCHMOCTh IOBTOPSIEMOCTH TEMIIeparyp
HapY>KHOTrO BO3ayXa (rpaduk IpoIOLKATENFHOCTH TEIUIOBOM HAarpy3ku ororieHus). [Ipu orcyrcTBum
9THX JAaHHBIX 3aBHCHMOCTH IOBTOPSIEMOCTH TEMIIEpPATyp HAPYXKHOIO BO3AyXa JAJISl MECTOIONOXKEHHS
TerwoBeiXx cetedl mpuHuMaroT 1o JgaHHbiM CHulIl 01-01-82 «CtpouTenbHash KIMMATONOTHS |
reou3nKay WM cripaBoyHrKa «Hanaska u sKCIuTyaTamusi BOASHBIX TEIUIOBBIX CETEi.

6. C HCrIonb30BaHUEM JTAaHHBIX O TETIOAKKYMYIHPYIOIIEH CIIocOOHOCTH a0OHEHTCKHX YCTaHOBOK
ONPENETAIOT BpeMsi, 32 KOTOpOE TeMIleparypa BHYTPU OTAILUIMBAEMOrO IMOMEMICHUS CHU3HTCS JI0
TEMIIepaTyphl, YCTaHOBICHHOH B KpUTEpUSAX OTKa3za TeruiocHaOxkeHus. OTKa3 TeIIOCHA0KEHUS
notpeduTens — coObITHE, MPUBOAANIEE K MaICHHIO TEMIIEPATYPhl B OTAINTUBAEMbIX TTOMEIIEHUX KUJIBIX
1 O0IIeCTBeHHBIX 3AaHui Hmwke +12°C, B mnpomblnUieHHbIX 3manusx Hmwke +8°C (CII
124.13330.2012 «Tennosbie cetn»). Hanmpumep, 11l pacyeTa BpeMEHU CHUXEHUS TeMIIepaTyphbl B
KUJIOM 3JJaHUH UCTIOJIB3YIOT (hOPMYIY:

qoV (1.4)

rac

BHYTPCHHSAA TCMIICpATypa, KOTOpPasA YCTaAaHABJIMBACTCA B IIOMCIICHUU Y€PE3 BPEMA Z B
t6 - qacax, IocCJjI€ HACTYINICHUA UCXOAHOTO CO6BITI/I$I, C;
z -BpEMs1, OTCUHUTBIBAEMOC I10CJIE HaYaJia UCXOAHOT'O CO6LITI/ISI, q;
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TeMIICpaTypa B OTAINIMBACMOM IMOMCUICHNWHU, KOTOPAasd ObLIa B MOMEHT Havajia
)

ts' -
ucxomaHoro cooertusa, C;
o}
ty - TeMmIepaTypa HapyXHOTO BO3/yXa, yCpEIHEHHas 3a nepuoj] Bpemenu z, C;
Qo - ToJaya TeryoThl B momemenue, Jx/4a;
o
qV -  ynenbHble pacdeTHble TemIoBble notepy 3aanus, JIx/(a- C);
o
B -K03(HUIMEHT aKKYMYIISILUU TIOMELIeHUs (3MaHusl), 4.
o
Jliig pacuera BpeMEHU CHU)KEHUS TEMIIEPATyphl B )KUJIOM 3aaHuu 10 +12 C npu BHE3alTHOM
TPEKPAIICHNH TETUIOCHA0)eHNMs 3Ta hopMyia IIpH | < =0 | umeer CIIEYIOIUN BUT:
qV
Y )
(ts -1)
z=fxIn——— (1.5)
(t,0 —1n ) i
o BHYTPEHHSS TEMIEparypa, KOTopast yCTaHAaBIMBAETCA KPUTEPHUEM OTKa3a
TOC te . a

o
TerocHabxkenns (+12  C U1 KMIIBIX 30aHKH);
Pacuer mpoBoaWTCS IS KaXAOM Tpajalyy IOBTOPSEMOCTH TEMIEpaTypbl Hapy>KHOTO
Bo3nyxa nis OCHHHHKOBCKOTO Topoickoro okpyra (tabmuma 11.1.1) mpu kosddunmente
aKKyMYJISILUH KIIOTOo 30aHus B = 60 yacos.

