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AHAJIN3 KPUTEPUAJIBHBIX 3HAHEHHﬁ PECYPCO-H
SHEPI'OCBEPEI'AIOIINX TEXHOJIOT'UM ITPA SKCILTYATAIIUA
HACOCHBIX CTAHIOUU OPOCHUTEJIBHBIX CUCTEM

Lenvto 0annotl pabomvl s615eMCs AHANU3 KPUMEPUEE IHEPLOCOEPe2atOUUX PENCUMOB
pabomuvl HACOCHLIX cmanyuti opocumenvhvix cucmem. C yuemom mozo, umo Kpynuvle HACoC-
Hble CIAHYUU SISIOMCS 8eCbMA IHEP2OCMKUMU 00bEKMaMmul, OaHbl PEeKOMEHOAYUlU No COKpPa-
wieHuro nompedieHUs: FHepeul NPU MOOEPHUZAYUU U CIUMYIUPOBAHUU IPHEKMUSHOCTU IKC-
nayamayuu HacocHvlx cmanyu, I'9C, obecneuusaiowux 3K0HOMUIO d1ekmposnepauu. Ilano-
8asl cucmema MexHUuYecKol 3KCHLyamayuu npu 6HeopeHulu PeKoMeHOAyull 00aXNCHa obecne-
UMb SHEP20IPDHEKMUBHYIO, HAOEHCHYIO U De3asAPULIHYIO PAOOMY HACOCHO20 000PYOOBAHUSL.

Knouesvie cnosa: nacocnvle cmanyuu, Kpumepuu OyeHKu, SHepeocoepedicerue, pecyp-
cocbepedicenue, OpocumenbHas cucmemd, 3QHekmusHocms, MexHOI02Us.
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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.
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Jlst BBIOOpa oNTHUMAIBHOTO pekuMa padoTsl HacocHbIX ctannuil (HC) opocuTenbHbIX
cucreM (OC) aBTopsl pazpaboTaiy KpUTEPHHU OLEHKH 3(P(PEKTUBHOCTH PECypco- M IHEPro-
cOeperaromux TeXHOJOTHH 1pu dKcruryaranuu HC.

B coBpeMeHHBIX TPUPOIHO-XO035HCTBEHHBIX U SKOHOMMUYECKUX YCIOBHSX, KOI/Ia B Jie-
CATKA M COTHHM pa3 BO3PACTaeT CTOMMOCThH 3KCIUIyaTallUOHHBIX H3JIEPKEK, UX SKOHOMHIO
B IIEPBYIO OYepelb HEOOXOIMMO OCYIIECTBIATH 32 CUET:

- YMEHBIICHUS MOTPEOJICHUS JIEKTPOIHEPTUU U IPYTHX SHEPrOHOCUTENEH M0 OCHOB-
HOMY U BCIIOMOTaTeIbHOMY 000pYI0BAHUIO;

- COKpallleHUsl 3aTpaT Ha OYMCTKY BOJOMOJBOASIIMX U COMNPATAIOUINX COOPYKEHUM
OC ot m1aBHUKA ¥ HAHOCOB;

- YBEJIMUEHUSI MEKPEMOHTHOTO MEpHoJia HACOCOB (YMEHBILIEHUSI CPOKOB, CTOMMOCTHU
PEMOHTA, IOCTaBKU 3allaCHBIX YacTel);

- ONTUMH3AUH IKCIUTYaTallUOHHBIX PEKUMOB U XapaKTEPUCTUK HACOCOB.

[lepeuncnennble HallpaBIeHUs AOHKHBI YUUTHIBATh SKOJOTMYECKHE ACIEKThI IKCILTY-
atanuu HC, knmumaTtudeckue ocodeHHocTu PecyOnuku Y30ekucTaH, COKpalleHue Hempou3-
BOJUTENBHBIX TToTepb BoAbl OC u npyrux pecypcos [1].

