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1. JJIeKTpOHHasA MoOJeJsib CXeMbl TEIJIOCHAOGKEeHHUA TopoAa-KypopTa

KucjoBoacka

1.1. Oo61Me MoJI0KEeHUs

ONeKTpoHHas MOJEJb CHUCTEMBI TEIUIOCHAOXKeHus ropopa-kypopra KucnoBozcka

BhINOJIHEHA B reonHpopmannonnoi cucreme (I'MIC) Zulu 7.0.

Hpe,I[OCTaBJ'IeHHaH Cp€an UCXOOHBIX NaHHBIX JJICKTPOHHAsA MOJCIIb Obu1a aAKTyaJIu3upoOBaHa
C HpOCTaHOBKOﬁ IreoA€3NYCCKUX OTMECTOK, HAHCCCHUEM 4YaCTH HCTOYHHKOB TEIUIOBOU OHEPIYHu U

UX TETJIOBBIX ceTel. bplia BbImonHeHa BepupUKAIHS U OTIaIKa JIEKTPOHHON MOJIEIH.

ONEeKTpOHHAs MOJENb COJCPKUT MOJAEINM OOBEKTOB CHCTEMbI TEIUIOCHAOXKEHUS,
CIO3UIIMPOBaHHBIE ¢ Tomorpaduueckoi mpuBszkoid. Ha aneKTpoHHON MoJenu OTMEYEeHBI BCe
OOBEKThI CHUCTEMBI TEIIOCHAOXKEHMsI, KaK TO: JNEHCTBYIOIIME MCTOYHUKH TEIUIOBOM SHEPruw,
WUCTOYHUKHU, HAXOJSAIINECS B PE3epBe, TCIUIOBBIC CETH W COOPYKEHHUS HA HHX, MOTPEOUTEIN

Ter10BoM 3Hepruu. CTpYKTYpHOH eIMHULIEN JIEKTPOHHON MOJIENHN SBIISETCS CIOM.

Tonorpaduyeckass OCHOBa COACPKHUT TI'EOAC3MUYCCKYIO XapPAKTEPUCTHKY TOPOJCKOrO

OKpyTa, 00BEKTHI TUAPOTPAPUU, CTPOCHHUS U COOPYKECHHUS, aBTOMOOWIIBHBIC H KEJIC3HBIC JIOPOTH.

Ha QJICKTPOHHYKO MOJCJIIb HAHCCCHBI I'PaHULIBI PACUCTHBIX 3JICMCHTOB TCPPUTOPHUAIIBHOI'O

ACJICHHUA — I'PadOCTPOUTCIIbHBIX 30H.

I[aHHBIe 0 CBOMCTBaX 0OOBEKTOB CHCTEMBI TCHJ'IOCHa6)KCHI/IH, HUX B3aMMHOM PACIOJIOKCHUU
C Yy4€TOM DPCAJIBLHOI'O Macirada u reo1e3nUeCcKomn XAPaAKTCPUCTHUKU NAKOT BO3BMOKXHOCTH Ha Oaze
BJICKTPOHHOI\/JI MOACIIN CTPOUTH I/IH(l)OpMaIII/IOHHYIO n MaAaTEMaTHYCCKHUEC MOJJACIN CHCTCMbI

TETJIOCHA0XKEHHSI TOPOJICKOTO OKPYTa.

CTpyKTYypHON €IUHUIEH AJIEKTPOHHOM MOJENTU SBISETCS CIOW. DJIEKTPOHHAs MOJEINb

ropoja-Kypopta KucioBoicka BKIFOYaeT CIIEYIONIHE CIIOH:

1) Tunpporpadus mioriaaHas; 12) Kislovodsk termo;

2) PaiioHHOE 30HUPOBaHHE; 13)I'BC;

3) PacTtuTenbHOCTH TUIONIA HAS; 14) T'pagocTpoUTENbHBIC 30HbI;
4) BomomnpoBob; 15) Terutocets 2018;

