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AHAJIN3 KPUTEPUAJIBHBIX 3HA‘IEHHﬁ PECYPCO-H
SHEPI'OCBEPEI'AIOIINX TEXHOJIOT'UH ITPA SKCILTYATAIIIA
HACOCHBIX CTAHIMU OPOCHUTEJIBHBIX CUCTEM

Lenvio Oannoll pabomvl A6IAEMCA AHANU3 KDUMEPUEE FHEP2OCOEPEAIOUWUX PENCUMOB
pabomuvl HACOCHBLIX cmanyull opocumenvHulx cucmem. C yuemom moeo, ymo KpynHvle Hacoc-
Hble CMAHYUU S6NISIOMCS 8eCbMA IHEPLOEMKUMU 0O0bEKMAMU, OaHbL PEKOMEHOAYUU N0 COKPA-
WeHuio nompeobieHust SHepeuY NPU MOOEPHUZAYUU U CIUMYTUPOBAHUU dPhexmusHocmu IKc-
nayamayuu Hacocuvix cmanyuti, I’ 9C, obecneuusarowux 3xoHomur0 nekmposnepeuu. Ilnano-
6as cucmema MexXHUYecKoU SKCNyamayuu npu 6HeOpPeHUU PeKoMeHOayull OOaXCHA obecne-
UMb SHEP20IPDHEKMUBHYIO, HAOEHCHYIO U De3asaPULIHYIO PAOOMY HACOCHO20 0O0PYOOBAHUSL.

Kniouesvie cnosa: nacocnvle cmanyuu, Kpumepuu oyeHKu, dHepeocoepedicerue, pecyp-
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ANALYSIS OF CRITERIAN VALUES OF RESOURCE- AND
ENERGY-SAVING TECHNOLOGIES IN PUMPING STATIONS
OPERATION OF IRRIGATION SYSTEMS

The purpose of this paper is to analyze the criteria for energy-saving operation modes
of pumping stations of irrigation systems. Taking into account the fact that large pumping sta-
tions are very energy-consuming facilities, recommendations for reducing energy consump-
tion during modernization and stimulating the efficiency of operation of pumping stations and
hydro power stations that provide energy savings are given. The planned system of technical
operation when implementing recommendations should ensure energy-efficient, reliable and
trouble-free operation of pumping equipment.

Key words: pumping stations, evaluation criteria, energy saving, resource saving, ir-
rigation system, efficiency, technology.
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Jlst BBIOOpa onTHUMAaNIBHOTO pekuMa paboThl HacocHbIX ctaHmuil (HC) opocuTenbHbIX
cucreM (OC) aBTopsl pazpaboTaiy KPUTEPHHU OLECHKH (P(PEKTUBHOCTH PECypCcO- M IHEPro-
cOeperaromux TeXHOJOTHH 1pu dKcruTyaramnuu HC.

B coBpeMeHHBIX TPUPOTHO-XO3IUCTBEHHBIX U SKOHOMHUYECKUX YCIIOBHSX, KOT/Ia B Jie-
CATKA M COTHHM pa3 BO3PAaCTaeT CTOMMOCThH SKCIUTyaTallUOHHBIX H3JIEPKEK, UX SKOHOMHIO
B IIEPBYIO OYEpeIb HEOOXOIUMO OCYIIECTBIATH 32 CUET:

- YMEHBIICHUS MOTPEOJICHUS JIEKTPOIHEPTUN U IPYTUX SHEPTrOHOCUTENEH MO0 OCHOB-
HOMY U BCIIOMOTAaTEIbHOMY 000pYyI0BAHUIO;

- COKpallleHUsl 3aTpaT Ha OYMCTKY BOJOMOJBOISIIMX U COMPATAIOUINX COOPYKEHUM
OC ot maBHHKA ¥ HAHOCOB;

- YBEJIMUEHUSI MEXPEMOHTHOTO MEPUOJia HACOCOB (YMEHBILIEHUSI CPOKOB, CTOMMOCTHU
PEMOHTA, IOCTaBKH 3allaCHBIX YacTel);

- ONTUMH3AIUH SKCIUTYaTallHOHHBIX PEKUMOB U XapaKTEPUCTHUK HACOCOB.

