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BOITPOCHI TMIPOAKKYMYJIMPOBAHHUS DHEPT'MHU B TAJINMAP I/ KAHCKOM
BOJOXPAHMJIMIIIE

B.Y. Ypuwes, K.C. /Incypaes, P.X. beitmynnaesa, 3.K. Mamaouépos
(THHUM)

Maxonaoa Tanumaposicon cyg om6opuoda neKxmp dHePSUACUHY UUIA0 YUKaApUWL 84 CAKIaul MAcCalalapu 6a 7
— Hacoc cmanyusacuoa oaubd 6opuiean maxcpubaguil maoKuKomIap HAMuICaiapu Kelmupuiaou.

B cmamve anmanusupyromcs 803MONICHOCMU AKKYMYIUPOSAHUS U HPOU3BOOCHEA INEKMPOIHEpeUU 6
Tanumapooicanckom 6000XpanuIuwje, NPUBOOAMCA pPe3VAbMamvl HAMYPHBIX UCCAE008AHUL, NPOBEOEHHLIX HA
HacocHou cmanyuu Ne 7.

HepaBHOMEpHOCTh TpauKOB TPOW3BOJACTBA W TOTPEOJCHHS JICKTPUYECKOW HHEPTHUH B
SHEPreTHYECKOH 30HE pacmonokeHus KapmMHCKOro MarucTpajibHOrO KaHajia TpeOyeT NpUMEHEHHs
Oonmee THOKOW CHCTEMBI YINpaBICHHUS NPOU3BOACTBOM U paclpeieneHneM »sHeprud. JlocTmxkeHue
3 exTUBHOCTH TepepachpeneeHns MPOU3BEAeHHOW IHEPTHU BO BPEMEHH BO3MOXKHO IHIIb ITyTEM
NPUMEHEHUS aKKyMYJIUPYIONIMX CHCTEM, TO3BOJSIONINX HAKONHTHh HW3IUINKK DSHEPTUU B TEPUOJBI
MUHUMAJIBbHON HArpy3kH 3JEKTPOIHEPTETHUYECKOH CHUCTEMBl M OTAaBaTh WX B MEPHOIBI MPOXOKICHUS
MMAKOBBIX HAarpy3ok. M3 BcexX M3BECTHBIX aKKyMYJHPYIOIIMX CHUCTeM Hambomnee 3¢¢deKTHBHA CUCTEMaA
aKKyMYJIMPOBaHUS THApPAaBINYECKON sHepruu [1].

AKKyMyJHpOBaHHE THIPABIMYECKOM HHEPrHH BOJOTOKOB OCYIIECTBISETCS B BOIOEMAX,
MTO3BOJISIOIINX Ha OMpEIeNIeHHOE BpeMs XPaHUTh aKKyMyJHpyeMmble 00BbEMBI BOJIBI C TE€M, YTOOBI ATH
00beMBl MOXXHO OBUIO WCIOJNIB30BaTh IS BBIPAOOTKH d3IEKTpUUYecKoW »Heprun. Hakomnexue
HE0OXOJUMOT0 KOJWYEeCTBa BOJBI B BEPXHEM BOAOEME W IMOJIyYeHHE U3 HeE DIEKTPHUUECKOH SHEpruu
OCYIIECTBISAETCS TUAPOAKKYMYIUPYIOIIUMHE dNeKTpudeckumu ctanuusmu (I'ADC).

l'mppoakkymynupyoomue  JJIEKTPUYECKHE  CTaHIIMM  OTHOCATCA K = 0co0OMy  THITY
TUAPOIHEPTETUYECKUX YCTAaHOBOK, KOTOpBIE HCIOJB3YIOTCS B CIEAYIONIUX peXuMax paboThl
JHEPreTHUYECKUX CUCTEM:

a) B IEpHOJbI CHIDKCHHS HAarpy3Ku B sHeprernueckor cucreme ['ADC akKyMmynupyeT BOIHYIO
JHEPTHUIO B BEpXHEM Oacceline, paboTas B HACOCHOM PEKUME;

0) B meproa MUKOBOW HAarpy3Kd B dHepreTmueckoil cucteme arperatsl [ADC mepeBonsarcs B
TypOUHHBIN PEeXUM IS BEIPAOOTKHU AIEKTPUIECKOI SJHEPTUH;

B) TADC MOXHO WCHOJB30BaTh IS CTAOWIIM3AIMM YacTOTHl TOKA WM TOKPHITHUS aBapUHHOMN
Harpy3KHu B CHCTEME.

