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KOMBUHHNPOBAHHAA I'PABUTALIMOHHO-TUJIPABJIMYECKAA CUCTEMA
XPAHEHWA 9JIEKTPOOHEPI MU

[001] KomOuHMpOBaHHAas TpPaBUTALMOHHAS-TUIPABINYECKAS CHUCTEMa  XPaHEHUS
JJNIEKTPOIHEPTHH TPEAHA3HAYeHA TJIaBHBIM 00pa3oM Uit paboThl 3JEKTPUYECKOH CeTH,
UCTIOJNIB3YEMOHN JIJIsl XpaHeHHsT OOJBINNX/3HAYUTENbHBIX O0BEMOB SHEPTHH B TIEPUOIBI BPEMEHH,
KOTJIa CeTh UMeET U30BITOYHOE TPOU3BOJCTBO AJIEKTPUIECKON SHEPTUH, JUIS TOTO, YTOOBI TUTATh
ee B IMKOBBIE neproabl norpedienus. Cucrema oO0ecrieunBaeT XpaHEHUE SHEPTHH C HYJIEBBIMU
SKOJIOTMYECKHMH HU3JIEPKKAMHU H PICKOM BO BPEMsl SKCILUTyaTalluy U U3TOTOBJIEHA U3 MaTepHaa,
kotoperii Ha 100% wMoxer ObITh mepepaboTaH B KOHIE CpOKa CJOyKObI TIPOAYKTA.
ITepBoHavanmbHBIE pacxoibl Ha OXpaHy OKpykaromei cpensl (Hampumep, Ha BbiOpocel CO2)
SIBJIIIOTCST HEOOJIBIIMMY, Y HE HUCTOJB3YIOTCS MaTepPHANbl C BHICOKHM HKOJIOTHYECKUM PHCKOM.
Cucrema MOXeT BBICTYNaTh B kKadecTBe Oydepa s mo0oi CHCTEMBbI MPOM3BOACTBA 3€JIEHOM
SHeprum ans xpaHeHus u obecneueHust 100% npodunmpoBaHHOH 1Mo motpeduTento paboThl
BJIEKTPUYECKON CETH.

[002] B pabore «CucTemMbl XpaHEHUs] SHEPTHH, PEIleHHe A ONTHUMH3aIUU padoThI
ANEKTPUUECKUX CETeH, K KOTOPBIM TMOAKIIOYEHbI MPEPHIBUCTbIE BO30OHOBISIEMblE MCTOUYHUKH
pa3nuuHbIX cucTteM xpaHeHus sHeprum», AGIR Bulletin, Supplement 1/2015, ynommuuaercs
HECKOJIbKO TEXHOJIOTMH XpaHEHUS JJEKTPOIHEPrUH, B TOM HYHCJIE€ Tak Ha3bIBaeMas
«['mppoarperatHas cucrtema» (PHS). OH coctouT u3 "rHOpOHACOCHOH CTaHIMH", KOTOpas
COXPAHSET SHEPTHI0 MyTeM OTKaYKHU CTOYHBIX BOA M3 OacceiHa, pacroyioKEHHOTO Ha BBIMYCKe
TypOUH (HWKHUE pe3epByap, riae OHH COOUPAIOTCS BO BpeMsl padOThI THAPOIIEKTPOCTAHINH), B
BEpXHHI OacceliH (BEepXHMH pe3epByap), B TEUEHHE NEPHONOB MIJIM BPEMEHHBIX HHTEPBAJIOB, B
KOTOpBIE CHCT€Ma IMPOU3BOAUT H30BITOUHYIO SJEKTPOSHEpruro. Takue THIPOHACOCHBIE
YCTAaHOBKH TpeOYyIOT MeHbLIero OacceliHa cOOpa CTOYHBIX BOJ M HCIIOJB3YIOT PEBEPCHBHBIE
TypOOreHepaTopHele arperarbl, OObIYHO pPEBEPCHBHBIE TYpPOWHBI, TOJy4YE€HHBIE H3 TYpOUH
®psnrcuca unn Karmrana, 9ro6sl ObITh MAKCUMAIBHO 3(PPEKTHBHBIMHU, HO C HEIOCTATKOM OYEHb
00JBIINX 00BEMOB BOJBL. JKOJOTHUIECKHE U3AEPIKKH TAKUX TEXHOJIOTUH YpE3BbIYAIHO BBICOKH B
CBSI3U C CEPbE3HBIM BO3MIEHCTBHEM Ha JaHAIIA(T U PEKH.

[003] Ha caiite http://www.gravitypower.net/technology-gravity-power-energy-storage/
NPEACTaBJICH TPaBUTALMOHHBIN cuioBoi moaynb (GPM-Gravity Power Module), kotoperiii
COIEPKUT O4YeHb OOJNBILION MOPIIEHb, KOTOPBIH MOMEIIEH B MIyOOKYI0 CKBAKHHY WM INAXTY,
3aIOJIHEHHYI0 BOJOH, MOPIIEHb CHAOXEH CKOJB3SMIMMU TMPOKJIAJKAMU Ul MPENOTBPALICHUS

YTEUKH BOKPYT HEro, M BEPTUKAJIBHYIO BO3BPATHYIO TPYOy, PACTIOJOKEHHYIO CHAPY KU MOPLIHS,
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COCIOUMHSIOIYI0 HIDKHIOK 4YacTb MOPIIHSA ¢ TypOuHOW @DpsHCHCAa pPEBEPCHUBHOIO THIIA,
COEIMHEHHON C 3JIEKTPUYECKOW MAIIWHOM, PACHOJIOKEHHOW Ha ypoBHe rpyHTa. Ilopmens
U3TOTOBJIEH M3 apMUPOBAHHOTO KaMHs ik OeroHa. CKBaKMHY 3aIlOJHSAIOT BOJOHW OIWH pas, B
Hayajle omepalui, a 3aTeM 3aKpblBalOT, I[IOCJIE JTOTO MEPBOHAYAIBHOTO 3allOJIHEHHUs
JOTIOJIHUTENbHAs BoAa He TpeOyercs. Korma mpou3BOAMTCS 3JEKTPOIHEPTUs MPHU OMYCKaHUU
MOPILHS, OH 3aCTABJISIET BOAY U3 CKBAKUHBI XPAHEHHUS TIOJHIMATHCS Yepe3 BO3BPATHYIO TPYOY H,
MOCPENCTBOM TYpOWHBI, NMPUBOOUTH SJEKTPUUYECKYI0 MAIIMHY B PEeKUM TreHeparopa. Kornpa
HEOOXOIMMO XpPaHUTh SHEPTHIO0, SJEKTPUYECKas MallHA YIPABJISAETCS B PEXKUME IBUTATEI,
MUTAIOIIETOCs] OT CETH, U BpalllaeT Ty ke TypOWHY (PEBEPCHUBHYIO) B PEKHUME HACOCA, YTOOBI
OTYyCTUTh BOJY Ha BO3BPATHYIO TPyOy, B OCHOBAHHMH CKBaXKHHBI, MOJHUMAs MOpLIeHb. Moaynb
GPM npezacraBieH TOJBKO Ha ypOBHE HJEH, a MWCIOJIb30BAHUE PEBEPCUBHON TEXHOJIOTUU
(peBepcuBHasi TypOWHA / TeHepaTOpHAs TPYINA) UMEET HENOCTATOK B TOM, YTO OTPAaHHYEHHOE
nasienne (20-30 6ap) umeet Huskuii KI1J] u Tpebyet 6oapinmnx 00beMOB BoAbl HA MBTu.

[004] U3 mnareHTHOW JuTepaTypsl uszBecTHO wu3o0perenne CN 2040601053 (U),
ozarnasineHHoe  «['maposHepreruyeckass cucremMa Ul XpaHEHUS  3HEPrUU  BETPay,
onyonukoBanHoe 31.12.2014. Cucrema corimacHO H300pPETEHUIO COIEPXKUT MEPBHYHYIO
BEPTUKAJBHYI0  CKBAXKHHY, BTOpPyH0 Ooiee rinyOOKyH0  BEPTUKAJIbHYK)  CKBAKHHY,
pacroOJIO)KEHHYIO B~ MOPCKOH  30He,  TIHAPOdJEKTPUYECKUH  MOAylb  IeHepaluu
(TypOoreHepaTopHasi Tpymma), PacHOJIOKEHHbI B HIDKHEW 4YacTH TEPBONW BEPTHUKAIBHOM
CKBRXHHBI, U TPYIIY HACOCOB, PACIOJIOKEHHBIX B HW)KHEH YaCTH BTOPOH BEPTUKAJIBbHOMN
CKBAXUHBL MOpCKyI0 BOAYy 3aKayuBalOT B IMEPBYI0 BEPTUKAJIbHYIO CKBAXHUHY B
THIPO3JIEKTPUYECKOM MOJYJIe T€HEepalliH, KOTOPbIH MoAaeT W30BITOUHYIO 3JIEKTPOIHEPTHIO IO
nonzeMHol UK. Iloce 3Toro Bogy mpoBOAAT 1Mo TPyOe Y OCHOBAHMS BTOPOH BEPTHUKAIBHOM
CKBAXXHMHBI, OTKy/a €€ 3aKauMBaIOT HAa MOBEPXHOCTb I'PYHTa, B OacceiiH, rpymnmoil HacOCOB,
NPUBOAUMBIX BO BpalleHHe BHeIIHeill BeTpoBod TypOuHO#. Takum obOpasom, Boma OacceitHa
COXPAHSET SHEPTHIO BETPa B BUJE MOTEHIHUAIBHON SHEPTUH U 3aTEM MOKET OBITh HCIIOJIb30BAHA
1151 BBIPAOOTKH 3JIEKTPOIHEPTHH.

[005] HsBectHO Takke wm3o0perenne DE10 2011012261 (Al ), onyOnukoBaHHOE
30.08.2012 non Ha3BaHHEM «YCTPONCTBO XPAaHEHUs BJIEKTPUYECKON SHEPruUU Uil CHUIIOBOHN
YCTaHOBKM pe3epByapa JJid XpaHEHUs, BOCCTAHABJIMBAET MOTEHLMUAJIbHYI) OHEPTHIO,
TeHepUPYEMYIO OIOPOKHEHHEM pe3epByapa B OKpYyXKalollMe BOAbI, C MHCIOJb30BAHUEM
HACOCHBIX YCTPOWCTB MOJ [JEHCTBUEM »JJEKTPUYECKOH DOHEPrMU BO BpPEMsl 3alOJIHEHUs
pesepyapa» (Werner RAU). VYcTpoiicTBO uMeeT pe3epByap, 3alOJHEHHBIH BOJOW Hax

OanacTHBIM MaTepuaioM (HampuMmep, rpaBueM, OETOHOM), pe3epByap PacloOXKeH Ha MOPCKOM



53613 3

nHe. PesepByap COeOMHEH C HAPYXKHBIM BO3IYXOM uepe3 TPyOy HIIM HUIAHT C BO3MOKHOCTBIO
0€3-KOMITPECCHOHHOTO 0OMeHa BO3AyXOM U OOpa3OBaHUs HAJ BOAOH BO3AYLIHOW KaMmephl MPH
OTIOPOJKHEHUH pe3epByapa. Uepes3 BIYCKHOH KJalaH, PEeBEPCHUBHYIO TYpOMHY, COEIMHEHHYIO C
3JIEKTPOJBUTATENIEM/TEHEPATOPOM, BOAa JHOO TMOJAaeTCsl B pe3epByap CHApyXH, JHOO
3aKauMBaeTCs OOpPaTHO B OKPYKAIOIIYK BOAY U3HYTpU. lloTeHuumanbHas SHeprus,
BbIpabaTeiBaeMasi TPU OINOPOXKHEHWH pe3epByapa B OKPYXKAOIIHUE BOIBI C IOMOLIBIO
THOPABIMYECKUX  WJIM  [MHEBMATHYECKHMX  HACOCHBIX  YCTPOWMCTB TOA  BO3ACHCTBHEM
JNEKTPUUECKOW 3HEPTUH, U3BIIEKAeTCs TNPHU HANOJHEHHH pe3epByapa. Pacxox BOIbI
peryiupyercss  TakuM  oOpa3oM,  4YTOObI  MOIMHOCTh  PEBEPCHUBHOW  TypOMHBI |
3JIEKTPOABUTATENsI/ TeHepaTopa ObUIa aIanTHPOBaHA K TPEOOBAHUSAM 3JIEKTPUIECKOH CETH.

