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N3 ombita 0o0cneaoBaHUsl CUCTEM TEIUIOCHAOXKEHUS TOPOJAOB M pPalilOHOB HaIIeH
CTpaHbl B MOCJEIHUE TObI HAOII0IaeTCsl TEHIEHIUS POCTa MOTPEOICHUS IIEKTPOIHEPTUU
Ha IPOM3BOJACTBO U MEpPENady TEIUIOBOW HEPIUHM M TEIUIOHOCUTENSA. OTa TEHICHIMS
BBIPA)KEHA B NOKA3aTEIAX POCTA YIEIBHBIX PACXO0B JIEKTPOIHEPTUU MU DJIEKTPUUYECKOU
MOIIHOCTU. HakormieHHbld MaTepuan SHEpPreTUYecKux oOcCIeAOBaHUM  MO3BOJISIET
KOHCTaTUPOBaTh (PaKThl U TpeOyeT MIyOOKOT0 aHaIM3a 3TOM CUTYalMH, MPUYEM B KaXkKIOM

KOHKPCTHOM CJIy4aC HHAUWBUAYAJIBHO.

00 3/1eKTPOX0351iiCTBE CUCTEM TEINJIOCHAOKEHU S
I{I/IHaMI/IKa pocCTta YACIBbHBIX PACXOAdO0B JJICKTPOSHEPIUHW B IIOCICAHHUEC TIOAbl B

CUCTeMaxX TerutocHabkeHust coctaBuiia ot 5 10 8 % B rox. Tak Ha MHOXXECTBE OOBEKTOB
Pa3HBIX PETMOHOB 3aMEUYeHO, 4To 3a Tpu roaa, 2005-2007, sToT npupoct coctaBui oT 17
10 27 %. KoHeuHo, pocT yelbHOr0 oKa3aTessi HeO0e3rpaHuueH, OJIHAKO, caM (PakT pocrta
NOTPEOJICHHS AJIEKTPOIHEPTUH B CHUCTEMax TEIJIOCHAOKEHHUS YK€ HACTOPaKHUBAET. JTa
TEHJICHIIUSI COMPOBOXKAACTCS M POCTOM MOTPEOJCHUS DIIEKTPUYECKOM MOIIHOCTH,

BBIPAKEHHON CHMKEHUEM KOA(P(DULIMEHTa MOUTHOCTH Y IOTPEOUTEIS U B SHEPTOCUCTEME.
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Ha ¢one pocta 11eH Ha TOIUIMBO U MOBBIIIEHUS TApU(POB HA IJIEKTPOIHEPTHUIO B 2,5-
3,0 pasa, 3ammanupoBaHHbBIX IIpaBuTensctBom P® B Ommkaiimme 4 T101a, MOXKHO
MIPEANIOJIOKNTh, YTO JOJIS 3aTpaT HA OIUIaTy NEPBHYHBIX PECYPCOB B CTPYKTYpE LIEH Ha
TeIo OyJeT yBEIMYMBAThCA B HapacTawolled mporpeccuu. ITo OyneT CKa3blBaThCs HE
TOJIbKO B Tapudax Ha TEIIo, 4eil pocT MOXET AOCTUTHYTH 3,5-4,0 pa3, HO U Ha €ro
MOKYNaTEeIbHYI0 CIIOCOOHOCTh, @ COOTBETCTBEHHO M Ha JOXOJHYIO 4YacTb CTPYKTYp
LEHTPAIU30BAaHHOTO TEIJIOCHAOXKEHUS (MOTPEOUTENh BBIHYKJEH OTKa3bIBaThCsl OT YCIYT
cuctembl LITC nosHOCTBIO WM YACTUYHO), YTO BJICYET HEOJIArONPUATHBIE TIOCIEICTBU.

[IprunH CIIOKUBLIEHCS CUTyallMH JOBOJBHO MHOTO, HO HEKOTOPBIE 3JIEMEHTHI
UMEIOT 001Ke yepThl. B ux uuncne:
- U3MEHEHUE WJIK HEeCOOJI0/IEHHEe HOPMAJIbHBIX PEXUMOB 3KCIUTyaTallud CaMUX O0OBEKTOB
TeIUIoOCHaOXeHUs1  (Halmpumep, OTCYTCTBHE IUIAHOB  TMOJTOTOBKM  OOBEKTOB  Ha
HEOTOINUTEIbHBIM TEPUOJl M HKOHOMHYECKHM OOOCHOBAHHBIX CXEM IMEpPEKII0UYeHUs
TEIJIOBBIX CETENl U HCTOYHUKOB),
- U3HOC DJIEKTPOIIPUEMHHUKOB U JIEKTPUUYECKUX CETeH, HEKaueCTBEHHOE 00CITyKUBaHNUE,
- OIIMOOYHBINA BHIOOP ANEKTPONPUEMHUKOB U HEBEPHAsI HACTPOIIKa aBTOMATHUKH,
- omMOKK y4€Tra MOTpeOSIeHUs DSIEKTPOIHEPTUU U e€ pachpenesieHus, mpuiéM Kak B
HYHEPrOCUCTEME, TAK U Y MOTPEOUTENIS DIEKTPOIHEPT UM,
- OTCYTCTBHE HOPMAJIBHOTO YUY€Ta 3JIEKTPUYECKON MOIIHOCTH M yTpaTa KOHTPOJIS 3asBKU
Ha JJIEKTPUYECKYI0 MOIIHOCTb,
- U3MEHEHUE CTPYKTYphl NOTPEOJICHUS TEIJIOBOW 3HEPIUH, TEIIOBBIX U TUAPABINYECKHUX
Harpy30K CeTeu;
- HapylIeHHUs B YINPABICHUU OHIIEKTPOXO3AUCTBOM OOBEKTOB (OTCYTCTBHE CE30HHBIX
DNEKTPUYECKUX CXEM MEPEKIIOUCHHS, OTKIIOYEHUE KOMIIEHCATOPHBIX YCTaHOBOK,
nucobananc cOOpOK, UBMEHEHHS U MPOCUYETH B KOHPUTYPAIIH CXEM AJIEKTPOCHAOKEHUS),
- U3MEHEHUE KIIMMATUYECKUX YCIOBUMU.

B crpykTypax TemiocHa0xeHHs yanie ObITyeT MHEHHE O MEPBOCTEIIEHHOCTH 3a1ay
TEIUIOCHA0XKEHUS! TOTpeOUTENeH, YTO MECTaMH MPUBEJIO K UTHOPUPOBAHUIO HAPACTAIOIINX
npo0ieM B DJJEKTPOXO3AMCTBE  OOBEKTOB  TEIUIOCHAOXKEHHSI M K  POCIYCKY

KBUIU(QUIIMPOBAHHOIO  3JIEKTPOTEXHUYECKOIO0  MEepCcoHana. ITOMY  CIIOCOOCTBYET



HECOBEPIIEHCTBO HOPMATUBHO-IIPABOBOM 0a3bl 1[EJIOT0 KOMILIEKCA MPoOJieM U 3aCTOMHOE
IpeiCTaBlICHUs 00 3JEKTPONOTPEOICHUH 00BEKTOB TEIIOCHAOKEHUSI.

Haunbonee pacnpoctpaH€HHble Mepbl MOBBIICHUS 3()PEKTUBHOCTH HCIOJIb30BAHUS
AIEKTPOIHEPTHH, IMOIYUYUBIINE MIUPOKOE PACIPOCTPAHEHUE B MOCIEIHHUE TOJbI, 3TO €€
SKOHOMHSI Ha 3aMEHE OCBEUICHHUs, YCTAHOBKE YCTPOWCTB YaCTOTHO-PEryJIUPYEMOIO
MPUBOJIa U aBTOMATHU3AI[MU TEXHOJOTHMYECKUX mpolieccoB. CienyeT OTMETUTh, UYTO A0S
OCBENICHHS B Oayance MOTpeOJICHUs dJIEKTPOIHEPTUN o4eHb Mana (1o 5%), ycTpoicTBa
YPIT ne Bcerma cebs ompaBabIBAlOT, a aBTOMAaTH3alUs TpeOyeT KBaau(UIIMPOBAHHOTO
obcnyxuBanus. [lorTomy, daille NPUXOAUTCS CTATKUBATHCS C CUTyallMel, KOT1a epcoHal
CIEAUT TOJBKO 3a CBOEBPEMEHHBIM OTKIOUeHHWEM ocBemeHus, YPII Beixoaut wu3
pabodero pexuma U TEPCOHAT OCYIIECTBISET MEPEKIIOUEHUsS] Ha MpsIMOE MUTAHUE
sanektpoasuratenei, B ACYTII ne ucnosnb3yercst Bce Bo3MoxHoctu, ACKYD He BBeneHO
B OKCIUIyaTallMI0O WJIA HOCUT (QOpMajibHBIM BUI, 00 yIpaBiICHUU HArpy3KaMu H
MEPEKIIFOYCHUSIMUA TPYII MPEACTABICHUE OTCYTCTBYET.

Kak ©HM mapagokcanmbHO, HO B CHUCTEMax TeIUIOCHAOKEHUS TMOTCHIHA
HEpaIMOHAJIBLHOIO HCIOJIb30BAHUS AJEKTPUUECKON MOIIHOCTH MOXHO OIICHUTH B TPETh
o0néMa Bcero e€ morpebnenus, T.e. 6onee 30 %, M3 KOTOPBIX Ha DIIEKTPOABUTATEIN
npuxoautes 22 % (cM. TEXHHUKO-DKOHOMUYECKUH aHaIN3 HUXKE), Ha ocBelieHue — 10 3 %
Y BBIIIIE, B YIIPaBJICHUH dJIeKTpocHaO)keHneM — 7-10 %.