[IpoBenenusiii B 2012—-2017 rr. ananu3 3atpat Ha pyHKnoHupoBanue HC BoimonHeH
C YYETOM CYIIECTBYIOUIMX KCILTyaTallMOHHBIX TEXHOJOruH, npuMenstomuxcs Ha HC, xapax-
TEepUCTUK (YHKIIMOHUPOBAHUS OCHOBHOTO 0OOpynoBaHus. Ha ocHOBe uccienoBaHuii u pas-
pabOTKH HOBBIX 3HEPro- U pecypcocOeperammmux TexHonoruii sxkcrryaranun HC pemrena 3a-
Jlada onpezesieHus] KpUTepUaibHbIX 3HAUEHUN TEXHOJIOTUN IKCIUTyaTall|H.

OnTumainbHblil pexxuM padotel HC ¢ sHepreTnueckoil TOUKu 3peHusl OKa3bIBAaeTCs ca-
MBIM JIYYIIUM C TOYKH 3PEHHUS] MHHHMH3AIMH O0€3BO3BPATHBIX MOTEPh OPOCUTEIBHON BOJBI,
YTO C KaXJIBIM r0JIOM OYZIeT CTAHOBHUTHCS Bce Oosiee u Ooliee BakHBIM [ 1, 2].

[IpoBenenuslii ananu3 3aTpat Ha pyHKIHOHUpoBaHUe kpynHbIXx HC mpemycmarpuBaet
CPaBHEHME CYILIECTBYIOIIMX AKCIUTyaTallMOHHBIX TexHosioruid u 3arpatr no HC, xapaxrtepu-
CTUK (YHKIIMOHUPOBAHUSI OCHOBHOTO 00opynoBaHusi. Ha ocHOBe pa3pabOTKH METOUKU TEX-
HUKO-9KOHOMHYECKUX PACUYETOB MO PEKOHCTPYKIMH M MojepHu3auuu oosexToB HC, HOBOTO
MeTofa omnpeaeneHus AudQepeHInpoBaHHbIX pecypco3arpar npu ¢yHkiuonuposannu HC
B PETMOHANIBHBIX yciloBUsAX PecryOnuku Y30ekucTaH pelrieHa 3ajada OnpeeseHus KpUTepu-
JIBbHBIX 3HAUYEHUH pecypcocOeperaronux TexHoaorui sxcrmryaranuu HC.

AHanu3 (pakTHUECKHUX PacxXo/I0B 110 BEIOpAHHBIM paHee 3aTpaTaM Ha OCHOBHBIE JINMU-
TUPYIOILUE MO3UIMH (3JIEKTPOIHEPTHsl HA OCHOBHOE 000OpYy/IOBaHME, TEKYILUH U KalnUTajb-
HBI PEMOHT OCHOBHOT'O 00OpYI0BaHMs) MMOKa3aJl, YTO OHU COCTABIAOT OT 93 10 98 % u cra-
OMJIM3HPOBAHBI IO TOJIAM.

Oco0eHHO CyIIEeCTBEHHO Ha CTOMMOCTb OPOCHTENIBLHOM BOJBI Ha OPOIIAEMBIX 3EMJISX
Biusier KITJ[ kananoB (n Bogoxpanmnumy) nocie nocienseit HC kackana. 3arparsl sHEprun
Ha MOJBbEM BOJbI IPSIMO IPONOPILMOHAIBHEI [10/1a4€ U BHICOTE MOJbEMA U 00OpaTHO MpPOIop-
nroHanbHb! KIT/I BeiIenexammux KaHaJloB U COOPYKEHUM.