HN3obpereHne  WCMONB3YeT PEBEPCUBHYID  TEXHOJOTHUIO  (PEeBEPCHBHYIO  TypOO-
TeHEPaTOPHYIO Ipymiy), uMerouyro Huskuid KIT/I,

[006] Kpome Toro, Takke u3BecTHO u3zobperenue US 2012/0049673, onybaukoBaHHOE
01.03.2012 non Ha3BaHueM «l eHepaTopHasi CUCTeMa JUisi BOJHOTO pe3epByapa» (Myung Hoe
KOO). U300perenne npeaycMaTpruBaeT reHEPaTOPHYIO CHCTEMY, COZEPIKAIIYIO pe3epByap I
BOJIbI B BUJI€ LIMJIMHIPA, UMEIOIIEro BEpXHEee OTBEPCTHE U HUKHEE OTBEPCTHE;, Pa3AeIUTEIbHYIO
CTEHKY, PacIOJIOKEHHYIO BEPTHUKAJIBHO B pe3epByape AJIS BOIBI, PA3IENSIOLIYIO pe3epByap s
BOABI HAa TEPBYID BEPTHKAIBbHYIO KOJIOHHY M BTOPYK) BEPTHKAJbHYIO KOJIOHHY, KOTOpBIE
COEIOMHEHbI BOJIM3M HIDKHETO OTBEPCTHS pe3epByapa ais BoAbl. Kaknmas M3 LMIMHAPUYECKUX
IUTACTHH PACIIOJIO’KEHA U BBIMOJIHEHA TaK, YTOOBI BBIMOJHATH MEPEMELICHHE MOPLIHS uepes
COOTBETCTBYIOIIYIO BEPTHUKAJIBHYIO KOJIOHKY pe3epByapa Ui BOJAbL, NpPUYEM YKa3aHHBIC
LWIMHAPUYECKHE TUJIACTUHBI COEIMHEHbl IIKWBOM 4Yepe3 TPOC, U Kakdas U3 HHUX HMEeT
MHOJKECTBO OJHOCTOPOHHUX OTBEPCTHH aiisi OoOeCredeHHss BO3MOXKHOCTH TPOTEKAHUS BOJIBI
TOJIBKO BHHU3. DJIEKTPOABHUraTelb, MIUTAEMBII COJIHEUHOH MaHeNbl0, MPUBOAUT B ABHKEHHE [IIKUB
IUIsl MTOOYEPEAHOT0 NoAbeMa MEPBON HUIMHAPUYECKOHN MJIACTUHBI UM BTOPOH LIMJIMHAPUYECKON
IUTACTHHBI, TYPOUHHBIN T'€HEPaTOp PACIOJIOKEH B HUKHEM OTBEPCTHH BOISHOTO pe3epByapa U
IUIl TEHEpaLWu SJEKTPOIHEPrUH C TMOMOIIBI0 MOTOKA BOJBI, CO3ABAEMOI0 IaarOI[UMHU
LWIMHAPUYECKUMH TUIACTHHAMH, NIPEAyCMOTPEHA BO3BpaTHAst TPyOa, UMEIOIIast HIPKHUI KOHeIl,
PAacCIIONIOKEHHBIH HA HIDKHEM OTBEPCTUH BOASIHOTO Pe3epByapa, M BEPXHHUI KOHEL, OTKPBITBIHA K
BEPXHEMY OTBEPCTHIO BOISHOTO pe3epByapa, Ul BO3BpaTa BOJbI OT TypOMHHOIO TeHepaTopa K
BOJISTHOMY pe3epByapy.

O¢pdexTnBHOCTH TYpOUHBI CHIKAETCS 32 CYET CTOJI0A BOJBI B BO3BPATHOH Tpyode.

[007] Texuuueckue npoOIeMbl, peraeMble H300pEeTeHHEM, 3aKIIOYAIOTCS B YMEHbIIEHUH

obpema BOAbl, HeoOxomumoro Ha MBTu, XpaHAmMiiCs B TI'PaBUTALIMOHHOW-TMAPABIMYECKON
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CHUCTEME XPAHEHHUsl HJIEKTPUYECKON 3HEPrUU - CJIEeOBATENBbHO, BBICOKOW IJIOTHOCTH XPaHEHUs
SHEPTUH HA TIOCTPOCHHBIH 00BEM.

[008] KomOuHHMpoBaHHAasi TPaBUTALMOHHO-THAPABIMYECKAs CHUCTEMa  XPAaHEHUS
JNEKTPHUUECKON SHEPTHH COTJACHO H300PETEeHHI0 COACPKUT OONBIIONH TSDKENBIN TMOpIISHb,
yTsDKEJICHHBIN/HArPY>)KeHHbI ~ OJIOKaMM ~ Marepuaiia ¢  BBICOKOH OOBEMHOW  Maccom,
3aKPEIJIEHHBbII CUMMETPUYHO HA MOBEPXHOCTU MOPIUHS AJII PABHOMEPHOIO pAaCHpEeneseHUs
MacCChl, MPEAHA3HAYEHHBIN AJI1 aKKYMYJIUPOBAHUS MOTEHLUAIbHON I'PAaBUTALMOHHOW SHEPIUHU
MYTEM MOABEMA €r0 BEPTHKAJIBHO BHYTPH LIMIMHAPA C ApMUPOBAHHBIMU OETOHHBIMH CTEHKAMH
1 BBICOKOKAYE€CTBEHHBIM CTAJbHBIM BHYTPEHHUM IMOKPBITHEM, 3AMOJHEHHOIO BOAOW, MPHYEM
MOPILIEHb HANPABJAECTCS HA BEPTUKAJIBHON CTEHKE LIMJIMHAPA MOCPEACTBOM HANPABJSAIOUX U
CHaOXXEH, B IIEHTpE, KOJBLEBbIM OTBEPCTHEM, NPH 3TOM B OCH LWJIMHAPA UMEETCS KaHa
BBICOKOTO JIABJICHHs], NMPOXOIAIINUN 4Yepe3 MOpLIEHb U MPOBOASIIMI BOAY NOJ AABIEHUEM OT
OCHOBAaHUsl LIWJIMHAPA K CUCTEME M'eHEepPallud 3JIEKTPOSHEPIHUHU C UCMOJIb30BAHUEM HMITYJIbCHBIX
TypOUH, MpUYEM OTBOSIIUI KaHAJI TePMETH3UPOBAH CBEPXY U NI€A3PUPOBAH, NPU STOM BOAA,
UCTIOJIb3yeMast B IIMKJIE MTPOU3BOICTBA HJIEKTPOIHEPTUH, COpAChIBAETCSl OOPATHO B LMJIMHAP, HAX
MOPIIHEM, Yepe3 BO3BPATHBIN KaHAT NpU aTMOC(EepHOM aBJIEHUH, a JUIA LKA TOTJIOLUICHUS 1
XPAaHEHUs] SHEPIUM U3 JJIEKTPUYECKON CeTH, TaKXe COAECPIKUT CUCTEMY HACOCOB BBICOKOTO
JABJIEHUS U NMEPEMEHHOI0 NOTOKA, NMPUHUMAIOIIYI0 BOJAY HaJ MOPIUHEM, 4Ye€pe3 BO3BPATHBIN
KaHaJ, W BBOJALIYI0 €€ KaHaJl MAaBj€HUs, IOA MOpPLICHb, 3acTaBisisl €€ IOJHUMAThCS,
AKKyMYJIUPYS TAKUM 00pa3oM SHEPTHIO.

[009] Tlo cpaBHEHHIO C MpPEALIECTBYIOLIUM YpPOBHEM TEXHHKH, CHUCTEMa XpaHEHMUs
3JIEKTPOIHEPTHH  IPABUTALIMOHHO-THAPABINYECKOTO KOMOWHHPOBAHHOTO LIMKJIA COTJIACHO
n300pETEHUIO HMEET CIIEAYIOIHE TPEUMYIIECTBA:

- UMEeT HYJIEBbIE 3KOJIOTUYECKHUE 3aTPaThbl U HYJEBOW 3KOJOTMYECKHH PUCK BO BpeMs
skcrutyarauuu. CrucTremMa 3aKkpbiTa, MO3TOMY OTCYTCTBYET KaKOH-THOO OOMEH BelecTBaMu C
OKpy’Karolel cpemoil, a Tekydas cpena BHyTpu (BOAa) HEHTpalibHA K OKpY’Karomed cpene B
ciydae yTeuku. B ciydae BbIXonma M3 CTPOst TypOMH WJIM HACOCOB MAcjiO HE BBINENSAETCS B
cBOOOIIHYIO MMPOTOYHYIO BOJE KaK B CTaHIApTHBIX cucreMax PHS. KoHCTpyKkuus KOHKYypUpYET ¢
YPE3BbIYAHO HU3KON CpeAHel CTOMMOCTBIO Ha MBTU, cOXpaHsieMblil C 4Ype3BbIYATHO HU3KUM
YIIEPOIHBIM CIIEOM MaTeprasioB 1 000pyIOBaHMs, BBEEHHBIX B pa0oTy. B KOHIIE JKH3HEHHOTO
LIMKJIa YCTAaHOBKH BCe MarepHaibl BHyTpu Ha 100% mpuroans! k nepepadoTke.

- TpeOyeTcsi MOHMKEHHOE KOJIMYECTBO BOABI Ha coxpaHsieMblii MBT4, Boga ncnomb3yercs

B IMNOJIHOCTBIO 3aMKHYTOM LHKIJIC.
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- CHCTeMa UMeeT OTJENIbHOEe OOOPYIOBaHME JJIsl BBOJA U BBIBOJA, MOITOMY €€ pa3Mephl
MOTYT OBITh HEYCTOHUMBBIMH, YTOOBI 0OECMEUNTDh MOJHYIO Harpy3Ky B HEMHKOBBIE Hachl (OT 2
10 6 4acoB WJIM KOT'7Ia 3€JIeHast SHEPrusi JOCTYIHA B U30BITKE) M Pa3rpy3Ky B MUKOBBIE Yachl (OT
6 o 18 wacoB, KOr/Ia MaJyio WK HET 3eJIeHOM SHeprun); - pabota cern Ha 100% npodunuposana
B JIFOOOM CMbICie Pa0OThI - BBOJ WJIM BBIBOJ 3JEKTPUUECKOH dHeprum - moxxoaut st 100%
MPOTHO3UPYEMOTO HCIIOJIB30BAHMS HEKOHTPOJIMPYEMON 3€JIeHOH 3Hepruu (T.e. BETpa, COJHIIA,
BOJIH U T.]I.)