Bricokast MmaHeBpeHHOCTh ruapoarperatHoro obopymosanus ['ADC mo3BoOIsSET UCMOIB30BATh UX
U B JIPYTUX PEKHAMaXx:

- ISl TIOKPBITHS CaMOW HEpaBHOMEPHOW Harpy3ku, paboTas B peXKHMME MHOTOKPATHBIX MyCKOB—
OCTaHOBOK. Takue Harpy3ku, Kak MPaBWJIO, UMCHOT CIy4YalHBIH XapakTep W HMX MPAKTHUYECKU TPYIHO
MIPOTHO3UPOBaTh, MmodTOMYy Hammune ['ADC C BBICOKOMaHEBPEHHBEIM OO0OpPYJOBaHHEM MO3BOJSET
OTepaTHBHO pearupoBaTh Ha U3MEHEHHE HArPy3KH;

- ISl HEJENIBHOTO peryJMpOBaHMs Harpy3kd B JHepreTudeckoi cucreme, npu 3toM [ADC B
BBIXOJIHBIE THH OyJeT paboTaTh B HACOCHOM PEKHUME, aKKYMYJHPYS SHEPTUIO, a B TECHEPATOPHOM pEXUME
WCIIONTB3YET DTy DHEPTUI0 IS TUTABHOTO IEepexo/a MaJOMaHEeBPEHHBIX TETUIOBBIX JJEKTPOCTAHIUN B
peXuMe Harpy3Kd B pabodne THU;

- BO MHOTUX BOJOXPaHWIHIIAX CYIIECTBYET BO3MOXKHOCTH HMcmonb3oBath [ADC ans ce30HHOH
BBIPaOOTKH DIIEKTPOIHEPTUH.

UcnonszoBanne ['ADC B BhIIE NEpPEUYHCIEHHBIX  peXHMax  yIyd4IlaeT  yCIOBHS
(OYHKIMOHUPOBAHUS HSHEPreTHUYECKUX CHCTEM, IOBBIIAET HAaIEXKHOCTh M 3(P(YEeKTHBHOCTH Oa3MCHBIX
AJEKTPUUECKUX CTAHIMM, YTO XapaKTEePHU3YIOTCA CIEAYIOIMMH MOKa3aTelsIMH: YBEINYUBAETCS CPOK
CITY>KOBI TeTuIodHepreThdeckoro obopynoBanus Ha 15-20 %, cokpamaroTcs 3aTpaTbl Ha TEKyIIHA U
KamuTaldbHBIA peMoHT mpuMepHo Ha 20 %, cokpamiaercss mMpocToil o0OpyIJOBaHHMA TpPHU aBapPHUIHOM,
TEKYILEM U KamuTalbHOM peMoHTe Ha 20-30 % [2].

[TomMumo BEIMIETpUBEneHABIX npenMmyecTB [[ADC MOryT UMeETh, TaK Ha3bIBA€MBIN, TOTIIHBHBIM
3¢ (deKT, KOTOPBIH JOCTUTAETCS 3a CUET Pa3HOCTH PACXOJOB TOIJIMBA B IEPUOJBI aKKyMYJITHPOBAHHSI
SHEPTUU U FeHEPUPOBAaHUsSI MUKOBOW MOIIHOCTH. B mepuoas! nonnxenHoi Harpy3ku ['ADC 3apspkaeTcs
MIpY yACIHHOM PacXojle YCIOBHOTO TOILTMBA 0a3WCHBIME dekTpocTtanusamMu Gy, = 0,25-0,27 xr/ (xBTt-9).



B renepupytomem pexume ['ADC 3ameHseT Harpy3Kd TEIUIODHEPTeTUYECKHX YCTAaHOBOK B IHKOBBIX
peXuMax c yAelIbHBIM pacxogoM ycioBHoro TomnuBa — G, = 0,5 kr/ (kBtu). Ecnmu xng ADC
npunuMmate 1 = 0,70-0,75, To yaenbHas sxoHomus TomuBa AG = (G, — Gy)/n cocrasmser 0,1-0,14 xr/
(xBt-4) [2].