Tabauna 11.1.1 — Pacyer BpeMeHHU CHUKEHUS TEMIIEPATYPbl BHYTPH OTANJIMBAEMOI0 IIOMeIleHHsI

Bpemsi CHIZKeHHSI TEMIIEPaTyPhI
Temnepatypa HapY:KHOTO IToBTOpsieMOCTH TEMIIEPATYP . 1 (s 2 evoxd
Bo3nyxa, C HapYKHOT'0 BO3/1yXa, Yac noMemenus 10 +12 C
-50 0 4,85
-47,5 0 5,05
-42,5 5 5,48
-37,5 19 5,99
-32,5 90 6,61
-27,5 170 7,38
-22,5 369 8,34
-17,5 580 9,60
-12,5 832 11,30
-7,5 910 13,75
-2,5 860 17,57
2,5 908 24,44
7,5 537 40,87

7. Ha ocHOBe TaHHBIX 0 yacToTe (IOTOKE) OTKA30B YYaCTKOB TEIIOBOW CETH, IOBTOPSIEMOCTH
TEMIIepaTyp HApYKHOTO BO3JyXa M JAaHHBIX O BPEMEHHM BOCCTAaHOBIIEHHUS (pPEMOHTa) SJIEMEHTa
(yuactka, HC, xommeHcaropa u T.A.) TEIUIOBBIX CETEH OMPEAENSAIOT BEPOSITHOCTh OTKa3a
TEIUIOCHAOXKEHUsT MoTpeOuTens. B ciaydae oOTCYTCTBHsS JOCTOBEPHBIX JaHHBIX O BpPEMEHU
BOCCTaHOBJICHUS TEIJIOCHA0KEHHSI MOTPEOUTENEH MCIOIb3YIOT SMIUPHUUECKYIO0 3aBUCHUMOCTh ISt
BpEMEHH, HEOOXOIMMOTO ISl IMKBUAAIMU TTOBPEXAeHUs, ipeioxkeHHyto E.S. CokonoBbIM:

zp:a|_1+(b+clc_3)D1’2-|
L ] (1.6)

MOCTOSIHHBIE KOA((DUIIMEHTHI, 3aBUCSIIUE OT Ccroco0a YKIaJAKH TeIIONpOBOIa
a,b,c - (moa3emMHbIN, HAI3EMHBII) U €ro KOHCTPYKIIMH, a TAK)Ke OT CI0c00a JMarHOCTUKH
MecTa MOBPEXKACHUS U YPOBHSI OpTraHU3aI[MU PEMOHTHBIX paboT;
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Zc.g - PacCCTOAHUEC MEXKAY CCKINOHHUPYIOIINUMHU 3aABUKKAMU, M,

D -YCIIOBHBIN THaMeTp TPyOOIpoOBO/a, M.
Pacuer BBIMOJMHSCTCA ISl KaXJOTO y4acTKa W/WIM 3JEMEHTA, BXOJINEr0 B MyTh OT

UCTOYHMUKA 10 aDOHEHTA:

® 110 YpaBHEHUIO 1.5 BBIUKCISETCS BpeMsl TMKBUIAIIMHN TIOBPEXK/ICHUS HA 1-TOM y4acTKE;

® 110 KaXJOW Tpajalluu TOBTOPSAEMOCTH TEeMIIEpaTyp C HCIOJb30BaHHEM ypaBHeHus 1.4
BBIYMCIIAETCSA NOIYCTUMOE BPEMS IIPOBEAEHUS PEMOHTA;

® BBIUKCIACTCS OTHOCUTEIbHAS M HAKOIUICHHAs 4acTOTa COOBITUH, MPH KOTOPHIX BpeMs
CHIKEHUS TEMIIEPATyphl 10 KPUTUUECKUX 3HAYCHHUI MEHBIIIE YEM BPEMS PEMOHTA MOBPEXKACHUS,

® BBIYHCISAIOTCS OTHOCUTENBHBIE 10U (CM. ypaBHeHUE 1.7) v MOTOK 0TKa30B (cM. ypaBHeHHeE 1.8)
y4acTKa TEIUIOBOW CETH, CIOCOOHBIM MPHUBECTH K CHIDKEHHUIO TEMIIEpaTypbl B OTAIUIMBAEMOM

MOMEIIEHUH 0 TemmepaTypsl B +12 °C.

P&
T 1 -l | x—L (1.7)
| > | T
K p on
j=N
@ =hiLix 2T, (1.8)

Jj=1

® BBIUUCISAETCS BEPOSTHOCTH O€30TKa3HOM pabOThl yyacTKa TETJIOBOW CETH OTHOCUTEIHHO

aboHeHTa

)

pi =exp( -0 (1.9)