- TO3BOJIIET HEMPEPBIBHO M3MEHATH BBIPAOOTKY dyekTposHeprun oT 0 mo 100%
YCTAHOBJICHHOW BBIXOJHOW MOIIHOCTH, HMeES BO3MOKHOCTb TOJHOCTBIO MNPOodUIMpoBaTh
notpebureneii Ha Majiol/cpenHel pacnpeaeTuTeIbHON CeTH.

- MO3BOJISIET HENpPepbIBHOE NoroleHue siekTposHepruu ot 0 o 100% ycraHoBiIeHHON
noTpedIsieMOl MOITHOCTH, € BO3MOKHOCTBIO MOJHOCTBIO NPO(HUIMPOBATh MPOHM3BOIACTBO HA
MaJoii/cpenHeil HEKOHTPOJIUPYEMOI MOITHOCTH T€HEPALIH SJIEKTPOIHEPTHH.

- TIO3BOJISIET HEOTPAHMUYEHHOE TEOPETUYECKOE KOJIMYECTBO LIMKJIOB 3arpy3KU-Pasrpy3ku
TOJIBKO TPH 3aTpaTax Ha MEXaHUYECKOe/3JIEKTPUIeCKOoe 00CTy KIUBaHUE O0OPYIOBAHUSI.

- TO3BOJISIET JJUTENbHOE XpaHEHHWe OSHepruy, Oe3 MoTeph NpPU XPAHEHHH, CPOK
TEOPETHUECKH HEOT PAHUYCHHBIMN.

- TIO3BOJISIET YCTaHABIMBATH Takue OJOKM BOJM3M CETEBBIX MOACTAHIMHA H3-3a
HeOOJBIION 3aHIMAaEeMOMH TUTOIAAN U OTCYTCTBHSI CIIELHAIBHBIX Fe0(U3NIECKHUX 3aIPOCOB.

- TO3BOJISIET YCTAaHOBKY TaKHX OJIOKOB B TYCTOHACENEHHBIX (TOPOJICKHX) palOHax,
MOCKOJIBKY 3aHUMaeMasl IUIOIaab KpaHe Malia, a CTPOUTENIbCTBO MOJHOCTBIO MOA3EMHOE, UTO
MIO3BOJISIET TIOBTOPHO HCIIOJIB30BATh 3€MIIF0 C MOBEPXHOCTHU UIA APYTHX LEJIEH IUTFOC HYJIEBOE
BO3JIEHCTBUE HA MECTHOCTb.

[010] BapuanT ocyiiecTBieHns H300peTEHHs PUBEAEH HUXKE CO CChUIKOH Ha ¢wur. 1 -6,
IIPU 3TOM:

¢ur.1 - mpuHIUNMATIbHAS CXeMa KOMOWHHPOBAHHOHN I'PaBUTALMOHHO-THIPABINYECKON

CHCTEMBbI XpaHEHHUSI HJIEKTPOIHEPTUHN COTJIACHO M300PETEHUIO;

¢ur.2 - neranb KOHCTPYKLUH CTEHKH [IJIMHAPA/IMIHHAPUIECKOTO Oacceiina,;

¢ur.3 - neranb KOHCTPYKLIUH KaHAaJa JaBJICHUS,

¢ur.4 - neranb KOHCTPYKLMH TSKEJIOTO MOPIIIHS;

¢ur.Sa -cxemarnyeckoe N300pakeHNe AeTajn OeTOHHON CTEHKH LMJIMHIPA,

¢ur.5b - cxemaTnyeckoe n3o0OpaskeHrne cCOOPHOTo OETOHHOTO CerMEeHTa LIWITHHIPA,

¢bur.6 - KOHCTPYKIHSI MaHKEThI LIUITHHAPA.
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[011] KomOuHmpoBaHHasi TpPaBUTALMOHHO-TUIPABIMYECKAsS  CHUCTEMa  XPaHEHUs
SNIEKTPUUECKON 3HEPTMHU B COOTBETCTBHM C HACTOALIMM H300peTeHHeM paldoTaeT B IHKIIE
MOIJIOIIEHUs] M XPAHEHUs 3HEPruM, B TEYEHUE MEPHOJOB WIM BPEMEHHBIX HHTEPBAJOB, B
KOTOpBIE JJIEKTPUYECKast CEeTh, K KOTOPOH OHA MOJKIIOYEHA, MPOU3BOIUT H3OBITOUHYIO
SJIEKTPOSHEPTUI0, WIM KOTZa ONepaTop MOAYJs pelaeT XpPaHUTh JHEPTrHi0, a B ILUKJIE
NPOM3BOJICTBA BJIEKTPOSHEPTHH IJIi CETH, B IMEPHOABl NMHKOBOTO MOTPeOJeHHUs WM KOTAa
OTIepaTop MOAYJIS pelIaeT U3BJIeKaTh 3Hepru0. CHcTeMa Tak:Ke MOKET ObITh MCIIOJIB30BaHA IS
JOJITOCPOYHOTO HJTH KPATKOCPOUHOTO XPAaHEHHsI HEKOHTPOJIHPYEMOH BO30OHOBIISIEMON SHEPTHH
(BeTpa w/miu COJTHIIA) JUTSl UCTIOJIb30BAHUS B MEPHOAbI MHUKOBOTO ToTpebneHusi. CucreMa Takke
MOXKeT ObITh CKOHUTypuUpoBaHa sl olecriedeHuss Maynoil - cpemnei cetu co 100%
npoQUINPOBAHHON MO TOTPEOUTENI0O MOIIHOCTHEO HE3aBHUCHMO OT KoJiebaHwii BBIPAOOTKU
3JIEKTPOIHEPTHH (C MPABHIBHBIM pa3MepoM/ aleKBaTHBIM Pa3MepoOM).

[012] Ha ¢wur.1] nokazaHa KOMOMHHUpPOBaHHAs CHCTEMa XPAHEHHs 3JIEKTPOIHEPTHUU
IPaBUTALMOHHO-TUAPABINYECKOrO LUKJIA, KOTOpas COCTOMT W3 mpaBoro umiuuHapa 10 ¢
apMUpPOBAaHHBIMH OETOHHBIMU CTEHKAMH W BBICOKOKAUYECTBEHHBIM CTaJbHBIM BHYTPEHHHM
MOKPBITHEM Ul BBIACP)KMBAHUS BBICOKMX MABJICHHH, HMMEIOLIEr0 B OCH KaHa/TpyOy 20
BBICOKOTO aBJIEHUs], B LWJIMHAPE PACIOJIOKEH MOABIKHBIA OONBIION TshKeNbll mopinerb 30,
MPEAHA3HAYEHHBIN sl aKKYMYJIUPOBAaHUsl MOTCHIMAIBHON IPAaBUTALIMOHHON SHEPIUU IMPU €ro
BEPTUKAJIBHOM NOABEME BHYTPU LUWIMHAPA 10, KOTOPBIN 3al0JHEH BOAOU MOJ U HAJ MOPLIHEM.
ITopmens 30 cHaOkeH B LEHTPE KOJBLEBBIM OTBEPCTHEM il OOECHeueHHs] MPOXOKACHUS
ka"asna 20 BBICOKOrO AaBjieHHUs 4epe3 nopiueHb 30, mpuyeM yka3aHHbIM kaHaid 20 BBICOKOIO
JABJICHUs] UMEET M0 MEHbIIEeN Mepe OAHO KOJIEHO Ha BEpXHEM KOHIE. B 1nukie mornomenus u
XpaHEeHUs SHEePruu Boja Haja nopiHeM 30 nepexkadynBaeTcs MO JaBJIeHHEM cucteMon 60 BBOaa
MOIIIHOCTH 4epe3 KaHail 20 BBICOKOTO JABJICHMs NOJA MOPLIHEM, 3aCTaBJisisl €€ MOJHUMATHCH,
TakUM 00pa3oM, aKKyMYJHPys TOTEHLHAJbHYI TPaBUTALMOHHYIO SHEPrHi0, a B ILIHKJIE
MPOU3BOJACTBA JJIEKTPO3HEPTHH BOAA IOA AABJIEHUEM W3 OCHOBaHWs LwiuHApa 10 nmomaercs
yepe3 kaHai 20 BBICOKOIO AaBJIeHUs B cUCTeMy 50 reHepaluu 3JIeKTPO3HEPTHH, OJHOBPEMEHHO
¢ onyckaHueM nopuHs 30 ¢ UCHOJB30BAHUEM €r0 MOTEHLUAIbHON I'PaBUTALMOHHONW SHEPIUU.
JlaBneHue B KaHaJle BBICOKOIO AABJIEHUs SIBJSIETCS MOCTOSHHBIM HE3aBHCUMO OT TMOJIOKEHUS
nopwHsa 30, N03TOMY 3HepreTudeckue cucteMsl BBoaa 60 u BeiBoAa 70 JIErkO MNPOEKTUPOBATD.
Bona, obOpabaTpiBaemMasi B LHKJIE TEHEPALMU 3JIEKTPOSHEPTuH, cOpachiBaeTcsi OOpaTHO B
mwHAp 10, Beime mopmHsa 30, mpu atMOcepHOM IaBJIEHHH 4epe3 BO3BPATHBIN KaHam 25,
BBINOJHEHHBIN HAa BEPXHEM YPOBHE 3amoJIHEHUs LuiauHapa 10 BOAOW, U CTPOSLIUNCS HUXE

rIyOMHBI TIPOMEP3aHusl, XapakTepHOH s reorpaduyeckoro paiioHa, B KOTOPOM MOCTPOEH
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Oaccerin. Takum oOpasom, Boma B mwimHApe 10 HCMONB3yeTCSl B 3aMKHYTOM KOHTYDE,
KOMIIEHCUPYETCSl TOJBKO TOTEPSMH OT HCHapeHus npu paboTe CHUCTEMbl W 3alUIleHa OT
3aMEep3aHusl.

[013] Hwumnumanp 10 mnpencraenser coOoii  OonbLIOW MO  pasMepaM  MPaBbId
LINHAPUYECKUH OacceliH ¢ OuaMeTpoM U BBICOTOH B JAECATKH METPOB, B 3aBUCHMOCTH OT
TpeOyemoro oObeMa xpaHeHHs. OH CTPOWTCS HIDKE YPOBHA TPYHTA, OIHCAHHBIM HUXKE
ciocobom. I[umuanp 10 wmMeeT CTEHKH, W3TOTOBJICHHbIE U3 COOpHOTO OETOHA, B BHUJIE
NPEABAPUTENIEHO HANPSHDKEHHOW HHJIMHAPUYECKOH OOOJOYKH/TONBIX CerMeHTOB 12 (mpumep
TAkOro OETOHHOTro cerMeHTa H300pakeH Ha (ur.Sb), ykasaHHBIH OETOHHBI CErMEHT 3aTeM
HAINpPSTaeT CTAIbHBIMH JKUJIAMH, YKa3aHHbIN unHAp 10 cHaOXkaeTcst CBepXy LIMIMHAPHYECKON
manxetor 70 (rokasaHa Ha ¢wur. 6), a B HWKHEH 4acTh - KyrnosioM 40 oOpaTHOTO MOJIOJKEHHSI.
Munuuaap 10 BHYTpH MOKPBIT BBICOKOKAYECTBEHHBIM CTajdbHbIM mokpeitheM 11. Iumuugp 10
3aI0JIHEH BOJOH, nopieHb 30 HaxoxuTest BHYTpU oObeMa Boabl. Ilopiiens 10 HarpyxeH BecaMmu
31, BBINOJHEHHBIMH M3 OJIOKOB MaTepuana C BBICOKOW OOBEMHON MAacCOH, 3aKpeIuIeHHBIX
CUMMeTpHU4YHO Ha nosepxHoctu nopiuHs 30. Han nmopmaem 30 HaxoauTcs BOAA OO BEPXHErO
YPOBHS YIIOMSIHYTOIO LIMJIMHAPA, HA OJHOM JIMHUU C BEPXHEH 4aCTbK) BO3BPATHOIO KaHaja 25.
Beca 31 3akpemieHbl CUMMETPUYHO Ha IOBEPXHOCTU MOPIIHSA, Pa3sMELIAIOTCS B IMPOLECCe
YCTaHOBKH, OJTHOBPEMEHHO NapaMu B TUAMETPAJIbHO MPOTUBOIOJIOKHBIX MMOJOKEHHUIX B PAMKAX
PaBHOMEPHOTO PACHPEEICHUST MACCHI.