I'ADC MO0XHO HCTOJIB30BATH Ui 00CCIICUCHUS CTIAXKUBAHUS HEMPOIOJDKUTEIBHBIX KOJeOaHMMA
Harpy3Kkd, KoTopele mo ammiautyne coctaBisieT 0,5-1,0 % oT MakCHManbHOW HArpy3KH CHUCTEMBI, IO
NPOAOKUTEIBHOCTH HECKOJIBKO NeCITKOB MUHYT. IIpu 3TOM unciio myckoB—ocTaHOBOK arperatoB ['ADC
moxeT goctuab 2000-2500 B TeueHune roma. Ecnu Ha onmH IMycK arperatra ra30TypOMHHON YCTaHOBKH
momHocThio 100 MBT pacxomyercs 3,5 T.y.T., TO TpH OTOM I[OJdydaemas DKOHOMHUS TOILIMBA
yBenmuuuBaetcs 10 (0,18-0,20) kr/ (xkBt-u).

OueBugHas 3¢GeKTUBHOCTh HcTONb30BaHus ['ADC B 3HEPreTHYECKUX CHCTeMaX U OTCYTCTBUE
6onee 3P QeKTHBHBIX yCTAHOBOK ISl TOJYYEHHUS MHKOBOW MOIIHOCTH ITOCIYXXWJIM OCHOBaHHEM JUIS
AKTUBHOTO MX CTPOUTEIHCTBA, B OCHOBHOM, B pa3BUTHIX cTpaHax. Cerogus komudectBo ['ADC mocturio
oomnee 300, ux cymMMapHasi MOITHOCTG TipeBbiciiia 100 miH KBT.

Takyro BO3MOXHOCTH, T.e. paboTaTb B pEXKHME aKKyMyJIHpPOBaHWUS U IIPOU3BOJCTBA
3JEKTPOIHEPIuH, UMeeT TanuMapaKkaHCKOe BOJAOXPAHIIINIIE.

TanumapkaHCKOE BOJOXPAHMIMIIE PACIIONOKEHO Ha FOTO-3amajHoi dactu KamkamapbHHCKOM
00NacTH W MpeHa3HAYEeHO JIJIS PeTYIMpPOBaHus cTOKa KapmHCKOTO MarucTpalbHOTro KaHana. [lone3Hbri
o6beM BomoxpaHmaMma 1,5 mapam’. B cocraB coopyxkennit TaanMapukaHCKOrO BOJOXPAHHIHINA
BXOJAT 3eMJysiHble TIOTHHBI Ne 1 m No 2, wHacocHas ctanHuust Ne 7, BOJOBBIIYCKHOE COOPYKEHHE,
00BOJTHO KaHam M ApEeHaXKHAsl HacoCHas ctaHuug (puc. 1).

Bricora 3emnsnOoM moTuHE Ne 1 cocraBiser 35 M, a mimuHa — 9745 MeTpoB. 3emilsHas TUIOTHHA
Ne 2 mepexkphIBaeT MOHIKCHHYIO YacTh BOJOXPAHUIIWINA, U UMEET pa3Mephbl: BeIcOTa — 37 M, IIUHA —
1000 MeTpoB. B ocHOBaHMU IMIOTHUHBI YCTPOCHO BOJOBBIIMYCKHOE COOPYXXEHHE C 5 BOJOMPOIYCKHBIMHU
OTBEpCTUAMH pasMepamu 4x5 MeTpoB. IIpomyckHas crIocoGHOCTH coopyxenms — 360 m’/c. Ilepeman
YPOBHEH BOJBI B COOPYKEHUHU COCTABISET 25—26 METPOB.