11.1.4 PacueTr HAIe:KHOCTH TEIJIOCHA0KEHNSI Pe3ePBUPYEMbIX YYACTKOB TeIJI0BOM
ceTH

B cucremax TeriocHaOKEHHsI OOHMM M3 CaMbIX pPAaCHpPOCTPAHEHHBIX CIIOCOOOB IOBBILICHUS
HAJEKHOCTH SIBIISCTCS PE3EPBHUPOBAHUE YUACTKOB, CYMMBI YYACTKOB, LIEIBIX MarucTpajbHbIX BBIBOIOB WM
HACOCHBIX arperaToB, CEKIHOHHPYIOIIMX 3aJBIDKEK W T.A. A HaubOojee 4acTO NMPUMEHSEMBIM CIOCOOOM
pacuera cucTeM TEIUIOCHA0XKEHHS C PE3ePBUPOBAHNEM — MPUBEACHUE PEATbHONW CHCTEMBI TEMI0CHAOKEHMUS
K DKBHBAJECHTHOH MOZAENIM NapaUIeNbHBIX WM IOCJIEAO0BATEIbHO-IAPAJUICIBHBIX COSIMHEHUH Y4YacTKOB
TEMJIOBOW CETU. DTOT METO]l, KOHEYHO, SBISETCS] HE €AMHCTBECHHBIM, HO 3HAYUTENBHO O0Jee MPOCTHIM YeM,
HaIpuMep, «METOI MUHUMAJIbHBIX IyTEH - MUHUMAJIbHBIX CEUEHHUI.

Opnnako, B 1000M cliydae, IPeXIe YeM pellaTh 3ajady SKBUBAJICHTUPOBAHMS CXEMbl HEOOXOANMO
BBIINIOJIHUTD CTPYKTYPHBIA aHAJIM3 TEMJIOBOW CETH, KOTOPBIM 3aKII0YaeTcsl B TOM, YTOOBI ONPENEIUTh BECh
Habop MyTel Mepenavyn TemIOHOCUTENsI OT HCTOYHHKA TEIUIOBOM MOIIHOCTH K OTpeduTento (y3imy «copoca»

(I/IHOFI[a «CTOKa») TCIIOBOM Hal"py3KI/I). BrisBienHbIe IIyTU U UX COBMCCTHOC PACCMOTPCHUC
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MO3BOJIIIOT CBECTU CXEMY K MapaJljIeIbHOMY WIIM TOCIEA0BATENIbHO MapajuieIbHOMY COEIUHEHUIO
Y4aCTKOB TEIUIOBOU CETH.

Bce sTu npuemsbl 1 METO/IbI XOPOIIIO U3BECTHHI M IMIMPOKO MPUMEHSIOTCS MPU CTPYKTYPHOM
aHaJIM3e CIIOKHBIX CXEM DIIEKTPUYECKHX CeTEH W HEOJHOKPATHO anpoOUpOBaHBI TPU aHATH3E
HaJeKHOCTH CXE€M TeIUIOCHAOXKEeHHS. AJITOPUTM pEIICHUs 3aJadyd  pacuera HaJIeKHOCTH
PE3epBUPOBAHHBIX TEIUIOBBIX CETEH CBOJUTCS K CIECAYIOIIUM MPOCTHIM IIaraM U BHIYUCIICHUSIM.

[Mar 1. Beigensercs mnoTpeOUTENH, OTHOCUTEIHLHO KOTOPOTO BBITIOJHSIETCS pPacueT
Ha/IKHOCTH BEPOATHOCTH 0€30TKa3HON pabOTHI TETIOCHAOKEHHS.

[Mar 2. BemnonHseTcsl CTPYKTYPHBINA aHAIM3 TEIJIOBOW CETH, MO3BOJISIONINI BBIICIUTH BCE
MyTH, TI0 KOTOPBIM MOHO OCYIIIECTBUTH Mepeaady TeIJIOHOCUTEIS OT UCTOYHUKA JI0 BBIJCICHHOTO
norpeburenss. B  HEKOTOpBHIX cCHeNMATM3UPOBAHHBIX MPOrPAMMHBIX KOMIUIEKCax (Hampumep,
«Temmorpad», «Zuluy) sTa mpouemypa OCYIIECTBISECTCS aBTOMATUYECKH, YTO 3HAYUTEIHHO
COKpAIIIAeT BpeMs Ha CTPYKTYPHBIN aHAJIN3 TEIIOBOM CETH.

[Mar 3. CocraBnseTcss SKBUBAJIEHTHAs CXe€Ma MyTed g pacuera HaJeKHOCTH
TeriocHaOkeHus. OHa ~ OyZgeT  COCTOSITh W3 MapallIebHO-TIOCIENOBATENBHBIX WU
MOCJIeI0BATENbHO-TIAPAIIJIEIPHBIX YIACTKOB TETIOBOM CETH (B CMBICTIE HAJCKHOCTH).