5) Joporu JIHHEHHbIE; 16) Temnocets 2023;

6) Jloporu IuiomaHeie; 17) Temnocets 2028;

7) JKenesnsle 1OpOrH; 18) Penbed;

8) MocTsI IIIOIIAIHbIC, 19) ETO;

9) CoopyKeHus IUIONIAHbIC; 20) 30HbI JCHUCTBUS HCTOYHHUKOB.
10) 3nanus;

11) Moamwucw;
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1.2. MeToau4YecKHe OCHOBBI TEeIJIOTHAPAB/JINYECCKHUX pacdeToB

1.2.1. [ToBepOYHBbIN TENJIOTHAPABJINYECKUI pacyeT CUCTEMBI TENJIOCHAGKEeHUA

[ToBepouHbIii pacyeT MNPOM3BOAUTCSA MJiA oOmpenesieHus (aKTUUECKUX  PacxoJoB
TEIUIOHOCHUTENS, TUIPABINYECKUX PEXKUMOB YYACTKOB TEIJIOBOW CETH U  ONpENeICHUS

TEMIIEPATYPHBIX PEXKUMOB ITOTPEOUTEINECH.

MOI[CJ'II/IPOBaHI/IC MOXET MPOU3BOJAUTLCA JII PaCdECTHOI'O PpeXKHUMa pa6OTBI CHCTEMBI

TCHJ’IOCHa6}KCHI/IH, YaCTUYHBIX PCKUMOB, a TaAKKC aBaprIHBIX PECIKNUMOB pa60TBI.

HcxoaupiMu TaHHBIMU JJIS pacyeTa SIBISIIOTCS T€OMETPUUECKHE XAPAKTEPUCTUKHU CETEeH,
CBOICTBA y4YacTKOB CeTei, CXeMbl TMOJKIIOYEHHUS W pAaCUETHbIE TEIJIOBbIE HArpy3Ku
norpeduTeneii, XapakTepUCTUKH HCTOYHHMKA TEIUIOBOM PHEPrHUHM — TeMIepaTypHbIA rpaduk u

pacnoJiaraeMblid Harop.

B pesynbraTe pacdera omnpenesstoTCs pacxojbl TEIUIOHOCHTENsl W IMOTEpU Hamopa B
TpyOOIPOBOJaX, HATIOPHI B y3J1aX CETH, pacrojaraeMble Harmophl y MOTpeOHUTeNei, Temieparypa
TEIUIOHOCHTEIS] B y3i1ax ceTu. llpm paboTe HECKONbKMX WMCTOYHMKOB HA OJHY CETh
onpenensorcs (AKTUUYECKUe pacxoabl TEIUIOHOCUTENS, ONpeAessieMble THAPaBINYeCKUM
PEKUMOM palbOThI CETH U COOTBETCTBYIOIIEE paclpeielieHne IPOU3BOAUMON TEIIOBON SHEPIHU

MCKAY UCTOUHHUKAMMU.

HpOBe,[[eHI/Ie IMOBEPOYHOI'0 pacydeTa IMO3BOJISACT BbIABUTH HAITMYNEC TCXHUYCCKUX HpO6J’ICM B
CHCTEME TCIUIOCHAOXKCHUS W AaTb KOJIMYCCTBCHHYIHO MW KAaYCCTBCHHYIO XapaKTCPUCTUKY

BBISIBIICHHBIX TIPOOJIEM.

1.2.2. Hanaao4HbIH TEIJIOTHAPABJIANYECKUH pacyeT CUCTEMbI TENJIOCHAOKeHUs

[lenpr0 HaNagOYHOrO pacyera ABJSIETCS  WTEPALMOHHBIA  pacyeT  IapameTpoB,
OTIpEeAEIAIONNX OJaronpUATHBINA TUAPABINYECKUN PEKUM pabOThl CUCTEMbI TEIIOCHAOKEHUS.
[TpoBenenue Hanmago4yHOro pacuera oOecreuynmBaeT MOAOOp pexuMa paboThl CHCTEMBI
TEIUIOCHA0KEHUs, TapaHTHPYIOLIEro KauyeCTBEHHOE CHaOKeHHe MoTpeOuTeneil TerioBon

SHEpPTrHUeH.

