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CXEMA TEMN/IOCHABXEHUA KPACHOCE/IbCKOroO roPOZ1CKOro NOCE/IEHUA A0 2030 FOAA (AKTYANU3ALIUA HA 2015 roa)

1 OBIIUE ITOJIOXKXEHUA

OneHka HAJACKHOCTH TEIUIOCHAOXKEHUs pa3padaThIBAIOTCI B COOTBETCTBHH  C
NOANYHKTOM «W» TyHKTa 19 m nynkra 46 TpeboBaHMII K cXeMaM TEIUIOCHA0XKEHUS.
HopmartuBHble TpeOoBaHUS K HAAEKHOCTH TersiocHabxenus ycranoiensl B CHull 41.02.2003
«TennoBeie ceTn» B yacTu MyHKTOB 6.27-6.31 pazgena «HanesxxHOCTBY.

B CHull 41.02.2003 Hame)XHOCTh TEIUIOCHAOKEHHUS OIMPEIEISIETCS 1O CIOCOOHOCTH
MPOCKTUPYEMBIX U JIEUCTBYIOIIMX MCTOYHUKOB TEIUIOTHI, TEIUIOBBIX CETEH M B 1IEJIOM CHUCTEM
[EHTPATN30BAaHHOTO TEIUIOCHAOKEHUsT 00eCreunBaTh B TCUCHHUE 3a/IaHHOTO BPEMEHHU TPeOyeMbIe
PEKUMBI, TIapaMeTPbl W Ka4yeCTBO TEIUIOCHAOKEHHS (OTOIUICHHS, BEHTHJISALIMH, TOPSYETrO
BOJIOCHAOKEHHUS, a TaK)Ke TEXHOJOTHYECKHX MOTPEOHOCTEH MPEANpPUATHA B Mape W ropsyei
Bojic) oOecreunBaTh HOPMATHUBHBIC TIOKA3aTEIM BEPOSITHOCTH Oe30Tka3HOoW pabotel [P],
ko3¢ urment roroBaocTH [Kr], xkuByuectu [K].

Pacuer mokasareneil cucTeMbl C Y4€TOM HAJIEKHOCTU JOJDKEH IPOU3BOIUTHCS IS
Kaxaoro mnorpebutens. [lpu 5ToM MHHMMATbHO JOMYCTHMbBIE I[IOKA3aTelH BEPOSTHOCTU
0e30TKa3HOM paboThI ciielyeT MIPUHUMATh JIS:

00 ucrounuka tenaotsl Pur = 0,97;

[J TemnoBbix cereit Prc = 0,9;

0 motpebutens TemnoTel Pt = 0,99;

[J CUT B uenom Pcir = 0,9010,97(10,99 = 0,86.

HopmaTtuBHbie moka3zartenu  O€30TKA3HOCTU  TEIUIOBBIX  CETeM  o0ecredrBaroTCs
CJEIYIOIIUMH MEPOIPUITUAMU:

[J yCTaHOBIIEHHMEM TMpPEAEIbHO JAOMYCTUMOM JJIMHBI HEPE3EpBHUPOBAHHBIX YYACTKOB
TETJIONPOBOJIOB  (TYIMHKOBBIX, PaJUaIbHBIX, TPAH3UTHBIX) M0 KaXJOro TOTpeOUTEeNs WU
TETIJIOBOTO MyHKTA;

[1 MecTOM pasMelleHUs PE3EPBHBIX TPYOOMPOBOMHBIX CBSA3EH MEXAY pPaauaibHbIMU
TEIJIONPOBOJAMHU;

[J MOCTaTOYHOCTBIO JUAMETPOB BHIOMpAEMBIX TIPU TMPOCKTHPOBAHUHM HOBBIX HIU
PEKOHCTPYUPYEMBIX CYIIECTBYIOIIMX TEIUIOMPOBOJOB I OOECIEYCHHUsS] PE3epPBHON TMOHaun
TETJIOTHI TOTPEOUTEISAM TIPH OTKA3aX;

[ HeoOXOAMMOCTh 3aMEHbl HA KOHKPETHBIX y4aCTKaX KOHCTPYKIUH TEIUIOBBIX ceTed U
TEIUIONPOBOIOB Ha OoJyiee HaJeXKHbBIE, a TaKKe 000CHOBAHHOCTH MEpexoJia Ha HAA3EMHYIO WU
TOHHEJIBHYIO TIPOKIIAJIKY;

[ OUCPCAHOCTDb PEMOHTOB U 3aMCH TCILIONPOBOAOB, YACTUYHO WJIN MMOJHOCTBIO
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YTPaTUBIIHMX CBOH pecypc.

['OTOBHOCTH CHCTEMBI TEIUIOCHAOKEHUS K HCIIPAaBHOM PabOTe B TEUCHUH OTOMUTEIBHOTO
Mepro/ia ONpeeIAeTCs MO YUCTY YaCOB 0XKUAAHUS TOTOBHOCTU: UCTOYHUKA TEIIOTHI, TETIJIOBBIX
ceTeil, moTpeduTeNnel TerIoThl, a TAK)XKE - YUCIY YaCOB HEPACUETHBIX TEMIIEpaTyp Hapy:KHOTO
BO3/lyXa B IaHHOI MECTHOCTH.

MuHuMabHO J0onycTUMBI mokaszarenb roroBHoctn CIT k ucmpasnoit pabore Kr
npunumaercs 0,97.

HopmaTtuBHble mnoka3zaTeld TOTOBHOCTH CHCTEM TEIUIOCHAOXKEHUS 00ecreunBaroTCs
CIEIYIOIUMU MEPOIPUATHIMHU:

0 roroBHOCTBEO CLIT k oTOmuTEeIBHOMY CE30HY;

[ MOCTAaTOYHOCTBIO YCTAHOBJICHHOU (pacrioyiaraeMoii) TeTIOBOH MOITHOCTH HMCTOYHWKA
TEIUIOBOM 3Hepruu A obecneuenus ucnpasHoro ¢pynkiumonupoanust CLT npu HepacueTHbIX
MOXOJIOTAHUSX

[ crOCOOHOCTBIO TEMIOBBIX ceTell obecreunTh mcrpaBHOe (yHKIMOHUpoBanue CIIT
MIPU HEPACUETHBIX MOXOJIOIAHUSIX;

[ OpraHM3allMOHHBIMA W TEXHUYECKUMH MepaMH, HeOOXOmuUMble IJIsi oOecreueHust
ucnpasaoro ¢pyakuonuposanus CLT Ha ypoBHE 3aJaHHON TOTOBHOCTH;

[J MAaKCHUMaJIbHO AOMYCTUMBIM YHCJIOM YaCOB TOTOBHOCTH JJISl UCTOYHHUKA TETUIOTHI.

