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IMAXTHI TAEC I IVIAAXW IIBAIEHHSA
E®EKTUBHOCTI IX POBOTH

B po6orti po3rasinyTi Mmoxkausocti Biamrysanasa 'AEC 3 Bukopuc-
TAHHAM iCHYIOYHX HiI3¢eMHUX BHPOOOK 3aKpUTHX pyAHHX maxr. O0-
TPYHTOBaHI NapaMeTPH TAKUX FiIPOAKYMYJIIOI0YHUX eJIeKTPOCTAHIIA.
Kiro4oBi ciioBa: rinpoakymy1y1o4a eJeKTpOCTAHNIs, IAXTAa.

OcTaHHIM YacoM 3aKpUTTS BYTUTPHHX Ta PYyIHUX IIAXT, OB’ s3aHE 3 1X
3aTOIUICHHSM, MTPOBAJIaMU TPYHTIB, HAKOTIMYEHHSM BUOYyXOHEOE3MeYHUX Ta-
3BIB Ta 3 BUYCPIHICTIO KOPHUCHHUX KOTIAJIHMH, CTBOPIOIOTH A1 YKpaiHU cep-
1o3Hy mpobiiemMy, sKka motpedye HeraiHOTO pimeHHs. OIHUM i3 MUIXiB BU-
pilIeHHs 1Ii€i TPOOJIEMH TS BiANIPAIbOBAHUX PYIHHUX IIAXT, MOXE OyTH
OyIiBHHLTBO MiJA3EMHHUX TiIPOAKyMYJIOIOUMX EJIEKTPOCTAHLI 3 BUKOPHC-
TaHHAM, K HIKHBOTO Oaceliny 'AEC BHpoOIeHNX pyIHUX KOIAJICHb.

VY BeNMKHX €HEeprocucTeMax, Jie 3HauHa YacTHHA EJIEeKTPOeHeprii BHpo-
OJsleThCS HA TEIUIOBUX Ta aTOMHHUX €JIEKTPOCTaHMLIsAX, BiUyBa€THCS TOCT-
puii 1ediunT MaHEBPEHUX MOTYXHOCTeH. TOMy OCTaHHIM YacoM TiJpoaky-
MYJTIOIOYi €JIEKTPOCTAHITIi BUKIMKAIOTh BEJTUKY 3aIliKaBJICHICTh Y EHEPreTH-
kiB. Ile mosicHIOETBCS TUM, 1110 Ha HalOmmk4i poku [TAEC € He TibkH ede-
KTHBHUM, a 1 €IUHO PEaTbHUM JUII MacOBOTO BIIPOBA/KCHHSA B CHEPTETHII
BHIOM aKyMYJIOIOYHX YCTaHOBOK.

Ha croromHinmmHi# A€Hb TiAPOAKyMYJIIOBaHHS IIHPOKO BIPOBAIKYETHCS
B 0araTh0X PO3BMHEHHX KpaiHax cBiTy. 3arampHa moTyxHicTh [TAEC, mo
EKCIUTYaTYIOThCS 1 CHOPYIUKYIOTECS Y cBiTi, nepesuirye 100 I'Bt. Okpemo
Tpeba Buainuty minzemui AEC. Takux enekrpocraHuiil HamivyeTbes OJ-
36K0 300, cyMapHOO MOTYKHICTIO moHa 50 MitH. KBT.

OpHi€o 3 TONOBHUX NpobieM npu cnopymkeHHi AEC 3 minzeMHuM
OaceiiHOM € HeoOXiAHICTh OyAIBHUITBA B MIIHUX NOpOJax Ha 3HA4HIiH IIIH-
OuHI crienianbHOTO OaceliHy BEJIMKOro 00’ €My, MAIIMHHOTO 3aiy Ta TyHe-
JiB.

Ha mamry gymky 1iei mpoGieMn MOKHa YHUKHYTH, SKIIO BUKOPHCTOBY-
BaTh SK HIKHIA Oaceiin mim3emHoi TAEC BUpOOKH 3aKpUTHX PYyIHUX
maxT. Taka izes Oyna BukazaHa B 80-Ti pOKM MUHYJIOTO CTOPIIYS pajsSHCh-
KWMH TipOeHepreTHKaMHu, alie He Oyiia JoBeneHa 10 KIiHIM 1 Tak 3aJIHIIu-
Jack He peamizoBanoio [1]. Maiimanunkom s takoi TAEC Moxke cratu
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OJlHa 3 peaJbHUX 3aKOHCEPBOBaHHMX IIAXT KPHBOPI3bKOTO 3ali30pyAHOrO
Oaceiiny. Po3pi3 mo Takiit TAEC mosxxHa npenctaButu tak (Puc. 1).
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Puc. 1. Texnonoriuna cxema maxtaoi TAEC
1 — BepxHiit OaceitH; 2 — BoopuiiMay; 3 — MIAXTHUI BOJIOTIH;
4 — MaIIMHHWK 3aI1; 5 — HIDKHINA OaceiH; 6 — BEeHTHIIAIIIHA [axTa