Obecneuenne cOaTaHCHUPOBAHHOCTH THAPABINYECKOTO PEKUMa IMPOU3BOAUTCS IyTEM
pEryJIMPOBaHMS PacxoAa TEIUIOHOCUTENIS M paclojaraéMoro Harmopa Ha TEIUIOBBIX BBOJAX
norpebureneil.  PerynupoBaHue — TUAPaBIMYECKOIO  peXHMa  MHPOU3BOAUTCS  MYTEM
MOJICJINPOBAHUSl YCTAaHOBKM YCTPOMCTB OIpAaHMYEHMs] HAlopa W OrPAHMYEHMs pacxoja:

APOCCCIIbHBIX maio u comnen DJICBATOPOB.

B pe3ynbpraTe pacdyera nmporpaMMHBIMH aJTOPUTMAMU OCYLIECTBIIIETCS OA00p TUAMETPOB
COIEJI BJIEBATOPOB, IIPOU3BOAUTCS pPACUYE€T CMECUTENIBHBIX M JAPOCCEIMPYIOLIUX YCTPOMUCTB,

ONpeaACIIICTCA KOJIMYECTBO U MCCTO YCTAHOBKU JPOCCCIBbHBIX maio.
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[Ipu mpoBeneHun pacueTa B cllydae HEXBaTKM Hamopa Ha HCTOYHHUKE MOXKHO JHOO
MIPOBECTU PAaCyeT CYIIECTBYIOLIEH CUCTEMbl TEIUIOCHAOKEHUS U BBIIBUTH €€ HEeIOCTATKH, JTNOO
ABTOMAaTUYECKU CKOPPEKTHPOBATH HANOp Ha HCTOYHUKE JJs TMOJIYYEHHUS ONTUMAIBLHOIO

TETUIOTUAPABINYECKOTO pexKUMa pabOThI TETJIOBOM CETH.

B pesynpraTe pacuera omnpeaensioTCs pacxolbl TEIJIOHOCHTENS M IOTepu Hamopa B
TpyOOIpOBOJaxX, HAIIOPHI B y3JaX CETH, pacrojaraeMble Harmophl y MOTpeOHuTeNeid, Temneparypa
TEIUIOHOCUTENS] B y31ax ceTu. llpm paboTe HECKONbKMX HMCTOYHMKOB HA OJIHY CETh
onpenensoTcs (PaKTUUYECKHE pacxXoAbl TEIUIOHOCUTENs, ONpelesieMble T'HIPaBIMYECKUM
PEKUMOM pabOTHI CETHU U COOTBETCTBYIOIIEE paclpeaesieHue MPOU3BOIUMON TEIJIOBOM SHEPTUU

MCKAY UCTOUHHUKAMMU.

1.2.3. KOHCTPYKTOPCKHMH TeIJIOTHAPABJINYECKUI pacyeT CUCTEMbI TEIJIOCHAGKEeHUA

KoHcTpyKTOpCKMI pacuer NMpOU3BOAUTCA VISl ONPENEICHUsS AUAMETPOB TEIUIOBBIX CETEU
OpY M3MEHEHMM pacxoja TEIUIOHOCUTENIs B CUCTEME TeIUIOCHaOKeHus. PexomeHayemble
JMaMeTpPbl TEIUIOBBIX CETEH OINpeNeNsioTcs U3 yclIoBUH oOecrneyeHHs 3aJJaHHOIo pacxoja
TEIUIOHOCUTENS. U COOJIIOJCHUS YCJIOBUS ONTHUMAJIbHOM CKOPOCTHM TEUEHUS TEIIOHOCUTES,

KOTOpast COCTaBisAeT mopsiaka 1,5 m/c.