[ToTpeburtenu TEMIOTHI MO HAJEKHOCTH TETTIOCHAOKEHUSI IETISATCS Ha TPU KaTETrOPUU:

[lepBas xaTeropust - MOTPeOUTENN, HE AOMYCKAIOIINE MEPEPHIBOB B MOAAYE PACUYETHOTO
KOJMYEeCTBA TEIUIOTBI M CHWKEHMSI TEeMIeparypbl BO3lyXa B TOMEIICHUSIX HUXKE
npenycmorpeHHbix ['OCT 30494.

Hampumep, OonbHMIIBI, POAUIBHBIE JOMa, JCTCKHE JIONIKOJIbHBIC YUYPEKICHUS C
KPYTJIIOCYTOYHBIM TpeObIBaHUEM JeTei, KapTHHHBIE Tajeped, XUMUYEeCKHhe U CIeluaIbHbIe
MIPOU3BOJCTBA, IIAXTHI U T.II.

Bropas kareropust - moTpeOWTENH, IOMYCKAIOUIME CHUXXEHUE TEeMIEeparypsl B
OTAIUIMBAEMBIX TTOMENICHUSIX Ha MEpUO/] JIUKBUIAIIUN aBapuu, HO He Ooiee 54 u:

[J »KHJIBIX U OOIIECTBEHHBIX 3aaHuii 1o 12 °C;

[J mpoMbIIIeHHbIX 3gaHui A0 8 °C.
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2. METOJUKA PACYETA BEPOSITHOCTH BE3OTKA3HOW PABOTHI
TEIIJIOBBIX CETEMN

2.1. TEPMUHBbI U OIIPEJAEJIEHUSA

TepMmuHbl © oOmpeneNeHUs, HUCIOJb3yeMble B JIaHHOM pa3Jiele COOTBETCTBYIOT
onpenenenusm ['OCT 27.002-89 «HanekHOCTh B TEXHUKEY.

HanexxHocTh — CBOWCTBO y4yacTKa TEIUIOBOM CETH WM D3JIEMEHTa TEIUIOBOM CETH
COXpaHiATh BO BPEMEHHM B YCTAHOBJIICHHBIX IIpeleNax 3HAUYCHHUS BCEX IapaMeTpoB,
XapaKTePU3YIOMIMX CIOCOOHOCTh 00ECIIeUNBATh Mepeiady TEIUIOHOCUTENS B 3aJJaHHBIX PeKUMAax
U YCIIOBUSX TMPUMEHEHHS W TEXHHYECKOTO OOCHyKHMBaHMS. HaleKHOCTh TEIIOBOW CETH U
CUCTEMbI TEIJIOCHA0KEHUSI SIBIISICTCS KOMILJIEKCHBIM CBOMCTBOM, KOTOPO€ B 3aBUCHUMOCTH OT
Ha3Ha4YeHUs: OOBEKTa U YCIOBHM €ro NpPHUMEHEHHS MOXET BKJIYaTh O€30TKa3HOCTb,
JIOJITOBEYHOCTh, PEMOHTOIPUTOTHOCTh M COXPAHSIEMOCTh WM OMPEIEICHHBIE COUYETAHMS ITHUX
CBOJCTB.

[J be30TKa3HOCTh — CBOMCTBO TEIIOBOM CETH HEMPEPHIBHO COXPAHATH PabOTOCTIOCOOHOE
COCTOSTHUE B T€YEHHE HEKOTOPOTO BPEMEHHU WIIH HapaOOTKH;

[ JIonroBe4HOCTh — CBOMCTBO TEIUIOBOM CETH WJIM OOBEKTa TEIIOBOW CETHU COXPaHSTh
paboTOCIIOCOOHOE COCTOSHUE 10 HACTYIUICHHUS TPEACIEHOTO COCTOSIHHUS TPHU YCTaHOBIICHHOM
CHUCTEME TEXHUYECKOTO 00CITyKMBAaHUSI U PEMOHTA,

[J PeMOHTONPUTOAHOCTb — CBOWCTBO 3JIEMEHTAa TEIUIOBOM CETH, 3aKJOYarolleecs B
MPUCTIOCOOTICHHOCTH K MOAEP>KAaHUIO0 U BOCCTAHOBIEHUIO paOOTOCIIOCOOHOTO COCTOSIHUSI ITyTEM
TEXHUYECKOTO 0OCITYy)KMBAHUS U PEMOHTA;

[J McnpaBHOE COCTOSIHHE — COCTOSIHME JJIEMEHTa TEIUIOBOM CETH M TEIUIOBOM CETH B
[EJIOM, TP KOTOPOM OH COOTBETCTBYET BCEM TPEOOBAHUSM HOPMATHUBHO-TEXHUYECKOW M (WIJIH)
KOHCTPYKTOPCKOH (MIPOEKTHOMN ) TIOKYMEHTAIUH;

[] HemcmipaBHOE COCTOSIHHE — COCTOSIHUE AJIEMEHTA TEIUIOBOW CETH WJIA TEMJIOBOM CETH B
1IeJIOM, TIPH KOTOPOM OH HE COOTBETCTBYET XOTS OBl OJHOMY W3 TpeOOBaHWII HOPMATHBHO-
TEXHUUYECKOHN U (MJIM) KOHCTPYKTOPCKOM (IIPOEKTHOM) TOKyMEHTAaLUN;

[0 PaboTtocnocoOHOE COCTOSIHME — COCTOSIHME DIIEMEHTa TEIIOBOM CEeTH WM TeTJIOBON
CeTH B IIEJIOM, TIPH KOTOPOM 3HAYEHHUs BCEX IMapaMETPOB, XapaKTEPU3YIOIIUX CIIOCOOHOCTH
BBITIOJIHSTh 3a/laHHbIe (DYHKITUH, COOTBETCTBYIOT TPEOOBAHUSM HOPMATHBHO-TEXHUYECKOW H
(M) KOHCTPYKTOPCKOM (TIPOEKTHOM) JOKYMEHTAIIHH;