Kackager HC, kpoMe mombeMa (BEpTUKAIBHOTO MEPEMEIIEHUs) BOJIbI, MOTYT TpaHC-
MOPTUPOBATH €€ Ha JIOBOJBHO 3HAYUTEJIbHBIE PACCTOSHUSA (FOPU30HTAILHOE MEepEeMEIIECHUE),
T. €. BBIIOJHSIOT (DYHKIIMM MarucTpalbHBIX OPOCHTEIbHBIX KaHaoB. [loaToMy, Kpome u3-
BECTHBIX KpUTEpHEB, xapaktepusyronmx padotry HC (cpemaneskcruryaranmonnbsiii  KITJJ
TpH oOecreyeHut 3aaHHOr0 Tpaduka BOAOMOAAYM, CTOMMOCTh TogbeMa 1 M> BOABI WM
CTOMMOCTH MoabeMa 1 T'M BOJBI U T. 1I.), IO HallleMy MHEHHUIO, 3¢ dekTuBHOCTH paboTel HC
JIOJDKHBI XapaKTepU30BaTh KPUTEPUU, KOTOPbIE OOBIYHO XapaKTepU3yroT 3((HEeKTUBHOCTh pa-
00ThI MaruCTpaIbHBIX OPOCUTENBHBIX KaHaoB (00uwuii KI1/] kananoB wim norepn).

OTU KpUTEpPUM XapaKTEPU3YIOT BO3MOKHBIE IOTEPH OPOCHUTEIBHOW BOJBI IIPHU €€
TpaHcnopTupoBKe. [lpyu BbIYMCIEHUM pacdyeTHBIX 3aTpaT Ha MOJIbEM BOJbI, KOTOpas 3aTeM
OblTa moTepsiHa Ha (DUIBTPALIMIO, PACXOIbl HA JKCIUIyaTallUI0 MOTYT YYUTBIBATHCS ITYTEM
YMHOXEHHS 3aTPaT Ha AJIEKTPOIHEPIHIO AJIsl MOIbeMa BOJbI Ha ONpeAeeHHbIN Ko puinenT
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(manpumep, Ha 1,2—1,3). Ecnmu cromMoCTh 3aTpaT Ha SHEPTHIO, HEOOXOaUMas s TOoIbeMa
1 »® Bozbl Ha 1 M, coctaBnsger C, CyMOB, TO pacdeTHbIE 3aTPaThl MOKHO BBIPasuTh Kak 1,2C
um AC. Torna croumocts 1 M? BOJIBI, TIOTepsiHHOM nocie 1-if HC, Bo3pacTeT Ha BEMYUHY
AC (H:), rae Hr — reomeTpuyieckas BblcoTa roabemMa Bobl Ha 1-if HC.

ITocne 2-it HC croumocts Boabl Bo3pacteT Ha BenuunHy AC (Hri + Hr), mocne 3-it —
Ha Benuuuny AC (Hr1 + Hr2 + Hr3), a nocne n-it — Ha Benuuuny AC (Hri + Hr2 + ... + Hw).

Kputepus, oleHMBAIOIIEro CTENEHb BO3MOXHOIO COOTBETCTBUS MOAAYM OPOCHUTEINIb-
Heix HC ontumansHOMY rpaduky BogonoTpeOiIeHnss 1 OJJHO3HAYHO OLIEHUBAIOIIETO TOT WK
MHOH CII0CO0 M3MEHEHHMs [10/1a41, B TEXHUUECKON JINTepaType HaMu 0OHapyKEeHO He ObLIO.

[InaBHoe usmenenue nogaud HC MoeT oCylIeCTBIATCS IIyTEM UCIIOIb30BAHUS EMKO-
ctu kaHana Mexny HC u rugporexHuueckuM coopyxenueMm, oraenstomum kackag HC ot opo-
CUTEJIbHBIX KaHAJIOB, WM UCIOJIb30BAHNUS CIIELUAIIBHON EMKOCTH, HAIIPUMEP BOJAOXPaHUIIUILA.

Bopnoxpanumnuiine MoKeT UCIOIb30BaThCs I MOBBILIEHUS KO3 (UIMEHTa UCIO0Ib30-
BaHUs BOJOIIOILEMHOTO 000opyaoBanus Ha HC u, KpoMe TOro, mo3BoJISeT UCIIOIb30BaTh CTOK
BOJIOMCTOYHUKA B HABUIAllUOHHOE BpeMs roja. B stoMm cimyyae HEOOXOIUMO MMETh KpHUTE-
puii, xapakTepusyromuii 3ty cnocooHocts HC, Haripumep oTHOLIEHHE 00beMa BOJIbI, UCIIOJIb-
30BaHHOI'O Ha OPOLIEHHE M3 BOJOXPAHWJIMILNA, KOTOPBIA ObLI 3aKayaH B HEBEreTAl[MOHHBIN
nepuoJ, K 00memMy 00beMy BOIBI, OCTyNUBIIEMY U3 Bogoxpanmiuia B OC.