B pesynbrare pacdera ONpPENEIAIOTCS PEKOMEHIYEMBbIE IUAMETPbl TEIUIOBBIX CETEH,
pacxoibl U CKOPOCTH JABHMXKEHHUS TEIJIOHOCHUTENS, OTEPU HAropa B TpyOONpOBOIaxX, HAIOPHI B

y3J1ax CETH, pacojlaraéMble HaIloOpbl y MOTpeOuTenei.

1.2.4. IIbe3oMeTpUYeCKHil rpaduk

HBG3OMeTpI/I‘{eCKHI>'I Fpa(I)I/IK CIIYKUT Ui BU3YyAJIHU3allUW TUAPABINYCECKOI'O COCTOSHUSA
ydacTKka TEIUIOBOM CETHM OT MCTOYHHKA OO KOHEYHOI'O HOTpe6I/ITeJ'I$I o pe3yjbTaTaMm
MMOBEPOYHOr'o, HAJIAJOYHOTO HIUW KOHCTPYKTOPCKOIrO pacucTa. HpI/I 9TOM OCHOBHBIMH

3aBUCHUMOCTAMU SABJISAKOTCA:

— Hamop B MOJIAIOIIEM TPYOOIIPOBOJIE;
— Hamop B oOpaTHOM TpyOOIpOBO/IE;
— JaBJICHUE BCKUIIAHUS;

— CTaTUYECKUU Harop.

B Ta6J'II/II_IC noa Fpa(I)I/IKOM BBIBOIATCA IJIA KAXKAOT'0 y3Jia paCUCTHOI'O IyTHU HAMUMCHOBAHUC,
TeoAC3NYCCKass OTMETKaA, BBICOTA HOTpe6I/ITeJ'I$I, Haropel B IMoJaromieM U O6paTHOM

TpyOOIpoBOJaxX, MOTEPH HAMOpPA IO Y4YacTKaM TEIJIOBOM CETH, CKOPOCTH JABIM)KEHHS BOJABI Ha

ydacTKax TEIUIOBOM CETH U T.[. HpHMep MNbE30METPHUICCKOI'O rpaq)mca MMPEACTABJICH Ha PUCYHKC
1.2.1.
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Pucynox 1.2.1. Ilpumep nvezomempuyecko2o epagura

1.3. 3JJsieKTpoHHas MOJeJib, ONHUCHLIBAKOILASA CyLIeCTBYKWINee IO0JIOXKeHUe B
cpepe NMpouU3BOACTBA, NMepejayd U NOTpPeOJeHUs] TEMJI0BOW ISHEPruu AJjis

1eJie¥ TenJiocCHa6KeHus

DJeKTpOHHAs! MOJIEINb, OIMCHIBAIOIIAs CYILIECTBYIOIEE MOJI0KEHHE B chepe MpOon3BOICTBA,
nepeaayd U MoTpedsIeHus TEIIOBOM HEPrHU sl 1eNeil TeIUIOCHA0KeHUs PUBECHA B CIIOE
«KislovodskThermo». B pesynbTare mnpoBeieHUs] MOBEPOYHBIX pPACUCTOB ObLIM BBISBICHBI
TEXHUYECKHE MPOOJIeMbl B paboTe CUCTEMbI TeriocHaOkeHus. [Ipon3BeeHHBIC HallaJ0YHbBIC
pacyeTsl MO3BONIMIIM pa3paboTaTh PEKOMEHJAIMH 0 PEIISHHIO0 JaHHBIX mpobnem. [IpunsaTeie
TEXHHYECKHE W TEXHOJOTMYECKHE PpEIICHHS MOATBEP)KACHBl IPOBEACHUEM MOBTOPHOTO

IMMOBEPOYHOT' O pacycTa.