[ HepaboTocnocoOHOE COCTOSIHUE - COCTOSIHUE HJIEMEHTA TEMJIOBOM CETH, IPU KOTOPOM
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3HaYeHHe XOTs Obl OJHOr0 MapaMeTpa, XapaKTepPU3yIOIIEro CoCOOHOCTh BBHIOIHATh 3aJaHHbBIE
(GyHKIMM, HE  COOTBETCTBYET  TPEeOOBAHMSM  HOPMATHBHO-TEXHMYECKOW u  (WiIH)
KOHCTPYKTOPCKOM (IIPOEKTHOM) TOKyMEHTAUH. J[J1s CTIOXKHBIX 0OBEKTOB BOSMOXKHO JICIIEHUE UX
HEpabOTOCHOCOOHBIX cOCTOSHUN. [Ipu ATOM M3 MHOXKECTBa HEpaOOTOCHOCOOHBIX COCTOSHUMN
BBIICTISIIOT YAaCTUYHO HEpPabOTOCIMOCOOHBIE COCTOSIHUS, MPU KOTOPBIX TEIUIOBasl CETh CIIOCOOHA
YaCTHUYHO BBIMOJIHATE TpeOyemble QyHKINH;

[ IlpenenbHOE COCTOSIHUE — COCTOSIHME 3JIEMEHTA TEIUIOBOM CETH WJIM TEIJIOBOM CETH B
[eJIOM, IpU KOTOPOM €ro JajbHeiInas SKCIUTyaTalus HeJOoNmycTMMa WM HelernecooOpasHa,
1100 BOCCTAHOBJIEHHE €r0 pab0TOCIIOCOOHOTO COCTOSIHUS HEBO3MOXKHO MJIH Hellenecoo0pas3Ho;

[J Kpurepuil npeneiapHOrO COCTOSHUSA - IPU3HAK WIA COBOKYIIHOCTH IIPU3HAKOB
IIPEJIEIbHOIO COCTOSIHUS AJIEMEHTA TEIUIOBOM CETH, YCTaHOBJIEHHbIE HOPMATUBHO-TEXHUYECKON
U (WIM) KOHCTPYKTOPCKON (MpOEKTHOM) JOKyMeHTamnuei. B 3aBUCHMMOCTH OT yCIOBHA
AKCILTyaTaluu AJI OJHOTO U TOTO K€ JIEMEHTAa TEIUIOBOM CETH MOTYT OBITh YCTAHOBJICHBI JBAa U
0oJsee KpUTEPHUEB NMPEAEIBHOTO COCTOSHUS;

O Hedext — mo I'OCT 15467,

O TloBpexxneHne — COOBITHE, 3aKJIIOYAIOIIEECS] B HAPYIIEHWU MCIPABHOTO COCTOSHUS
00BeKTa IpU COXpaHEHUU PAbOTOCIIOCOOHOTO COCTOSHUS;

0 Otka3z — coObITHE, 3aKIIOYaronieecs B HAPYIICHWH PabOTOCIOCOOHOTO COCTOSHUS
AJIEMEHTA TEIUIOBOM CETH WM TEIUIOBOM CETH B LIEJIOM;

[J Kpurepuii oTkaza — NOPU3HAK WM COBOKYINHOCTb NPU3HAKOB HAPYLICHUS
paboTOCIIOCOOHOIO COCTOSIHUS TEIJIOBOM CETH, YCTAHOBJIEHHbIE B HOPMAaTHUBHO-TEXHUYECKOH M
(M) KOHCTPYKTOPCKOM (IIPOEKTHOI) TOKYMEHTAIUH.

Jlnst  menedt  MEpCIEeKTUBHOM CXEMBI  TEIMJIOCHAOKEHUS TEPMHUH «OTKasz» Oyaer
MCIIOJIb30BaH B CIECAYIOIINX UHTEPIPETALUAX:

[] oOTka3 ydJacTKka TEIUIOBOW CeTH — COOBbITHE, NPUBOAAILIME K HApyLIEHHIO €ro
paboTocrnocoOHOTO COCTOSHMS (T.€. TMPEKPAIICHUI0 TPAHCIOpPTa TEIUIOHOCHUTENS IO STOMY
Y4YacTKYy B CBSI3U C HApYIIEHHEM F'€pMETHYHOCTH 3TOT0 Y4acTKa);

[0 otka3 TeruocHaOkeHUs mOTpeOuTeNnss — COOBITHE, MPHUBOIAINICE K MaISCHHUIO
TEMIEPATyphl B OTAIUTMBAEMBIX TOMEIIEHUSIX KUIIBIX U O0IIEeCTBEHHBIX 31aHuil Hibke +12 °C, B
npoMbIIIeHHbIX 30aausx Huke +8 °C (CHull 41-02-2003 TerutoBsie cetn).

IIpn pa3zpaboTke cxembl TEIIOCHAOXKEHUSI MJs ONMCAHUSA HAJEKHOCTH TEPMHUHBI
«TOBPEKIECHUE» U HHIMACHT» OyAyT YHNOTPEONATHCS TOJBKO B OTHOIICHHH COOBITHH, K

KOTOPBIM MOXKCET OBITh MNpUMCHCHA TMpouncaypa OTIOXCHHOTO PEMOHTA, IIOTOMY UYTO B
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cootBercTBUU ¢ [[OCT 27.002-89 3TH cOOBITHSI HE TPUBOIAT K HAPYIIEHUIO pabOTOCIIOCOOHOCTH
y4acTKa TEIUIOBOM CETH W, CJICIOBATEIIbHO, HE TPEOYIOT BBHIMOJTHEHHS HE3aMEITUTEIbHBIX
PEMOHTHBIX PabOT C IENbI0 BOCCTAHOBICHUS €ro pabdortocnocoOHocTH. K Takum coObITHAM
OTHOCSTCSl 3apETUCTPUPOBAHHBIE «CBHIIM» HA MPSAMOM WM OOpPaTHOM TEIUIONPOBOAAX
TEIUIOBBIX ceTeil. TeM He MeHee, PEMOHTHbIE pPa0OThl MO JIMKBUAAIMH CBHIICH TPeOyOT
IMpCpbIBaHUA TGHHOCHa6)KeHI/I$I (GCHI/I HET BapHUaHTOB IIOAKJIIFOYCHU A PE3CPBHBIX
TeHHOHpOBO[[OB), 1 B OTOM CMBbBICJIC OHHU aHAJIOTUYHbI KOTJIOXKECHHBIM)» OTKa3aM.