Sk BUITHO 3 IILOTO PO3pi3Yy, K HIKHIN Oaceitn TAEC BHKOPHUCTOBYIOTh-
Cs 3aKWHYTI BUPOOKH, HaJ| IKHMHU PO3TAIIOBYETHCS MAlTMHHUMA 3aJ1 CTAHIIIT
Jie BCTAHOBIIOIOTHCS ii TigpoarperaTs i JomoMikHe oOiagHaHHsa. BepTuka-
JIbHA 3a1i300€TOHHA IaxXTa, MO SAKif paHilre 3AiHCHIOBAIMCH CIYCK 1 ITiJI-
oM oONagHaHHA Ta KIITEH JJIs TPAHCTIOPTYBAHHS JIOACH, TIPOTIOHYETHCS
BUKOPHCTOBYBATH ISl CITYCKY TiJJPOMEXaHIYHOTO Ta EJIEKTPOTEXHIYHOTO
oOnajiHaHHS Ha Miclle MOHTaXy 1 Jus 3a0e3nedyeHHs] BeHTWLAILIT yCTaTKy-
BaHHJ, SIKE PO3TAIIOBAHE B MAIIMHHOMY 3aJIi.

Oco6musicTio maxTHuX 'AEC, Kk 1 Oyab-sIKMX BUCOKOHAIIPHHX TiJpo-
CTaHI#, € Te, W0 1 B TYpOIHHOMY peKUMi 1X poOOTH 1 B HACOCHOMY PEXH-
Mi, Hamip crpanboByeThes Bix 5 10 10 MeTpiB. Aje, SIK BUIHO Ha 3aJI€XKHO-
cti KK/I Bix nanmopy(Puc. 2), TpamuiiiHo HaHOUIBI e(QEeKTUBHUN pekuM
poOOTH TiIPOCTAHIIIT TOCITAETHCS TUTLKA TIPU HOMiHAJILHOMY 3HAYCHHI Ha-
Topy 1 BUTpaT BojH, a npH ix 3mini KKJ]I riqpoarperartiB 3HIKYETHCS.
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Puc. 2. 3anexuicts KKJI Bix Hanopy

Le nos'si3ano 3 TuM, 0 KK/ TypOiHM 00epHEHONIPOMOPIIITHUN HATIOPY
1 BUTpaTi BOJM 4Yepe3 arperar Mpu MOCTIHHOMY MOMEHTI Ha Baily TypOiHM i

CHUHXPOHHIH 4acToTi 00epTaHHs TypOiHH.
P=981-Q-H-7; 1

7 M -n

T @)
ne, P — noryxuicts TAEC, kBt; Q — Butpati Boau uepes Typbinu, m'/c;
H — nanip, m; 1 — KK]I obnanHanHs; M — 0o0epTaIbHUIl MOMEHT Ha Bally
TypGinu, Hm; M — yacTora obepranns TypGinu, xB.'; ¥ — ryctuna Bomu,

r/em’ abo Kkr/m’.
[TpoanamnizyBaBIIM BCi MapaMeTpy pyXy MOTOKY Ha BHUXOJi 3 HampaBIIs-
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I0YOT0 anapaTty Ta B CepelldHi poO0voro Kojeca, HEXTYIOUH BTPATAMHU €He-
prii B IPOMiXKY MiK HAIIPABJISIOYAM armapaToM Ta poOOYnM KOJIECOM 1 Iif-
CTaBJISIOYM I1i BETMUWHY y piBHAHHA Eliyiepa MO>KHa BUPIITUTH HOTO BiIHO-
cHo Butpat Q [2].

Tomni:

qHn+r @

0= I, - COS{, ’ ©)
0 0

0 TR0 4K, -ry - ctg(180- )

a0y~ C

ne (¥, — KyT MiX BEKTOPaMH KPYToBoi Ta abCONIOTHOI MIBHAKOCTI;

a,, bo ,Cy = F - moma nepepisy Ha Bxozi B po6oue KoJeco HOpMaib 0
HAMpPSIMKY PYXy MOTOKY;

,32 — KyT TPOEKIIii BiTHOCHOI MIBUAKOCTI PiTUHU HA BUXOJi poOOYOro KO-
neca;

Iy, 1,7, — pazmiycu, IO BH3HAYAIOTHCH BiJNOBIIHUMH KOHCTPYKTUBHHMH

napamMeTpamu TypOiHH.