[IIar 4. [Ins Bcex MOCien0BATEIbHBIX YYACTKOB IMyTH, TAKXKE KaK Il HE pE3€PBUPOBAHHBIX
YY4aCTKOB, PAaCCUYUTBHIBACTCS MX BEPOATHOCTh OE30TKAa3HOW pabOThl, B COOTBETCTBHH C METOJOM,

npuBeAeHHBIM B pazzaene 1.2.1. ITo pesynbratam pacyeToB ONpEeAEsIOTC:

- BEPOATHOCTDH 0€e30TKa3HOH pa6OTBI J3KBUBAJICHTHOI'O Hepe?)epBI/IpOBaHHOFO] -TOT'O ITIyTH:
n
P =112, (1.10)
i=1
- BEPOATHOCTH 0TKa3a SKBUBAJICHTHOT'O HEPE3CPBUPOBAHHOT'O j-TOFO ITyTH:
n
g =111 p: (1.11)
i=1

- MapaMeTp MOTOKa OTKAa30B SKBUBAJIEHTHOTO HEPE3EPBUPOBAHHOIO j-TOT'O IIYTH:

j=N
LS (1.12)

7=l

- cpeqiHee BpeMs 0e30TKa3HOM paboThl SKBUBAJICHTHOTO HEPE3EPBUPOBAHHOTO j-TOTO MyTH:

T =l ,
g g (1.13)

- CpeaHEC BpEMs BOCCTAHOBJICHUA (peMOHTa) OKBHBAJICHTHOI'O HCpCSepBI/IpOBaHHOFOj-TOFO myTu:
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T = q a
6c.¢f ¢j ej (1 . 14)
IIpHu 5TOM

q =A xT
ej ej ec , ef (115)
[ar 5. Ilocme cBeaeHMs BCceX NOKa3zaresed HaJCKHOCTU HEPE3EPBUPOBAHHBIX YYAaCTKOB
IIYTU K SKBHUBAJICHTHBIM 3HAYCHHUAM PACCUHUTBIBAIOTCA ITIOKA3aTCIIM HAACKHOCTH IapaJlJICIbHBIX

COG[[I/IHGHI/Iﬁ Y4aCTKOB ITYyTHU, COCTOAIUX U3 SKBUBAJICHTHBIX MOCJIICAOBATCIIbHBIX YYACTKOB ITYTH!

- BEpOSITHOCTh 0€30TKa3HOW pabOThl SKBUBAJIEHTHOTO PE3EPBUPOBAHHOIO K-TOTrO MyTH:

Pl (1.16)

J=1

- BEPOSITHOCTh OTKAa3a SKBUBAJIEHTHOT'O pPe3epBUPOBAHHOrO k-TOTO mMyTH:

m

9, =14, (1.17)

j=1
- MapaMeTp TMOTOKa OTKa30B SKBUBAJIEHTHOI'O Pe3ePBUPOBAHHOrO K-TOTO MyTH:

m m—1

~ =yo o T, ~
et ij?n,;’ (1.18)
I#]

- cpenHee BpeMsi 0e30TKa3HOM padOThl 3KBUBAJIEHTHOTO PE3EPBUPOBAHHOIO K-TOTO MyTH:

!7 m m—1 _ T|_1
Toa™ | xoumeaty) (1.19)

K |

L |

- cpeaHee BpeMs BOCCTaHOBIJICHHS (PEMOHTA) SKBUBAJICHTHOTO PE3ePBUPOBAHHOTO K-TOro myru:

m

o T—
H g Tc/
il

\ - i (1.20)

11.1.5 OueHnka HeJOOTIMYCKA TEMJIOBOI YHEPIHH NOTPEOUTENAM
BbIMOMHKMB  OIIGHKY BEpOSATHOCTH 0€30TKa3sHOM paboThl  KaXIOro MarucTpaibHOTO
TEIJIONPOBOJA, JIETKO ONPENENUTh CPeAHUN (KaK BEPOSTHOCTHYIO Mepy) HEeIOOTIYCK Terja JUls

KaxxXjg0ro HOTpe6I/ITCJ'I$I, MPUCOCANHCHHOT'O K 3TOMY MAaruCTpajibHOMY TCIIJIOIIPOBOAY.