Msl Takke He OyneM YHoTpeOsTh TEPMUH «aBapus», TaKk KaK ITO XapaKTePHCTUKA
«TSDKECTH» OTKa3a M BO3MOXKHBIX MOCJCICTBHE €ro ycTpaHeHHs. Bce ymomsiHyThle B 3TOM

a03alle TepMUHBI YCTAHABIIMBAIOT JIMIIb TPaJaluio (IIKaIy) OTKa30B.
2.2 MeToauka pacyera Ha/Ie:KHOCTH TEINJIOCHAOKEeH U

2.2.1 PacueT HaJeKHOCTH TENJIOCHAOKEHHS He Pe3ePBUPYEMbIX YYACTKOB TENJI0BOi

CeTH

B coorBercTBun co CHull 41-02-2003 pacyer HaneKHOCTH TEIJIOCHAOXKEHUS JTOJKCH
MPOU3BOJUTHCS I KaXIIOTO MOTPEeOUTENsl, MPU STOM MHHHUMAIBHO JIOMYCTUMBIE TMOKA3aTeNln
BEPOATHOCTH 0€30TKa3HOI paboThI clieAyeT MPUHUMATH (MMYHKT «6.28») mms:

[] ucrtounuka termnotel Putr = 0,97,

[J rernoBbix cetedt Prc =0.9;

O morpebutens Termnorsl Prt = 0,99;

O CHUT B uenom Pcur = 0,9*0,97*0,99 = 0,86.

Pacyer BepoATHOCTH 0€30TKa3HOI PabOTHI TEIUIOBOM CETH MO OTHOIICHHIO K KaXIOMY
MOTPEOUTEITIO OCYIIECTBIISECTCS 1O CISAYIONIEMY aITOPUTMY:

1. Ompenensercss MyTh Mepeaavydl TEMJIOHOCUTENSE OT MCTOYHUKA JIO MOTpeOuTeNs, 10
OTHOIICHUIO K KOTOPOMY BBITIOJIHSETCS pacdeT BEPOSTHOCTU O€30TKa3HON paboThl TEMIOBOU
CeTH.

2. Ha mepBoM 5Tame pacyeTa yCTAaHABJIMBACTCS TEPEYCHb YYACTKOB TETUIOMPOBOJIOB,
COCTABJISIOLIUX 3TOT MYTh.

3. Jns xaxaoro yyacTka TEIJIOBOM CETH YCTaHaBIMBAIOTCSA: TOJl €ro BBOJA B
SKCIUTyaTaI|Io, JUAMETP U MPOTAKEHHOCTD.

4. Ha ocHoBe 00pabOTKM JaHHBIX [0 OTKa3aM M BOCCTAaHOBJIEHUSIM (BpPEMEHHU,
3aTpaye€HHOM Ha PEMOHT Y4YacTKa) BCEX yYaCTKOB TEIUIOBBIX CETEH 3a HECKOJIBKO JIET UX pabOThI

YCTaHABJIIMBAKOTCA CICAYIOIHNEC 3aBUCUMOCTHU:
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[ - cpelnHeB3BEIIEHHAsh 4YacTOTa (MHTEHCUBHOCTH) YCTONYMBBIX OTKAa30B YYacTKOB B
KOHKPETHOW CHCTEME TeIJIOCHAOXKEHHUS P MPOIOJDKUTEIILHOCTH IKCIUTYaTallid yY4acTKOB OT 3
no 17 net (1/xm/ron); 0 [

[ cpenHeB3BEMIEHHAs YaCTOTa (MHTEHCUBHOCTD) OTKA30B JJIsl Y4aCTKOB TETUIOBOH CETH C
MPOJOKUTEILHOCTBIO SKCILTyaTanuu ot 1 1o 3 neT;

[} cpenHEeB3BEUICHHAS YaCTOTa (MHTEHCUBHOCTD) OTKA30B JIJIsl Y4aCTKOB TETNIOBOH CETH ¢
MPOJIOJKUTEILHOCTBIO KCILTyaTanuu ot 17 u 6olee JieT;

[ cpegHEeB3BEIIEHHAs MPOMOJIKUTEIBHOCTh PEMOHTA (BOCCTAHOBJIEHHUS) YYaCTKOB
TEIJIOBOM CETH;

[] cpenHeB3BEIIEHHAs MPOAQJUKUTEIbHOCTh PEMOHTA (BOCCTAaHOBJIEHUS) Y4YacTKOB
TEIIOBOM CETH B 3aBUCHMOCTH OT JIMAMETPa YIacTKa,

Yacrota (MHTEHCUBHOCTh) OTKA30B KaXJIOTO YYacTKa TEIUIOBOM CETH H3MepseTcs C
MOMOIIBIO TIOKa3aTelNsd, KOTOPBI UMEeT pa3MepHOCTh. IHTEHCMBHOCTh OTKA30B BCEil TEIJIOBOU
cetn (0e3 pe3epBUPOBAaHWS) IO OTHONMICHUIO K TIOTPEOUTENIO TMPEACTaBISACTCS  Kak
MocJieIOBaTeIbHOE (B CMBICIIC HAJICKHOCTH) COCIUHEHUE JIJIEMEHTOB, MPH KOTOPOM OTKa3
OJIHOTO M3 BCEIl COBOKYITHOCTH 3JIEMEHTOB MPUBOAUT K OTKA3y BCE CUCTEMBI B LIEJIOM.

MHTEeHCMBHOCTh OTKa30B BCEro IMOCIEAOBATEIBHOTO COEIWHEHUS paBHA CyMMeE
WHTCHCUBHOCTEH OTKA30B HA KAXKJIOM y4acTKe, TJIe - MPOTSHKEHHOCTh KaXKIOTO y4JacTka, [km]. U,
TakuM 00pa3oM, 4YeM BHIIIC 3HAYCHHEC WHTCHCHBHOCTH OTKa30B CHCTEMBI TEM MCHBIIES
BEpOATHOCTh 0Oe30Tka3HOW paboThl. I[lapameTp BpeMeHHM B 3THUX BBIPRKEHHSX BCET/Ia paBeH
OJIHOMY OTONMUTENbHOMY TIEPUOAY, T.e. 3HAYCHHE BEPOSTHOCTH O€30TKa3HOH pabOoThI
BBIUMCIISICTCST KaK HEKOTOpas BEPOSTHOCTh B KOHIIE KaXJIOro pabodero mwkma (mepen
CJICTYIOIIIMM PEMOHTHBIM ITEPHOJIOM).