[014] AxcuanmpHo B uunuHape 10 umeercs kaHanm 20 BBICOKOTO IAaBJICHUS, KOTOPBIN
MPOBOJUT BOAY MOJA AaBjleHHEeM B cucremy 50 reHepauMu DSHEPruUH, COCTABJIEHHYIO U3
UMIYJIbCHBIX TypOuH, Hampumep, Thma IlenroHa. Kaman 20 BBICOKOTO AaBlIeHHs, B HIDKHEH
4acTH, CHa0)KEeH BITYCKOM-BBIITYCKOM 29 NJIsl BOJIBL, 4epe3 KOTOPBIH, B 3aBHCUMOCTH OT pado4ero
LUKJA, MOJAIOT WM H3BJEKAlOT Boay u3-non nopmHsa. Kanam 20 BBICOKOro AaBiEHUS
repMETH3NPOBAaH CBEPXy M AeaspupoBaH. Boma, oOpalareiBaeMmast B cucteme S50 reHepanuu
3JIeKTpOdHepruu, cOpaceiBaeTcss oOpaTHO B muiuHApP 10 depe3 BO3BpATHBIN KaHAm 25, KaHAJ
HAXOIUTCS Mo aTMOC(hepHbIM naBieHneM. i Toro, 4ToObl BBOJUTH SHEPTHIO U3BHE, CUCTEMA
60 BBOAA COAEP>KUT CHCTEMY HACOCOB BBICOKOTIO JABJIEHUS U MEPEMEHHOIO IMOTOKA, KOTOpas
3a0upaeT BOIYy U3 BO3BPATHOrO KaHaia 25 (Bbime nopimHs 30) 1 BBOIUT ee B KaHas 20 BBICOKOTO
JaBJIEHUs, HarHeraemass moxa mnopmHeMm 30, TakuM o0O0pa3oM, OHa TMOJHUMAET €ro M
AKKYMYyJUpPYeT MOTECHLUANbHYIO 3HEpruro. JlBa BOASHBIX KOHTypa MOJHOCTBIO pPa3eJIeHbL.
KoHTyp BBICOKOrO aBJIEHHs] HAUMHAETCSl B OCHOBAHUM LIWJIMHAPA U 3aKaHYUBAETCS B KJIAMAHAX

noctyna TypOuHa (KOTOpPbIE OTKPBIBAIOTCS TOJBKO B LIMKJIE BBIPAOOTKH 3JIEKTPOIHEPTHH) U B
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HANPaBJSIIOIUX KJIalaHaX Ha BBIYCKE HACOCOB BBICOKOTO AABIIEHHs (KOTOPbIE OTKPBIBAIOTCS
TOJIBKO B LIUKJIE TIOTJIOLICHUS U XPAHEHHSI SHEPTHH).

[015] Bona siBnsieTcst HEC)KUMAaEeMOM JKUIKOCTBIO H, CIEAOBATEIbHO, UACATbHBIM areHTOM
I Tepefadd IOTEHLMANbHON 3HEepruM. DHEpPrusi COXpaHseTCs BHYTPU CHCTEMbl dYepes
BepTUKAJIBbHOE nojoxxeHne nopuns 30. [umuanp 10 3anonHeH BOAOW MOA M HAaJ MOPLIHEM,
JaBJieHHe B KaHasie 29 BBICOKOTO JaBJeHUs OyJeT MOCTOSHHBIM HE3aBUCHMO OT BEPTHUKAJIBHOTO
nosoxkernss mopinHa 30. J{nst ucnonp3oBaHus HEOONBLIOrO KOJMYECTBA BOJBI HEOOXOAMMO,
yro0bl 00muii Bec mopwHs 30 (BMecte ¢ Becamu 31) ObLIT BBICOKMM; 4YeM BbIIIE€ OOMIMN BeC
nopiHs 30, TeM BBIIE THUAPOCTATHUECKOE AABIIEHHE, MO3TOMY OOJIbIIE KOJUYECTBO SHEPTHUH,
COXpaHseMOH B CUCTEMe Ha KyOMUECKHUH MeTP BOABI.

[016] B nmpumepe ocymecTBiaenus nzodpereHuss nuianHap 10 cOOpyKeH HIKE YPOBHS
rpyHTa ¢ rayOnHOH h mopsinka necatkoB Metpos/mexay 20 -100 m u auamerpom D mexnay 10 u
75 m. LlunuHAp BBINIOJHEH W3 MPEABAPUTEIBHO HANPSKEHHBIX COOPHBIX OETOHHBIX CEIMEHTOB
12, cOoeauHEHHBIX W 3aT€M HAaNpPsDKEHHBIX CTAJbHBIMU KWJIAMH 15, MOKPBITBIX HU3HYTPH
BBICOKOKQUECTBEHHbIM CTaJbHbIM mOKpeiTHEM 11. Ha ¢ur.2 moxasana neramp creHku 10
uunuHapa. Ha BHyTpeHHeW TNOBEPXHOCTH BEPTUKAIBHOM CTEHKH LWIMHApPA HMEETCs
BBICOKOKQUECTBEHHOE CTaJbHOE MOKPHITHE 11, CErMEHThI MOKPBITHA JOJDKHBI OBITh H3TOTOBJICHBI
HA 3aBOJ, 3aT€M YCTAHOBJIEHBI, CBAPEHBI U BBINIPSMIIEHBI HA MECTE, YTO MO3BOJMUT NOPIIHIO 30
JIETKO CKOJIB3UTh M MPUHUMATh ABJICHNE B OOACTSAX TOPU3OHTAIBHOTO CIBUTA OT CTHIKA MEXKITY
cOOpHBIMH OETOHHBIMH CerMeHTaMHu 12. BBICOKOKaueCTBEHHOE CTAJIbHOE MOKPBITHE padOTaeT B
COYETAHUH C MPEABAPUTEIBHO HANPSKEHHBIMU CETMEHTAMHU, KOTOPBIE TAKXKE MOCIIEe HANPSKEHUS
CTaJIbHBIMH >KWJIAMH BOCIPHHHMMAKOT OKPY>KHOE€ HampsbkeHue B muumeape 10. Ha nHapyskHyro
MOBEPXHOCTb BEPTHUKAJIBHON CTEHKH LMJIMHAPA HAHECEHA ruapou3osanusa 19, xotopas Takke
CIY’KUT JUI 0OecrieueHs] BO3SMOKHOCTH MPUHSTHS B TPYHTE PACIIUPEHUIN M CXKaTUH BO BpeMs
CTPOUTENBCTBA U SKCIUTyaTaL1u.

[017] HAnsa obecneueHus HEJOCTHOCTH CHUCTEMBI MPH BBICOKUX PA0OUYUX JABJICHUSX C
HAaUMEHBIIMMH BO3MOJKHBIMH CTPOWTEJIBHBIMH 3aTpaTaMH MPEABAPUTEIBHO HAIpPSACHHBIC
cOopHbIe OETOHHBIE CErMEHTHl 12 W3rOTaBJIMBAIOTCS KOHTPOJIHMPYEMBIM OOpa3oM Ha 3aBoje-
U3TOTOBHTEJNE, PEABAPUTENILHO HANIPATAIOTCS NIEPea OTIIMBKON M CHAOXKAIOTCS B YACTH, KOTOPast
Oymer HaXOAWMTBHCS CHAapYXH IumHApa 10, OTBEpCTUSAMH, Hepe3 KOTOpble OyIyT MPOTSHYTHI
BBICOKOKQUECTBEHHbIE CTaJbHBIC Kbl 15. OHM OyAyT 3areM HampsoKeHbl Ha MECTe, MOCHe
YCTAHOBKH, IO OKpPYKHOTO HANpPsDKEHWs, HEOOXOOMMOro Jjisl yPaBHOBEIIWBAHHS, C
JOTNOJIHUTEJIbHBIM ~ CONPOTUBJIEHHEM  BBICOKOKAYECTBEHHOIO  CTAJIBHOIO  MOKpbITHA 11

2

S5KBUBAJICHTHOIO THAPOCTATUYECKOMY [ABJICHUIO, IOJYYEHHOMY OT BECOBOM Harpysku 31
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nopmHs 30, Tak uTto OETOH B CTeHKe OyaeT padoTaTh TOJBKO C)KATBIM HE3aBUCHMO OT
MOJIOXKEHHUsT TOPIIHS Uil MakcuMaibHOW 3(ddexruBHOCTH. Ilpm >TOM mNpenBapuUTENbHO
HanpsDKeHHble COOpHBIE OETOHHBIE CErMEeHTHI 12 MpenyCMOTpeHbl Ha Kpasx, OT 3aBOja-
WU3TOTOBUTEJNS], ¢ HEKOTOPBIMU MECTAMHU JOCTYNA K HEKOTOPBIM COCIUHUTEIbHBIM 3JIeMeHTaM 72
111 COOPKH MEXTy HUMH, a TAaKXKe C 3a30pOM, HEOOXOAUMBIM JUT YCTPONUCTB HANPSKEHUS JKUIT -
OTBEPCTUH UIs JKUJI. B BapmaHTe OCyIIeCTBIEeHUS U300pETeHNs YKa3aHHbIE OTBEPCTHUS IUIS JKUJ
UMerT (GOopMy BHYTPEHHHX TOPOHAAIBHBIX MapaJUICIbHBIX KAHAJIOB/OTBEPCTUH IO AJIUHE
OETOHHBIX CETrMEHTOB 12.

[018] KoncTpykuusi cOOpKH MpeaBapUTENIbHO HU3TOTOBJIEHHBIX OJIOKOB M300pakeHa Ha
¢ur. Sa. IlpenBapuTeIbHO H3TOTOBJICHHBIE 3JEMEHTHI - MPEIBAPUTENBHO HANPSLIKEHHBIC
cOopHble OETOHHBIE CEerMeHThl 12 YCTaHOBJIEHBI MO MECTYy MOCPEICTBOM CbEMHBIX
COCOMHHTENBHBIX 3JIEMEHTOB 72 BHUHTOBOTO U raeuHoro tuma. COopHble snemeHTHl 12 OyayT
YCTAHOBJICHBI TIOOYEPEIHO (B IIAXMATHOM MOPSAKE BEPTUKAIBHO), TAK YTO OTBEPCTHUS IUIS JKHJI
NPOJOJDKAIOTCS, KaK pAacKpbelTO Ha (ur.S5a, OOHAKO TPU 3TOM H30ErarT HENpPepbIBHBIX
coenuHuTENbHBIX JUHUA. Ha mopmHe 30 rugpocratudeckoe NaBJICHHE HIDKE HEro O4YeHb

BbIcOKOe (200-500 ©Oap), a To, uro Bemme HHU3Koe (0-10 Oap), dYTO NPUBOIUT K

>
MOCTOSTHHOMY/3HAUNUTEIbHOMY KPYTOBOMY YCHIIMIO cIIBUTA. UTOO NMPUHATH €ro, MPeaBapUTENIbHO
HanpsDKeHHblEe COOpHBbIE OETOHHBIE CErMEHTBl 12 mMooYepenHo COOHMPArOT TOYHO, YTOOBI
n30eKaTh HENPEPbIBHBIX JIMHUI COEAWHEHHs M, CIeNOBATEeNbHO, YMEHBIINTh TPeOOBAaHHUS IO
COTPOTHUBJICHUIO K COEAMHEHUSM (M, KOCBEHHO, CTOMMOCThH). Bo wm3bexanue nedopmaruu

BBICOKOKAQUECTBCHHOI'O  CTAJIbHOTO  MOKPbITHUA 11 NnocCJjIC YCTAHOBKHM W  HAIPAKCHUA

>
BBICOKOKAUECTBEHHBIX CTAJBHBIX XKW 15, TOUKH OOCTyNa K COEAMHUTENBHBIM dJIEMEHTaM 72 U
pPaCTATHBAIOIIUM  BJIEMEHTaM O KWI 15 W COenmWHEHWH MEXAy OJJIeMEHTaMH OynyT
repMETH3HPOBAHbI HA MECTE OETOHOM BBICOKOH MJIOTHOCTH.