HauOonee npuemiaeMbIM pexuMOM pabOThl IPOMEXKYTOUHBIX KaHAJIOB 3TOr0 Kackaja
ABJIIETCS PAaBHOMEPHBIM PEXUM TEUEHUs BOJbI B KaHanax. Bo3moxkHo B aBankamepax HC
HIPUMEHSATH MOANOPHBIN peXUM (B Ipezenax, 00ecneyrBaroIuX He3auleHue HKHIX ObeoB
CTaHILUH), KOTOPBIA TO3BOJISIET YMEHBIIUTH COPOCHI B TIEPHOJ M3MEHEHHS pacxoja B IpoMe-
KYTOUHBIX KaHaJaX M co3/aeT Oojee OJaronpusATHbI peKUM pabOThl HACOCHBIX arpera-
toB (HA). Co3nanue moamopHoro pexuma B HikHeM Obede HC ymeHbmiaer reomerpuue-
CKYIO BBICOTY MOABEMA BOJbI, @ 3HAYUT, YMEHBIIAET U MOILHOCTh, HEOOXOAUMYIO Ui MOAb-
€Ma 33/IaHHOTO KOJIMYECTBA BOABI. PalimoHaIbHBIM OIIOPHEIN peXUM OYyJIET, MO-BHIUMOMY,
TOT/1a, KOT/Ia IPU €ro BBEIACHUU pa3HUIA MEX]Y CTOMMOCTbIO COIKOHOMIJIEHHOM SHEpPIruu U
JIOTIOJIHUTEIBbHBIMU 3aTpaTaMy Ha OYMCTKY KaHaja OT HAaHOCOB (C BBEACHHEM IOAINOPHOIO
pexxuma) OyAeT MaKCHUMaJIbHOM.

AHanu3 CTPYKTYpbl SHEPro3aTpaT MO3BOJIMUI BBIIBUTH CIIEAYIOLIME OCHOBHbBIE HAIIPaB-
JeHUs, B KOTOPBIX 3HEprocoeperaromye MeponpuaTuss MOTyT JaTh HauOonubmmi 3¢ddekrt:
000CHOBaHHE pPALMOHAIBHBIX MOTPEOHOCTEH, CTPYKTYphl SHEPrOHOCUTENEH M IMOTEHLIHaja
sHeprocoOepexeHns, 3PPEeKTUBHOE UCIOJIb30BaHUE CYLIECTBYIOIIEr0, CO3/laHMEe HOBOIO 000-
PYZIOBaHUS JJIsl SHEPTOEMKHUX IMPOLIECCOB, MOBBIIEHUE 3()(PEKTUBHOCTU YIPABIIEHUSI IHEPTO-
coepexxenuem [1].

OTU MEpONpPUATHS MO3BOJIAT OLIEHUTh OOLIMI MOTEeHIMal 3HeprocoepexeHus u 00o-
3HAYUTh MEpPBOOYEPEIHbIE SKOHOMUYECKHU I1€JIecO00pa3Hble Mephl TEXHUUECKOro MepeocHa-
IIEHUS] KOHKPETHBIX CUCTEM 3HEProo0ecnevyeHnss U 3KOHOMHUY TOIUIMBHO-YHEPreTUUECKUX Pe-
cypcoB B PecniyOnnke Y30ekucras.