BrisiBieHHbIE TeXHUYECKHE MPoOIeMbl 00ecredeHHs] KaueCTBEHHOTO TEeMJIOCHA0KEHHUS
(HeOoCTaTOK pacrojaraeMoro Harmopa, BBICOKHME 3HA4YeHHs YIENbHBIX MOTEPb) U CIOCOOBI HUX
pemenusi onucanbl B Yactu 3 «TemnoBbie ceTH, COOPYKEHHS HA HUX U TEIUIOBBIE MYHKTHI»
I'maBel 1 «CyiecTByromiee MOJOXKEHHE B cepe MPOM3BOACTBa, MNepeadyd M MOTpedseHus
TEIUIOBOM DJHEpPruM Uil 1eneil TermnocHaOxkeHus». OmnucaHue CyMECTBYIOIIUX MTpodiieM
COTIPOBOXIACTCS MThE30METPUIECKUMH rpaduKaMu ¢ TAOIUIIAMU ITaApaMETPOB TETUIOHOCUTEIS TI0

X0y ABUIKCHHA.

1.4. 3JJIeKTpPOHHbIe MOJeJiM, ONUChIBAWIHEe NMEPCNEeKTUBHOE MOJIOKEHHE B
cpepe Mpou3BOACTBA, NMepejayd U NOTPeOGJIEeHUS TEMJI0BOM 3HEPruM AJs

1eJied TenJioCHA0XKeHUA

DJNEeKTPOHHBIE MOJAETH MEPCHEKTHUBHOIO  COCTOSIHUA ~ CHCTEM  TETIOCHAOKEHHS
OIMUCBIBAOT CUCTEMY TEIUIOCHA0KEHHS C JII/IHaMPIKOfI €C pa3BUTUA, 000CHOBAaHHON U OIMHUCAHHON
B ['naBe 2 «llepcnexTuBHOE noTpedIeHNE TEIIIOBOM YHEPIHH HA L€ TEIJIOCHA0KEeHUs», | naBe

6 «lIpemnoxeHuss 1Mo CTPOUTEIBCTBY, PEKOHCTPYKIMM M TEXHUYECKOMY IIEPEBOOPYKEHUIO
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HMCTOYHUKOB TEIUIOBOU sHeprum», ['nase 7 «lIpennokeHus mo CTpOUTEIbCTBY U PEKOHCTPYKIIMHU
TEIUIOBBIX CeTel U COOpyKeHHH Ha HHUX» HacToAmuX (OOOCHOBBIBAIOIIMX MAaTEpPUANIOB.
DNEKTPOHHBIE MOJEIU CHCTEMBI TEIJIOCHA0KeHUs 1Mo cocTostHusiM Ha 2018 ., 2023 ., 2028 r.
IpUBENEHBI B cooTBeTCTBYIOMMX ciosix «Temnocers 2018», . «Temnocers 2023», «Tennocers
2028».

[onoxenusim I'maBbl 2 «llepcnekTrBHOE NOTpeOJIEHUE TEMJIOBOM JHEPrUM Ha IIEJH
TETUIOCHA0KEHUS» COOTBETCTBYIOT M3MEHEHHSI, Kacaloluecs NMepCreKTUBHBIX MOTpeduTenel Ha
JJIEKTPOHHBIX MOJEINAX CXeMbl TeIulocHaOkeHus. IlepcnexkTHBHBIE NOTPEOUTENN TEIIIOBOM
SHEPruy M300pa)KeHbl Ha MOJIENIAX MEPCIEKTUBHOIO COCTOSHHUS CHUCTEMBl TEMJIOCHAOXKEHHUS B
COOTBETCTBUH C MEPEYHEM NEPCHEKTUBHBIX TOTpeOUTENEH, MpuBeAeHHBIM B Tabnuie 6.1 ImaBbl
2 «llepcriekTuBHOE MOTpPeOICHNE TEIUIOBOM SHEPTUH Ha IeNn TeruiocHa0xkeHus». [lorpedurenu
CMOJICIMPOBaHbl 110 PACYETHOM HArpy3Ke WM pacuyeTHOMY pAacxony TEIUIOHOCUTENS B

COOTBCTCTBUH C IPUMCHACMBIM UCTOYHUKOM TEMIICPATYPHBIM Fpaq)I/IKOM.