O06bEM noTpeOIeHHs AIEKTPOIHEPTUH KOMMYHaJIbHBIMU CUCTEMaMU
TerocHa0xkeHus: (kpoMe cereil 3anuTtaHHbiXx OT TOL[ AO-DHepro) mo oueHkam pa3HbIX
MHCTUTYTOB B CcTpaHe coctasiser ot 61,5 mo 70,0 mupa. kBta B rog Ha 01.07.2007r. n
npoaoipkaeT pactu. K 2010 romy on cocraButr 84,0 mupa. kBrtu. Ecim npussTh
yKa3aHHbIA  MOTEHLMaJl, COOTBETCTBYIOIIMHA  Tpeth oO0béMa  moTpedsieHus B
AJIIEKTPOIHEPTUH, TO OH olleHuBaeTcs B 23,3 mupa. kBtu., B 2008r. npeBbicut 25,2 Mip/.
kBtu, a B 2010r. nocturner 28,0 mipa. kBtu. [y cpaBHEeHUs, CTpaHbl C HACEJIICHUEM JI0
10 MJIH. YeTOBEK MMEIOT CyMMapHOE TOJ0BOE MOTPEOJICHHE AJICKTPOIHEPTHH B OallaHCce
BBII menee 25,0 mupa. kBtu. Konewno, Poccusi — crpaHa ceBepHasi, C XOJIOJHBIM

KJIMMaTOM, TEM HE MCHCC, Hald TaKHMH I_[I/I(l)paMI/I CTOUT 3aJAyMarhbCH... HOHSITHO, qTo



JlaJIeK0 HE BECh MOTEHIIMA MOXKET OBITh pEalin30BaH HA MPAKTUKE, HO COKPATUThH €ro
BJIBOE€ BIOJIHE PEAJIbHO BHIITOJIHUMAS 3a7a4a.

B Toxe Bpems, ciegyer 3aMeTUTh, YTO CHHXKEHUE YAEJIBHOIO MNOTPEOJICHUs
3JIEKTPOIHEPTUU W MOIIHOCTH M HOPMAalUM3allus 3JIEKTPOCHAOKEHUS CONMPOBOXKIAIOTCS
CHIWKEHHEM TEIUIOBBIX INOTEPb, BBIPAKEHHBIX JKOHOMHUEW TOIUIMBA B KOTEJIBHBIX M Ha
UCTOYHHKAX TeHepanuu d3JekTposHepruu. [lonesHwiii 3pdekT MoXKeT AaTh KOMIUIEKC
OpraHU3aIMOHHBIX MEPONPHITHI 10 COBEPIIICHCTBOBAHUIO YUY€Ta MOTPEOJICHHS TOILINBA,
ANEKTPOIHEPTHUM M OTHYCKY Teruia. JIns KOHTPOJsA JaHHBIX YYE€Ta SHEPropecypcoB,
Harpy30K U MOIIHOCTEH B KOMILJIEKCE CXEMHBIX PELICHU, HECOMHEHHO, CIIOCOOCTBYIOT
cuctembl ACKYD, HO 1 He cTouT ymmyckath U BO3MOxHOCTH ACY TII.

OAO «BHHUIIM»Heprompom» pa3pabaThbiBaeT JOBOJBHO IIMUPOKUH  CIEKTP
MEPONPUATUNA MO0 CHIKEHUIO MOTpeOsIeHUss 3IeKTpodHepruu. OTIeNbHbIE METObI,
TpeOyIoT COrJIACOBAHHOTO B3aUMOJECHCTBUS CTPYKTYp TeIJI0CHAOKEHH S,
AIIEKTPOCHAOKEHHSI U a]MUHUCTPAIIN TOPOIOB, palOHOB.

Tak, Momenp kKommeHcauuu peakTuBHOW MomHocTH (KPM) Ha HampsikeHHsX
nutanus 0,4 kB 0OBEKTOB TEmIOCHAOXKEHUSI HAa MPUMEPE «IHEPreTUUECKOM CETKUY,
MO3BOJIMIIA OIEHUTH MOTPEOJICHUE PEAKTUBHON COCTABIISIFOIIECH AJIEKTPUUECKONW MOITHOCTH
B mnpexaenax 23,3-33,7 %, 4YTO COOTBETCTBYET YpOBHAM HopMmanuzaiuu Cosp B
norpaHnyHsbIX npegenax ot 0,945 no 1,0, comoctaBumMo ¢ BBIBOAAMY APYTUX UHCTUTYTOB U
pe3yJibTaTaMH, IMPUBEAEHHBIMU HHMXKE TEXHUKO-DKOHOMHUYECKOTO aHanu3a. be3ycioBHO,
HauOOJbIIMK BKJaJ B CHIWKEHUE KO3(PPUIMEHTa 3JIEKTPUUYECKON MOIIHOCTH BHOCAT
HEIKOHOMMWYHBIE HACOCHI.

Peannzanust meTona «IHEPreTUYECKOW CETKWM» Ui KOMIICHCALIMM PEaKTUBHOMN
MOILIHOCTH B 3HEPrOCHUCTEME HEMOCPE/ICTBEHHO YBSI3aHA C Tapu(PHBIM IUIAHOM pailoHa
noTpeOuTeNsI W TMOAPAa3yMEBAeT HCIOJIb30BAHUE JJIEKTPUUYECKUX BBOJOB KOTEIBHBIX U
IITII B kauyecTBe MacmITaOHOMW CETKH, IMOKPBIBAIOIIEH BECh TOPOJ WM paloH, Kak
IIPABWJIO, HAXOMAIIMXCS B YNPABICHUM OAHOM WJIM OIPAaHUYEHHOI'O COCTaBa CTPYKTYpP
sHeprocHadkeHus. Ho 3amaum KoMIleHCAllMM pPEaKTUBHON MOIIHOCTH IeeCO00pa3Ho

paccMaTpuBaTh OJHOBPEMEHHO C 3a/1auaMU BHICBOOOKICHUS JIEKTPUUECKON MOIITHOCTH.



[IpeBanupyromuMu crnocodamMu BBICBOOOXKIECHHUS MOILHOCTH SIBJISIOTCS 3aMEHa
HacoCOB U DJIEKTpOJBUTaTesell Ha 5SHEeprod((QeKTUBHBIE, 3aMEHa OCBELICHUS Ha
sHeprocOeperaromee M ycraHoBka aBTomathueckux KPM, dro BbIMOJHAETCS B
3aBEPIIAIOIIAA MOMEHT, a CaMHU OJTH MEPONPUATHS JIOJDKHBI  COIPOBOXKIATHCS
JIOTIOJIHUTENbHBIM KOMIUIEKCOM MEp M Ipouefayp. Tak Kak COBPEMEHHbBIE OOBEKTHI
o0opyayioTcsi mpuOopaMu yueTa, YaCTOTHBIMH MpeoOpa3zoBaTeIMU MU YCTPOMCTBaAMH
IUIABHOTO IyCKa, TEXHOJOTMYECKUMU KOHTPOJJIEpAMHU, JAMUCIETYEPCKUMHU OJIOKaMu,
komnbroTepusnpoBanHbiMu ACYTII n ACKVYD, aBTOMarukoil ropeHusi, COBPEMEHHOU
OCBETUTEJIbHOM  ammapaTypoil, H Imp., DJJEKTpoHHas 0a3a KOTOpbIX Tpeodyer
AJIEKTPONMTAHUS BBICOKOTO KayecTBa, COaJaHCUPOBAaHHOW HArpy3ku (a3, BBIDOBHEHHOI'O
HaIpPsHKEHUS! ¥ YUCThIX TAPMOHUK, KOMIIEHCATOPbl PEAKTUBHON MOIIIHOCTHU LEJIECO00pa3HO
JIOOCHAILATh AJIEKTPUUECKUMH (PUIIbTPaMH.

B kauectBe npumMepa Ha pucyHke | npuBenéH rpapuk Cose, noka3aHus CHATHI Ha
TpaHchopMarope TeIioBOM crTaHiuu Ha cropoHe 10 kB. Pexum KommeHcaruu
PEaKTUBHOM MOIIHOCTH HE BKJIIOUEH, HO OBLIM BBIIOJHEHBI TEXHUYECKHE MEPOIIPUITHS U
NEPEeKITIOYEHUsT Il YCTPaHEHHUs] qucOallaHca B CETU CTAHIMM, J0 KOTOPBIX MOKa3aHUs

Cos@ HaxoAWIKUCh B KENTOM 30HE, B quana3zone 0,76+0,86.
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Pucynok 1 — I'pagpux Cosp mpancgopmamopa na cmopone 10 kB
Jlpyroii MOMEHT, JOCTOMHBIH CEpbE3HOTO BHHUMAHUA: TpPaHCHOPMATOPHBIC
MOJICTAaHIUU OOBEKTOB TemiocHabxkenuss Ha 6 u 10 kB, kak mnpaBuio, HMEIOT
3aBBIIICHHYI0 YCTAHOBJIEHHYI0 MOUIIHOCTb, O Y€M YacTO CBHMJETEIbCTBYIOT M UX
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kodhdunments! 3arpy3ku — 5-20 %, MOIIHOCTH KOTOPBIX CIOCOOHBI MPHHATH Ha ceOs
Harpy3ku M OBbITh UCIOJIb30BAHBI C OOJBIICH MONB30H ISl HYK]Jl TOPOJAOB U MOCEICHHM.
Ho Bot morpyska TpanchopMaTtopoB 3a c4€T cy0aOOHEHTOB 3allpelieHa, YTo JeiaeT 3TU
OOBEKTHl OpeMeHeM JKCIUTyaTal. Takas CUTyalusi CJIOXKWJIach B CHCTEMax
TEIJIOCHAOKEHUsI BCEH CTpaHbl U MOXET OBbITh «pa3Bs3aHa» pa3HbIMH CHOCO0aAMU OT
3aMEHbl TPaHC(HOPMATOPOB HA COBPEMEHHBIE C MEHBIIEH yCTAHOBJIEHHOM MOUIHOCTBIO U
CXEM Mepepacnpe/iesieHus] MOIIHOCTH, A0 MPUHATHS HOPMATHUBHO-IIPABOBBIX aKTOB,
MO3BOJISIOIIMX COAEpKaTh CyO0aOOHEHTOB M PErjJaMEHTUPYIOIMX (OpPMbl PacyETOB H
y4€Ta MoTpeOICHUs ANEKTPOIHEPTUH U MOIITHOCTH.