MHTEHCMBHOCTD OTKA30B Ka)/JI0r0 KOHKPETHOTO y4acTKa MOKET ObITh pa3HOil, HO caMoe
[JIaBHOE, OHAa 3aBUCUT OT BPEMEHHU OSKCIUTyaTallud y4yacTKa (Ba)KHO: HE B TMPOIECCE OJIHOTO
OTOMUTENILHOTO TIEPHO/Ia, @ BpEMEHHU OT Havajia €ro BBOJIA B AKCILIyaTaIuio). B Hamel npakTuke
JUTSL  ONMCAHUS TapaMeTPUYECKONW 3aBUCHMOCTH HWHTCHCHBHOCTH OTKA30B MBI IPUMEHSIEM
3aBUCHUMOCTh OT CpOKa OJKCIUTyaTallil, CIEAYIOIIEro BHIA, ONU3KYH TIO0 XapakTepy K
pacnpenenenuto BeiiOymna.

[To nmaHHBIM pETHMOHAIBHBIX CIPABOYHUKOB TI0 KJIMMATy O CpPETHECYTOYHBIX
TEMIIEpaTypax HApPYy)KHOTO BO3AyXa 3a IMOCIEJHUE JIECATh JIET CTPOST 3aBUCHUMOCTH
MOBTOPSIEMOCTH TEMIIEpaTyp HApYKHOTO Bo3ayxa (rpaduk MpOaOMKHTETFHOCTH TEIJIOBOMN

Harpys3ku OTOHHCHI/IH). HpI/I OTCYTCTBUH OTHUX HAHHBIX 3aBUCHUMOCTH IMOBTOPACMOCTU
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TEMIIEpaTyp HapYXXHOTO BO31yXa JJII MECTOIOJIOKEHHUS TEIUIOBBIX CeTed NPHHUMAIOT IO
nanHeiM CHull 2.01.01.82 wnn CrnpaBounuka «Hamanka v sKcIutyaTalusi BOASHBIX TEIUIOBBIX
ceTe».

C wucnonp30BaHWEM JaHHBIX O TEIUIOAKKYMYJIUPYIOMIEH CMOCOOHOCTH aO0OHEHTCKUX
YCTAaHOBOK OIPEACIISAIOT BpeMs, 32 KOTOPOE TeMIlepaTypa BHYTPHU OTAILUIMBAEMOTO MOMEIICHUS
CHU3HUTCS JI0 TEMIIEpaTypbl, YCTAHOBJIEHHON B KPUTEPUSIX OTKaza TersiocHaOxenus. OtTka3
TEIUIOCHAOXKEHUsT TOTpeOUTEeNsT — COOBITHE, MPUBOMAAIIEE K TMAJCHUIO TEeMIepaTypsl B
OTAIUIMBAEMBIX MTOMEIICHUAX KIIIBIX U OOIIECTBEHHBIX 3/1aHUK HIKE +12 °C, B MPOMBIIIJIEHHBIX
snanusix Hwke +8 °C (CHull 41-02-2003 TenoBsie ceTn).

Ha ocHoBe paHHbIX O wuyacToTe (IIOTOKE) OTKAa30B YYacTKOB TEIUIOBOW CETH,
MOBTOPSIEMOCTH TEMIIEpaTyp HAPY)KHOTO BO3JyXa M JAHHBIX O BPEMEHU BOCCTAHOBIICHUS
(pemonta) snementa (yuyactka, HC, kommeHcaTtopa W T.[.) TEIUIOBBIX CETEH OMPENENSIOT
BEPOATHOCTh OTKa3za TEIUIOCHaOKeHUsi mnoTpedutens. B ciydae OTCYTCTBUSI JTOCTOBEPHBIX
JAHHBIX O BPEMEHU BOCCTAHOBIICHHUSI TEIJIOCHAOKEHUS TOTPEOUTENCH  HCIONB3YIOT
AMIIUPUYECKYIO 3aBUCUMOCTH JUJII BPEMEHHU, HEOOXOAMMOM JUIsl JIMKBUJALUUA TOBPEKICHUS,

npeaioxeHHyro E. . CokonoBbIM.

2.2.2. Pacuer HaJA€KHOCTH TeNJOCHAOKEHHS [Jisl pPe3epPBHPOBAHHBIX YYaCTKOB

TEIJIOBOH CeTH

B cucremax TemiocHaOXXeHHsS OJHMM W3 CaMbIX pPaclpOCTPaHEHHBIX CIIOCOOOB
MOBBILICHUST HAJIEKHOCTU SIBJSETCS PE3EPBUPOBAHME YUYACTKOB, CYMMBI YYacTKOB, LEJIBIX
MaruCTpajJbHBIX BBIBOJOB HJIM HACOCHBLIX arperatoB, CCKOUMOHHUPYIOIIUX 3aJABHKCK M T.H. A
HauboJiee YacTO TPHUMEHSEMBIM  CIOCOOOM  pacyeTa CHUCTeM  TeIJIOCHAOKEHUs ¢
pEe3epPBUPOBAHUEM — TIPUBEJICHUE PEANTbHOW CHCTEMbI TEIJIOCHAOXKEHUS K HKBHUBAJICHTHON
MOJIEeJIH MapalljieNIbHbIX WIH MOCIeI0BaTeNbHO-TapaUIeTbHBIX COSAMHEHUI YYaCTKOB TETJIOBOU
CEeTH. DTOT METOA, KOHCYHO, ABJISACTCA HE CAMHCTBCHHBIM, HO 3HAYUTCIBHO OoJtee IIPOCTBIM YECM,
Harmpumep, «Me€ToJ MUHHUMAJIBHBIX HYTGI\/’I - MUHUMAJIBHBIX CEUEHUI.