B pesynprari ananizy ananituaHoi 3anexxnocti KK/ Big Hamopy Ta BH-
TpaTH BOIW, HABEJICHHWX BHIIE, MOXKHA 3pOOWTH BHCHOBOK, IO IIPH 3MiHI
Hamnopy, KK/ Moxxe OyTu miABUIIEHUH TIPH BiAOBIIHOMY 3Ha4Y€HHI BHTpa-
TH JJ14 pi3HOi yacToTh obepTanHs TypOinu (Puc. 3).
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Puc. 3. 3anexxHicTs BUTpAT BOJM Bijl 4aCTOTH OOEPTaHHI rifpoarperary mpu
H=const
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Ha migcraBi mux 3aeXHOCTEH, a TAKOK MPUUMAIOUW 0 yBard yHiBep-
canpHi xapaktepuctuku (Puc. 4), obepHenoi rigpotypoinun OPO 75/5219 —
50, mokazana moxxnuBicTh miaBumeHHs KK/ Bumme3azHadeHoro riapoarpe-
raTy B MeXax peajJbHOTO KOJHMBaHHS Hamopy. Pe3ynpTaTé BUKOHAHHX PO3-
paxyHKiB IIpeICcTaBIeH] Ha puc. 5.

Sk BUIHO 3 HAaBEIEHOTO PUCYHKY, y 3TajlaHoi BUIe TypOiHH, sika Oyne
NIPAIFOBATH 3 HECHHXPOHHOIO YaCTOTOIO 00EpTaHHS NPH KOJIMBaHHI HAIOpY,
MoxkHa peanbHo minBumuta KK Bix 2 10 5%.

[Tpn npoMy BUHHMKa€E pobIeMa, sSKa 3BOAUTHCS O TOTO, LIO IIPU OYyab-
SKi HECMHXPOHHIH 4acTOTi 00epTaHHI rifpoarperaty 4acToTa CTpyMy Ha
mmHaX craHmii mosuHHA OyTH 50 ', 1{pOT0 MOXHA NOCATTH, SIKIIO BCTAHO-
BuTH Ha AEC cunoBuii THpUCTOPHMI TEPETBOPIOBAY i BKIIOYUTH HOTO B
CTICKTPUYHY CXeMy OJIOKY, ab0 K 3aMIHUTH TPaJHUIIHHUNA CHHXPOHHHH Te-
HEpaTop Ha aCHMHXPOHI30BaHWW TeHepaTop, SKUH Mae IBI OOMOTKH 30y-
JOKSHHS: OJTHA 3 SIKUX PO3TalllOBaHa B TOB3IOBXKHIM, a iHIIA B MOTIEPEHIi
Bicsix. JKUBISITHCSI BOHH 3MiHHOIO HAIPYTOI0 YacTOTH KoB3aHHsA. OOMOTKA B
MOTIEPEYHOT OCi )KMBUTHCS CUHYCOINALHUM HAIPYTOI0, & B MMOB3OBXKHIH —
KOCHHYCOIZaTbHUM. B pe3ynpTati 40ro 0OMOTKH CTBOPIOIOTH B 3aTaIbHOMY
BUIIAJIKy MAarHiTHE TOJE, MBHIKICTh 00CPTaHHS SIKOTO JOPIBHIOE DPi3HHMIII
CHUHXPOHHOI HIBHJKOCTI i MBHIKOCTI oOepraHHs poTopa. [Ipn mpomy Ha-
IpsIM PyXy IBOTO TOJIS BUSBISETHCS TAKHM, IO CyMapHa MIBHIKICTh IO-
BUHHA OyTH piBHa CHHXpPOHHIH. TakuM 4YMHOM MarHiTHe IoJie poTopa B He-
3aJIe)KHOCTI BiJ| MIBUAKOCTI 00EpTaHHS POTOpa 3aBkAW OyJe MaTH IIBUA-
KIiCTh piBHY CHHXPOHHIH.
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[puiiMaroun 10 yBard BCE BHUINE3a3HAYCHE MOJYKHA 3pOOHTH BHCHOBOK
PO JOUITBHICT 1 MOXUHMBiCTh OyniBHMITBA Tin3eMHoi ['AEC na 6a3i ox-
Hi€l 3 3aKMHYTHX MaXxT KpuBopi3pkoro pyaHoro OGaceiiny.
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MINING STORAGE PLANT AND WAYS TO INCREASE THE
EFFECTIVENESS OF THEIR WORK

In this work the possibility of installation of the HPSP using closed
existing underground workings ore mines. Substantiated parameters of
pumped storage power stations.

Keywords: Hydroelectric power station, mine.
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IMAXTHBIE T'ASC 1 ITYTH ITOBBIIIEHUA
IOPEKTUBHOCTH UX PABOTBI

B paboTte paccMoTpeHbl BO3MOKHOCTH yeTpoiictBa TAIC ¢ ucnoab3o-
BaHHeM CYLIEeCTBYIOLIUX MOA3eMHBIX BHIPA00TOK 3aKPBITHIX PYIHBIX
maxT. O00CHOBaHBI MapaMeTPhbl TAKUX TMAPOAKKYMYJIHPYIOLIHUX dJIeK-
TPOCTAHIMIA.

KiioueBble c/10Ba: THAPOAKKYMYJIMPYIOLIAS 3J1€KTPOCTAHIUSA, LIAXTA.
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