B3arnsuem Ha npoOnemy pocTa yAENbHBIX PAacXolOB OJEKTPOIHEPTHUU U
NOTPEOJICHHS AIEKTPUUECKON MOITHOCTUA CUCTEM LIEHTPATM30BAHHOIO TEIIOCHAOXKEHHUS C
Ipyroi cTopoHbl. OTcie)rBasi TEHACHIIMY TIOCJIEIHETr0 JECATUIIETHSI, MOKHO CKa3aTh, YTO
K 3TOMY pe3yibTaTy MpUBeENia Ype3MepHas IEHTpaTU3alis CUCTEM TEIUIOCHAOKEHUS U
YacThlil OTKa3 OT NPUHIMUIIOB pPa3BUTUS JICLIEHTPAIM30BAHHBIX CHUCTEM, a TOYHEE,
HEBEpHAs HUX TPAKTOBKA W OINpEJEJICHWE NPUHUMUIIOB pPa3BUTHUS, COYETAHUS U
B3auMoJielcTBUSL 00enx cucteM. OJHOBPEMEHHO 3TOT ATal COMPOBOXKIAJICS Iepeaaudeu
a0OHEHTOB TEIUIONOTPEOJICHUsT ¢ ceTed, 3amuTaHHbIx oT TOIL[ AO-Dnepro, cersm
CTPYKTYp LIEHTPAJIM30BaHHOI'O TEIUIOCHAOKEHUSI KOMMYHAJIBHONW YHEPTreTUKH, K KOTOPBIM
MPUCOEAUHSIINCH €lIE€ U UCTOYHUKU MPOMBIIUIEHHBIX npeanpusatuil. [lepepacnpenenenue
(bMHAHCOBBIX MOTOKOB M pehOPMBI AIEKTPOIHEPTETUKH TOBIICKIIN K MepepacipeieICHUI0
Harpy30K U MOIIHOCTEN, YTO B OOJIBIIMHCTBE CIY4YaeB CO3/1aJI0 CEPhE3HBIE MPOOIEMBI:

- peKUMBI  pabOThl ~ MCTOYHUKOB  MPOMBINUICHHOTO  TEIJIOCHAOXKEHUS  HE
COOTBETCTBYET pEXKMMaM TEIUIONOTPEOJCHUS KOMMYHAJIbHOW DJHEPreTUKHU, M Kak
CJIEICTBHE, DTO MPUBEIO K HAPYIICHUSM TeMIEepaTypHbIX rpaduKoB, MEpEeTONnaM Wiu
HeJ0ToNaM, 1ucOaJaHCy CeTel TUAPaBINYECKOMY U TEINIOBOMY;

- Teru1o0, BeipaboTanHoe Ha TOLl He HaXOaUT CBOETo MOTpeOUTeNsl, U KaK CIeACTBUE,
MOJICKUT cOpOCy, AucOalanCc B BBIPAOOTKH 3JIEKTpOdHEprun U Teruia Ha TOLl mpusén k
mepepacxojaM TOIUTMBA M YBEJIWYEHUIO YACIbHBIX PAacXoJOB Ha BBIPAOOTKY
ANEeKTpo3Heprun, Kk cHkeHuto KIIJ[ u kauecTBEHHBIX MOKa3aTeaell pecypcoB BbIPAOOTKH,

K pocTy Tapu(oOB KaK Ha dJIEKTPOIHEPTHUIO, TaK U HA Terio TILI;



- pocT 00BEMOB MOTPEOICHUS TEIIOBOM SHEPTUU B CHCTEMax IEHTPAIM30BAHHOTO
TEIUIOCHAOKEHUsI TOTPeOOBal CTPOUTENBCTBA HOBBIX KOTENBHBIX W YBEIMUYEHUS
MPOU3BOAUTENILHOCTH CYIIECTBYIOIIMX MOIIHOCTEW, U KakK CIEJACTBUE, ITO MPHUBEIO K
pocTy NoTpebIeHNs TOIIMBA U 3JIEKTPOIHEPTUHU Ha BHIPAOOTKY TeIla;

- OTKa3 OT JACLEHTPAIN3ALUNA CUCTEM TEIUIOCHAOKEHMS, JaXKe YACTUYHBIM, MPUBEN K

YKPYIIHCHHIO TCIIIIOBBIX ceTeit u POCTY MOTCPH TCIJIA K TCINIOHOCUTCIISL B HUX,

W3MEHEHHE CXEM TEIUIOBBIX CceTell (Kak MpaBUjIO0, CETH KOMMYHAJIbHBIX
npeAnpusTaid He cBsizaHbl ¢ ceTamu TOI[ AO-DHepro) u mnpucoeqMHEHHUE HOBBIX
TEIUIOBBIX MCTOYHUKOB IOBJICKJIO MEPEPACIPEICICHUE HAarpy30K M YKPYIIHCHHUE CETEW,
YTO MOTPEOOBAJIO MOBBIIIEHUE HACOCHOM MOIIHOCTH Ha IUPKYJAIMIO TETUIOHOCHUTENS, a

SHAYUT YBCIIMYCHUC HOTpe6JIeHI/I$I QJICKTPOSHCPIMU Ha IMMPOU3BOACTBO U IIEpcaady TCIlIa.

KonuyecTtBO MCTOYHUKOB, paboTalowmx Ha pa3HbIX Bugax
Tonnuea no Poccumnckon ®epepauumn

70000 66294 65539 63636 64501
—Ha
60000 razoobpasHom
TOonnmBee
i 30431
TOonnmBee
40000
&.; [ Ha tBepaom
5139
30000 - Tonnmee
20000 —a— Bcero
29088 26959 WCTOYHUKOB
10000 -
0
2003 2004 2005 2006
lNoabi

Pucynok 2 — Jlunamuka usmenenusi cocmasa KomeabHblX 8 Cmpaue
[IpuBenénnass auarpaMma HW3MEHEHHS COCTaBa KOTEIBHBIX B CTPaHE HATJISIHO
OTpakaeT ONHMCAHHYIO CHUTyaluio. Eciu ydecTh, YTO KOMMYHAJIBHBIMH KOTCIHHBIMHU
BbIpabateiBaeTcs 1,3 mupa. I'kan termia B roa, a TOI — 1,5 mupa. I'kan, To ciaeayer u
y4ecTbh, uTo copocy temia ¢ TOIl mognexur mo 40 % (B oTACNbHBIX citydasx, 10 60 %) oT
BBIpaboTaHHOTO 00BEMaA, uTo cocrtapmser 0,5-0,6 mupa. I'kan, wim 38,5-46,2 % Tema,

Bblpa6aTBIBaeMOFO KOMMYHAJIbHBIMH KOTCJIBbHBIMU. HonaraeM, 4TO B CTpaHC, HMGIOIHCf/'I
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CTaOWJIBHBIA POCT MOTPEOJICHUS AJIEKTPOIHEPTHHU U DIEKTPUUECKONH MOIIHOCTH, OyayT
pacTy TEIUIOBbIE MOTEPU U COPOCHI TEIJIa, KOTOPbIE HE HAILIM ce0e NPUMEHEHUS. . .

I[ToMmumoO »3TOrO, yCHMIMIach NAWCTAPMOHHS B IIPOU3BOJCTBEHHBIX IOKA3aTENAX
CUCTEM TEIUIOCHAOXEHHUSI OTONUTENIbHOIO M  HEOTONHUTENBHOTO MEpPHOJO0B, UTO
BBIpAXKaeTCs B BBICOKOM pa3HULE TEX )K€ yAEIbHBIX MTOKa3zaTenel noTpedieHns ToImBa 1
ANEKTPOIHEPTHUH. JIETOM TEIIOBasi MOIIHOCTH 3aJ€HCTBOBAHHBIX KOTJIOATPEraTOB MHOT 1A
B 30 pa3 u Oojee MpeBbIIIAET PaCUETHYIO MOIIHOCTb, JOCTATOUHYIO JJIi OOECIeYeHUs
TEIJIOBOM HArpy3KH, T.€. KOTEN padOTaeT B HEJOMYCTUMOM PEXHUME, UTO CBUJIETEIBCTBYET
O €ro 3aBbIIICHHOW YCTAHOBJIEHHOW MOIIHOCTU JUOO 00 OTCYTCTBUHM B CXEME KOTEJIbHOU
KOTJIOB  JJIsi  OOecleyeHus  JIETHUX  peXUMOB  TeruionorpedneHus.  [lpuuém,
aBTOMAaTU3UPOBAHHBIE TOPEJIKA C IIMPOKUM JUAINa30HOM PETYJHUPOBAaHMS JAJIEKO HE
BCerja CrocoOHbl 00€CleYuTh HaJUIekKAIIUA PEKUM TEIJIONPOU3BOAUTEIBHOCTH. DTO
BJICYET K TEIUIOBBIM ITOTEPSIM Ha MCTOYHUKE, BBIPAXKEHHBIM B 3aBBILICHHBIX pacxojax Ha
coOcTBeHHbIE HY)bl uian HU3kumu KII/I arperatos, u B TemoBbix cerax. IIpu sTom, Ha
BBIPAOOTKY M TPAHCIOPT TeIia B JIETHUH TMEpPHOJ 3aJCHCTBOBAHO JIICKTPUUECKOU
MOIIIHOCTU Tropa3fo OoJjblle, 4YeM B 3MMHHHA, B YIEIbHOM Bece: YJIEJIbHBIE PacXoibl
3JIEKTPO3HEPTUU YBENUYMBaIOTCS B 3-6 pa3, B OoJblIeil cTeneHH NoTpediisieMble Ha
LUPKYJSILIUIO TEIUIOHOCUTENS W ero oxiyaxzacHue. CyllecTBYIOIIME CUCTEMBI Yy4ETa
pPECYPCOB U OTYETHOCTH Ha MPEANPUATHIX TEIUIOCHAOKEHUS MO3BOJISIIOT OTPAa3UTh BIIOJIHE
npueMJeMble TOKa3aTeln YJCJNbHBIX PAcXoJl0B TOIUIMBA Ha BBIPAOOTKY M OTITYCK Terljia
NOTPEOUTENSIM, HO YIIYCKAIOT U3 BUAY aHAIU3 ANEKTPUUECKOM COCTABISIOIIEH.