[lepeuncnennble HalpaBlIeHUs JOHKHBI YUUTHIBATh dKOJIOTHYECKHE ACIEKThI IKCILTY-
atanuu HC, ximmmarudeckue ocooeHHoctn PecrmyOnuku Y30eKkucTaH, COKpaleHue Hempous3-
BOJUTENBHBIX TToTephb BoAbl OC u npyrux pecypcos [1].

ITpoenennsiii B 2012-2017 rr. ananu3 3atpat Ha ¢pyHkunoHupoanue HC BeinosiHeH
C YYETOM CYIIECTBYIOUIMX 3KCIUTyaTallMOHHBIX TeXHOJOorui, npuMenstomuxcs Ha HC, xapax-
TEepUCTUK (YHKIIMOHUPOBAHUS OCHOBHOTO 0OOpynoBaHus. Ha ocHOBe uccienoBanuii u pas-
pabOTKH HOBBIX DHEPIo- U pecypcocOeperammmx TexHonoruii sxkerryaranun HC pemrena 3a-
Jada orpeesieHus] KpUTepUaabHbIX 3HAUEHUN TEXHOJIOTUN IKCIUTyaTaIl|H.

OnTtumanbhblil pexxuM padotel HC ¢ sHEpreTnueckoil TOuku 3peHusl OKa3bIBAaeTCs ca-
MBIM JIYYIIUM C TOYKH 3PEHHUS] MHHHMH3AIMH O€3BO3BPATHBIX MOTEPHh OPOCUTEIBLHON BOJBI,
YTO C KaXJIBIM r0JIOM OyeT CTAHOBHUTHCS Bce Oojiee u OoJiee BaxkHBIM [ 1, 2].

[IpoBenenHsIil ananu3 3aTpat Ha GyHKIHOHUpoBaHue KpynHbix HC mpenycmarpuBaer
CPaBHEHME CYIIECTBYIOIIMX JKCIUTyaTallMOHHBIX TexHosoruii u 3arpar no HC, xapaxrepu-
CTUK (YHKIIMOHUPOBAHUSI OCHOBHOTO 00opynoBanusi. Ha ocHOBe pa3paOOTKH METOIUKU TEX-
HUKO-9KOHOMHYECKUX PACUYETOB MO PEKOHCTPYKIMU M MojepHu3anuu oovexToB HC, HOBOTO
MeToqa omnpeaeneHus AudQepeHnpoBaHHbIX pecypco3arpar npu ¢yHkiuonupoBannu HC
B PETMOHANIBHBIX yciloBusAX PecnyOnuku Y30ekucTaH pelrieHa 3ajada OnpeaesieHus KpUTepu-
aNbHBIX 3HAUCHUH pecypcocOeperaronmx TexHoiaorui skcrryaranuun HC.

AHanu3 (pakTHUECKHUX PacxXo/I0B 110 BEIOpAHHBIM paHee 3aTpaTaM Ha OCHOBHBIE JINMU-
TUPYIOILIUE MO3ULUN (DJIEKTPOIHEPIHsl HA OCHOBHOE 00OpYyAOBaHUE, TEKYIIMH U KamuTallb-
HBI PEMOHT OCHOBHOT'O 00OpYI0BaHMs) MOKa3aJl, YTO OHU COCTaBIAIOT OT 93 10 98 % u cra-
OUITM3UPOBAHBI TI0 TOJIAM.

Oco0eHHO CyIIEeCTBEHHO Ha CTOMMOCTb OPOCHTENIBHOM BOJBI Ha OPOIIAEMBIX 3EMJISX
BrusieT KIIJI kananos (u Bomoxpanwnuin) nociue nocneaneit HC xackaga. 3atpaTsl SHEPTrUu
Ha MOJBbEM BOJbI IPSIMO IPONOPILMOHAIBHEI [10/1a4€ U BHICOTE MOJbEMA U 00OpaTHO IMpPOHop-
nuroHanbHb!l KIT/] BeIIenexammux KaHaJIOB U COOPYKEHUM.