Hacocnas cranmus Ne 7 paboTaer mecTh MecsIeB B IOy, a BoJa B OCTAJIbHOE BpeMs rojua OyaeT
TIOJTHOCTBIO MPOXOIUTH MO OGBOAHOMY KaHaTy ¢ MaKCHMATbHON MPOMYCKHON CMocoGHOCThI0 195 M/c.
Nmerommecss BO3MOKHOCTH W OJaronpusTHBIE yCIOBHS B paiioHe TaamMapIKaHCKOTO BOIOXPAaHIUIHINA
CIOCOOCTBYIOT CO3IaHHI0 KOMILIEKCA C THAPOIHEPTeTUYEC-KUMH YCTAHOBKAMHU CYTOYHOTO M CE30HHOTO
perynupoBaHusi. B cocTaB mpemnaraeMoro THApPOdHEprokoMiuiekca Oyaer Bxoguts: ['DC Ha
BOJIOBBIITYCKHOM COOPY>K€HHH, TanumapKaHCKoe BogoxpaHminile, npumiotuaaas 'ADC cyrodHoro u
CE30HHOIr0 PETyJHUPOBAHUS B COCTABE HACOCHOU cTaHuu No 7.

B xauecTBe HIDKHETO BOJIOEMa MOKHO MCIIOJIB30BaTh MOJBOAIINM KaHAl HACOCHOU cTaHuuu Ne 7
Y TPYHTOBBIE Kapbepbl, KOTOPbIE 00pa30BaIMCh MOCIE BHIEMKH TPYHTA MPU BO3BeAeHUH TIOTHHEI Ne 1. B
HacTosIIee BpeMs B 3THUX Kapbepax COCpPEIOTOYCHA YacTh (DUIBTPAIMOHHBIX BOJ, BBITECKAMOIIMX W3
TanumapxaHCKOro BoxoXpaHunumia. [Ipu HEOOXOJUMOCTH TMOCJIE COOTBETCTBYIONIEH PEKOHCTPYKIIUU
COOPYXKEHHII U 000pYyJIOBaHHS HACOCHYIO CTaHIHIO Ne 7 MOYKHO HCIIOJIb30BAaTh B KauyeCTBE CYTOYHOW U
cezonHoit 'ADC. B pesynpTaTe CTPOHWTENBCTBA 3TOT0 THIAPOIHEPTOKOMIUIEKCA OYIET BO3MOXKHOCTH
BbIpaboTaTh AnekTposHepruro He MmeHee 50000 MBT u B rog.

Ha nacocno#i cranmmu Ne 7 ycraHoBIeHBI IeHTpoOexHBIe Hacockl 2400 BP-25/25 u 1600 B—
10/40 ¢ o6meit cymmapHoii MomHOCTEI0 64,8 MBT 1 mogaueit 142 v’/c.

OTranuyurenbHOW 0coOeHHOCTRI0O HacocoB 2400 BP-25/25 sBasercs TO, 4YTO OHH HMEIOT
peryiupyeMble HaMpaBJsSIONUe JIOMATKH, YCTAHOBICHHBIC B KOHYCE BCAChIBAIOIICH TPYOBI.
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Puc. 1 - Cxema Tanumaposicanckozo 6000Xpanuiuua

Hannuue perynupyembIXx HaIlpaBJSIOIIAX allapaToB y HACOCHBIX arperatoB CTaHIMH 3aMETHO
YOPOILAET PEeryJupoOBaHUE UX MOITHOCTU B TYPOMHHOM pEXHUME.

BosmoxxaocTH paboThl HacocHO# cTanuu Ne 7 B TypOMHHOM PeXXHME HaMU UCCIEIOBAHBI IIyTEM
IIPOBEJICHUSI HATYPHBIX IKCHEPUMEHTOB. B wacTHOCTH, OBUIM HM3MEPEHBI YacTOTa BpPALICHHUS Bala U
BEJIMYHMHA THIPOJUHAMHUYECKUX HArpy30K B BHIOpAaHHOM XapaKTEpHOM CTBOpPE MPOTOYHOH YacTH Hacoca
IIpY BPAaLICHUH POTOpa B OOpaTHOM HampaBieHHH. Kak M3BECTHO, XapaKTEPHBIMH CTBOPAMH IIPOTOYHOM
4acTH HACOCHBIX arperaros, Ile HAOJIOJAIOTCS HAauOOIbIINE MAPOJUHAMUYECKHE HATPY3KH, SIBISIIOTCS
CTBOp MMOA pabo4yuM KOJIECOM M CTBOPHI B HamopHOM marpybke u TpyOomposoae [3]. Ilox pabouum
KOJIECOM HamOONbIINe BEIMYUHBI TyJIbCALIUHU AaBIECHUS HAOMIOJAIOTCSl IPU OCTAaHOBKAaX HACOCOB, T.€. IIPH
0o0paTHOM BpamieHuu potopa. Mcxoas u3 3Toro, HaMHu OB BEIOPAH CTBOP IMOJ paboOYUM KOJIECOM, HIKE
HaIPaBIIAIONIETO anmapara.