K TakuM BBIBOJAM NpPUBEN AaHAIM3 YJAEIBHBIX PAacXOAOB JJEKTPOIHEPIUU W
HOTPeOIAEMON INEKTPUYECKOM MOIIHOCTH CHCTEM TEIIOCHAOKEHUS, POCT KOTOPBIX
CBUJIETENBCTBYET O CEPhE3HOM CHUKEHUM OHHEpPreTuyeckod 3((PEeKTUBHOCTU CUCTEM
LEHTPAIM30BAaHHOTO TeIUIocHaOKeHusl. OTCYTCTBUE pEaJbHOM KapTUHKU O CHCTEMax
SHEPrOCHA0XKEHUS, HECOOTBETCTBUE U HEAOCTAaTOK MHQOpPMAIMM O COOTBETCTBUU
UMEIOUINXCA  MOIIHOCTeH (DaKTUYECKUM Harpy3kam, IO 4ac, HE TIO3BOJISET
ONTUMHU3UPOBATH ITU K€ CUCTEMBI HA MECTaX, a aIMUHUCTPALUAM I'OPOJIOB U PAHOHOB U
PYKOBOJMTENSAM PAa3HOTO YPOBHSI MPHUHATH BEPHbIE pEUICHUS U OJIarONPUATHBIC TUIAHBI

Pa3sBUTHA KaK CUCTEM TeHJIOCHa6)KeHI/I$I, TaK 1 CUCTEM BHCKTpOCHaG)KCHI/I}I.



Cronmmocts TOP mnepeknagpiBaeTcss Ha CTOMMOCTH YCIAYT M NPOLYKLIHH
NOTpeOJIEHUS U OTpaXkaeTcsl Ha UX KadecTBe. CaMoO MPOU3BOJCTBO MPOAYKIMM B HalIEH
CTpPaHE JOBOJIBHO JHEPro€MKO, M IO PANy OTpPaciI€d B HECKOJBKO pa3 IIPEBBIIACT
DHEPrOEMKOCTh  AHAJIOTMYHOM  IPOAYKLUMH JAPYIHX CTpaH, 4YTO CHMXKaer eé
MHBECTUIIMOHHYIO IPUBIIEKATEIBHOCTh U KOHKYPEHTOCHOCOOHOCTh, @ 3HAYUT U IPUTOK
JIEHET B TOPOJ WU PETHUOH.

Co3znaBmiasicst CUTyalus B CTPYKTypax TEIUIOCHAOKEHUSI Ha CErOAHs MOTBOPCTBYET
HEYIePKUMOMY POCTY MOTPEOJICHUS TOIJIMBA U 3JIEKTPOIHEPTUH, KaK B KOJIMYECTBEHHBIX,
TaKk U B yJAelIbHbIX BelnuumHax. CyauTe camu, KapTUHKAa COOBITUH TakOBa: YE€M BBIIIE
3aBHCHUMOCTb CHCTEM LEHTPAIN30BAHHOI'O TEIUIOCHAOKEHUS OT KOTEJIbHBIX MCTOYHUKOB
KOMMYHaJIbHOM HEPreTHKU, TeM OOJIblle Terja OHM BhIPA0ATHIBAIOT U PACHpPENESIOT,
TeM OOJbIIe 3aTPAT 3JCKTPOIHEPTUU U INEKTPUUYECKOM MOIIHOCTH Ha MPOU3BOJICTBO
Teruia, TeM OoJblie Tersa BbiOpacsiBaeTcss ¢ TOLl, TeM Bbllle TOIIMBHBIE 3aTPaThl, TEM
BbIIIIE TapU(BI... DTa TEHACHIUS YCYyTyOIseTCsl pOCTOM MOTPEOICHU Ta3a U CHIKEHUEM
BO3MOKHOCTH HCIIOJIB30BAaHMs JIPYI'MX pecypcoB. B CBOIO ouepenp, Ha IIOCTaBKy rasa
3aTPAaYnUBAETCA TA K€ IIEKTPOIHEPTHS U TOIUIMBO, U T.[I.

Cornacurecb, B TPUBEAEHHBIX MpPUMEpPax MHOTHE MEPOIPUITHS TpeOyroT
COIJIACOBAHHOT'O B3aUMOJICHCTBUSL CTPYKTYp TEIUIOCHAOKEHUSI M 3JIEKTPOCHAOKEHUS.
VYBenuuenue aonmu cOpoca Temia CHIKaeT sHepreTuueckyio s dexkruBocts TOLI, mms
NpPEeIOTBPAIICHNS YeTO HEOOXOAMMO BBIMOIHUTD ONTUMH3AIMIO CUCTEM TEIUIOCHAOKEHUSI.

Kak n3BecTHO, B CTpYKTypax TEIJIOCHA0KEHUS OLIEHKA ACSITEIIbHOCTU MPEANPUSITHIA
U Tapu(puKanus MNPOU3BOJIATCA MO YACJIbHBIM IMOKAa3aTeasM pacxoja TOIUIMBA, a BOT
YACIBHBIE PACXOABI JJIEKTPOIHEPIMM M IOKAa3aTelIdM MOIMHOCTU IIPAKTUYECKH HE
HOPMUPYIOTCSA U HE OTCIEKHUBAIOTCS. DTOT (DaKT SIBISIETCS] CYLIECTBEHHOM HEA0paOOTKOM
HOPMAaTUBHOM 0a3bl, TOTJa Kak yJAeJdbHbIe MOKAa3aTeNN MOTPEOJICHUS AJIEKTPOIHEPTUU U
AIEKTPUYECKOW MOIIMHOCTH MOTYT CIIYXXUThb 3HAYMMBIMHU HMHJIHUKATOpaMU CHCTEM
TEIJIOCHAOKEHHUS, CHWKEHUE KOTOPBIX M OYJEeT ONpENEesIOIUM KPHUTEPUEM OLEHKH
3¢ ($EeKTUBHOCTH cuUCTeM 3HeprocHabxenus. [losTomy, pazpaboTka u BBeCHUE yIETbHBIX
ANEKTPUUECKUX PEryJIAITOPOB M OrPAaHUYEHUH MO KOd(PPUIMEHTaAM HCIOIb30BaAHUS

ANEKTPUUYECKON MOIIIHOCTH CETOHS 11e71ec000pa3Ho, 00OCHOBAHO U HEOOXOIUMO.



O HACOCHOM XO03SIMiCTBE CHCTEM TEILIOCHAOKEHUS
B mnone ocoboro BHMMaHUS MOMNAJAlOT HACOCHI, HEOOXOAUMOCTH OIICHKH

3¢ (HEKTUBHOCTH KOTOPHIX 00OCHOBaHA BBICOKOW JIOJEH MOTPEOICHUS SIECKTPOIHEPTUU U
MOIIIHOCTH B DJIEKTPUYECKOM OanaHce 0OBEKTOB TeruiocHa0xenus (10 85% wu BbIlIe), U,
KaK CJEACTBUE, CYIIECTBEHHOM N0Jel (PMHAHCOBBIX 3aTpaT B CTPYKTYpPE IUIATEXKE.

Martepuan OAO «BHUIIW»Hepronpom», HapaOOTaHHBIN B T€UEHUE 2-X TTOCIETHUX
JIeT, YK€ MPENCTaBISIET COOOM CTAaTUCTUKY, KOTOpas IMO3BOJISIET CHAENaTh HEKOTOPHIC
BBIBOJIBI O MPUMEHEHHUH U SKCILTyaTaIllid HACOCHOTO 000PY/10BaHMUS.