Kackager HC, kpoMe mogbema (BEpTUKAIBHOTO MEPEMEIICHUs) BOJIbI, MOTYT TpPaHC-
MOPTUPOBATH €€ Ha JIOBOJBHO 3HAYMTEIBHBIE PACCTOSHUSA (TOPU30HTAILHOE TEpEMEIICHHUE),
T. €. BBIMOJHSIOT (PYHKIIMH MarucTpaldbHBIX OPOCUTENbHBIX KaHanoB. [loaTomy, kpome u3-
BECTHBIX KpuTEpHeB, xapakrtepusyronmx padory HC (cpeaneskcruryaranmonsbiii  KITJI
Tpu 06ECNeYeHNH 3aJaHHOTO TpaduKa BOJONOJAYM, CTOMMOCTh MoAbeMa 1 M> BOIBI MM
CTOMMOCTbH MoJbeMa 1 T-M BOJBI U T. I1.), 110 HAIIEMy MHEHHIO, 3Q(HeKTUBHOCTH padoTsl HC
JOJKHBI XapaKTEPHU30BaTh KPUTEPUU, KOTOPHIE OOBIYHO XapaKTepHu3ylT 3 (HEeKTHBHOCTE pa-
0O0TBHI MaruCTPaIbHBIX OPOCUTENBHBIX KaHaIoB (00muii KII/l kananoB wim motepu).

DT KPUTEPHUH XapaKTEPHU3yIOT BO3MOXKHBIE TOTEPH OPOCHTEIHHOW BOJBI TPH €€
TpaHcnopTupoBke. [Ipyu BbIYMCIEHUM pacyeTHBIX 3aTpaT Ha MOIbEM BObI, KOTOpas 3aTeM
ObuTa MOTepsiHa Ha (UIBTPAIMIO, PACXOABl HA SKCILTyaTal[MI0 MOTYT YYHUTHIBATHCS MyTEM
YMHOXEHHS 3aTPaT Ha AJIEKTPOIHEPIHIO AJIsl HOIbeMa BOJbI Ha ONpeAeeHHbIN Kod(hpUuineHt
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(manpumep, Ha 1,2—1,3). Ecmi cTomMOCTh 3aTpaT Ha SHEPTHIO, HEOOXOaUMas s ToIbeMa
1 »® Bozsl Ha 1 M, coctaBnsger C, CyMOB, TO pacdeTHBIE 3aTPaThl MOKHO BHIPa3uTh Kak 1,2C
nwmu AC. Torna croumocts 1 M? BOJIBI, TIOTepsiHHOM mocie 1-if HC, Bo3pacTeT Ha BENHYUHY
AC (H:), rne Hr — reomeTpuyieckasi BbicoTa rojabemMa BoJibl Ha 1-if HC.

[Tocne 2-it HC croumocts Bojbl Bo3pacteT Ha BennunHy AC (Hy + Hp), mocne 3-if —
Ha Benuuuny AC (Hr1 + Hr2 + Hi3), a nocne n-it — Ha Benuuuny AC (Hri + Hr2 + ... + Hw).

Kputepus, olieHMBAIOIIEro CTENEHb BO3MOXHOIO COOTBETCTBUS MOAAYH OPOCHUTEINb-
Heix HC ontumansHOMY rpaduky BogonoTpeOIeHnss 1 OJHO3HAYHO OIEHUBAIOIIECTO TOT WIIN
MHOM crtoco0 U3MEHEHHs M0JauH, B TEXHUUYECKOH JINTepaType HaMu 0OHapy>KeHO He OBLIO.

[InaBHoe u3menenue nogaun HC MoXkeT oCylecTBIATHCS ITyTEM UCIOJIb30BAHUS EMKO-
ctu kaHana Mexy HC u rugporexHuueckuM coopyxeHnuem, otaesstommm kackag HC ot opo-
CUTEJIbHBIX KAHAJIOB, WM UCIOJIb30BAHNUS CIIELUAIIBHON EMKOCTH, HAIIPUMEP BOJOXPAHUIIHUILA.