OcCHOBHOE BHMMAaHHE YJENSETCS MOBBILIEHNI0 3PPEKTUBHOCTH IKCIUTyaTallil UppH-
raioHHbIX HC BBUAY 3HAUMTENBHOTO pacxoia 3JIEKTPOIHEPrHH, HEOOXOIUMOCTH 3aMEHBI
WIN KalUTaJIbHOIO PEMOHTa OCHOBHOI'O HACOCHO-3HEPreTUYECKOr0 000PYJOBAaHUS U APYTHX
AKCIUTyaTal[MOHHBIX 3aTpar.

VYnpasiieHue pexxuMaMu ¢ y4eTOM HeycTaHoBuBIIMXcs mporeccoB Ha HC B 3aBucu-
MOCTH OT XapakTepa M MPUYMHBI orpaHudeHus napamerpoB HC HeoOXoanMo oCylecTBISTh
U3-32 aBapUIHBIX (BHE3AITHBIX) HAPYILIEHUH 3KCILTyaTallMOHHOTO pexuma obopynosanus HC,
BbI3BAHHBIX OTKa3aMH (aBapUUHBIMH OTKJIFOUEHHUSIMH ), ITOJIHBIM BBIXOJIOM M3 CTPOSI JHEPrOCH-
CTEMBI, U3-3a DJIEKTPUUECKUX HArpy30K.

310 MMeeT OOoJbIIOe 3HAYCHUE, KOTOPOE CBA3aHO C YACTHIMM BKJIIOUEHHUSMH U BBIKIIIO-
YEHHUSMHU HACOCOB, 3aKPHITHEM 3allOPHOM apMarypbl, 3allOJHEHHEM TPyOONpOBOAOB BOJOM.
Pe3kue xoneOanus gaBieHus (TMAPABINYECKHUH yaap), KaK MOKa3al OIBIT SKCILTyaTalluu, pH-
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BOJIAT K pa3pylIEHUIO TPYyOOIIPOBOIHOM apMaTyphl, MPOTOYHON YAaCTH HACOCOB M JaXKe K TOJI-
HOMY BbIXOIy U3 cTposi snemeHToB HC. 3amaga 3ta erie 6oiiee yCIOKHSIETCS TEM, YTO B CBSI3U
¢ 1edUIIMTOM MeTallla U METaJUIMYECKUX TPyO B HACTOsIIEe BpeMs IPU CTPOUTEIHCTBE OPOCH-
tenbHbIXx HC yxmagsiBaetcst nmuiib 20 % HamopHBIX CTabHBIX TPYO, MPOYHOCTHHIE KayecTBa
KOTOPBIX 3HAYUTEIHHO MPEBOCXOAST KaueCTBA HEMETAIUTMUECKUX (aCOECTOIEMEHTHBIX, JKele-
300€TOHHBIX ) 1 TOHKOCTCHHBIX TPYO, JI0JIsI KOTOPBIX CErOIHS cocTaBiisieT 0ojee 75 %.

B cucreMe HenpepbIBHOTO ONMEPATHBHOTO KOHTPOJI TEXHOJOTHYECKHX MapaMeTpoB
JOJIKEH OBITh HAJTaKEH YHEProayIuT U PEBU3HS CHCTEM UCIIOJIB30BaHMUS BOJIBI.

Pexoncrpykuus HC st ynoBineTBopeHHs MOTPeOHOCTEH CETBCKOTO X03sCTBA B BOJIE
TpeOyeT MHBECTULIMH B OCHOBHBIE COOPYKEHHUs, 000pYIOBaHUE M CHCTEMBI 3JIEKTPOCHAOXKeE-
HUS, KOTOPBIE JIOJDKHBI MI0JIaBaTh 3JEKTPOIHEPTHUIO CBOEBPEMEHHO U B JOCTATOUHOM OOBEME.
[ToaToMy HEOOXOIUMO TIIATETBLHO OMPENENATh TUIoanb odcayxuBanust Takux OC u MuKo-
Bble MOTPEOHOCTH B BOJIE C TEM, YTOOBI MOXKHO OBIJIO TOYHO OINPEAETUTh MOUTHOCTH HOBBIX
HacocoB ¢ BeicokuM KIIJI, koTopble Ha/10 BBIOpAaTh U YCTAHOBUTH Ha cTaHuuu. Cremyer uzde-
raTh yCTaHOBKH HacCOCOB C YPE3MEPHOM MOIIHOCTHIO, TaK KaK 3TO MPHUBEACT K MOBBIIICHHON
MOTPEOHOCTH B JIEKTPOIHEPTUH.