[To pesynbraram obcnenoBanusi 6osiee 300 0OBEKTOB CUCTEM TEIJIOCHAOXKEHUS

ropos0B MOCKOBCKOTO pernoHa, KoTopbie BKIOUatoT: 10% - 1ieHTpaibHble TEIUIOMYyHKThI
(LITID), 25% - temnoBbie cranuuu (PTC m KTC), 65% - Manble KOTENbHBIE C
YCTAHOBJICHHOW TEIUIOBOM MoIHOCThIO 10 10 I'kan/du, a Takke YUYUTHIBas COCTaB
MOJIEIBHOTO Ppsa W JUIMTENbHBIM CPOK HSKCIUTyaTalldd YCTAHOBIICHHBIX HACOCOB,
nocturaroiuit 35 jget u 6osiee, MOXKHO CKa3aTh CIEeAYIOIIEe.
1. [To naHHBIM NpPEANPUITHI ObUIN BHITIOJHEHBI TOBEPOUHBIE MPOLEYPhl aHAIM3A JJIs
HAacOCOB, KOTOpBIE IIOKa3alid, YTO 4YacTO HMEIT MECTO PACXOXKICHHUS MEXIy
(akTUYECKUMH XapaKTePUCTUKAMH HACOCOB W MX YYETHBIMU JaHHBIMH, HE BCerja
COOTBETCTBYIOIIIMM MapKUPOBKE HACOCOB. EciM y4yecTh, YTO TEXHOJOTHUU MPOU3BOJICTBA
KOPIYCOB HAcCOCOB, pabo4mMX KOJEC, AIEKTPOJBUTATENICH, YINIOTHEHUN H TIP. MOCTOSITHHO
COBEPILICHCTBYIOTCS, TO OYEBHIHO, YTO HACOCHI 60-80-X rog0oB MPONUIOTrO BEKa, HUKAK HE
MOTYT UMETh 0oJiee BBHICOKHE TOKa3aTenu dHEProddHEKTUBHOCTH, HEXKEITU COBPEMEHHBIC
Hacochl. [IpUuMH TakOro COCTOSTHUSI B PACXOXKIEHUU JIaHHBIX O HAcocaXx MOXET OBITh
MHOT'0: OIIMOOYHAsT KOMILUIEKTAIlMs HACOCHBIX Map MPU MOCTAaBKE M MOHTaXXe, HEBEpHas
y4€THasi 3aluCh, €CTECTBEHHBIM M3HOC, 3aMEHa BJEKTPOJBUraTelis, HEKaueCTBEHHbIN
PEMOHT U 00CITyKMBaHHE, HEKAYEeCTBEHHOE M3rOTOBJICHUE HACOCOB M JIBUTATENEH, cpe3ka
pabouero Kojeca, HeBEpHbBIN MOA00p MaTpyOKOB | T. 1.

B cBsi3u ¢ ueMm, mpeacTaBiseTcs 11€1€cO00pa3HbIM IpeuiaraTh MPEeANpPUITUIM
TEIJIOCHAOKEHUS TPOU3ZBECTH HWHBEHTApPHU3alMI0 HACOCHOIO  XO3fMCTBA, CBEPHUTH
TEXHUYECKUE XapPaKTEPUCTUKM C MapKUPOBKOW HACOCOB M JJIeKTpoasurareneu. Ecium
BOIIPOC HMHBEHTAPU3ALMHU paA3pElIUM, TO BbIBEPKA TEXHUYECKHX XapaKTEPUCTHUK
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MPEACTABISICTCST 00JIee CIOKHOM TMPOIEAYPOH, JUISI KOTOPOW MOXKET MOTPeOOBATHCS
OpraHu3alus peXuMHO-HaanouHbX ucnbiTanuid (PHM) ocHOBHOro HacocHOro mapka.
[Ipu >TOM crnegyer 0OOpaTUTh BHUMAaHUE HAa PEXKUMBI JKCIUTyaTalldd U PACXOXKIACHUS
MAcCMOPTHBIX JTaHHBIX HacocoB ¢ (Qakrtuueckum KIIJI HacocoB, ¢ MOIIHOCTHIO
YCTaHOBJICHHBIX 3JIEKTPOJBUTaTeNe U KOI(P(HUIMEHTOM HCHOIB30BAHUS 3JIEKTPUUECKOM
MOIITHOCTH, CBEPUTh U3MEPEHHbIC JAHHbIE THAPABIMYECKON XapaKTEPUCTUKU HACOCOB C
UX NACIOPTHBIMU JaHHBIMU.

[Ipeqnaraembie  Mepbl TO3BOJAT HE TOJBKO TOYHO OIEHUTh (DaKTUUECKUE
napaMeTpbl HACOCHOTO 000pYyAOBaHUs, HO U TPAMOTHO ONTUMHU3UPOBATh PabOTy HACOCOB
W yOpaBJI€HUE HWMH, COKpPaTUTh IUJIATy 3a DOJEKTPUYECKYI0 MOIIHOCTh, a IMpHU
HEOOXOJMMOCTU — 3aMEHUTh AJIEKTPOJABUTATEIb, MEXAaHUYECKYI) YacTh WJIM HACOCHYIO
napy B LIETIOM, JTUOO MPUHATH UHOE PEIICHNUE.

Kak mokazanu pe3ynbTarbl 00CIENOBAaHUN, HEBEPHBIM YYET MOTPeOIsieMOit
MOIITHOCTH, YacOB HapaOOTKH W KOI(PGUIMEHTA 3arpy3Kd MOXKET CEpbE3HO H3MEHUTH
KapTUHKY TIapaMeTPOB 3asBJICHHOW JJICKTPUYECKOW MOIIHOCTH OOBEKTOB, YyU&T
MOTPEOJICHUS] MOIIHOCTH U DJICKTPOIHEPTUM, U OCOOCHHO B HEOTOMUTEIBHBIN MEPHUO/I,
KOI'/Ia mapaMeTpsl akTa OTIMYar0TCs OT 3asBKU He B 10-ku, a mopoii B 100-au pa3z. Ilo

IMOKa3aTCIIsIM pCKUMHBIX ,Z[Heﬁ MCPBI IIPAKTHYCCKU HE ITPUHUMAIOTCA.

Kpurepun HEO0OXOIUMOCTH
BoinonnHeHuss PHU u nuarHocTnkm Hacocos
MOryT OBITh Ha3Ha4Y€Hbl B 00A3aTEIBHOM
MOPSIAKE, UCXOI M3 COCTaBa M CTPYKTYPBI
HaCOCHOTI'O napka, BO3MOKHOCTEU
DKCILTYaTUPYIOLIETO IPEANPUATHSA,
OCOOEHHOCTEW OpraHu3all PEMOHTOB H
TEXHUYECKOTO 00CITyKHUBaHHUS.

PHM wmoryT OBITh BBINOJIHEHBI H

BBIOOPOYHO, €CJIU BBISBIEHBI KaKHe-JI100

IMPU3HAKW HCCOOTBCTCTBUA.
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2. TexHUKO-35KOHOMUYECKH aHaldu3 MPUMEHEHHs HacoCOB ObUI IMOCTPOEH Ha
CpPaBHEHUHU TIOKa3zaTejed TMOTpeOJIeHUs] DIEKTPOIHEPrud M MOIIHOCTH, a TaKkKe
TEXHOJIOTUH U3TOTOBJIEHHS] HACOCOB Pa3HbIX IPOU3BOUTEIIEH.

[To psiny TEXHUMKO-3KOHOMHMUYECKHUX IIOKa3aTejeil U OMbITY BHEAPEHUs, BHIOOP
HacocoB WILO oOycrnoBnen npeumyiectBamu. ['naBHble n3 HuX: noBbieHHble KII/I,
MEHBIINE Ta0apUTHO-BECOBHIE XapaKTEPUCTHKH, UIMHHEE CPOKH CIYyXObI, UIMHHEE
MEXPEMOHTHbIE MEPUOJbl M TEPUOABl MEXAYy pPErJaMeHTHBIMU OOCTYy>KMBaHUSIMH,
OTCYTCTBHE TEKYLIETO PEMOHTA B NIEPBbIE 37 JIET HKCIUTyaTallUu U 3aTpaT HAa HEro, HUKe
AKCIUTyaTallMOHHBIE PAaCcXO0/bl B MOCJIEAYIOLIUE oAb, MEHBIIEE AIEKTPONOTpeOIeHUE Ha
€IUHULY MOUIHOCTH, HAJIU4YUE YCTPOWCTB DJIIEKTPOHHOTO YIPAaBICHUS M 3aLIUT
(37IEKTPOHHBIE HACOCHI M HACOCHl € JJEKTPOHHO-KOMMYTHUPYEMBIM JIBUTATENIEM),
pa3zHo00pa3ye BApUaHTOB KOHCTPYKTUBHOI'O UCIIOJHEHHS U TPOEKTHBIX PEIICHUH.

KauecTBO HCHONHEHHS HACOCHOU
mapbl 3TOTO MPOU3BOAUTENS 0OECTIEYeHO
IIEpEJOBbIMU TEXHOJIOTUSIMU,
HNOATBEPKACHO THIPOAMHAMUYECKUMU
[IOKA3aTeIAIMA  MEXaHWYECKOM  4acTu
HacOCOB (reomeTpus KaHaJIOB,
YIUIOTHEHUS, MeTaI000paboTKa,
HNOKPBITUSL U TP.) U XapaKTEPUCTUKAMU
AJEKTPONPUBOJA, YTO CBUIAECTEIBCTBYET

0 TCXHOJOTHMYCCKUX HNPCHUMYIICCTBAX

IPOU3BOJICTBA nepen IpYTUMU
MPOU3BOIUTEIISIMH.

Ceenenust o 6paugax npousBoautenst WILO npencrasnens: B CripaBke.