Bopnoxpanumnuiie MoKeT UCTIOIb30BaThCs 11 MOBBIIIEHUS KO3 (UIMEHTa UCTIO0Ib30-
BaHUs BOJOIIOIBEMHOTO 00opynoBanus Ha HC u, kpoMe TOro, mo3BoJIsSeT UCIIOIb30BaTh CTOK
BOJIOMCTOYHMKA B HABUIallUOHHOE BpeMs roja. B stoMm cimydae HEOOXOIUMO MMETh KpHUTE-
puii, xapakTepusyronuii 3ty cnocooHocts HC, Harpumep oTHOLIEHHE 00beMa BOJIbI, UCIIOJIb-
30BaHHOI'O Ha OPOLIEHHE M3 BOJOXPAHWJIMINA, KOTOPBIA ObLI 3aKayaH B HEBEreTAl[MOHHBIN
nepuo, K 00memMy 00beMy BOBI, MOCTyNUBIIEMY U3 Bogoxpanuiumia B OC.

Haubonee npueMiaeMbIM peKUMOM pabOThl IPOMEXKYTOUHBIX KaHAJIOB 3TOT0 Kackaja
ABJIIETCS. PAaBHOMEPHBIN PEXUM TEUEHUs BOJbI B KaHanax. Bo3moxkHo B aBankamepax HC
IPUMEHSTH MTOANOPHBIN peXHM (B Ipezenax, 00eceunBarOUX He3aulIeHue HKHIX ObeoB
CTaHIIMi1), KOTOPBIN MO3BOJSET YMEHBIIUTH COPOCHI B NMEPUO] U3MEHEHUS pacxojia B mpoMe-
KYTOUHBIX KaHaJlaXx U co3/aeT Oojee ONaronpusATHBIN peKUM pabOThl HACOCHBIX arpera-
toB (HA). Co3nanue moamopHoro pexuma B HikHeM Obede HC ymeHbmiaeT reomerpuye-
CKYIO BBICOTY MOABEMA BOABI, @ 3HAYUT, YMEHBIIAET U MOIHOCTh, HEOOXOAUMYIO ISl OAb-
eMa 3aJJaHHOTO KOJIMYECTBA BOJBI. PallnOHAIBHBIM MOANOPHBINA PEXUM OYIET, O-BUIIMOMY,
TOT/Ia, KOT/Ia IPU €ro BBEACHUHU pa3HUIA MEXJTY CTOMMOCTBIO COIKOHOMIJIEHHOW >HEpPruul U
JIOTIOJTHUTEIbHBIMU 3aTpaTaMy Ha OYMCTKY KaHaja OT HAHOCOB (C BBEACHHEM IOAIIOPHOTO
pexxnmMa) OyeT MaKCUMabHOM.

AHanu3 CTPYKTYpbl SHEPro3aTpaT MO3BOJIMII BBISIBUTH CIIEAYIOLIME OCHOBHbBIE HAIIPaB-
JeHUs, B KOTOPBIX SHEprocOeperaroye MepOnpUATUs MOTYT JaTh HauOoubmmi 3¢ddekrt:
000CHOBAaHHE PALMOHAIBHBIX MOTPEOHOCTEH, CTPYKTYphl SHEPrOHOCHUTENEH M IMOTEHLIHaja
sHeprocoepexxeHus, 3pHEeKTUBHOE UCIIOIB30BaHUE CYIIECTBYIOIIETO, CO3/IlaHIEe HOBOIO 000-
PYAOBaHUS IS SHEPTOEMKHX ITPOLIECCOB, MOBBIIICHNE 3()(PEKTUBHOCTH yIpaBICHUS YHEPTO-
coepexxenneM [1].