[019] Ha d¢ur.6, rme wusobpaxkeHa mnpemynaraemas KOHCTPYKIHUS IUIOMIAAKH Ha
MOBEPXHOCTH 3eMJIHM (BOKPYr BepxHei wactu Oyaymero nmwmmazpa 10), ¢ysmament 71
BBITIOJIHEH B BHUZIE KPYTJIOrO KOJIBLIA, pa3Mep KOTOPOrO COOTBETCTBYET reoMOp(OIOrHyecKrM
XapaKTEePUCTHKAM MECTHOCTH, pa3MepaMm wHmiauHApa 10 u mpeamaraemomy Oyayiuemy Becy
nopmHs 30, Bkmovast Beca 31. Haxg ¢ynmamenTtom 71 Ha Mmecre OyaeT MOCTPOEHA ILIOTHAS
apMupoBaHHast OetoHHass tuMTa 70, KOTOpas TPOMOJDKAETCS BHU3 — LMJIMHAPHUYECKOU
FOPJIOBUHON, MMEIOLIEH TOT XK€ MpeaIaraeéMelii [uaMeTp, 4to U quiuHap 10, u koTopas Takke
COINEPKUT COCAMHUTENbHBIE 3JIEMEHTbl 72, HeoOXOoAMMble Uil  KpPEeIUICHUs/MOHTaXa

NPEABAPUTENIHO HANPSIKEHHBIX COOpHBIX OeTOHHBIX cerMeHToB 12. CtpourtenbctBo Oyzner

OCYHICCTBJIIATLECA MNYTEM MOSTAIMHOTO PbIThbA BHU3, B 3aBUCUMOCTH OT pasMeEpa MPOCKTHBIX
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MPEIBAPUTENILHO HAMPSKEHHBIX COOPHBIX OETOHHBIX CerMeHTOB 12, Tak 4TOOBI obecmeunThb
JeTKUH JOCTYI CO JHA KOTJIOBAHA, AJISl YCTAHOBKU COOPHBIX 3JIE€MEHTOB 12, yCTaHOBKH Jkui 15,
MOHTaXa BBICOKOKAYE€CTBEHHOIO CTaJbHOro mokpeitus 11. Ilocie pnocTukeHus pacdeTHOro
MUHHMaJIBHOTO (HIKHErO) YPOBHSI YCTAHOBKM HIDKHUI oOparHblil kymosn 40 Oyner cHaOXeH
CTaIbHOW apMaTypoil W 3anuT OeToHOM B (opMy Ha MecTe, C OOecreueHHeM HEKOTOPBIX
¢duKCHpyrOmMUX BBICTYNIOB 41, COGOMHEHHBIX CO CTAJIbHON apMaTypoill HM)KHEro oOpaTHOTO
KyIOJIa ¥ C KAHAJIOM BBICOKOrO naByeHus 20 11 BIyCKa-BbINyCKa 29 1iid BOABL, IPUYEM MEXAY
¢bukcupyromuMu npoymuHaMu 41 TpeaycMOTpPeHBbI MPOCTPAHCTBA JJISI LHUPKYJSIMMA BOJBL
QDUKCHPYIOLTHE BBICTYIBI JOJDKHBI O0ECIIEYMBATh Pa3psA BOCXOMALIEH CHIIBL, MPUIIOKEHHOM
KaHaJIoM 20 BBICOKOTO JaBJICHUS K apMaType HibkHero odparHoro kynosa 40. OOpaTHBIN Kymmo
CIPOEKTHPOBAaH B paMkKax olecriedeHus (QyHIaMeHTa, HEOOXOOUMOIO Uil aHKEPOBKHM KaHaja
BBICOKOTO JIaBJICHHUSI C HCIOJb30BAHHEM COOCTBEHHOIO BECa CHCTEMBI, YTO JOTOJHHUTEIBHO
CHUKAET 3aTPaThl HA CTPOUTENBCTBO.

[020] Kanan Bbicokoro maeieHusi 20 H3rOTOBJIEH U3 BBICOKOKAYECTBEHHOHN CTalv
(HampuMep, HO HE UCKIIIOYasi APyrue MOAXOJSIINE BapHaHThI, CTaib 1.5423 B COOTBETCTBUH C
EN 10027-2), umetomeir auamerp D ot 1 mo 10 M 1 mpou3BOgUMON Ha NMPOU3BOACTBEHHOM
MNPEANPUATHN CEKLUSMU JJIMHON OT 3 10 12 M B 3aBUCHMOCTH OT OIPaHUYEHHMH OCTyNA Ha
wiomanky W aHanu3a 3arpar. (CrajnbHble CErMEHTbl H3IOTABIUBAIOTCS, & MOBEPXHOCTU
KOPPEKTHPYIOTCS 10 AOIMYCKOB Jyd4lle, 4eM | MM, Ha KOHIaX CHa0KEHBbI COCTUHHUTEIHHBIMHU
¢nanmamu, uToOBl OOECHeYNTh MHHHUMAJBHBIN pa3pbiB, MOJABEPralOIIUNACS BO3AECHCTBHIO
KOJIBLIEBBIX BOJASIHBIX YIUIOTHEHUH/ M30JISILUOHHON MpoKjIanku 33 mopiHs. Jlertanb coennHeHHs
n3o0OpakeHa Ha ¢ur.3, rae BepxHssa cekuus 21 coOpaHa MPeU3UOHHBIM SI3BIYKOBBIM H ITa30BbIM
coenuHeHneM 26 ¢ HWKHeH cekuued 22, mpuueM (UKCHPYIOIIMN 3aXBaT BBIMOJHEH BHYTPU
KaHaJa BBICOKOTO JABJIEHHSI TMOCPEICTBOM COOTBETCTBYIOIIMX (uaHIeB 27 W CbEMHBIX
COEIMHUTENBHBIX 3JIEMEHTOB 25, HanpuMep, Tuna BUHTA U raiiku. Ha mecte coenuHeHus: Mexay
CeKIMsIMH  (pJaHel] CHaOXXEH OTBEPCTUSMH, NPEANOYTUTENBHO MOJY-TOPOUAATBHBIM,

COOTBECTCTBYHOILIIUMHA HEKOTOPBIM PE3UHOBBIM MmpoKJIaaKamMm 24 NpeaATIOYTUTEIIBHO

>
TOPOUAAIIBHBIM.

[021] Ha ¢wur. 4 nokazana kOHCTpYKLHs Tspkenoro nopuHs 30. [TopiueHb H3rotoByieH u3
CTaJii, IPOU3BEICH Ha 3aBOJE U YCTaHOBJIeH Ha Mmecte. [lopinens 30 MoxkeT ObITh M3TOTOBJIEH,
HAIpuMep, U3 CETMEHTOB JINCTOBOH CTAJIH, UMEIOIIHNX (POPMY KPYTOBOTO CEKTOPA C BBIPE3aHHBIM
KOHYMKOM B LEHTpe, COOpaHHBIX Uil TOJY4YeHHs MNpOeKTHOH ¢(opmbl tor mopmens 30

MOABEPraeTcs TOJBKO PABHOMEPHO pPACHpPENENICHHOW CTaTHYECKON Harpyske, SIBISISACH

NPAKTUYECKU JIMIIb Pa3IeIUTENbHON MeMOpaHOH Mexkay IByMs OOJacTMH C TepernagoM
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nasyenusi. [loaromy, uToObl m30€xkaTh nedopMay MOPIIHS, JOCTATOUYHO OMIOPHOHN PEIIETKH U3
cranpHbIX T-mipoduneii. Tlopmens 30 cHaOXeH POJMKOBBIMH HANPABISIIOIIUMHU 35, KOTOpbIE
BBITIOJIHSAIOT POJIb HANMPABISIOIIUX TMOPIIHS BHYTPU LWJIMHApA Ui O0eCTeYeHMsl JKeIaeMOTO
FOPU3OHTAIIBHOTO TMOJIOKEHMsI IOPLIHS BO BpeMsl €ro IMepeMeIleHus BBEepPX M BHU3.
Hanpasnsroniye U3roTaBiuBarOTCs B KaXKAOM KOHKPETHOM CIIy4ae B KOJIMYECTBE U C pa3Mepamu
B 3aBUCHMOCTH OT Ka)KJIOW YCTaHOBKH. B MpenioskeHHOW KOHCTPYKIHMH, TOKa3aHHOU Ha ¢ur. 4,
POJIMKOBBIE Hampasisiromue 35 UMeroT GopMy NPSIMOYTOJIBHBIX TPEYTOJBHUKOB M3 CTAJIbHOTO
npodwiiss, YCTAaHOBJIEHHBIX Ha BepxHed mnoeepxHoctu mnopwHs 30. Ha mnopmue 30
YCTaHOBJIEHBI/3aKpPEIUIeHbl  OJIOKM  MaTepuajia ¢ BBICOKOH oObemHOM Mmaccoit  (31),
W3TOTOBJIEHHBIE HA 3aBOJIE M M30JIMPOBAHHBIE OT KOHTAKTa C BOJOW BO M30€KaHUE Nerpataliiu
co BpemeHeM. bnoku 31 OyayT 3arpykaTbCsi Ha TOPLIEHb U CTPYXKAThCS C MOPLIHS (BO BpeMs
YCTAHOBKH M BO3MOXKHBIX OINEpaLUi TEXHUYECKOro OOCIYKHBAHHS) TaK, 4TOObI H30eKaTh
mucOananca nmopurHst 30 Ayt MUHUMU3ALMH COTIPOTUBJICHNUS, TPeOyeMOTO HAMPABJISIOIINMH 35.

[022] Ha HukHelt noBepxHOCcTH nopiuHs 30, HAa BHEIIHEM HIDKHEM Kpae B HaIlpaBJIeHUU
CTAJIbHOTO TMOKPBITUS LWINHAPA, KaK MOKa3aHo Ha ¢ur. 4, OyneT mpeaycMOTpeHa MOHOJIUTHAS
CTallbHasl HampaBjsIrOLIas 36, mpenHa3HadyeHHas aus cOpoca MO TpagueHTy [aBJICHUS Ha
KOJIBLIEBYK) THIPABINYECKYK) M3OJSLHUOHHYIO MNPOKIAAKy 32 OTHOCUTENIBHO CTaJIbHOIO
nokpbrtust 11 nununapa 10. Taxke B HEeHTpaJbHON 4acTH, rae nopiueHs 30 mepememaercs: no
kaHay 20 BBICOKOTO JIaBJIE€HUs, OyneT MmpeayCMOTPeHa MOHOJHUTHAS CTalbHAsl HAIpaBIIAIOLIAst
37, npenHa3HavyeHHas A cOpoca Mo TPagueHTy NaBJISHHUS Ha KOJBLIEBYIO THAPOU3OISALIHOHHYIO
MPOKJIAaAKY 33 K HApyKHOM CTeHKe KaHana 20 BBICOKOIO JaBJICHMUS.