Brrunciaus BCPOATHOCTDH 0e30TKa3HOM pa6OTBI TCILJIOIIPOBOJa OTHOCUTCIIBHO BLI6paHHOFO
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HOTpC6I/ITeJI$I H, COOTBETCTBCHHO, BEPOATHOCTb OTKAa3a TCIJIOIIPOBOJda OTHOCHUTCIIBHO BBI6paHHOI‘O

HOTpe6I/ITCJI$I HCOOOTITYCK paCCUUTBIBACTCA KaK:

— xT xq
AQH = an on mn , Tkan (121)
rae
Q cpeanceroaoBas TECIIOBass MOIIHOCTb TCHJIOHOTpC6HSIIOHII/IX YCTaHOBOK HOTpGGI/ITeJDI

"P" (mu160, mo-1pyromy, Tersosas Harpyska norpebutens), I'kan/u;
Ton -  HPOROMKHTENTHHOCTH OTOMHTEILHOIO MEPHO/A, Yac;

dmn - BEPOATHOCTh OTKa3a TCIIONPOBOAA.

11.2 MeToabl u pe3yJbTaThbl OﬁpﬂﬁOTKI/I JAHHBIX IO BOCCTAHOBJICHHUSIM OTKa3aBIIMX
YYaCTKOB TENJOBBIX ceTel (y‘laCTKOB TENJ0OBbIX CeTeﬁ, HAa KOTOPBIX IPOU30LIIN
aBapHﬁHble cuTyauuu), CpeaAHEro BpeMEHH BOCCTAHOBJICHUSA OTKAa3aBIIUX YYaCTKOB
TeILIOBBIX ceTel B KaXKI0H cucTremMe TeIJIOCHAOKEHH S

s aHann3a BOCCTAHOBJIEHU MPUMEHEH KOJIMYECTBEHHBIA METOT aHAJIN3A.

Bpewmsi, 3arpaueHHOe Ha BOCCTAaHOBJICHHE TEMJIOCHAOXKEHHUs NOTpeOuTeneil mocie
aBapUHHBIX OTKIIFOUYCHHM, B 3HAYUTEIIPHON CTEIIEHN 3aBUCUT OT CIEAYIOMHUX (DAKTOPOB: AUAMET]
TpyOOTIPOBO/IA, TUIT MPOKJIAIAKH, 0OBEM APEHUPOBAHUS M 3AIMOJTHEHHS TEIJIOBOW CETH, a TaKXKe
BPEMEHH, 3aTPayeHHOTO Ha COIJIACOBAaHME PACKOMOK C COOCTBEHHUKAMH CMEXHBIX
KOMMYHUKAIUH.

CpenHee BpeMsi, 3aTpau€HHOE Ha BOCCTAaHOBJIEHHE TEIUIOCHAOXKEHUs NoTpeduTeneit
MOCJIe aBapUIlHBIX OTKIIOYEHUH B OTONUTENBHBIM MEPHOJ, 3aBUCUT OT XapaKTEPUCTHK
TpyOONIpOBOJIa OTKJIIOYAEMOM TEMJIOCETH, M COOTBETCTBYET YCTAaHOBJIEHHBIM HOPMAaTHBaM.
HopmaTtuBHBI# nepepbiB TEIUIOCHA0KEHUS (C MOMEHTa OOHapyKeHUs, uieHTuuKanuu nedexra
U TOArOTOBKM pabodero Mecra, BKIIOYAIOIIET0 B ce0s yCTAaHOBJIEHHE TOYHOTO MecTa
MOBPEXKJICHHS (CO BCKPHITHEM KaHalla) U Hayalla Olepaluil Mo JOKaIU3alui MOBPEKICHHOTO
TpyOOTIpoBO/1a). YKa3aHHbIC HOPMATUBHI MPEICTaBICHbI B Taduuie 11.2.2.

Tabéauna 11.2.1 Cpeanee Bpemsi, 3aTpaueHHOe HA BOCCTAHOBJEHHME TeIUIOCHAOKeHUsI MOTpeOMTe el mocJe
aBapUHHBIX OTKJIIYEHUI

Y ciI0BHBII AMaMeTp TPyOonpoBoaa CpeaHee BpeMs Ha BOCCTAHOBJIEHHE TEMJIOCH A0 KeHUs
OTKJII0YaeMOii TeNJIOBOH ceTH, MM IPH OTKJIIOYEHHH T/C, Yac

50 2

80 3

100 4

150 5

200 6

300 7

400 8

500 9

600 8

700 9

800 10
1000 12

CYH_[eCTBeHHHX OTKJIOHEHHH oT HOPMATUBHOT'O BPEMCHU BOCCTAaHOBJICHHUA
TEIIOCHAOKEHUS 3a S-IeTHUI nepuon He Ha6JHOI[aJIOCB.