B 10 Bpemsa kak HacocHOe OOOpyHOBaHME, BKIIOYAsl AJIEKTPOABHUrATENH, MOCTEIEHHO
CTaHOBHTCS Bce 00Jiee SKOHOMUYHBIM B TIOTPEOJICHUN JIEKTPOIHEPTUU U YIOOHBIM B IKCILTya-
TaIMH, TAKWE YIYUIICHHUS TUIOXO COYETAIOTCS C CYIIECTBYIONICH MHPPACTPYKTYpPOM pacrpeie-
nenus Bonbl B 3TUX OC. JleCTBEeHHBIMU 3JIEMEHTaMH Ui MOBbILIEHHUS 3((GEKTUBHOCTH HUC-
MI0JIb30BAHUS BOBI SIBIISIIOTCS] COOPY>KEHHSI, 00ECTICUHBAIOIINE PETYIMPOBAHUE PACXOI0B BOIBI.

MOHHTOPHHT 3TUX PACXOJIOB SIBJISICTCS €AMHCTBEHHBIM paIlOHATBHBIM CIIOCOOOM Be-
CTH y4eT OallaHca IMPUTOKA BOJIbI B CXEMY U €€ HCIIOIb30BaHUs epMepamH.

PekoMenganuu 1o COBEPIIEHCTBOBAHUIO TEXHOJIOTMM JKCIUTyaTallid HEOOXOAUMO
YYUTBIBATh PA3/IETBHO MO BOJOMOIBOASIINM M OTBOASIINM COOPYKEHUSAM, a TaKKe CBA3YIO-
[IUM 3BEHBSIM B pa00TE OCHOBHBIX arperaToB M THIPOTEXHUYECKOTO KOMILIEKCA.

3amena crapeix HacocoB tumna 22HJIC ma HC «MexHaTo6oa-3» ¢ IOABEIICHHOM
riomaasio 2164 ra JaeT COBOKYNMHYIO SKOHOMHUIO MOTPEOIIeMON 3JIEKTPOIHEPTrUuu 10 65 %
CYILIECTBYIOIIETO IHEPronoTpeOseHUsl. DKOHOMHUS SJIEKTPOIHEPTUU TMPU WHBECTUIIMOHHBIX
3aTpaTax OKymaeTcs 3a 2 rojaa. BoccraHoBieHHe HaOPHOTO TPYOOIPOBOJA U €ro 3ariayose-
HUE TOJ1 3eMIJIIO ISl IPEIOTBPAICHHs] HECAHKIIMOHUPOBAHHBIX BPE30K MO3BOJIUT SKOHOMHTD
10 40 % romoBoro o0beMa BOJBI M JIOCTATOYHO JJISI BOCCTAHOBJIEHUS CEIIbXO03MPOU3BOJICTBRA
Ha 170 ra. B 2013-2017 rr. ronoBele 3KcIUTyaTaMoHHbIE H3nepkku Ha HC cHuzumuch
no cpaBHeHHto ¢ 2012 1. B 4 pa3a (¢ 19,2 no 4,7 MIH CyMOB) TOJIbKO 32 CUET TMOBBIIICHUS
HaJIe)KHOCTU U 3((EKTUBHOCTH pabOTHI HACOCOB.

CoBepIIIeHCTBOBAHUE SKCIUTYaTallMd U TOJACPKKH CHUCTEM, YIpaBIEHUE PEKUMaMU
HC, I'DC, snekTpocucteM BO MHOTOM CXOXH.