JI71st TEXHUKO-KOHOMHUYECKOT'0 aHaJIM3a COMOCTABICHHE HACOCOB OCYIIECTBIECHO Ha
COOTBETCTBUM TEXHUYECKUX XAPAKTEPUCTHK: 32 OCHOBY aHAJIOTa MPHUHATHI pabodas TOUKa
(paBHBI HAmMoOp) U TPOU3BOAUTEITHLHOCTH HAcOCa, 3aT€M 4YacTOTa BpalleHHUs Bala,

MOIIHOCTH Ha Baiy, KIIJ[ 1 MOIITHOCTB 3JIEKTPONIPUBOIA.
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MHuoroob6pasue Mojeneii HacOCOB M TEXHOJIOTUH pa3HBIX MPOM3BOJUTENECH BCeraa
OCIIOKHSIET JI000M mpoliecc cpaBHeHUs. Pe3ynbraroM aHanu3a MpUHATA pa3HUIA B
NOTPEOJIEHUH AIEKTPOIHEPTUU U B MOIIHOCTU. Tapud Ha 3JIEKTPOIHEPTUI0 MPUHUMAIICS
1o JielicTBYyIOMEeMy Tutany ropojaa Ha 2008 roa, mu6o ycinoBHbM — 2,0 py0. 3a 1 kBTu.

[lo psny npuuuH B pacu€re MPUHATHI HEKOTOpPbIE JOIMYIICHHUS, KOTOpHIE

IMPUHOUITMAJIBHO 3aHWKAIOT 9KOHOMHWYCCKYTO B(b(i)eKTI/IBHOCTB 3aMCIICHUA HACOCOB:

daxTuyecknii KITJ] oObI9HBIX ABUTATEICH OTEYECTBEHHOTO Iponu3BocTBa Ha 0,4 kB
Huxke 85 % (45+85 %), a ans HacocoB WILO cocraBnser 87+94 %; nmpu oTCyTCTBUU

JaHHBIX O KHI[ ABUTATCIIA OTU BCIIMYHMHBI HC CPABHUBAIOTCA, T.C. IPUPABHCHLI;

daxtuyeckuii KIIJI sneproaddextuBHbIX smekTpoasurareneid mo kmaccy EFF1
cootBeTcTBYeT 94+98 %, uto cymiectBeHHO Bhimie KIIJ[ oObIYHBIX 3ieKTpoABUTATENEH,
CpaBHEHUE MPOU3ZBOJWIOCH O JIAHHBIM Ha 3JeKTpoaBurarenu kataiora CadoHOBCKOTO
3aBoaa «CIM3», a mpu OTCYTCTBUM JaHHBIX, B pacué€re ucrnoibzoBaics — 90 %;
- pacy€THoe BpeMs dKCIUTyaTtanuu npuHato 2920 yacoB B roji (yTOUHEHHbBIE TAHHbBIC
CBUJIETEIBCTBYIOT, YTO CETEBBIC M IUPKYJSIITUOHHBIE HACOCHI Yalle padoTanu mo 5+7 ThIC.
4acoB B roj ¥ 0oJiee, YTO MPUMEPHO B 2 pa3a CHUKAET PACUETHYIO BEJIMUMHY 0KHIaeMOU
SKOHOMHH 3JIEKTPOIHEPTUN);
- npeumyuiectsa KIIJ mexanndeckoit yactu HacocoB WILO, uto cocraBisieT 2+3 %
B JIEKTpHUeCcKOW MOIIHOCTU (9498 % B HaTypaJlbHOM BEIMYMHE), HE YUUTHIBAIOTCS B
cllyyae, KOorja CpaBHEHHUE BEJETCA 110 YCTAHOBIEHHOW MOLHOCTHU JBUTATEIIEH.
Kospduumentsl 3arpy3ku MOpUpaBHEHbl Uil  CYIIECTBYIOIIETO Hacoca U
conocrasisieMoro. Crneayer yuyecTb, YTO YCTAHOBJIEHHBIE HACOCHl Yallle HWMEIOT
3aBBIIIEHHYIO MOIIIHOCTh — COOTBETCTBEHHO KOA(D(PUIIMEHT 3arpy3KH y HUX JOJDKEH OBITh
HUKE, YEM Yy COIOCTaBisieMbIX. MTOrom 3amelieHus HacocoB, CIE€JOBATENbHO, OyaeT
pasrpy3Ka 3JEKTPUYECKON CXEMbl, CHUKCHUE PEAKTHBHOM COCTaBJISIOLICH, YBEIUYCHUE
kodhduieHTa  BJIEKTPUYECKOM  MOIIHOCTH B DHEProcUCTEMEe,  IOBBIIICHUE
3((PEeKTUBHOCTH UCIIOJIB30BAHUS IIEKTPOIHEPTUU U CHUKEHUE €€ MOTPEOJICHHUS.
XapakTepuCTUKH HACOCOB OBbUIM JaHbl MNPEANPUATHSIMH, TPH HMX OTCYTCTBUHU
WCIIOJB30BAINCH JaHHBIE KaTaJlOrOB OTEUECTBEHHBIX M MHOCTPAHHBIX IPOU3BOJUTENEH

HaCOCOB. I[J'I?I OTPaKCHUA PC3YJIbTATOB aHAJIM3a OblL1a OCyHICCTBJICHA BBI60pKa HAaCoOCOB I10
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tunaM (Mapkam). Bcero omeHke mojiexano OKojo 2-X ThICSY HAcocoB, B Tabmuie 1
npuBeACHBI HanboJiee pacpoCTpaHEHHBIE YCTAHOBICHHBIE MOJIEIIH:

Tabauya 1 — Hacocwol, noonesxcawue oyenxe 3¢pgpexmusnocmu

Tun (Mapka) Haubosee pacupoCcTpaHEHHBIX HACOCOB, MOJISKAIINX OIICHKE
K150-125 KM150-125 | KMS50-50 KTM427 J1320-50 IIMJI1-50 UPS50-30F
K200-150 | KM100-80 | KM290-18 KTM415 1{H400-105 TTMJI12-50 MAKO65-315
K290-30 KM100-125 | KM20-18 KXM20-30 ITHC4-60 I[IMJI2-65 NB100-200
K160-20 KM100-50 KM40-32 KMII65-50 IMHCT'13-105 | TIMJI2-80 NB65-125
K160-30 KM&80-50 KM50-325 KMIII80-65 [MHCI'38-110 | AIIMJIS0-160 AKNS50/4
K65-125 KM160-20 3KM-6 KMII65-50 IIHCT'38-176 | AIIMJI100-160 | AKL50/160
K90-20 KM160-30 | 3KM-8 KC20-50 [[HCI'38-220 | ALIMC2-20 FCE100-200
K90-55 KM65-50 4KM-12 KC12-50 ITHT80 AIIMC2-30 CP2-60
K90-85 KMS50-32 6KM-12 KC10-110 LHILI80 ALIMC4-40 CR4-40
K100-80 KM65-45 KMJI65-125 KCI12-110 MXH405 ALIMC45-3 CR4-20
K100-65 KMS-18 KMJI50-125 KC20-110 MXH205 ALIMC64-2 CR3-8
K80-60 KM27-27 KMJI2-50-160 | KC50-110 OHIIIM C31250-140 CR2-70
K80-50 KM100-65 KMJI80-50 KC80-50 1,5K-6 C3500-70 CRE16-30
K65-50 KM25-32 KMJI40-160 HKY250 2K-6 CM80-50-200 | CRI3
K20-32 KM90-30 KMJI2-40-130 | HKVY140 2K-9 UPD50-120 TP50-570
K45-30 KM45-30 KMJI2-40-160 | HKVY90 3K-6 UPD65-120 TP50-290
K45-55 KM20-30 KMJI2-50-125 10HKY7-2 3K-9 UPDS80-120 TP40-180
K8-18 KM28-35 KMJI80-160 6H/IB-60 4K9VY UPEDG65-125 TR32-180
K100-32 KM90-20 KMJI65-160 J11250-125 4K-12 UPS80-300S TR40-120
K12,5-20 KM90-34 KMJI80-125 J1500-65 4K-6 UPS80/120F TR32-120
K20-30 KM55-50 KMJ12-65-125 | J1315-71 4K-8 UPS32/80 B180 | TR100-360
K20-50 KM200-20 KMJI120-30 J1200-36 6K-8 UPS65-180 TEKMO25-100
KM&80-65 KM290-20 KMJI2-80 J1630-90 6K-12 UPS80-30 TEKMO100-230

JlanHble MO HacocaM pa3HbIX OOBEKTOB JUIsl YJOOCTBAa CpaBHEHHS CBOAWINCH B
eIMHbIe TaOIUIBI TPYNIOBBIX pacyéToB. Takum 00pazoM, MOIY4YHB Pe3yIbTaThl TEXHUKO-
PKOHOMUYECKOT0  pacuéra, Mbl  MOXEM  HCIOJb30BaThb  MX  HUTOTH,  KakK
CpPEIHECTaTUCTUUECKHE JAaHHbIe g OLEHKH H(P(EKTUBHOCTH 3aMEUICHUS HAaCOCOB,
OLICHKH 3aTpaT U MOTEPh JIEKTPOIHEPTUU B CUCTEMAX TEIUIOCHAOKEHUS.

Takoil moaxos MO3BOJISET JaThb HEKOTOPbIE NMPEUMYIIECTBA YXKE YCTaHOBJIEHHBIM
HacocaMm IepeJ] COIMOCTaBISIEMbIMH, YTO, KOHEYHO, 3aHM)XAET pe3yibTaTbl CpPaBHEHUS
9¢(HEKTUBHOCTH HACOCOB U DJEKTPOJABUTATENICH, HO W MHUHUMHU3UPYET OIIMOKY.
Oxunaemblid (paKkTUYECKU SKOHOMUYECKUN 3(D(PEKT, B CPETHEM JIOJKEH OBITh BhIIIE B 1,5
pasza, 4To cieayeT U3 NPUHATHIX JOMYLIEHUH, IO COOTHOUIEHUSM:

(90,5/65) * (96/90) * 1,02 = 1,515 pas3.