11.3 Pe3yabTaThl OLICHKH BEPOSITHOCTH 0TKAa3a (aBaApMIHON cUTyannu) U 0e30TKa3HOM
(0e3aBapmiiHoii) paldoThl CHCTEMbl TeEIUIOCHAOKEHHSI MO OTHOLIEHMK) K
NoTpeduTeIsIM, NPHCOCIUHEHHBIM K MAIrHUCTPAJIbHBIM M pacnpeaeTuTeIbHbIM
TeIJIONPOBOIaM
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B 2019 r. oTMeueHa TeHAEHIIMS CHUXKEHUS KOJIUYECTBA MHIMJICHTOB HA TEIIOBBIX CETIX
B I. brarosemencke. Bce aBapuu ¥ TeXHOJIOTMYECKUE MHIIMACHTHI HA TEIJIOBBIX ceTsx 3a 2016-
2019 rr. 6bUIM YCHEIIHO YCTPAHEHHBI.

Tem He MeHee Ui MOBBIMICHUS HAJACKHOCTH TEIUIOBBIX CETEH TpeOyeTcs MpOBECTH P
MEPOINPUATHH TI0 PEKOHCTPYKLUHMM TEIUJIOBBIX CETEH, MCUEPIIABIIMX CBOM HKCILUTyaTallMOHHBIN

pecypc.

11.4 Pe3yabTarhl OlleHKH KO3()(GUIMEHTOB FOTOBHOCTH TEIJIONPOBO/I0B K HECEHHIO
TEIIOBOM HArPYy3KH

B cootBerctBUU ¢ «OpraHu3aliMiOHHO-METOAMYECKUMU PEKOMEHIALIUSAMU TI0 MTOATOTOBKE
K IPOBEJEHHUIO OTONUTEIBHOIO MEPUOJIa U TMOBBIIIEHUIO HAJEKHOCTU CUCTEM KOMMYHAJIBHOIO
TEIUTOCHAOXKEHUS B TOPOJIaX M HaceleHHbIX myHkTax Poccutickoit deneparun» MJIC 41-6.2000
u TpeboBanusimu [locranosnenust [IpaButensctBa PO ot 08.08.2012 Ne 808 «O6 opranuzauuu
TeriocHadkeHus B PO u BHeceHnn n3MeHeHuit B HekoTopskle akThl [IpaButenbcTBa POy oreHka
HAJE)KHOCTH CUCTEM KOMMYHAJIBHOTO TEIJIOCHAOKEHUS MO KaKJIOW KOTEJIbHON U MO TOpojy B
L[E€JIOM [TPOU3BOUTCS 110 CJIETYIOLUIUM KPUTEPUSIM:

HanexxHocTh anexTpocHabkenns uctouHnkoB temia (Ka) xapakrepusyercs Hanuuuem
WM OTCYTCTBHEM PE3EPBHOTO 3JIEKTPOIUTAHUS:

— [IPU HAUIMYXMU BTOPOTO BBO/IA MJIM aBTOHOMHOI'O MCTOYHHKA 3JeKTpocHadxkeHus Ks = 1,0;
— IIPHU OTCYTCTBHH PE3EPBHOIO SJEKTPOIUTAHUS IIPU MOIIHOCTH OTONUTEIHHON KOTEIBHOM:
— 10 5,0 I'kan/g - K» =0,8;

— cBpie 5,0 1o 20 I'kan/a - Ko =0,7;

— cBbie 20 I'kan/g - K = 0,6.

HagexxnocTs BoocHaOxeHHst ncTOUHMKOB Teruia (KB) xapakTepusyeTcss HAIMYUeM WU
OTCYTCTBHEM PE3E€PBHOTO BOJOCHAOKEHUS:

— IpU HAIWYHHA BTOPOTO HE3aBHCHMOI'O BOJOBO/IA, aPTE3MAHCKON CKBa)KMHBI MM €EMKOCTH C
3armacom BoJIpl Ha 12 yacoB paboThI OTOMHUTETHLHON KOTEIBHOM MPH pacueTHON Harpy3ke KB =
1,0;

— [P OTCYTCTBHH PE3EPBHOIO BOAOCHAOKEHUS IIPH MOIIHOCTH OTOMHUTENBHON KOTEIHHOM:

— 10 5,0 I'kan/g - K = 0,8;

— cBpie 5,0 no 20 I'kan/a - K =0,7;

— cBbie 20 I'kan/g - KB = 0,6.

HagexxnocTs TorumBocHabxeHus ucTouHukoB Teria (Kt) xapakrepusyercss Hanuuuem
WM OTCYTCTBUEM PE3EPBHOTO TOIJIMBOCHAOKECHHUSL:

— Mpu HATM4YUK pe3epBHOTro ToruBa Kt = 1,0;

— IIPU OTCYTCTBUH PE3EPBHOTO TOILIMBA MPU MOLUTHOCTH OTOMHUTEIbHOM KOTEIbHOM:
— 10 5,0 I'kan/g - Kr=1,0;

— cBbire 5,0 mo 20 I'kan/a - Kt =0,7;

— cBpime 20 I'kan/g - KT =0,5.