[023] Cucrema 60 BBOAA (MOTJIOILIEHNUS) SIEKTPUIECKONH SHEPTUN OTJIMYHA OT CHCTEMBI
50 reHepauuu (IIPOW3BOACTBA) SJEKTPUUECKOH SHEPrUU. ITO TMO3BOJISIET HCIIOJIB30BATh
ONTUMHU3UPOBAHHOE M BBICOKO3((PEKTHBHOE IEKTPUIECKOE U TUAPABIMUYECKOE 00OpYIOBaHUE.
IIpou3BOACTBO  3JEKTPUUECKON HHEPrHMM  OCYIIECTBISIETCS  HMMITYJBCHBIMH  TypOMHAaMH,
Hanpumep, TypOunHamu IlentoHa, uTo OOecmedmBaeT HHU3KOE MOTPEONEHHE BOABI, MO3TOMY
CHCTEMa MOXKET YBEJIUYHTb KOJMYECTBO HHEPIHH, XpaHsIMEHCS Ha KyOHMYeCKHH MeTp BOJBL
Cucrema Takke MOXKET HMMETb HecOaJaHCHPOBaHHBIE pa3Mepbl B TOM CMBICHIE, YTO OHA
JOIYyCKaeT COBEPLICHHO Pa3HbIE YPOBHU BBOJA MO CPABHEHHIO C YPOBHSIMH BbIBOJA (HATpUMep,
MIOJTHAst HArpy3Ka B HEMTUKOBBIE Yachl U pa3rpy3Ka B IMHKOBbIE Yachl).

[024] Cuctema 50 reHepalMu 3HEPTHH MOXKET COAEpXkKaTh OJHY WiM Oojiee TypOWH
IlenToHa, coeauHEHHBIX C reHepaTopamu sjaekTposHepruu. Cucrema 50 reHepanuu >Hepruu
MOKeT OBITh KJacCHUYeCKOW cucTteMmoil [leaToHa ¢ peryiupoBaHHEM T[OTOKA, MO3TOMY C

M3MEHEHHEM HeIpephIBHOrO Mpou3BoacTBa 3iekTposHepruu oT 0 no 100% ycraHOBIEHHOM
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MOIITHOCTH TIOCPEACTBOM JINHEHHOTO YIIPaBJICHUS BITyCKHBIMU KJIanaHaMu B TypOuHax. Cucrema
60 BBOAA (TIOTJIOLIEHHUS) SHEPTHH COAEPIKUT HECKOJIBKO HACOCOB BBICOKOTO IABJIEHUS ISl TOTO,
9TOOBI OBITH CIOCOOHOW TOIJIOMIATh PETyIUPyeMOe KOJIMYECTBO SHEPTHH W  JOOUBATHCS
BBICOKOH 3()()EeKTUBHOCTH, TPU 3TOM KOMIUIEKT HACOCOB COJEPIKHUT TOJIbKO OJUH MM ABa C
NEPEMEHHBIM MIOTOKOM, OCTaJIbHbIe- ¢ (PUKCUPOBAHHBIM MOTOKOM M JIABJICHHUEM, UTO JIEIIEBIIE,
sbpdexTuBHee U MeHee TpeboBaTenbHO B oOciykuBaHuu. KoHcTpykiust cuctemsl 60 BBOIA
SHEPrUH MAaKCUMH3HPYeT 3(PQPEKTUBHOCTb IEpedadyd MOINHOCTH 34 CYET HCIOJIb30BAHUS
CHHXPOHHBIX 3JIEKTpOABHUraTeneil (pUKCHPOBaHHON MOIMHOCTH U 3TAroB (PUKCHPOBAHHOM
MOIIHOCTH U 3JICKTPOJABHUraTeNel NEePEMEHHOM MOIIHOCTH MAJI JIMHEHHBIX PEryJHpyeMbIX
3HAYEHUH.

[025] Jnsi HempepbIBHOTO TMOTJIOIIEHHS 3JIEKTPOIHEPTHH KOHTPOJIHUPYEMbIM 00pasom,
HATpuUMep, B Cilydae BETPOINapKa, CHUCTEMa IOTJIOIICHUS SJEKTPUYECKOH 3Hepruu (cucrema
BBOZA) (60) cHaOKeHa HECKOJIbKUMHU HACOCAMHM TIOCTOSIHHOTO JIABJICHUS U MOCTOSIHHOTO MOTOKA,
NPUKPETUIEHHBIMH K 3JIEKTPOJBUTATEISIM € (PUKCHPOBAHHOH HOMMHAJIBHON MOIIHOCTBIO U Oe3
PEryINPYIOIUX 3JEMEHTOB, OHU MMEIOT HU3KYI0 CTOMMOCTb, HETpeOOBaTEIbHOE TEXHUUECKOE
oOciy’)kMBaHUE U BBICOKYIO 3((eKkTUBHOCTb. [yl HENmpephIBHON peryiupoBkH B ananasoHe O-
100% Oymer HWCHONB30BATBCA OOWUH MM JBAa HACOCAa C IOCTOSHHBIM JaBJICHHEM, HO C
MEePEMEHHBIM  PACXOAOM €  MOAKIIOYEHHBIMU  3JIEKTPOJBUIATENSIMH,  OCHALIEHHBIMH
UCTIOJIb3YEMOH CHUCTEMOM YIPABIEHHSI MOIIHOCTBIO. JTH MEPEMEHHBbIE CHCTEMBbI OyIyT UMETh
€IMHUYHYIO POU3BOJUTEIBHOCTD 10 CPABHEHUIO ¢ (PUKCHPOBAHHBIMH cuctreMaMu 150%, uToOb!
MO3BOJIUT KOHTPOJUIEPY HENPEPBIBHO PEryJUpOBaTh MOIJIOLIEHUE SHEPrUU HE3aBUCUMO OT
HAIPaBJICHUS 1 CKOPOCTH U3MEHEHHUsI MOLITHOCTH, HEOOXOIUMOM ISl TIOTJIOLIEHHSL.

[026] Tlockombky HacTosiliee H300pPETEHHE TakKe OIMUCAHO CO CCBhUIKOW Ha
MPEANOYTUTEIbHBIM BAPUAHT OCYLIECTBJIEHUs, MOAPA3YMEBAETCs, 4YTO AJs CIELHAIUCTOB B
TaHHOH 00JacTH TEXHUKU OyAyT OUEBUAHBIE PA3JIUYHbIE €r0 AJIbTEPHATHBBI, MOIU(DUKALIIHN H
BapuaHThl. COOTBETCTBEHHO, IPEAYCMOTPEHO, YTO BCE MOAOOHBIE ATbTEPHATUBBI, MOIU(UKALIIH
U BapHUaHTBl BKIIOYEHbI B PAMKU U OOBEM TEXHUYECKOTO PELIEHHs, OXapaKTEPH30BAHHOTO B

npuaraeMoi popmyie H300peTeHHUs.
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DOOPMVIJIA U30BPETEHHMA

1.  KomOuHHMpoBaHHasi  TPaBUTALMOHHO-THIPABIMYECKAs  CHUCTEMa  XPaHEHHS
3JNIEKTPOIHEPTHH, COAEpKallasl TsHKENbld TOpIIeHb, pa3MELIeHHBI B pe3epByape B (opme
LWIMHAPA, 3aNOJHEHHOM BOJOH, TPUYEM IMOPIIeHb CHAOKEH CKOJIB3SIIIUMH MPOKJIAAKAMHE IS
NPEAOTBPALEHNsT YTEUYKH BOKPYI HEro, M BEPTHKAJbHYIO BO3BPATHYIO TPYOYy, COENMHSIOMIYIO
MIOTOK BOJIbI OT HI)KHEH YacTH pe3epByapa ¢ TYpOMHOH, CBSI3aHHOH € 3JIEKTPUYECKOIN MalTHHOH,
PAcCMOJIOKEHHOW HAa YPOBHE IPYHTA, OTIUYAOINASCS TEM, 4TO mopiieHsb (30) yTsukeneH Onokamu
MarepHuajia BbICOKOW OOBEMHON MaccoBOH IUIOTHOCTH (31), 3aKpeIUIEHHBIMH CUMMETPHUYHO Ha
MOBEPXHOCTH TOPINHS JJIsi PABHOMEPHOTO pacHpefesieHHs MAacChl, TpenHa3Ha4YeH Juis
aKKyMYJIMPOBAHUS TIOTEHLUAIBHON ITPAaBUTALIMOHHON SHEPTUU MPH €r0 BEPTHKAIBHOM MOABEME
BHyTpHU muHApa (10) ¢ apMUPOBaHHBIMU OETOHHBIMH CTEHKAMH U BHYTPEHHEH MOBEPXHOCTHIO,
MIOKPBITOH CTaNbHBIM NOKpBITHEM (11), MpryeM yKa3aHHBIH HWINHAP 3aT0JHEH BOJOMH, MOPLISHb
(30) nanpasisiercst Ha cTenke umHApa (10) moCpencTBOM POJMKOBBIX HANPABJSIOMINX (35) u
CHaOXEH B LIEHTPE KOJIBLIEBBIM OTBEPCTHEM, B OCH LIWJIMHAPA PACIIoNokeH KaHai (20) BBICOKOTO
JaBJIEHUs], yKa3aHHbIA nopiieHb (30) cHaO)keH M30JILMOHHBIMU mpokiankamu (32, 33), kak
OTHOCHTEJIbHO YKa3aHHOTO cTajbHOro mokpeiTust (11) mmmmuapa (10), Tak ¥ OTHOCHTENBHO
yKazaHHOro kaHana (20) maBiieHus, mpOXOAsIero 4yepes HeHTp nopiiHs (30) U mpoBOASIIETO
BOJAY TOJ AaBJIEHMEM OT OCHOBaHHWS LMIMHAPA K cucteMe (50) reHepauuu 3J1eKTPOIHEPTHH C
UCIIOJIb30BAHUEM HMITYJIbCHBIX BOJASHBIX TypOuH, kKaHan (20) naBieHHWs TrepMETH3HPOBAH
CBEPXY, a TAaKXKe [ea’puUpOBaH, NPU 3TOM BOJAA, HCIOJB3yeMash B MPOLECCE MPOHM3BOICTBA
3NEKTPOIHEPruH cucteMoii (50) reHepannu 3JIEKTPOIHEPTHH, COpaChIBAETCS OOPATHO B LIMJIUH/AP
(10), man mopurHem (30) vepe3 Bo3BpaTHbIN kaHat (25) mpu arMochepHOM NaBJIEHUH, U IS
[[UKJIa BBOJA M XPAHEHUs HJIEKTPUUECKON SHEPTUU M3 HJIEKTPHUECKOH CETH, CONEPIKUT TaKxKe
cucremy (60) BBOmA SIEKTPUUYECKOW 3HEPTHH, COAEPIKAIIYI0 HACOCHI BBICOKOTO IAaBJICHHS C
(PUKCHUPOBAHHBIM W TEPEMEHHBIM IMOTOKOM, 3a0Hparolnyr BoAy ceepxy mnopiuss (30), depes
BO3BpATHBINA KaHau (25), u nogaromyro ee B kaHau (20) naBneHus, nox nopuens (30), BbI3bIBas
€r0 TMOABEM.