Opnako, B M0OOM cilydae, Mpekae YeM peliaTh 3a7ady dKBHUBAJCHTHUPOBAHUS CXEMBbI
HEOOXOUMO BBIMOJTHUTH CTPYKTYPHBIA aHAIN3 TEIJIOBOW CETH, KOTOPBIM 3aKIIF0OUaeTCs B TOM,
4TOOBI OMNpEACIUTh BECh HAOOp MyTEeW Mepeavyd TEIIOHOCUTENsT OT WCTOYHHKA TETUIOBOM
MOIIHOCTH K TmoTpeburento (y3nmy «cOpoca» (MHOTJA «CTOKa») TEIUIOBOM HArpy3Ku).
BoisiBneHHBIE TYyTH W HX COBMECTHOE pPACCMOTPEHHE TMO3BOJISIIOT CBECTH CXEMYy K

napajjyiCJIbHOMY HJIN MTOCJICAO0BATCIIbHO MMAapaJJICIIbHOMY COCIUMHCHUTIO YUACTKOB TEIJIOBOM CETH.
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Bce stu mpuemMbl M METOABI XOPOLIO HW3BECTHBI U IIMPOKO MPUMEHSIOTCS MpH
CTPYKTYPHOM aHaJIM3€ CIOXKHBIX CXEM JJICKTPUYECKHX CeTe M HEOAHOKPATHO anmpoOUpOBaHbBI
Opy aHalU3e HAIEKHOCTH CXEM TeIJIOCHAOXKEeHHA. AJITOPUTM pEUIeHHs 3aJadd pacdera
HAJEKHOCTH PE3EPBUPOBAHHBIX TEIJIOBBIX CETEH CBOAUTCS K CIEAYIOUIUM IMPOCTHIM IIaram u
BBIUMCIICHUSIM.

[ar 1. Beimensercs noTpeOHWTENb, OTHOCUTEIHFHO KOTOPOTrO BBIMOJIHIETCS pacdeT
HAJIKHOCTH BEPOSITHOCTH O€30TKa3HOM pabOThI TEINIOCHA0KEHUS

[ITar 2 . BbIMOAHSETCS CTPYKTYPHBIA aHAIU3 TEIJIOBOM CETH, MO3BOJISIONIUN BbIJICIUTD
BCE IYTH, IO KOTOPHIM MOKHO OCYIIECTBUTH ME€peaady TEIJIOHOCHTENS OT HMCTOYHUKA MO0
BBIJICJIEHHOTO MOTpeOuTeNnsi. B HEKOTOPHIX CHENHMaTM3HUPOBAHHBIX MPOTPAMMHBIX KOMILJIEKCAX
3Ta MPOLEAYypa OCYLIECTBISETCS aBTOMATUYECKH, YTO 3HAUUTEIBHO COKpPAILAET BpeMsl Ha
CTPYKTYPHBIH aHaIH3 TEIJIOBOM CETH.

ar 3. CocraBnsieTcs O>KBUBaJCHTHAas CXeMma IWyTed IJs pacuera HaJeKHOCTU
teriocHaOkeHuss. OnHa  OyAer CcoCTOSATh U3 MapajljIesIbHO-TIOCIEN0BATENIbHBIX WM
[0CJIeI0BATENbHO-IAPAJUIEIbHBIX YYACTKOB TEIIIOBOM CETU ( B CMBICIIE HAJIEKHOCTH).

[dar 4. Jng Bcex MOCIENOBaTeNbHBIX YyYacTKOB IyTH, TakKe Kak [Uisl He
PE3EPBUPOBAHHBIX YYACTKOB, PACCUUTHIBACTCSI HMX BEPOATHOCTh O€30TKa3HOW paldoThl, B
COOTBETCTBUU C METOJIOM.

[IIar 5. Ilocne cBeneHMs BCex MOKa3aTeaed HaJIEeKHOCTH HEPE3EPBUPOBAHHBIX yYaCTKOB
MyTH K DKBUBAJICHTHBIM 3HAUEHUSM PACCUUTHIBAIOTCS MOKA3aTENN HAJIEKHOCTU MapaljiebHbIX
COEIMHEHUH yYaCTKOB IyTH, COCTOSIIIUX M3 SKBUBAJIEHTHBIX MOCJIEIOBATEIbHBIX.

[ITar 6. Ilpomenypa pacuera NOBTOpSIETCA JUIsl TOCIENOBATENbHBIX (B CMBICIE

Ha/Ie)KHOCTH) DKBUBAJICHTHBIX ITYyTEH.
2.2.3 OueHkKa HeJ0OTIYCKA TelJia NOTpe0uTe M

BbINONMTHUB  OLIEHKY BEpPOSITHOCTH O€30TKa3HOW paboThl KaXKIOr0 MarucTpaibHOIro
TEIUIONPOBO/IA, JIETKO OMPEIENIUTh CPeAHHM (KaKk BEPOSTHOCTHYIO MEPY) HEIOOTITYCK Teruia AJis

KaXJI0T0 NMOTPeOUTENIs, MPUCOEAUHEHHOTO K 3TOMY MarucTpajJbHOMY TEIUIOIPOBOIY.
2.3 Pe3yJbTaThl pacueToB

Kax Obuto mokazaHO BbIIIE, PEKOHCTPYKLIHS TEIUIOBBIX CETEH B CBSI3U C HCUYEpIIaHUEM
¢u3mueckoro pecypca JEHCTBYIOIIMX MarkuCTPajJbHBIX TEIUIONPOBOJOB HEOOXOAMMA s

oOecrieueHrsT  TEIIOCHAOKEHHUS HOTpC6PITCJ'ICfI C HaACXKHOCTBIO, XapaKTepmy}omeﬁc;I
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HOPMATHBHBIMH TIOKA3aTeNIIMH, MPUHATHIMA Tpu WX npoektupoBanuu. K 2011/2012 romy
JKCIUTyaTal[MOHHAsl HAJEKHOCTh TEIUIOBBIX ceTed KpacHOCEnbCKOro ropoicKoro IoceleHus B
1esnoM o0ecreunBaiach 3a CUYET HANPSHKEHHOW paboThl TEIUIOCHAOKAIOUIMX OpraHM3alui 1o
TEKyILIEH JIMKBUJAUMU BO3HUKAIOIIMX MOBPEKICHUN B TEIUIOBBIX CETAX M HEAOIYILIECHUIO HX
Pa3BUTHS B CEPbE3HBIC ABAPUU C TSHKEIIBIMU IIOCIIEICTBUSIMH.