OnHuM U3 TOKa3zaTened, XapaKTepU3YIOIIMX HaleKHOCTb CHCTEMbl KOMMYHAJIbHOTO
TEIJIOCHAOXKEHUS, SIBIISIETCS COOTBETCTBHE TEMJIOBOM MOIIHOCTH HCTOYHHUKOB TeIa M
MIPOMYCKHOM CIIOCOOHOCTH TEIJIOBBIX CETEW pacueTHHIM TEIMJIOBBIM Harpy3kam MoTpeduTenen
(K©6). BennunHa 3Toro mnoka3zaTess onpezenserca pa3smMepoM aeduuunTa:

— 1o 10% - K6 = 1,0;

— cBoiure 10 mo 20% - K6 =0,8;
— csoire 20 1o 30% - Ko = 0,6;
— csbie 30% - K6 = 0,3.
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OpHMM U3 BaXHEHIINMX HAIPABJICHUH MOBBIIIEHUS HAJIEKHOCTU CUCTEM KOMMYHAJIbHOTO
TETJIOCHA0XKEHUS SIBIIICTCSI PE3€PBUPOBAHNE MCTOUYHUKOB TEIUIA U DJIEMEHTOB TEIUIOBOW CETH
IIYTEM HX KOJIBLIEBAHUS WM YCTPOICTBA MEPEMBIUEK.

VYposenb pesepBupoBanusi (Kp) ompenensercss kak OTHOIIEHHE pe3epBUpPYyEeMON Ha
YPOBHE LEHTPAJIBHOIO TEIJIOBOIO IyHKTa (KBapTajla; MUKpOpaiiOHA) pacuyeTHOM TEIIoBOU
Harpy3ki K CyYMME€ pacyeTHbIX TEIJIOBBIX HArpy3oK, IOJUIekKAIIUX pPE3EPBUPOBAHUIO
noTpeOuTeINeH, MOAKIIOYEHHBIX K TJAHHOMY TEIJIOBOMY ITYHKTY:

— pesepsupoBanue cabiiie 90 1o 100% narpysku - Kp = 1,0
— pesepBupoBanue cBoitie 70 10 90% narpysku - Kp = 0,7
— pesepBupoBanue cBoitie 50 10 70% narpysku - Kp = 0,5
— pesepBupoBanue cbiiie 30 10 50% narpysku - Kp = 0,3
— pesepBupoBanue Menee 30% uarpysku - Kp = 0,2

CYHICCTBCHHOG BIIMAHUEC HAa HAAC)KHOCTH CUCTEMbI TEIUIOCHAOKEHNS UMEET TEXHUYECKOE
COCTOAHHUE TCIUIOBBIX CCTGI\/'I, XapaKTCpU3yeMo€ HaJIWYUCM BCTXHUX, IMMOJICKANIUX 3aMCHC
TpyodompoBo10B (Kc) mpu nose BeTXux cetei:

— 10 10% - Kc = 1,0;

— cBoime 10% go 20% - Kc = 0,8;
— cBbie 20% 1o 30% - Kc = 0,6;
— cBoime 30% - Ke =0,5.

[Tokazarens HaIEKHOCTU KOHKPETHOM cucTeMbl TerocHaoxkenus: Knaz onpenensercs

Kak cpenHuii mo yacTHeIM nokazareism Ko, K, Kt, K6, Kp u Kc:

Kua,q:K +KB+KT+K6+Kp+KC

€ n - 4ucio HOKa3aTeJ'IeI\/’I, YYTCHHBIX B YHUCIIUTCIIC.

B 3aBucuMocTH OT MOJIydYeHHBIX I[OKa3aTeleil HaJAEeKHOCTH OTIEIbHBIX CHCTEM H
CUCTEMbl KOMMYHAJILHOTO TEIIOCHA0KEHNUS ropoJia (HaCeJIEHHOTO MyHKTa) OHU C TOUKHU 3pEHUs
HAJE)KHOCTH MOTYT OBITh OLIEHEHBI KaK:

— BBICOKOHaJISKHBIE - TIpu KHax - 6oee 0,9;
— HagexHsle - Kaag - ot 0,75 no 0,89;

— MmanoHazaexusie - Kaag - ot 0,5 mo 0,74;

— HeHanexxHeie - Kaan - menee 0,5.