OTU MEpONpUATHS MO3BOJIAT OLIEHUTh OOLIMI MOTeHIMaNl 3HeprocoepexeHus u 00o-
3HAYUTh TEPBOOYEPEHbIE SKOHOMUYECKHU 11€JIeCO00pa3Hble Mephl TEXHHUUECKOTO IepeocHa-
IIEHUsI KOHKPETHBIX CUCTEM 3HEProo0ecnedyeHns U SKOHOMUU TOIUIMBHO-3HEPI€TUYECKUX pe-
cypcoB B Pecriy0Oinke Y30ekucTas.

OcHOBHOE BHHMaHHE YIENSETCS TMOBBIIECHUIO YPPEKTHBHOCTH KCILTyaTallud UPPH-
raioHHbIX HC BBUAY 3HAUMTEIBHOTO pacxoia 3JIEKTPOIHEPIHH, HEOOXOIUMOCTH 3aMEHBI
WINA KalMTaJIbHOIO PEMOHTa OCHOBHOI'O HACOCHO-3HEPreTHYECKOr0 000PYJOBAaHUS U APYTHX
AKCILTyaTal[MOHHBIX 3aTpar.

VYrpapiieHue pexuMaMu ¢ y4eToM HeycTaHoBuBLIMXcs mporeccoB Ha HC B 3aBucu-
MOCTH OT XapakTepa U NpUUYUHBI orpaHuueHus napamerpos HC HE00X0auMo OCyIIeCTBIIATh
U3-32 aBapUIHBIX (BHE3AITHBIX) HAPYILIEHUH 3KCIUTyaTallMOHHOTO pexnmMa obopynosanus HC,
BBI3BaHHbIX OTKa3aMH (aBapUIHHBIMU OTKJIFOUYEHUSIMM), TIOJTHBIM BBIXOJOM M3 CTPOS SHEPIOCH-
CTEMBI, U3-3a JIEKTPUUECKUX HArpy30K.

310 MMeeT 0OMbILIOE 3HAYEHUE, KOTOPOE CBA3AHO C YAaCTHIMU BKJIIOYEHUSIMH U BBIKIIIO-
YEHUSIMM HACOCOB, 3aKPHITHEM 3allOPHOM apMaTyphl, 3allOJHEHHEM TpyOOIpOBOJOB BOOM.
Peskune xoneOanus naBieHus (TMAPaBINYECKUM yAap), Kak MOKa3ajl OIBIT SKCILTyaTalluy, pH-
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BOJIAT K pa3pylICHUIO TPYyOOIIPOBOJIHOM apMaTyphl, MPOTOYHON YAaCTH HACOCOB M JaXKe K IOJI-
HOMY BbIXO1ly U3 cTpos anemeHToB HC. 3amaua ata emie 6osiee yCIoKHSIETCS TEM, YTO B CBSI3U
¢ 1eUIIMTOM MeTalsla ¥ METaJUIMYECKUX TPYO B HACTOsIIEe BpeMs IPU CTPOUTEIHCTBE OPOCH-
tenbHbIX HC yxmagsiBaetcst muiib 20 % HamopHBIX CTaTbHBIX TPYO, MPOYHOCTHHIE KadecTBa
KOTOPBIX 3HAYMTENHHO MPEBOCXOIAT Ka4eCTBA HEMETATMUECKUX (acOECTOIIEMEHTHBIX, XKeJle-
300€TOHHBIX) U TOHKOCTEHHBIX TPYO, JI0JI1 KOTOPBIX CEroHs cocTapisier ooee 75 %.

B cucreme HenpepbIBHOTO ONEPaTHBHOTO KOHTPOJIS TEXHOJOTHYECKHX IMapaMeTpoB
JIOJIKCH OBITh HAJKEH YHEPrOayIUT M PEBU3HS CHCTEM UCTIOJIB30BaHHUS BOJIHI.