B manoBonHbIE TIEpHOABI B CBSI3U C BOJHBIM JIEPHUIIMTOM TMOCTYIAET HEAOCTATOYHOE
KOJIMYECTBO BOJIBI JIJIsI OXJIAXKIACHUS arperaToB, YTO MPUBOJIUT K HETATUBHBIM TMTOCJIEICTBHSIM.

B tex cnyyasx, Koraa reHepaTopbl OXJIaX/Iat0TCs IPH MOMOIIH CTICIIUATEHBIX BEHTUJIS-
TOPOB, PacXoJl BOABI U SHEPTHU MOXKET OBITh CHU)KEH 32 CUET MEPUOINIECKUX OCTAHOBOK BEH-
TUJISITOPOB. DTO MEPOIPHUATHE JIOMYCTUMO JIMIIh TP TIIATEILHOM HAOJIOIEHUH 32 TeMIIepa-
TypOil T€HEpaTOPOB U MpPHU YCIOBUU MOJAEPNKAHUS 3TOH TeMIlepaTypbl HUKE 33aJJaHHOW Ipe-
JIEIIbHOM BENMUYMHBL. TO K€ caMoe OTHOCUTCS M K CIIy4asiM 3aMKHYTOW CHUCTEMbI OXJIaKJICHUS
TE€HEPaTOPOB: TEPUOJUIECCKH OCTAHABIMBAS HACOCHI OXJIAXKICHHUS B XOJIOJHOE BPEMS, MOKHO
HSKOHOMHUTD BOJY M SHEPTHUIO, TIOIJIEP)KUBAsI TEMIIEPATYPY T€HEPATOPOB B 3a/IaHHBIX TIPE/IeIax.

3HauMTENBHOE KOJIMYECTBO dHEPruu Ha HeKoTopbix HC 3arpaunBaercs Ha o6orpeB 3a-
TBOPOB U B HEKOTOPBIX CIIy4asX Ha 00OTPEB COPOYAECPKHUBAIOIINX pelieToK. Pacxo sHeprun
Ha ITH 1EJM MOKET ObITh 3aMETHO COKpAIICH 3a CUET TIIATEIIbHOTO HAOIIOICHUS 3a TEMIIepa-
TYpO#l BOJIBI B BEpXHEM Obede CTAHIINH U B PE3yIbTaTe ITOTO 33 CUET YMEHbBIIECHUSI BpEMEHU
paboThl HarpeBaTeNbHOM cUCTEMBI. J[71s Takoro poaa HaOMIOIEHUN TOMKHBI OBITh UCIIOJB30-
BaHBI JUCTAHIIMOHHBIC TPHUOOPHI.
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AHanornunbie paboThI BBITTOTHEHBI TIpH MojaepHu3aruu ['DC «Xumpay 2» Ha KaHaie
«Jlaprom» ¢ pacxogom Q = 180 m>/c. Ha crannuum pa6oTaroT Tpu arperara: asa 1o 7,7 MBT
¢ reHeparopamu «BectuHray3» u oguH MomHoOCThIO 7,0 MBT ¢ reHepaTopoM «Y panaiekTpo-
amnmapar.

Kpome 3ameHbI TypOHMH M T'€HEpPATOPOB PEIIAIUCH MPOOJIEMBI 3aIIUTHI OT 3aWJICHUS
HIDKHero Obeda u rmaBHuka. [locne mogepuuzamuu ['DC Ha CTaHIUM yCTaHOBIICHBI JIBa ar-
perata no 9 MBT u oqun Ha 7,5 MBT. B nocnenHee Bpemsi B BOJIE MOSIBUJICS KPACHBIN KBap-
IEBBII NECOK, YBEIMYUBAIOIINN U3HOC MPOTOYHOM yacTu TypOuH. Ha paGouem komnece Typ-
OMHBI 3aMETHBI TOCIEACTBUS KaBUTAIIMOHHO-a0Opa3sMBHOIO H3HOCA, KOTOPBIM YyCTpaHseTcs
HAIUIaBKOM M mocrneayroeil 6anancupoBkoil. VI3HOC HamopHOTo TpyOONpoBOAa COCTaBISET
B CpeJIHEM 3 MM OT Ha4aJbHOM TOJIIMHBI 12 MM.