C yu€ToM HamM4usl SKCIUTyaTallMOHHBIX 3aTpaT U BPEMEHU YTOUHEHHOW HapaOOTKH

HAaCcOCOB 3a TIOJl CPOKH OKYIIAeMOCTH 3aMeHbl oxupaarTcs B 2,0-2,5 paza HMXKeE, UYTO B
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JICHE)KHOM BBIPAKEHUU KOMIICHCHPYETCS 3aTpaTaMi Ha MOHTAKHO-HAJIAI0YHBIC PAOOTHI.
Pe3ynpTaThl  OLIGHKM JKOHOMHUYECKOW A(M(PEKTHBHOCTH  3aMEIIEHUS HACOCOB C
IpPUMEHEHUEM 3HEProd(PPEKTUBHBIX 3JIEKTPOJABUTATENICH TMO3BOJISIIOT MHUHUMHU3HPOBATH
OIMOKH pacyETOB, OHU IPUBEACHBI B TAOIHIIE 2:

Tabnuya 2 — Pe3ynomamol oyenku 3¢hghpekmusHocmu 3ameujetust Hacocos

HaumenoBaHue nmokasare/isi OeHKH 3G PeKTUHBHOCTH Pa3zmepHocTh Beanunna

1 DKOHOMHMS 3IEKTPUUYECKON MOIIHOCTU MPU 3aMEHE HACOCOB o 1053 = 26.16

o 0 -

C IpUMeHeHueM 3HeprodhHeKTUBHBIX IEKTPOABUTATEICH ’ ’
OKOHOMHMSI  DJIGKTPOSHEPTMH TIPU 3aMEHE HAacOCOB C o )

2 . Z 22,36 +~ 26,16
IpUMEHEHHEM HeprodhHEeKTUBHBIX IJIEKTPOABUTATEICH
VYnenbHas CTOMMOCTh 3aMEHBbI CYIIECTBYIOIIEH MOLIHOCTH

3 Y Y py6./KBT 4561,4 + 4 998,0
Ha HOBBIE HACOCHI
VYienpHas S5KOHOMHS 3JEKTPOdHEpruu Ha 1 kBT MoiHOCTH

4 TPOIHED KBTa/kBT 825,0 + 1.034,3
HOBOTO Hacoca (B roj)
Cpennuit Cpok OKynmaeMOCTH 3aTpaT Ha 3aMEHY HacocoB 0e3 )

5 N neT 2,39 + 3,62
y4€Ta 3KCIUTyaTallMOHHBIX 3aTpat

ConocTaBuB CyYIIECTBYIOIIME M COBPEMEHHBIE HACOCHI C 3HEProdPGeKTUBHBIMU
JBUTATEJISIMM, MOKHO HATrJISITHO TPEACTaBUTH MOTEPU DJIEKTPOIHEPTHH B IMPOIEHTHOM
oTHOIIEHUU. Eciiu mpeanonokuTh, 4TO 3JIEKTPOJIBUTATENN B CUCTEMAaX TEIJIOCHAOKEHUS
noTpeOsitoT 10 85% 37eKTpo3HEpruu U 6oJiee, TO MOTEHIIMAT IKOHOMHUH 3JIEKTPOIHEPTUU
MOYHO OLICHUTb MPONOPIIMOHAIBHO, HAIPUMED KaK:

26,16 x 0,85 =22,236 %, T1.e. 601ee 22,0 %.

KoaduimenTsl MOIIHOCTH B 3IHEProCUCTEME IMpPHU HCIOIb30BAHUU HACOCOB C
SHEprodPGEeKTUBHBIMU  BJEKTPOJBUTATEISIMH, O€3 ydyéTa BO3MOXKHOM KOMIICHCAIlUU
pEaKTUBHOM MOIIHOCTH, AocTuratoT 0,96 Ha yposse 0,4 kB u 0,98 —na 10 xB.

OTOT aHaNW3 BBINOJHEH Il HACOCOB [0 XapaKTEPUCTUKAM M LIEHAM MPUHATHIM Ha
naty 01.07.2008r. Ilpu xanuTaabHOM PEMOHTE, K paCXOJHOM YacTH MPUOABISETCS CyMMa
3aTpaT KanuTalbHOTO PEMOHTa, TOTJa 3aMEHa HAacOCOB OKYyMaeTcsi MeHee 4eM 3a 1 roj.
BricBoO0k1EHHOE 00OpyNOBaHHE MOXKET OBITh MPUMEHEHO Ha JPYTHX OOBEKTax, B
oOMeHHOM (OHJE, YTO JIONMOJHUTEIBHO CHI)KA€T KaTeropuio 3aTpaT M CpPOKHU
OKYNaeMOCTH MEPOIPUSATUHN MO0 3aMEHE HACOCOB M AJIEKTPOJBUTATENIEH HA COBPEMEHHBIE

sHeprod3pheKTUBHBIC MOJIEIH.
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Cnpaska. Opunnanbnas uagpopmanus konuepua WILO SE

O xayecTBe MPOIYKIIUH MTPOU3BOAUTEINSI MOXKHO CYJIUTH TIO €T0 OpIHIaM.

Konniepp  WILO SE mnpomaér Hacockl B MHpE I0J CIEAYIOMUMH OpiaHIaMU
COOCTBEHHOI'O MPOU3BOCTBA:

1. WILO, Hacocsl B 3enénom 1Bete ¢ jorotunoM WILO:
- HacOChl U YCTAaHOBKH JIJISl OTOIUJICHUS, BEHTWISAIIMH, X0JIOJOCHAOKEHHUS, BOAOCHAOXKECHUS
1 OTBOJA CTOKOB.

2. Salmson, Hacochl B KpaCHOM IIBETE ¢ jJoroTurnoMm Salmson:
- HaCOChI U YCTaHOBKH JIJIsl OTOIUJICHUS, BEHTWISIIMHU, X0JIOJJOCHAOKEHNUS, BOJOCHA0XKEHUS
U OTBOJA CTOKOB.

3. EMU, Hacockl B IBETHOM HcIIOJHEeHHH ¢ jJorotunom EMU:
- HAaCOCHI 151 BOAOCHA0KEHHS U OTBOJIa CTOKOB.

Konnepa WILO SE Taxke mpoW3BOJUT HACOCHI JIJISl PA3JIMYHBIX ITPOU3BOJUTENECH
WHXXEHEPHOTO0 000pyJOBaHHUs, BCTpaMBaeMble B CHCTEMY MPOU3BOJAUTEIEM, JIHOO
MPOJIaBaeMbIe ATUM TTPOU3BOJAUTEIIEM IO CBOUM Op3HIOM (OTKpBITast HHMOpMAITH):

- HACOCHI OXJIQXKJCHUS IBUTaTeeh aBTomoouiieii BMW,

- HacocHoro obopynoBanus KSB (CIIIA) u oronutenabHOro o0opyaoBaHust Gpupm:

CHAFFOTEAUX
E MAURY

(REZNOR 3

. Rl Bt St e

() RIELLD

Ll

[IpencraBnenHble JaHHBIE — JAJIEKO HE MOJIHBIN TiepedeHb OpaH10B KoHiepHa WILO SE
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Emeé HeMHOTro YKOHOMHUKH
DTOT pasnen, BEpPOSATHO, OyAeT HMHTEPECEH HE TOJbKO JSHEpPreTukam, HO U

MIPOCKTUPOBIIUKAM, 3aCTpOMIIIMKAM, WHBECTOpaMm... Jleqo B TOM, YTO XOpOIIWH
HHEProayJIuT — 3TO HE TOJBKO cOEepEeKEHUE IHEPTOPECYPCOB, MPUXOIUTCS CTATKUBATHCS C
pPa3HBIMU MHTEPECHBIMH BBIBOJIAMH U pelieHussMU. [IpruBenéM npruMepbl OLIEHKH 0OBEKTOB
TEIUIOCHA0KEH U, MOTyUYCHHbIE C IPUMEHEHHEM METO/I0B CUCTEM KauecTBa.

M3BecTHO, 4YTO HKOHOMHYECKUH d>PGEKT OT BHEAPEHUS MEPONPUATHHA IO
HHEProcOEPeKEHNI0, U UHBIX, MOXKHO YBEJIMYUTh METOJaMH CHCTEM KauecTBa Ha OCHOBE
aHaju3a, MOCPEACTBOM IUIAHUPOBAHUSA W YIIPABICHUS 3aTpaTaMHU, MOMEHTOM U CPOKaMH
BHEJPEHUS, IpyTUMH NpuéMamu. Tak, Ha mpUMepe MajbIX KOTeIbHbIX MOCKBBI U 00J1acTH
Obla  BBIMOJHEHA  OmEHKAa A((EKTUBHOCTH  HUCIHOJB30BAaHUS  TMOMEIICHHH 1O
TETIONPON3BOANTEILHOCTH, IPUBEIeHHOM Ha 1M 1 1M B cucteme Gemba Kaizen.

Gemba Kaizen — smoHckasg cucTeéMa OLEHKM NPHEMOB KadyecTBa, KOTOPHIE
OMOTalOT JOOUTHCA JYUIIUX MoKa3zaTesel 3(h(PeKTUBHOCTH NPENNIPUHUMAEMBIX Mep MpU
CpPaBHEHUU IMApaMETPOB, HE BCErJla CBSA3aHHBIX C HA3HaYE€HUEM OOBEKTa, UYTO IMO3BOJISET
BBISIBUTH MECTO, ONPEJIENIUTh OIPAaHUYEHHUS, YCTPAHUTh MIPOOJIEMBI B KpaTyaiiiiue CpoKH
CKOHIEHTPUPOBATH (PUHAHCOBBIEC U MHBIE PECYPCHl HA JOCTUKEHUHU MTOCTABICHHOM 3a/1a4u.