Pexoncrpykuna HC nns ynoBineTBopeHus: HOTPEOHOCTEN CEIBCKOT0 X03s1CTBA B BOJE
TpeOyeT MHBECTULIMH B OCHOBHBIE COOPYKEHUs, 000pYI0BAaHUE M CHUCTEMBI 3JIEKTPOCHA0XKeE-
HUS, KOTOPBIE JOJDKHBI TIOJIaBaTh JIEKTPOIHEPTHUIO CBOEBPEMEHHO U B JOCTATOYHOM OOBEME.
[ToaToMy HEOOXOIUMO TIIATEITHLHO OMPEASNATH IUIomanb obcmyx)uBanus Takux OC u MUKO-
BbIe MOTPEOHOCTH B BOJIE C T€M, YTOOBI MOXKHO OBLJIO TOYHO OINPEAETUTH MOUTHOCTH HOBBIX
HacocoB ¢ BeicokuM KIIJI, koTopble Ha/10 BBIOpAaTh U YCTAHOBUTH Ha cTaHuuu. Crenyer uzde-
raTh YCTAaHOBKH HacCOCOB C YPE3MEPHOM MOIIHOCTHIO, TaK KaK 3TO MPHUBEACT K MOBBIIIEHHON
MOTPEOHOCTH B 3JIEKTPOIHEPTUU.

B 10 Bpems kak HacocHOe OOOpyHOBaHME, BKIIOYAsl SJIEKTPOABUTATENH, MOCTEIIEHHO
CTaHOBUTCS Bce 00JIee SKOHOMHUYHBIM B MOTPEOJICHUH AIIEKTPOIHEPTHU U YIOOHBIM B SKCILTya-
TalluK, TaKUE YJIYYIIEHUS TUIOXO COYETAIOTCS C CYIIECTBYIOIICH MH(PPACTPYKTYpOMl pacmhpese-
nenus Bojbl B 3TUX OC. JleWCTBEHHBIMU DJIEMEHTaMH Ui TOBBIMICHHUS 3((HEKTHBHOCTH HUC-
MIOJIb30BAHUS BOBI SIBIISTIOTCS] COOPY>KEHHsI, 00ECTICUHNBAIOIINE PETYIMPOBAHUE PACXOI0B BOIBIL.

MOHHTOPHHT 3TUX PACXOJIOB SIBJISICTCS €AMHCTBEHHBIM PaIlOHAIBHBIM CIIOCOOOM Be-
CTH y4eT OallaHca IPUTOKA BOJIBI B CXEMY U €€ UCIIOIb30BaHMs epMepamH.

PekoMengamnuu 1o COBEPIIEHCTBOBAHUIO TEXHOJIOTMM JKCIUTyaTallil HEOOXOAUMO
YYUTHIBATH PA3/IEIBHO MO BOJOMOABOASIINM M OTBOISIINM COOPYKEHUSM, a TaKXKe CBA3YIO-
IIMM 3BEHBSIM B pa00TE OCHOBHBIX arperaToB M THIPOTEXHUYECKOTO KOMILIEKCA.

3amena crapbix HacocoB tuma 22HJIC ma HC «Mexnato00x-3» ¢ moJBEHICHHON
miomanasio 2164 ra gaeT COBOKYNMHYIO SKOHOMHIO MOTPEOIIeMON 3JIEKTPOIHEPTUuu 10 65 %
CYILIECTBYIOIIETO IHEPTroNoTpeOIeHUsI. DKOHOMHUS SJIEKTPOIHEPTUU TMPU HWHBECTUIIMOHHBIX
3aTpaTax OKyIaercs 3a 2 roja. BoccTaHoBieHHe HAMOPHOTO TPyOOMPOBOIA U €ro 3ariydle-
HUE O 3eMJTI0 I TIPEJOTBPAIICHHUS] HECAaHKIIMOHHUPOBAHHBIX BPE30K MO3BOJIUT 3KOHOMHTH
10 40 % romoBoro o0beMa BOJBI M IOCTATOYHO JJISI BOCCTAHOBJIEHUS CEIIbXO03IPOU3BOICTBRA
Ha 170 ra. B 2013-2017 rr. ronoBele 3KcIUTyaTalMoHHbIE n3nepkku Ha HC cHuzumuch
no cpaBHeHHIo ¢ 2012 1. B 4 pa3a (¢ 19,2 no 4,7 MIH CyMOB) TOJIBKO 32 CUET MOBBIIICHUS
HaJIe)KHOCTU U 3((EKTUBHOCTH pabOThI HACOCOB.