B Hacrosimee BpeMs W3 HMCTOYHHKOB BO30OHOBIISIEMOW SHEpPIUU B HIHEprodanance
VY30ekucTaHa 3aMETHYIO JIOJIO0 COCTaBJSieT JIMIIb THAPOIHEPTUS €CTECTBEHHBIX BOJOTOKOB.
[ToreHuuan rupo’HEpropecypcoB oreHuBaercs B 88,5 mupa kBT 4, BKItouas TeXHUYECKUI
27,4 mapa kBT 4, U3 KOTOpOro Ha CEroJiHsl UCIOJIb3yeTcsl TOIAbKO okojio 30 %. IIporpamma
pa3BUTUS MaJOW T'MJIPOIHEPTETUKU MPETyCMaTpUBaeT cTpouTenscTBO Maibix I'DC. Ecnu ux
noTeHuan OyIeT UCMOIb30BaThCA ONTUMAILHBIM 00pa30M, MPOU3BOIUMOTO UMH JIEKTpHYe-
CTBa MOXKeET ObITh AocTaTo4yHO /s Becex HC pecnyOmuku.

BriBOaBI

1 HeobxonuMocTh sHeprocOepe:keHuss 000CHOBBIBACTCS TEXHOJIOTHUYECKUMH U JKO-
HOMHUYeCKUMHU (pakTopamu. KpymHble HaCOCHBIE YCTAaHOBKHU SIBJISIFOTCSI BEChbMa YHEPTOEMKHMHU
o0bekTamMu. OHU €XKEToHO pacxoayroT npumepHo 20 % BrIpaOaThIBAEMON 3JIEKTPOIHEPTHH,
yro juia pecnyonuk CHI™ cocraBnsier oxono 300 mupa kBt-u/ron. [Ipu exxerognom npupocre
BBIPAOOTKH 3JEKTPOIHEPTUH B 3—4 % BBOJ HOBBIX SHEPTETHUECKUX MOITHOCTEH B pe3ynbTaTe
sHeprocoeperaromux pe:kuMoB Ha HC MOXeT ObITh CHUKCH Ha TPETh.

2 Ha ocHoBe pa3paOOTKM METOJUKH TEXHUKO-3KOHOMHYECKHMX PacueToB IO PEKOH-
CTpyKUUU U MojepHuzauuu o0sexktoB HC, HOBoro Merona auddepeHInpoBaHHbIX PECYPCO-
3arpar npu GyHKuuonupoBanuu HC B pernoHaTbHBIX YCIOBUSAX PECITYOJIMKHU PElIeHa 3a1ada
OTIpeNieNIeHUs] KPUTEPHATIbHBIX 3HAYCHUN PECYpCO- U IHEProcOeperarommx TeXHOIOTUI IKC-
wiyatanuun HC. JlanpHeimue paGoThl MPOAOKAIOTCA IO HAMPABICHHUSIM PACIIUPEHUS U
UCHTU(PHUKAIIMYA TEXHOJIOTHH SKCILTyaTalluy BOJIOTIOABOASIINX U HAIOPHBIX COOPYKEHHUH y3-
na HC, a Taxke BapMaHTOB YIIpaBJICHHUsS HOBBIMU CPEICTBAMH PETyJIHpPOBaHUs pabOThl Oc-
HOBHBIX 31eMeHToB HC OC.
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HCCJIEJOBAHUE DO@PEKTUBHOCTH PABOTBI YCTAHOBKH 11O OYUCTKE
BOJbI, UCITOJIB3YIOIEN TEXHOJIOTHIO OBPATHOI'O OCMOCA

OchosHOU yenvio Ucciedo8anus A6IAemcs pacyem OpUeHmupo8oUHOl MexXHUYeCcKol,
9KOHOMUYECKOU U IKONOSUHECKOU IhhekmusHocmu cnocoba noyyeHusi Yucmori 600l ¢ UC-
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