Wrak, cpaBHHUBaeM:

- yCTaHOBOYHBIE pa3Mepbl KOTIOB kiacca DHAL, unu TKH, mo 2,5 MBT (2,15
['kan/4), sxcrutyatupyemsix B MUKpopaiione Kypkuno, npumepHo cxoxu ¢ YH-6 no 0,46
['kan/4, mpuyem TermonpousBoauTeabHOCTh YH-6 B 4,7 pa3 mensble, a 3pPeKTUBHOCTD
ucnosb3zoBanusa TommBa y DHAL, unu TKH, nHa 25+35% Brilie YHuBepcana,

- yCTaHOBOYHBIE rabaputhl 3HeprodpdexruBHbix HacocoB WILO B 1,5 pa3za meHnbIe
HacocoB Mapok «K», «KM», «kKMJI» u ap. mpu OOMHAKOBOM MOIIHOCTH, a BECOBBIE
XapaKTEPUCTUKU M KOHCTPYKTHBHOE HCIIOJIHEHHE IMO3BOJIAIOT MNPUMEHSTh BEPTHKAIBHOE
PaCIOI0KEHUE WM KPEIJICHUE HA CTEIUIAaXax U CTOMKAX.

O} PexTUBHOCTD KCIONB30BAHUA IJIOMIAN KOTENbHBIX Ha OTIYCK 1 I'kas TemnoTsl
yBeJIMYMBAeTCsT Npu 3ToM B 7,9 pa3, Ko3Q(UUUEHT UCHOIb30BaHUS TOILIUBA
yBenuuuBaercss B 1,35 pa3. Ilpudem, cpenHWe TOOOBBIE YACIBbHBIE PacXomdbl
AIIEKTPOIHEPTUHU TIPH 3TOM HE TOJKHBI MpeBbicuTh 12 kBtu/I'kan Ha ormyck Teruia u 11
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kBtu/'’kanm Ha BBIPaOOTKY (I CpaBHEHHS, YacTO BCTPEUYAIOTCS KOTEIBHBIE C
nokazarensiMu, npesbimatomuMu 150 u 100 kBtu/T'kan cooTBeTcTBEHHO). 3aTparhl Npu
PEKOHCTPYKIIMU MoOIIHOCTH Ha 1 ['kanm oTrmycka Temsja B HACTOSIIEM BapHaHTE TaKkKe

CYIICCTBCHHO MCHBIIC, 4YCM IIPpH 3aMCHC MW PCKOHCTPYKIOHMH HIACHTHUYHBIX KOTJIOB,

YMCEHBIIACTCA CyMMa OKCINTyaTallMOHHBIX pacxXoa0B U T.[. M 510 HE BCE...

[Ba xorna DHAL, wiun TKH, ocHaméHHble TOpelKamMu € MOJAEIUPYEMbIMU
pexxumaMu, MOTYT 3aMeHUTh 9 YH-6, OMHOBpEMEHHO COKpAaTHB 3aHUMAEMYIO ILIONIAb
HACOCaMU MPOMOPIHOHANIBHO. ABTOMAaTHU3UPOBAaHHAS KOTEIbHAS HE TPEOYeT MOCTOSTHHOTO
IPUCYTCTBUS ONEPATUBHOTO MEPCOHANA: SKOHOMHS Ha TUIOIIAN, OCBEIICHUH U T.[I.

YuuThIBas ONBIT BHEAPEHUS U JKCIUTYaTAllMM COBPEMEHHBIX aBTOMATHU3UPOBAHHBIX
KOTEJIbHBIX, PEKOHCTPYKIUS OTAEIBbHO BHIOPAaHHBIX KOTEJIBHBIX C UX MEPEBOJOM Ha KJacce
koriioB DHAL, wimm TKH, no3BoJMT MNOBBICUTH PE3€pB TEIIOBOM MOIIHOCTH
CYLIECTBYIOIIUX KOTEIbHBIX M JOMOJHUTENBHO TPHUHATH HArpy3Kd, BBICBOOOIMB
yCTapeBIINEe KOTEJIbHBIE MOIIHOCTH B PE3EPB WU JTUKBUIUPOBAB UX.

[Ipu cpaBHeHuu 1-0¥ KOTENbHOUM B LeHTpe MOCKBBI, 3aHUMaeMOl IUIoWaAL Oojee
2-coT M°, 06yCTPOCHHOI 8-Mu KoTiIamMu YH-6, ¢ aBTOMATH3MPOBAHHOI KOTEILHO paiioHa
KypkuHo, ynanock mpocuuTaTh BBICBOOOXKIAEMYIO IUIONIA/b, KOTOpas COCTaBWJIA Obl
155 M*, T.¢. pABHOLIGHHO 8-MH rapa)KHbIM MAIMHO-MECTaM (ISl JIETKOBBIX aBTO).

CTouMOCTh BBICBOOOXKIEHHOTO MTOMEIIEHUSI MOXKHO IMPOCUUTATh MPOMOPLHUOHAIBHO

CTOUMOCTH OIdHOI'0 MalllTMHO-ME€CTa (paBHo3HaqHa51 mIomanab KOTCHBHOﬁ,
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TpancopMaTtopHoil mojcraniuu, HacocHou cranuuu, LITII u np.), 3a apeHay KOTOpOro
IUTATUT XO3SIUCTBYIONINI CyOBEKT, MO CTENEeHHU yAaN€HHOCTH OT IeHTpa MOCKBBI, B IIeHaX
Ha 01.07.2008 r. oueHuBaercs:

- B npeenax CamoBoro KoJbia: ot 3,6 10 7,2 MIIH. pyo0.

- B npenenax TT-konbna: ot 1,6 1o 2,4 MuH. pyo.

- B npeaenax MKAJI: ot 1,2 no 1,8 miH. pyo.

- 3a npeaenamu MKAJ] (ropoga-cytaukn): ot 0,8 1o 1,2 MiH. py0.

- B Ipyrux ropoaax MockoBckoi obnactu: ot 0,3 1o 0,9 muH. pyoO.

B wrore, croMMOCTh 8-MM MaIlIMHO-MECT MPU CPEAHEW LieHEe B LEHTpe MOCKBBI
coctapisieT 43,2 MIH. py0., a PKOHOMUS SHEPTOPECYPCOB B 'O/l COCTABIISIET CyMMY MEHEe
1,0 mun. pyO. (uenst 6e3 HJIC). Ha BblpydyeHHBIE U COIKOHOMIIEHHBIE JEHBI'M MOXHO
MOCTPOUTH 8 aBTOMATU3UPOBAHHBIX COBPEMEHHBIX KOTENIbHBIX. BOT Takas s3koHOMMKa!

Takue pe3ynbTaThl MOJYy4YeHbI 0€3 SKOJOTMYECKOM OIICHKH, KOTOpas MOXKET
PaCKpBITh OYCHB IMMUPOKUHN CHEKTP BOMpocoB. CreayeT 100aBUTh, YTO YK€ BBITYCKAIOTCS
KOTJIBl C KOHACHCAIIMOHHBIM ITMKJIOM YTHJIM3AIIMN Ta30BbIX BHIOPOCOB C IMOBBIIICHHBIM
KIIJI, cooTBETCTBEHHO M TOKa3zareau 3(PQPEeKTUBHOCTH HUCIOJIb30BAaHUS MOMELIEHUN H
3eMEIbHBIX TEPPUTOPUN BO3pACTyT. B MpPOMBIIIIEHHOCTH HM3BECTHBI CIIydyad YCTaHOBKHU
KOTJIOB PEAKTOPHOrO THMA: | BOJOTPEHUHBIA PEAKTOP PaBHOLIEHHBIN MPOU3BOAUTEILHOCTH
JIKBP-10/13 3annMaeT 066&M 3 M°, aBTOMATH3MPOBAHHbI KOMIUIEKC KOTOPOTO 3aHMMAeT
IJTIOIIA/Ib HA MOPSIOK MEHBIIIE TEIUIOBOM cXeMbl BogorperHoro JKBP.

BriBoa: aHanmm3 cXeM KOMIIOHOBKM KOTEJIbHOMW, TEIUIONYHKTA, HACOCHOM CTaHIUU
WM UHOTO O0BEKTa, KOHCTPYKTHUBHOI'O MCIOJIHEHUS U rabapuTHO-BECOBBIX IOKa3aTelen
000pyI0BaHUSI MOKET CYIIECTBEHHO COKPATUTh 3aHUMAEMbIE IUIOMIAAU OOBEKTOB, YTO
MO3BOJIICT ONTUMHU3UPOBATh 3aTpaTbl M TOJy4YaTh HAWOOJIBIIYIO BBITOY MpHU
AKCIUTyaTaIliy ¥ B HOBOM CTPOHUTEIECTBE OOBEKTOB HEABUKUMOCTH.

Ecnu yyecTb, 4TO 3a JECATKH JIET MU3MEHWIACh CTPYKTypa MOTpeOJieHUs Terjia u
COCTaB MOTpeOuTENeH, caMH HArpy3kd, TO 1EJIeCOOO0pa3HO IMepecMaTpUBaTh CXEMBbI
TEMJIOCHA0XKEHUSI TOpPOJOB H PaiOHOB B IEJIOM KOMIUIEKCE OSHEPreTUYeCKOro
oOcnenoBaHusi, TeM Oo0Jee, YTO OTOT CEKTOp pa3HOOOpa3eH U HMMEET BBICOKYIO

HHBCCTUIMOHHYIO IMPHUBJICKATCIIbBHOCTD.
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