[IpoBeneHHBI  pacueT HAAEKHOCTH IO HEKOTOPbIM  MYTSAM  MarucTpalibHbIX
TEIJIONPOBOIOB TToKa3all pe3ynbTaT BBP, He npesbimaromnuii 0,3, a Ha HEKOTOPBIX U MEHee (Tpu
HOpMaTUBHOM 3HaueHuUM paBHOM 0,9). Takue pe3ynbTaThl 3KCIUTyaTallMOHHOW HaAEKHOCTU
OOBSACHSIOTCA TPEXKJE BCEro MPAKTUYECKH IMOJHBIM HCUeplnaHueM (QHU3NYecKoro pecypca
TEIUIOBBIX ceTel. CpeqHEB3BEIIEHHBIM CPOK UX JKCILTyaTalluu MPUOINKAETCA K KPUTUUECKOMY,
cepiie 30 ner. Ecam He mpeanpuUHSTH JEHCTBEHHBIX MEp JOJTOCPOYHOrO Xapakrepa IIo
BOCCTAHOBJICHHIO JKCILTYyaTal[MOHHOTO pecypca, TO B OJivKailiue MsTh JIET MOTOK OTKAa30B Ha
TEIJIOBBIX CETSAX 30HbI ACHCTBUS YIBOUTCSA, U CIPABISITHCS C UX CBOEBPEMEHHBIM YCTpaHEHUEM
TEIIOCHA0KAIOIUM OpTraHu3alusIM Oy1eT IPaKTUUECKH HEBO3MOXKHO.

B Hacrosmieil kHMre npuBeJeHa CTpaTeruss PeKOHCTPYKIMM TEIUIONPOBOJOB B 30HE
NENCTBUS KOTENbHBIX, OCHOBaHHAsI Ha MOCTENEHHOW 3aMeHe Hambosee M3HOIIEHHBIX Y4aCTKOB
TEIUIONPOBOOB, YCTAHOBIEHHBIX MO pacueTaMm (akTuueckux 3HaueHuit BBP u mocrenenHoMy
NPUBEJCHUIO HAJC)KHOCTH TEIUIOCHAOKEHHsI TOTpeOuTeNneld K HOPMAaTHBHBIM 3HAYEHUSM II0
KOKJIOM M3 CYIIECTBYIOIIMX TEIUIOBBIX ceTel. [Io pe3ynbraram 3TOM CTpaTeruy BBIIOJHEHA
OlLIEHKa HEOOXOJMMbIX (PMHAHCOBBIX MOTPEOHOCTEH B PEKOHCTPYKIMIO TEIJIONPOBOAOB U MX
OOHOBJICHHE.

B pesynbTare BBINONHEHHS ATHX IPOEKTOB OyAET CYLIECTBEHHO COKpAalleH IOTOK
OTKa30B B TEIUIOBBIX CETSAX, B MECTE€ C KOTOPHIMU JOJIKHBI OBITH MOCTEIIEHHO COKpAIIEHbI U

3aTpaThl HA aBapHﬁHO'BOCCTaHOBI/ITeJ'ILHHe pa6OTBI.
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3. PACYET BEPOSITHOCTH BE3OTKA3HOM PABOTHI TEILJIOBBIX CETEM
B 30HE JTEHCTBUSA JHEPI'OUCTOYHUKOB KPACHOCEJBCKOI'O
T'OPOJCKOI'O IIOCEJEHUS HA OTOIMUTEJBHBINA MEPAO 2014/2015 TOJIA

3.1 BepositHocTH 0e30TKa3HOM padoThl He pe3epBHPYEMbIX MAaruCTPAJbHBIX

TEeIUIONPOBO/IOB TEMJIOBOM CeTH
3.1.1 O0mue moJI0KeHu s

BepositHocTH 6e30TKa3HON pabOThl HAa HE PE3EPBUPYEMBIX YYACTKOB TEIUIOBOW CETH B
MOJIEJIM TIEPBOIO YPOBHS PACCUUTHIBAIOTCSI OTHOCHUTENBHO TEIUIOBBIX KaMmep, B KOTOPBIX K
MarucTpajJbHbIM TEIJIONPOBOJAM IPUCOETUHEHbl OTBETBJIECHHUS, OOECHEeuMBaIOIIME Ieperady

TEIJIOBOM 3HEPIUM OT TEIIONPOBOJA B PaliOH, IUTAHUPOBOYHBIA KBApTaJl, KalaCTPOBBIA KBapTaJl.

3.1.2 Tem10onpoBo KOTEJIbHBIX

Ha puc. 3.1 npencraBieHa WLTIOCTPAIHS PACUETOB BEPOSTHOCTH OC30TKA3HON pabOTHI
TEIUIONPOBOZAa OTHOCHUTEJILHO TEIUIOBBIX Kamep, BXOJSIIMX B COCTaB MarkuCTPalbHOTO
TEIUIONPOBOA, KOTOphIe (hOpMUPYIOT NaHHbIe 0 BBP Ha BX0o/ie B OTBETBICHHE OT 3TOM KaMephl.

Pesynbratel pacdera TOKa3bIBaIOT, YTO BEPOSTHOCTh OTKa3a TEIUIOCHAOKEHUS
noTpeduTeNneii, MPUCOSAUHECHHBIX K TEIJIOBBIM KaMmepaM, BBIIIC HOPMATHBHON BEIWYHHEI,
tpeOyemoit B CHull 41-02-2003 (BeposTHOCTh 0€30TKa3HOW pabOThl TEIUIOBBIX ceTeil
OTHOCUTENIbHO KaXJOTO TMOTpeOuTeNs He JOOoDKHA ObITh Hike). (OCHOBHOE CHIDKEHUE
BEPOSATHOCTH O€30TKa3HOW pabOTHl 70 3HAYCHUS HIDKE HOPMATHBHOTO IPOWCXOJUT H3-32
3HAYUTEBHOTO CPOKA IKCIUTyaTallK TPYOOIIPOBO/IA.

Otcrona crieayer cTpaTerus peKOHCTPYKIUUA MaruCTpaabHOTO TETIONPOBOIA COCTOSAIIASL
U3 JIBYX COCTaBJISIOIIHNX:

[ peKOHCTPYKIUS YHACTKOB TEIIOBOU CETH ¢ HAMMEHBIIICH HAASKHOCTBIO,

O mubo, pe3epBUPOBAHKUE YUACTKOB TEILUIOBOM CETH ¢ HAMMEHBIIEH HAIEKHOCTHIO.

Homepa yuacTuos
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4 BbIBO/JIbI ! ITPEIVIOKEHUS 110 TEIIJIOBBIM CETAM

C yyeroM TMpeACTaBIEHHBIX BBIIIE pE3yJIbTAaTOB pacyeToB Obula chopMUPOBaHA
nporpaMMa IO PEKOHCTPYKIMH TPYOOIPOBOJOB TEIJIOBBIX CETEH C II€TbI0 MOBBIIICHUS
nokaszareseil BepOsTHOCTH O€30TKa3HOH paldoThl MOTpeOHTENel 10 HOPMATUBHOW BEIUYMHBI,
tpedyemoii B CHull 41-02-2003.