2. Cucrema xpaHeHHsI 3JEKTposHepruu mo 1.1, B kotopoi mumuHap (10) npencrasnser
coOoii OoNpIION LMIMHAPHYECKHH OacceilH mopsiika METPOB MM JAECATKOB METPOB, B
3aBHCHMOCTH OT TpeOyeMoro oobemMa XpaHeHHs], IOCTPOSHHBIH HUKE YPOBHS IPYHTA, UMEIOIIUH
CTEHKY, BBIIIOJIHEHHYIO TIIyTeM COCOMHEHUS COOpPHBIX OETOHHBIX CErMEHTOB, B BHIE
LWINHAPUYECKUX CcerMeHTOB (12) 000m0oukH, CHaOKEHHBIX OTBEPCTUSMHU ISl JKWJI, MPUYEM

OeroHHbIe cerMeHThl (12) yCTaHOBJIEHBI MO MECTY MOCPEACTBOM CHEMHBIX COEIUHUTEIbHBIX
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sneMeHTOB (72) C MOCIeAyIOIUM HANpSKEHHEM HECKOJbKUMH CTaJbHBIMH >Kuitamu (15),
mwHap (10) cHabxkeH CBepxy IUIOTHOM apMUpPOBAHHOHN cCTanblo OeToHHOUW muTol (70),
KOTOpasi MPOAOJDKAETCA BHU3 LIWIMHAPUYECKON MaHXKETOW, UMEIOLIEH OJUHAKOBBIN JUAMETP C
mHApoM (10), u xotopast onupaercs Ha ¢pyHnament (71), a cHu3y obpaTtHbIM KynojoM (40),
npUYeM CTEHKAa LMJIUHIpa OOJUIIOBAHA M3HYTPH BBICOKOKAYECTBEHHBIM CTAJBHBIM IOKPBITHEM
(11), oOpa3oBaHHBIM U3 LIIHHAPHYECKIX CETMEHTOB MOKPBITHS, C 00ECIIEYeHHEM BO3MOKHOCTH
Jerkoro ckosbxkenuss mopmHs (30), a ¢ BHemwHedl CTopoHsl ruapousossinueit (19),
NpeaHa3HAYeHHON Ul IPUHSTHA B TPYHTE PACIIMPEHHH U CXKATUIH BO BpPeMsl SKCIUTyaTalluH, a
TAKKE 3aIUThl KOHCTPYKLMH OT BOABI U3 TPYHTA.

3. Cucrema XpaHeHHs 3JEKTPO3Hepruu mno m.2, B koropod umwmmHap (10) cHabxen
¢ukcupyromumu BeicTynamu (41) mis kaHana (20) maBneHHs, KOTOpblE TakXke 00OpasyroT
BBINMYCK (29) 11t BOABI, MPU 3TOM MeXIy BbicTynamHu (41) mpeaycMOTpeHbI MPOCTPAHCTBA IS
LUPKYJISLAN BOJBL

4. Cucrema XpaHEHHsI 3JIEKTPOIHEPTHH 1O 1.1, B KOTOpOoii mopiueHsb (30) BBIMOJHEH H3
CTal, WMEEeT 3aBOJICKYI0 MEXaHHUYECKY0 oO0pabOTKy M CMOHTHUPOBAH Ha MeECTE, HMEeT
CMOHTHPOBAHHBIE Ha BEpXHEW MOBepxHOCTH Oyioku (31), MMEroIIe 3aBOJCKYI0 MEXaHUYECKYIO
00palOTKy W M30JHPOBAHHBIE OT KOHTaKTa C BOAOH, M POJHKOBbIE Hampasistomue (35)
NpeaHa3HaYeHHbIE JIs1 OOECTIEYeHNs] €0 TOPH30HTAIBHOTO TOJIOKEHHUS, IPU 3TOM Ha HIDKHEH
nosepxHoctn moputHs  (30), Ha ero Kpaw, MPeIyCMOTPEHa MOHOJIUTHAsl —CTalibHas
HanpaBysiromast  (36), cOpachiBaroImasl JaBieHHE HAa KOJBIEBYK) THIPOU3OJSIIIHOHHYIO
NpOKIanKy (32) mo rpagleHTy OTHOCHTENBHO cTanbHOro nokpbithst (11) uunmmaapa (10), mpuyem
B LIEHTpaJbHON HacTH, rae nopiueHb (30) mepecekaer kaHan (20) maBieHHs, MPEAYCMOTPEHBI
MOHOJIUTHBIE CTajbHblE Hampasistomue (37) ans olecrniedeHHs pa3TPy3KH JAaBJICHUS IO
TPafeHTy Ha JPYIYI KOJBLEBYI T'HAPOU3OJILUOHHYI0 TNPOKIAAKy (33) OTHOCHTENBHO
BHeITHel creHkn kaHana (20) naBieHws.

5. Cucrema XpaHeHHs OBJIEKTPOsHepruu mo 1.1, B kotopoil kaHanm (20) BBICOKOTO
JaBJIEHUS TIPEICTABIIACT COOON LMIMHAPHYECKYIO TPYOy € MO MEHbIIEeH Mepe OJHUM KOJECHOM
HA BEPXHEM KOHLIE, M3TOTOBJICHHYIO M3 BBICOKOKAYECTBEHHOH ctanu B cekumsx (21, 22) u
CHaOKEHHYIO Ha KOHLAX COCAMHUTEIbHbIMH (pranmamu (27) msa obecnieueHrs: MUHUMAJIbHOTO
pa3pbiBa MOA BO3AECHCTBHUEM KOJIBIIEBBIX BOASHBIX YIIOTHEHHH (33) MOPINHS, IPUYEM BEPXHSI
cekuusi (21) cobpaHa TPEHM3UOHHBIM SI3BIYKOM M TA30BbIM coequHeHueM (20) ¢ HIKHel
cekuen (22), mpuyeM (UKCUPYIOIUI 3aXBaT BBIMOJHEH BHYTPH KaHajla BBICOKOTO JABIICHHS

MOCPENCTBOM COOTBETCTBYIOINX (pyiaHIeB (27) U ChEMHBIX COCTUHHUTEIBHBIX JIEMEHTOB (25), B
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MECT€ COENUHEHHMs MEXIy CeKUMAMHM, TmpudeM (QuaHen CHa0XKEeH OTBEPCTUSIMH,
COOTBETCTBYIOLIUMH HEKOTOPBIM PE3NHOBBIM MpOKJankam (24).

6. Cucrema XpaHeHUs DJIEKTpOdHepruu 1o m.1, B koTopoit mopmenb (30) cHabxeH
MOHOJIUTHOH CTaJbHON HAIpaBJIsiroIei (36), BBITIOJHEHHON ¢ BO3MOKHOCTBIO COpOCa NaBJICHHUS
Ha KOJIbLIEBYIO THAPOM3OJILMOHHYIO MPOKIanKy (32) mo rpaiueHTy OTHOCUTEIBHO CTAJbHOTO
nokpbrtus (11) munmunanpa (10).

7. Cucrema XpaHeHUs DJIEKTpOdHepruu mno m.1, B koTopoit mopmenb (30) cHabxeH
MOHOJIUTHOH CTaJbHON HAIpaBJIsikoIei (37), BBIOJHEHHON ¢ BO3MOXKHOCTBIO COpOCa NaBJICHHUS
Ha KOJIbLIEBYIO THAPOM3OJSIMOHHYIO NMPOKIAAKy (33) mo rpaaueHTy OTHOCHTENIBHO HApPy>KHOU
cTeHkH KaHana (20) BBICOKOTO JaBJICHUS.

8. Cucrema akKyMyJIMPOBaHHUS JEKTPOIHEPTUH 10 1.1, B KOTOpoH crucrema (60) BBOIa
ANEKTPUUECKON SHEPTHH ¢ OOBEMOM PEryIHpPyeMO BXOAHOHN MoIHOCTH B anana3zoHe 0-100%
CHa0XK€Ha MHOKECTBOM HACOCOB MOCTOSTHHOTO AABJICHHUS U MOCTOSIHHOTO PAcX0/1a, PUBOIUMBIX
B JIEHCTBHE SJIEKTPOABHraTeNsIMH C (PUKCHPOBAHHON HOMMHAJIBHOM MOITHOCTBIO M 0e3
peryJarpoBaHMs MOIIHOCTH/CKOPOCTH, M JUII HENMPEPBIBHOW peryaupoBku B auanazone 0-100%
UCTIOJIB3YET OJUH WK 00Jiee HACOCOB C MOCTOSTHHBIM JaBJIEHUEM, HO C TIEPEMEHHBIM PaCXO/IOM,
NPUBOAUMBIX B IEHICTBHE 3JIEKTPOABHUIATENISIMHU C PETYJIMPOBAHUEM MOIIHOCTH/CKOPOCTH.

9. Cucrema XpaHEHHs 3JIEKTPO3HEpPruu mo 1.1, B koTopoil cucrema (50) reHeparuu
AJNIEKTPOIHEPTHH € OOBEMOM pEeryJupyeMol BBIXOAHOW MOIMHOCTH B nauamazoHe 0-100%
COIepKUT OnHy Hin Oosiee TypOuH IlenToHa, COEMMHEHHBIX C HJIEKTPHUYECKIMH Te€HEPaTOpaMHu,

KaXXAbIH U3 KOTOPBIX UMEET yrpaBiieHHe NOTOKOM B Auanasone 0-100%.
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U3MEHEHHAA ®OPMVYJIA U30OBPETEHUA
(o cratee 19 PCT)