CoBepIIeHCTBOBAHUE SKCIUTYaTallMd U TMOJICPKKH CHUCTEM, YIpaBIECHUE PEKUMaMU
HC, I'DC, snekTpocucteM BO MHOTOM CXOXH.

B mayioBoiHBIC TIEpHOBI B CBSI3U C BOJHBIM JC(DHIIMTOM IMOCTYIACT HEIOCTATOYHOE
KOJIMYECTBO BOJIBI JIJIsI OXJIAXKACHUS arperaToB, YTO MPUBOJIUT K HETATUBHBIM TOCIIECICTBUSIM.

B Tex cnyyasix, Koraa reHepaTophl OXJIaX/Iat0TCs TIPH MOMOIIH CTICIUATEHBIX BEHTUIS-
TOPOB, PacXoJl BOABI U SHEPTHU MOKET OBITh CHUYKEH 32 CUET MEPUOTUIECKUX OCTAHOBOK BEH-
TUJISTOPOB. DTO MEPOIPHUATHE JTOMYCTUMO JIUIIL TIPH TIIATEIILHOM HAOJIOIEHUH 32 TeMIepa-
Typol TE€HEpaTOpPOB M MpPH YCIOBUU MOJIEPKAHUS ITON TeMIlepaTyphl HIDKE 3aJlaHHOM Ipe-
JIENbHOM BEMUYHMHBL. TO K€ caMOe OTHOCHUTCS M K CIy4asiM 3aMKHYTOW CHCTEMBbI OXJIaXKICHUS
TeHEepaToOpOB: NEPUOUYECKH OCTAHABIMBASL HACOCHI OXJIAXIECHUS B XOJOJHOE BpPEMs, MOXKHO
HSKOHOMHTH BOJly U SHEPTUIO, MOAJIEPKUBAsi TEMIIEpaTypy '€éHepaTOpPOB B 3aJaHHBIX Mpeaeax.

3HAUUTENbHOE KOJIMYECTBO dHEPruu Ha HeKOTopblx HC 3aTrpaunBaercs Ha o6orpeB 3a-
TBOPOB M B HEKOTOPBIX CIIy4asiX Ha 00OTPEB COPOYAECPKHUBAIOIINX pelieToK. Pacxo sHeprun
Ha 3TH LIETM MOXKET ObITh 3aMETHO COKpAILlEeH 3a CUYET TUIATEIbHOT0 HAOIIOACHUS 32 TEMIIepa-
TYpO# BOJBI B BEpXHEM Obe)e CTAHIIMH U B PE3YJIHTATE ATOTO 33 CYET YMEHBIICHUSI BPEMEHHI
paboThl HarpeBaTeNbHOM cUCTEMBI. J[71s Takoro poaa HaOMIOIEHU TOMKHBI OBITH UCIIOJIB30-
BaHbI JIUCTAHIIMOHHBIC TPHUOOPEI.
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AHanornuneie paboThI BBITTOHEHBI P MojaepHu3anuu ['DC «Xumpay 2» Ha KaHae
«Jlaprom» ¢ pacxogom Q = 180 m>/c. Ha crannuum pabotaroT Tpu arperara: asa 1o 7,7 MBT
¢ reHeparopamu «BectuHray3» u oguH MoiHoOCThIO 7,0 MBT ¢ reHepaTopoM «Y pansinekTpo-
ammapar.