Kimmmarnueckue nanssle:

Pacuernas TemnepaTypa Hapy>KHOTO BO3/4yXa JJi IPOEKTUPOBAHUS OTOIUIEHUS — MUHYC
19 °C.

Cpennsist Temneparypa 3a OTONUTENbHbIN niepuo — mitoc 2 °C.

[IponomKUTENBHOCTD OTOMUTENBHOTO NIeproa - 149 cyToxk.

TernoBble Harpy3ku Ha OTOIUIGHHME, BEHTWIAIHMIO M TOpsdee BOJOCHAOKEHHE
OOLIECTBEHHBIX 3JaHUM U KUJION 3acTpoiiku 1.T1.T. KpacHocenbckuii onpeesieHbl Ha OCHOBaHUU
HOPM IMPOEKTUPOBAHUSA, KIMMATUYECKUX YCIIOBUM, a TAKXKE M0 YKPYITHEHHBIM IOKA3aTeNIsIM B
3aBHCUMOCTH OT BEJIMYMHBI OOIIEH TUIOIIAaU 3laHui U coopyxkenuid, cornmacHo CHull 41-02-
2003 «Temnoseie cetu», CHull 23-01-99 «Ctpoutensnas kmumaronorus», CHull 11-35-76
«KoTtenbHbIe yCTaHOBKWY.

[IpoexTom Te€HEPAIbHOTO IJ1aHa peaycMaTpuBaeTcs LEHTPaIN30BaHHOE
TEIIOCHA0KEHUE JKUJION 3aCTPOMKHU CpeHeN 3TaXXHOCTH, aIMUHUCTPATUBHOM M OOIIECTBEHHON
3acTpoiku m.r.1. KpacHocensckuii. Temneparypusiii rpaduk korensHoi 95/70 °C.

CymmapHbIil pacxojy Temjga OT IEHTPAJIM30BAHHBIX HCTOYHUKOB TEIUIOCHAOXKEHUS
COCTaBHUT:

- Ha oToruieHre u BeHTIsnuio 13,123 I'kan/4a (18608,05 I'kan/ron);

- Ha ropsiuee BogocHabxkenue 4,015 I'kan/4a (26772,95 I'kan/ron).

Uroro: 17,138 I'kan/u (45363,0 ['kan/rox).

Pacxon Temna ¢ y4eToM yTeueK M TEIJIOBBIX MOTEpPh B ceTsAx cocraBuT 18,381 ['kan/u
(48651,82 I'kan/ron).

[IpoexTom mpenycMaTpUBAETCsl MOATAMHAs 3aMEHA CYIIECTBYIOLIMX TEIUIOBBIX CETe B
3aBHCHUMOCTH OT MX aMOPTH3allMOHHOIO U3HOCA U CPOKA IKCILTyaTaliu.

[IpoexTupyempie MarucTpajbHbIE TETUIOBBIE CETH B JABYXTPYOHOM HCITOJTHEHHH OOIICH
IpOTsKEHHOCTHIO 7310 M, nnamerpoM 89-325, MposI0KeHbI OA3EMHO BJOJb JOPOI COBMECTHO C
BOJO-TIPOBOJIOM. [IpoKianKy TEMIOBBIX CETe BBINOJHUTH B MeHomoiuyperanoBoit (ITITY)
3o,  KoMreHcanuio TemmepaTypHBIX paCIIMPEHUA TEIJIOBBIX CETEH BBIMIOJHUTH C

HIOMOIIBIO YIJIOB TOBOpOTa U [1-00pa3HbIX KOMIIEHCATOPOB.
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Cucrema TemiocHa0 eHHsI 3aKPhITasl.

s obecrieueHUsT IEHTPATN30BAaHHOTO TOPSYETO BOJOCHAOKEHHUS B KaXKIOM 3JaHUH
MPEyCMOTPETh BOAOBOISHBIC TETNIOOOMEHHUKH.

Jlyisa pa3BUTHSL CHCTEMBI TerlocHaOxeHus m.T.T. KpacHocenbckuii Ha MepByIO oyepeib
CTPOUTENIbCTBA T€HEPAIbHBIM IJIAHOM MPEAYCMaTPUBAETCS:

— CTPOUTENBCTBO OJIOYHOM Ta30BOH KOTEIBHOW, MOIIHOCThIO 6,5 T'kan/u, s
TETIOCHA0KEH U 3aI1aJHON YaCTH HAaCEJICHHOTO MyHKTa;

— TPOKJIaJKa TEIUIOBBIX ceTell nuamerpoM 89-273 MM, mpoTsikeHHOCThIO 4820 M (B
JIBYX-TPYOHOM HCUUCIIEHHH), poxoasmue no yi. [lourosas, yn. Jlecnas, yu. Ilpuosepnas, yi.
Pyueiinas, yn. FOxuas u yn. 'arapuna.

— Jliig pa3BUTHUS cUCTEMBI TeIulocHa0keHus 1.r.1. KpacHocenbCKuil Ha pacueTHBIA CPOK
reHepaIbHBIM IUIAHOM MPEAyCMaTPUBACTCS:

— pekoHCTpyKuus koteiabHOM Ne 8, momHocThio 0,8 I'kan/u, cBA3aHHAas C 3aMEHOM
OCHOBHOT'O M BCIIOMOTaTEIbHOI0 000py/10BaHUs;

— CTPOUTEIBCTBO OJOYHOW Ta30BOM KOTENbHOHW, MomHOcThIO 11,6 I'kan/4, s
TEIIOCHA0KEHHUs CeBEPO-3alaJHON YacTU HACEIIEHHOTO MMYHKTa;

— TPOKJIaJKa TEIUIOBBIX ceTeil aumameTpoM 159-325 mm, mporsokeHHOCThIO 1740 M (B
JIBYXTPYOHOM MCUHUCIIEHHUH ), IPOXOISIINE TapayuieabHo yir. CTpouTenei;

— MpOKJIaJKa TEIIoBbIX ceTed auamerpoM 89-108 MM, mporskeHHocThio 750 M (B

JBYXTpYOHOM HCUHUCIIEHUH), Tpoxosaiue 1o yiu. HIkonsHas u yi. Kooneparushas.
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