HpI/I OLCHKE PAaCUYCTHBIX IoKa3aTejie HAaACKHOCTHU CACIAHBI CICAYIOIINUEC BEIBOIbI:

[Ipu orcyTcTBHU MEpeKIafoK TEIIOBEIX cereil B mepuon A0 2034 r. mokazaTtenu (haKTHIeCKOit
BEpOSATHOCTH OE30TKa3HOW paOOTHl CHCTEMBI HEHTPATHHOIO TEIUIOCHAOXKEHHWS OyIdyT 3HAYUTEIBHO
CHIDKEHBI 110 CPAaBHEHHIO C HOPMATHBHBIMU 3HaYCHUSIMH. [IpranHOl TOMY OyIIyT SIBISITHCSL:

- 3HAYNUTEIbHBIN CPOK 3KCILTYaTallu OTACIIBHBIX YHACTKOB TCIIJIOBBIX CGTCFI;

- HUIMYHUC 3HAYUTCIIBHOTO KOJHUYCCTBA YYACTKOB HA NTYTH OT TCIJIOMCTOYHHUKA 1O
KOHCYHOI'O HOTpe6I/ITeJI${ TEIJIOBOH OHCPI'UH.

CI_[eJ'ILIO MOAACPIKAHUSA HOpMaTHBHOﬁ HAaACKHOCTU B TCUYCHUC PACUCTHOI'O CpOKa
pa3pa60TKH CXxeMBI TeIIOCHA0KEeHUS HeO6XO,Z[I/IMO BBIIIOJIHATD CJICAYHOIIUC MCPOIIPUSATUA:

- KOHTPOJIb UCTIPABHOTI'O COCTOSHUS U Oe30ImacHOM OKCILTyaTallun pr6OHpOBOI[0B;

- DKCHepTHOe  OoOC/IeZlOBaHME  TEXHHYECKOTO  COCTOSIHUS ~ TpyOONpOBOJOB B
YCTaHOBJICHHBIE CPOKH C BbIJauell PEKOMEHIAMN N0 AajbHENIIEH 3KCILTyaTalluy WX BblJaden
3arpera Ha JabHEHITYI0 SKCIUTyaTaluio TpyOoIpoOBOIOB;

- PCKOHCTPYKIHUA BETXUX YUACTKOB TCIIJIOBBIX CCTCfI, ONpCACIIKICMbBIX IO PE3yJIbTaTaM
OKCIIEPTHOT'O O6CJ'ICI[OB3.HI/I}I TCXHHUYCCKOT'O COCTOSHHUA pr6OHpOBO,[[OB.
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[lepeuenb MeponpUsATHH O PEKOHCTPYKIIUN YIaCTKOB TEIJIOBBIX CETEH C LENbI0 JOCTHKEHUS
HOPMAaTHUBHOHM HaJEKXHOCTH TelIocHa0eHus norpedureneit B 2034 1. npencrasieH B [ nase 8.

11.5 Pe3yJbTaTbl OLEHKH HEJOOTIIyCKA TeIJIOBOH JHEPruM IO NPUYHHE OTKA30B
(aBapuifHBIX CHTYalUil) M TNPOCTOEB TeIJIOBBIX ceTel M MCTOYHMKOB TeIJIOBOM
JHEePruu

Ha teppuropuu 3a 2019 r. He ObLIO aBapUIHBIX CUTYallUi, IPUBOASIINX K HEJOOTITYCKY
TEIJIOBOM 3HEPrUuM MO IIPUYMHE OTKA30B U IIPOCTOEB TEIUIOBBIX CETEW M MCTOYHMKOB TEIJIOBOU
JHEPIHUH.

PekoHCTpyKIIMS TEIJIOBBIX CETe B CBSA3M C HCYEepHaHuEM (DU3MYECKOTO pecypca
NEUCTBYIOUIMX  MAarucTpajJbHbIX  TEIUIONPOBOJOB  HeoOxoauma  Juist  oOecredeHus
TEIUIOCHA0KEHUsI TOTpeOuTeNned C HaJeKHOCTbIO, XapaKTepHU3YIOIIEeHcs HOPMaTHUBHBIMU
MOKa3aTessIMU, IPUHATHIMU IIPU UX MPOEKTUPOBAHUH.

Crparerusi peKOHCTPYKLMM TEIUIONpPOBOAOB TI. braroBemeHcka oOcHOBaHa Ha
MIOCTETICHHOM 3aMeHe Hau0Oojee W3HOLIEHHBIX YJYacTKOB MAarucTpalibHbIX TEIJIONPOBOIOB,
YCTaHOBJIEHHBIX MO0 pacueTaMm (axkTuueckux 3HadeHH BBP u mocreneHHOMYy mpuBeneHUIO
HaJe)KHOCTH TEIJIOCHA0KEeHUS NOTpeOUTENe K HOPMATUBHBIM 3HAUEHUSIM.