[onoxenusim I'nmaBel 6 «lIpemioxeHuss 1O CTPOUTENBCTBY, PEKOHCTPYKIUH U
TEXHUYECKOMY IIE€PEBOOPYKEHUIO UCTOYHUKOB TEIJIOBOM SHEPIUM» COOTBETCTBYIOT U3MEHEHMS,
KACAIOLIMECs] PEOPraHU3alMK CTapbIX U CTPOUTEIBCTBA HOBBIX MCTOYHMKOB TEILNIOBOM HHEPIUU

Ha 3JI€KTpOHHOI>'I MOZICIIN MEPCIHCKTUBHOI'O COCTOAHNA CHUCTCMBI TEIUIOCHAOKEHUS.

ITonoxenusim I'naBbl 7 «HpennomeHI/m IO CTPOUTCIILCTBY U PCKOHCTPYKIHUHN TCIUIOBBIX

CeTel U COOPYKEHUI Ha HUX» COOTBETCTBYIOT U3MEHEHUS:

1 - Y4aCTKOB TCIIJIOBBIX CeTeﬁ, 06eCHe‘{I/IBaI-OH_[I/IX nepepacupeaciIiCHUC TEIIOBOKH

Harpys3kKu M3 30H C ,ZLC(I)I/II_II/ITOM TEIIOBOM MOIITHOCTH B 30HBI C HM30BITKOM TEILTOBOM MOIIIHOCTH,

2 — Y4aCTKOB TCIUIOBBIX ceTen mnis obecreueHust MEPCHCKTUBHLIX TIPUPOCTOB TEIIOBOM
HArpy3km 1MmnoA KUWJIHUIIHYH, KOMIUICKCHYIO WJIHW IMIPOU3BOACTBCHHYIO 33.CTpOI>iI(y BO BHOBb

OCBanBAaCMBbIX paﬁOHax TIOCCJICHU A,

3 - Y4aCTKOB TCIIJIOBBIX CeTeI>'I, 06eCHe‘lI/IBaI-OH_II/IX YCIoBUA, IIPU HAJIHWYHUU KOTOPBIX
CYHICCTBYCT BO3MOXHOCTL ITOCTAaBOK TEIIOBOH SHEPIUn HOTpe6I/ITeJ'I$[M OT PAa3JIMYHBIX

WCTOYHHUKOB TETIJIOBOM OHECPIHHU MPU COXPAHCHUHU HAJICI)KHOCTHU T€HJ'IOCH.’:16)KGHI/I5[;

4 — y4acTKOB TEIUIOBBIX CeTed MAJs MOBBIIIEHUA 3(PPEKTUBHOCTH (DPYHKIMOHUPOBAHUS
CUCTEMBI TEIJIOCHAOKEHMs, B TOM YHCIIE 3a CUeT IepeBOJia KOTEJIbHBIX B MHKOBBIA PEXUM

pa6OTBI WIIN JUKBUJAIINU KOTCJIBbHBIX,

5 — y4YacTKOB TEIUIOBBIX ceTell ans oOecredeHuss HOPMATUBHOW HAJCKHOCTH
TEIUIOCHAOKCHMS
6 — Yy4YacTKOB TEIUIOBBIX CeTe C YyBEIWYEHHEM Juamerpa TPYyOONpOBOJIOB IS

obecreueHust MNEPCHCKTUBHBIX ITPUPOCTOB TEIIOBOH Harpys3Kku;

7 — Y4aCTKOB TCIIJIOBBIX CGTCIZ, nmomIc)Kamux 3aMCHC B CBA3M C HCUHCPIIAHHUEM

IKCILITYaTalMOHHOTO pecypca.
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