1.  KomOuHHMpoBaHHasi  TPaBUTALMOHHO-THIPABIMYECKAs  CHUCTEMa  XPaHEHHS
3JIEKTPOIHEPTHH, ConeprKamas Tspkenblil nopirensb (30), pasMeLIeHHbIH B pe3epByape B Gopme
mHApa (10), 3amoTHEeHHOM BOJOH, MPHYEM MOPIIEHb CHAOXKEH CKOJB3SIIUMHU MPOKIAIKAMHU
IUI  TIPENOTBPAINEHHUS YTEYKH BOKPYT HEro, W BEPTUKAJbHYIO BO3BpaTHYI TpyOy,
COCIMHSIOIYI0 IOTOK BOABI OT HIDKHEH YacTh pe3epByapa ¢ TypOWHOH, CBsI3aHHOH C
SJIEKTPUYECKON MAIIWHON, PACHOJIOKEHHON HAa YpOBHE TIPYHTA, OTJIUYAKOLIASCA TEM, 4TO
nopiiers (30) yTsikeneH OnokamMu mMatepuana BhICOKOH 0ObeMHON MaccoBoi mioTHOCTH (31),
3aKPEIUICHHBIMH CHUMMETPHYHO HA MOBEPXHOCTU MOPINHS Ui PABHOMEPHOIO paclpeneseHus
Macchl, MpeaHa3HaueH Uil aKKyMYJMPOBaHHUS TMOTEHLUAIbHON I'PaBUTALMOHHONW SHEPTUH IPH
€ro BEPTUKAJIBHOM IMOABEME BHYTPH YKa3aHHOTO IuHApa (10) ¢ apMUpOBaHHBIMU OETOHHBIMH
CTEHKaMHU W BHYTPEHHEH NOBEPXHOCTBHIO, MOKPBITOW CTanbHbIM MOKpbITHEM (11), mpuuem
nopmeHb (30) HampaBnsercss Ha creHke wuauHApa (10) TOCPEnCTBOM  POJIMKOBBIX
HanpaBsomux (35) um cHaOXeH B ILIEHTPE KOJBIEBBIM OTBEPCTHEM, B OCH LHMJIHHIpPA
pacrionoskeH kaHan (20) BBICOKOTO JaBJICHUs, YyKas3aHHbIH mopmeHb (30) cHaOxkeH
U30JIIUOHHBIMU TTpOKJIagkamMu (32, 33), Kak OTHOCHTENIbHO YKa3aHHOTO CTaJIbHOTO TOKPBITHS
(11) mwmuaapa (10), Tak ¥ OTHOCHTENBHO yKa3aHHOTO KaHaja (20) BBICOKOTO IaBJICHHS,
NPOXOAALIEro uepe3 HeHTp nopiuHs (30) U mpoBOASINEro BOAY MOA JABJICHHEM OT OCHOBAHHS
mHApa Kk cucreme (50) reHepanuy 3JIEKTPOIHEPTHHM C HCIMOJb30BAHUEM HMITYJIbCHBIX
BOASHBIX TypOwmH, kaHanm (20) BBICOKOTO [aBJIGHHS TE€PMETHU3UPOBAH CBEPXY, a TaKKe
J€a’pUpOBaH, MpPU 3TOM BOJA, HCIOJB3yeMas B IPOLIECCE IMPOU3BOJACTBA SJIEKTPOSHEPTUH
cucremoit (50) reHepanum 3neKTposHEpruw, cOpaceiBaercs obOparHo B mmwimHAp (10), Hag
nopiHeM (30) uepe3 BO3BpaTHBIN KaHaJ (25) nmpu aTMOC(EPHOM AABJISHUH, U IJIs LIUKJIA BBOAA
U XPaHEHUs SJIEKTPUUECKON 3HEPTUU U3 SJEKTPUUYECKOH CeTH, COAEPKUT Takxke cucremy (60)
BBOJIA 3JIEKTPUIECKOH SHEPTUH, COAEPIKAIIYIO HACOCHI BBICOKOTO JABJICHUS ¢ (PUKCUPOBAHHBIM H
NePEMEHHBIM ITIOTOKOM, 3a0HparoIyio Boay cBepxy nopurss (30), yepe3 Bo3BpaTHbII kaHam (25),
U mojarolyr ee B kaHan (20) BbICOKOro paasiieHHs, noj mopiieHb (30), BbI3bIBasl MOIBEM
nopiuns (30).

2. Cucrema xpaHeHHsI 3JEKTposHepruu mo 1.1, B kotopoi mumuHap (10) npencrasnser
coOoii OoNpIION IMIMHAPHYECKHH OacceiiH TOpsiika METPOB WM JAECATKOB METPOB, B
3aBHCHMOCTH OT TpeOyeMoro oobemMa XpaHeHHs], IOCTPOSHHBIH HUKE YPOBHS IPYHTA, UMEIOIIUH

CTEHKY, BbIIIOJHCHHYIO NOYTEM COCAUHCHUA C60pHI:>IX OETOHHBIX CETMCHTOB, B BHJC

ZaMeHs oM JUCT
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LIIMHAPUYECKUX cerMeHTOB (12) 00omoukm, CHaOXEHHBIX OTBEPCTUSMH ISl JKWJ, MPHUYEM
OeroHHbIE cerMeHThl (12) yCTaHOBJEHBI IO MECTY MOCPENCTBOM CBHEMHBIX COEINUHUTEIbHBIX
sneMeHTOB (72) C MOCIeAyIOIUM HANpSKEHHEM HECKOJbKUMH CTaJbHBIMH >Kuitamu (15),
mwHap (10) cHabxkeH CBepxy IUIOTHOM apMUpPOBAHHOHN cCTanblo OeToHHOUW muTol (70),
KOTOpasi MpOAOJDKAETCA BHU3 LIWIMHAPUYECKON MAaHKETOH, UMEIOIIEH OAMHAKOBBIN AUAMETP C
mwHApoM (10), u xotopas onmpaercss Ha (yHnmament (71), a B HWKHEH 4acTH OOpaTHBIM
kynosioM (40), mpudeM CTeHKa IWIMHApPA OOJNWIOBAHA M3HYTPH BBICOKOKAUYECTBEHHBIM
cranbHbIM TOKpBITHEM (11), 00Opa3oBaHHBIM M3 LWIMHAPUYECKHX CErMEHTOB MOKPBITHA, C
obecrieueHHEeM BO3MOXKHOCTH JIETKOTO CKOJIbKeHust mopwHs (30), a ¢ BHEWIHEH CTOPOHBI
rugpounsossinuei (19), npenHasHaue€HHON ISl MIPUHATHUS B TPYHTE PACLIMPEHHH W CXKATHH BO
BpeMsI HKCIUTyaTaLllH, & TAK)KE 3aIUThl KOHCTPYKLIUHU OT BOJBI U3 TPYHTA.

3. Cucrema XpaHeHHs 3JEKTPO3Hepruu mno m.2, B kotopod mwmHAp (10) cHabxen
¢ukcupyromumu BeicTynamu (41) mis kaHana (20) naBieHUs, KOTOpblE Takke 0OpasyoT
BBINMYCK (29) 11t BOABI, MPU 3TOM MeXIy BbicTynamHu (41) mpeaycMOTpeHbI MPOCTPAHCTBA IS
LUPKYJISLAN BOJBL

4. Cucrema XpaHEHHsI 3JIEKTPOIHEPTHH 1o 1.1, B KoTopol nopmeHs (30) BBIMOJHEH H3
CTal, WMEEeT 3aBOJICKYI0 MEXaHHUYEeCKyr0 oO0pabOTKy M CMOHTHPOBAaH Ha MeECTe, HMEeT
CMOHTHPOBAHHBIE Ha BEpXHEW MOBepxHOCTH Oyioku (31), MMEroIIe 3aBOJCKYI0 MEXaHUYECKYIO
00palOTKy M HW30JMPOBAaHHBIE OT KOHTAKTa C BOJOW, M POJMKOBBIE Hampasisromue (35),
NpeaHa3HaYeHHbIE ISl OOECIIeYeHUs] €r0 TOPU30HTAIBHOTO MOJIOKEHHUS, TIPU 3TOM Ha HIDKHEH
nosepxHoctn moputHs  (30), Ha ero Kpaw, MPeIyCMOTPEHa MOHOJIUTHAsl —CTalibHas
HampaBisiomas  (36), cOpacelBarolnasl [aBJICHWE HA KOJBLEBYHD THAPOU3OJSALHOHHYIO
NpOKIanKy (32) mo rpagleHTy OTHOCHTENBHO cTanbHOro nokpbithst (11) uunmmaapa (10), mpuyem
B LIEHTpaJbHON HacTH, rae nopiueHb (30) mepecekaer kaHan (20) maBieHHs, MPEAYCMOTPEHBI
MOHOJIUTHBIE CTajJbHble Hampasistomue (37) anst obecriedeHHss pasTPY3KH OABJIEHHUS T10
TPafeHTy Ha JPYIYI KOJBLEBYI T'HAPOU3OJILUOHHYI0 TNPOKIAAKy (33) OTHOCHTENBHO
BHeITHel creHkn kaHana (20) naBieHws.

5. Cucrema XpaHeHHs OBJIEKTPOsHepruu mo 1.1, B kotopoil kaHanm (20) BBICOKOTO
JaBJIEHUS! TIPEICTABIIACT COOON LMIMHAPHUYECKYIO TPYOy € MO MEHbIIeH Mepe OJHHM KOJEHOM
HA BEPXHEM KOHLIE, M3TOTOBJICHHYIO M3 BBICOKOKAYECTBEHHOH ctanu B cekumsx (21, 22) u
CHaOKEHHYIO Ha KOHLAX COCAMHUTEIbHbIMH (pranmamu (27) msa obecnieueHrs: MUHUMAJIbHOTO
pa3pbIiBa MOA BO3IAECHCTBHEM KOJIBIIEBBIX BOISHBIX YIIOTHEHUH (33) MOPIIHA, MPUYEM BEPXHSI
cekuusi (21) cobpaHa TPELM3HUOHHBIM SI3BIYKOM M TA30BbIM cCOoenuHeHueM (20) ¢ HIKHen

cekuen (22), mpuyeM (UKCUPYIOIUI 3aXBaT BBIMOJHEH BHYTPH KaHajla BBICOKOTO JABIICHHS
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MIOCPENCTBOM COOTBETCTBYIOINX (piiaHIeB (27) U CheMHBIX COCTUHHUTEIBHBIX JIEMEHTOB (25), B
MECT€ COENUHEHHMs MEXIy CeKUMsAMH, TnpudeM (QuaHenm CHaOXXeH  OTBEPCTHUSMH,
COOTBETCTBYIOLIUMH HEKOTOPBIM PE3NHOBBIM MpOKJankam (24).

6. Cucrema XpaHeHUs DJIEKTpOdHepruu 1o m.1, B koTopoit mopmenb (30) cHabxeH
MOHOJIUTHOH CTaJbHON HAIpaBJsiroIiei (36), BBIMOJHEHHON ¢ BO3MOKHOCTBIO COpOCa TaBJieHUs
Ha KOJIbLIEBYIO THAPOM3OJILMOHHYIO MPOKIanKy (32) mo rpaiueHTy OTHOCUTEIBHO CTAJbHOTO
nokpbrtus (11) munmunanpa (10).

7. Cucrema XpaHeHUs DJIEKTpOdHepruu mno m.1, B koTopoit mopmenb (30) cHabxeH
MOHOJIUTHOH CTaJbHON HAIpaBJIsiroIei (37), BBIOJHEHHON ¢ BO3MOKHOCTBIO COpOCa AaBJIeHHUS
Ha KOJIbLIEBYIO THAPOM3OJSIMOHHYIO NMPOKIAAKy (33) mo rpaaueHTy OTHOCHTENIBHO HApPy>KHOU
cTeHkH KaHana (20) BBICOKOTO JaBJICHUS.

8. Cucrema akKyMyJIMPOBaHHUS JEKTPOIHEPTUH 10 1.1, B KOTOpoH crucrema (60) BBOIa
ANEKTPUUECKON SHEPTHH ¢ OOBEMOM PEryIUPyeMOil BXOAHOM MomHOCTH B anana3zone 0-100%
CHa0kK€Ha MHOKECTBOM HACOCOB IMOCTOSTHHOTO AABJICHHS U MOCTOSIHHOTO PAcX0/1a, PUBOIUMBIX
B JIEHCTBHE SJIEKTPOABHraTeNsIMH C (PUKCHPOBAHHON HOMMHAJIBHOM MOITHOCTBIO M 0e3
peryJanpoBaHMs MOIIHOCTH/CKOPOCTH, M JUII HENPEPBIBHOW peryinpoBku B auanaszone 0-100%
UCTIOJIB3YET OJUH WK 0OJiee HACOCOB C MOCTOSTHHBIM JaBJIEHHUEM, HO C TIEPEMEHHBIM PacXO/IOM,
NPUBOAUMBIX B IEHICTBHE 3JIEKTPOABHUIATENISIMHU C PETYJIMPOBAHUEM MOIIHOCTH/CKOPOCTH.

9. Cucrema XpaHEHHs 3JIEKTPO3HEpPruu mo 1.1, B koTopoil cucrema (50) reHeparuu
SJNIEKTPOIHEPTHH € OOBEMOM pEeryJupyeMol BBIXOJHOW MoOIMHOCTH B nuanasoHe 0-100%
COIepKUT OnHy Hin Oosiee TypOuH IlenToHa, COEMMHEHHBIX C HJIEKTPHUYECKIMH Te€HEPaTOpaMHu,

KaXXAbIH U3 KOTOPBIX UMEET yrpaBiieHHe NOTOKOM B Auanasone 0-100%.
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