Kpome 3ameHbI TypOUMH M T'€HEpPAaTOPOB PEIIATUCH MPOOJIEMBI 3aIUTHI OT 3aWJICHUS
HIDKHero Obeda u ruaBHuka. [locie mogepauzammu ['DC Ha CTaHIUM YCTaHOBIICHBI JIBa ar-
perata mo 9 MBT u oqun Ha 7,5 MBT. B nocnennee Bpemsi B BOJE MOSIBUJICS KPACHBIM KBap-
IIEBBIH TIECOK, YBEIMYUBAIOIINN U3HOC MPOTOYHOM yactu TypOun. Ha paGouem komece Typ-
OWHBI 3aMETHBI IOCIEICTBUS KaBUTAIIMOHHO-aOpa3MBHOTO HM3HOCA, KOTOPBIA YCTpPaHSETCS
HAIUIaBKOM M mocneayromeil 6anancupoBkoid. VI3HOC HamopHOTro TpyOOIpoBOAa COCTaBISET
B CpeJIHEM 3 MM OT Ha4aJlbHOM TOJIIIHUHBI 12 MM.

B macrosimee BpeMs W3 HCTOYHHKOB BO30OHOBIISIEMOW SHEPTUU B HHEprodanance
VY30eknucTaHa 3aMETHYIO JIOJIO0 COCTaBISieT JIMIIb TUAPOIHEPTUS €CTECTBEHHBIX BOJOTOKOB.
[ToTeHuman ruposaHepropecypcoB oneHuBaerca B 88,5 mipa kBT u, BKItoUas TEXHUYECKUN
27,4 mapa kBT-4, U3 KOTOpPOro Ha CErOAHS MCIONb3yeTcs ToJbko okoiio 30 %. IIporpamma
pa3BUTHS MaJOW TMJIPOIHEPTETUKU IPETyCcMaTpUBaeT cTpouTenbcTBO Maibix I'DC. Ecian ux
MOTeHIKaN OyIeT UCMOJIb30BAThCA ONTHUMAILHBIM 00pa30M, TPOU3BOIUMOTO UMH SJIEKTpHYe-
CTBa MOXKeET ObITh AocTaTo4yHO J1st Becex HC pecnyOnuku.

BrIBOaBI

1 HeobxonuMocTh sHeprocOepeskeHuss 000CHOBBIBACTCS TEXHOJIOTHUYECKUMH U DKO-
HOMHUYECKUMHU (pakTopamu. KpymHble HACOCHBIE YCTAaHOBKHU SIBJISIFOTCSI BEChbMa YHEPTOEMKHMHU
o0bekTamMu. OHU €XKEToJHO pacxoayrT npumepHo 20 % BrIpaOaThIBAEMON 3JIEKTPOIHEPTHH,
yro ais pecniyonuk CHI™ cocraBnser oxomno 300 mapa kBt -u/ron. IIpu exxerogHom npupocre
BBIPAOOTKH 3JEKTPOIHEPTHH B 3—4 % BBOJ HOBBIX SHEPTETHUECKHUX MOITHOCTEH B pe3yabTaTe
sHeprocoeperarommx pe:kuMoB Ha HC MoXeT OBITh CHUKECH Ha TPETh.

2 Ha ocHoBe pa3paOOTKM METOJUKHU TEXHHUKO-3KOHOMHYECKHMX pacueToB IO PEKOH-
CTpyKUMU U MojepHuzanuu o0sexktoB HC, HOBoro merona nuddepeHIMpoBaHHBIX PECYPCO-
3arpar npu GyHkuuonupoBanu HC B pernoHalbHBIX YCIOBUSAX PECITYOJIMKH pElIeHa 3a1ada
OIpeeNICHUs] KpUTEPUATIbHBIX 3HAYEHHUM pecypco- U 3HEProcOeperarwmux TeXHOJIOTUN JKC-
wryataruun HC. JlanpHeimue paGoThl MPOAOKAIOTCA IO HAMPABICHUSIM PACIIUPEHHUS U
UACHTU(DHUKAIIMHI TEXHOJIOTUHU IKCIUTyaTallii BOJOTIOABOIAIINX U HAIIOPHBIX COOPYXKEHUH y3-
na HC, a takke BapHMaHTOB YIPABJICHUS HOBBIMU CPEICTBAMH PETYIMPOBAHUS pabOTHI OC-
HOBHBIX 31eMeHToB HC OC.
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