AHanu3 pe3ylNbTaTOB HCCIEIOBaHMK TMOKaszal, 4To Ha 10 cekyHAe mocie OTKIIOYEHUS
JJEKTPOABUTATEINSI PEXKUM NPOTUBOTOKA CMEHSIETCS TyPOMHHBIM PEXHMOM H B 3TO BPeMsI HHTECHCUBHOCTb
IMyJbCAllUU JIaBJICHUS B BbIOpaHHOM cTBOpe (puc. 2) paBHa 2A/H, = 0,26 (2A — nBoiiHasg aMILUIUTyZAa
KoJIeOaHMs THAPOAMHAMUYECKOTO JaBieHus, H, — pacueTHbIil HaOp HACOCHOW CTAHIIUH).

UYepes 22 cexyHze mociie MOTepu MPUBOJA YacTOTa BpallleHUs Bajla HACOCa MPUHUMACT BEJIINUUHY
n = 1,05-ny (B pa3sTOHHOM pe€XHME) M NPU 3TOM HHTCHCUBHOCTb IYyJbCAllUU HAaBJICHUS [IOCTHIAeT
3nauenus 2A/H, = 0,40.

C uenpl0 CHMKEHHSI MHTCHCHBHOCTH MyJbCAllMM AABJICHUS B yKa3aHHOM CTBOpE MpPH OOPaTHOM
BpalleHnn Hacoca Ha 50 cexyHae mocie OTKIIOYEHHs 3JIEKTPOABHUIATeNsl ObLI OCYIIECTBICH Pa3BOPOT
HANPaBJISIONIETO anmapata OT mepBoHauambHoro yria Ha 30°. Ilpu 3ToM, B COOTBETCTBHH ¢
9KCITYaTAallMOHHON XapaKTepUCTHKOW, pa3BOPOT HANPAaBISIOLIETO annapara NPUBOAWT K YMEHBUICHHIO
pacxona mpomyckaeMod BoAbl Ha 12 %. AHanu3 pe3ysbTaToOB U3MEPEHHUH MOKa3all, YTO IPHU Pa3BOpoOTE
HaIPaBJIAIONIETO annapara HabJI01aeTCsl CHIDKEHNE HHTEHCUBHOCTH IyJibcaluy nasieHus Ha 20 % ot ee
MaKCHMAaJILHOTO 3HAUeHUS (puc. 2).
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Puc. 2 - Hnmencugnocms nyrscayuu 0asieHus npu 0CManoske HacocHozo azpezama 2400 BP-25/25
1 — usmenenue wacmomel epawieHus eajia Hacoca, 2 — UHMEHCUBHOCHIb nyiscayuu oasienus noo pa60uuM Kojsiecom Hacocda, 3-
UHMEHCUBHOCMb nylbcayuu oasienust noo pa601mM Kojlecom Hacoca npu pecyiupoeanuu Hanpaejisiouieco annapama

Bce »Tn m3MmepeHHbIE 3HAUCHHS M0 HOPMATHBAM THAPOAMHAMUYECKAX W BHOPAlMOHHBIX, B TOM
guciie mo HopMaMm VDI, [4] mO3BOJAIOT CYAWTH O TOM, YTO B TypOMHHOM pEXHME HHEPIMOHHBIE U
ruapoIuHaMuueckue cBoiicTBa Hacoca 2400 BP-25/25 He mpeBbIIalOT AOMYCTHMBIX BEIMYWH H OTH
JaHHBIE MOTYT CIY)KATh OCHOBAaHHMEM [UIS BBIMOJHEHUS pPabOT MO TEXHUKO—3KOHOMHUYECKOMY
000CHOBaHUIO TUPOIHEPTOKOMILIeKca Ha 0a3e TanmnMapkaHCKOTO BOAOXPaHIIIHIIA.
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