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(57) Hszobperenne orHOCHTCS K OONACTH  ONEKTPOTEXHMKH M MOXKET OBITH  HMCIIONB30BAHO B
NIEKTPOIHEPIeTUIECKUX CHCTEMax ITOJBOAHBIX alIaparoB ¢ OOJBIION aBTOHOMHOCTBIO U JAIBHOCTHIO
TuIaBaHus. TeXHUUECKUM PE3yJbTaToM M300peTeHHUs SBISETCS YBEJINYEHHE JajlbHOCTH, aBTOHOMHOCTH
U CKPBITHOCTH Pa0OThI MOJIBOAHOTO ammapara. TeXHUUECKUH pe3ysibTaT JOCTUTaeTCsl TeM, YTO CUCTEeMa
SHeprooOecredyeHus] MOABOAHOTO ammapara JOTOJHEeHa KAaIllCylIOM C IOJOXKHUTEIBHON IUIaBydYeCThIO,
B KOTOPOW pa3MEMIeH OSICKTPUYECKHA TEHEpaTop KOJBIIEBOTO THIA C MAarHUTORICKTPUICCKUM
BO30YK/IEHUEM, B TIOJIOCTH POTOpa KOTOPOTO pa3MeIIeHHI JIONACTH BUHTA, OOMOTKA cTaTopa TeHepaTopa
MOAKIIIOYEHA K BBIIPSIMUTENIO. BBIIPSAMHUTENs COEANHEH Ka0ENb-TPOCOM C 3apsiIHBIM YCTPOHCTBOM,
BBIXOJ] KOTOPOTO TIOJKIIOUEH K aKKyMyJTOpHOW Oarapee. [yl yBemMUeHHs CKOPOCTH MOTOKa BOJIbI,
MOCTYIAOLIeH Ha JIONACTH BUHTA, Ha BXOZIE KaIlCyJlbl yCTaHOBJIEHA Hacaika KoHndeckoi (opmbl. Kabeib-
TpOC HaMaThIBaeTcsa Ha OapabaH, pa3MENICHHbBIN B HETepPMETH3UPOBAHHOM OTCEKE MOABOIHOTO armapara.
[pu 3apsnke akKyMyIATOpHOH OaTapen KabeIb-TpoC pa3MOTaH, Karcyla ¢ MEKTPUISCKIM TeHepaToOpoM
HAXOJWTCS B BEPXHHUX CJIIOSIX MOPCKOTO MOTOKA, MMEIOIINX HAUOONBIIYI0 CKOPOCTh, a MOCIE OKOHYAHHS
3apsIIKM aKKyMYJISITOpHO# Oarapen kaOenmb-Tpoc HamarbiBaeTcsi Ha OapabaH M Karcyia BTSATHBAeTCS B
HEerepMeTH3UPOBAHHBIN OTCEK ITOJIBOIHOTO allapara, I7e yCTaHOBIeH 0apabaH ¢ Kabelb-TpOCoM.
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Cucrema 3HeproodecnedyeHus MOABOJIHOIO aANNapaTa

H3o0perenne OTHOCUTCS K OOJACTH 3JEKTPOTEXHHKM M MOXKET OBITh HCIIOJB30BAHO B
HJIEKTPOSHEPreTUUECKUX CHCTeMax IMOABOAHBIX AamnapaToB ¢ OONBINOW aBTOHOMHOCTBIO U
JAJIbHOCTBIO TIABAHMSI.

UsectHa «Cucrema 3eKTPOCHAOKEHHS TEJEYIPABIEMOrO MOJBOIHOIO ammapara ¢
cynHa-Hocutens» (ITatent P® Ne46611. MITK: HO1Q; B60L; B63H, ony6n. 10.07.2005 r., ..
Nel9), conmepskamasi BXOOHOW mpeoOpa3oBareib, BXOA KOTOPOrO COEAWHEH C CYyJIOBOM
SJIEKTPUYECKOH CEThbIO, HMHBEPTOPHOE YCTPOWCTBO, CHJIOBOH TpaHCopmarop, Kademb-Tpoc.
DnexTpuyueckas SHEpPrus IMEePeMEHHOrO0 TOKa C Cy[JHAa- HOCUTENs IepefaeTcss Ha IOJBOAHBIN
amnmapar, ¢ TMOMOIIbI0 Kabenb — TpPoca, MHUTAKOLINA KOHEL KOTOPOrO COENUHEH C NMEePBUYHBIMH
OOMOTKaMH COTJIACYIOIIEr0 TpaHCPOpMaTOpa, YCTAHOBJIEHHOTO HA TMOJBOJHOM arapare.
Bropuunsle 00MOTKH  cornacyromero TpaHchopMaTopa MONKIKYEHb K  YIIPaBISEMBbIM
BBIIPSMUTENSIM. BBIXO OAHOTO U3 YNpaBIIsieMbIX BBIIPAMUTENEH MOAKIIOUEH K KJIeMMaM MUTaHUs
anmnapaTypbl OJBOAHOIO ammnapara, & BBIXOA BTOPOTO YIPABISAEMOIO BBIIPSIMUTENS MOIKJIIOUEH K
npeoOpa3oBaTeNl0 MOCTOSHHOTO TOKA, BBIXOA KOTOPOTrO TMOAKIKYEH K KIJIeMMaM IHUTaHHs
anmnapaTypbl IOABOJHOTO aNnapara.

B 310l cucreme sHeproobecredeHus MOABOAHOIO ammapara Inepefada 3JeKTPUYecKoin
SHEPTUU C CY[HA - HOCUTEN Ha OOPT MOABOIHOIO ammapaTta OCYLIECTBIISETCS 10 SJIEKTPUUECKOMY
Ka0eo, KOTOPBIM MOCTOSHHO CBS3BIBAET MEXAY COOOM CyAHO-HOCUTENb U MOABOAHBIA ammapaTr u
UMeeT CJIEQYIOLINe HeIOCTATKU: OTPaHUYEHbI TJIyOMHA MOTPY’KEHUs, aBTOHOMHOCTh U JaJIbHOCTb
IJIaBaHUs MMOABOJHOTO armapara, OrpaHUYeHa U BeJINYHHA JIEKTPUUECKON SHEepTruy, nepeaaBaeMoi
Ha OOpPT MOABOAHOIO ammapara Mo 3JEKTPUYECKOMY KaOeiro; OTCYTCTBYET CKPBITHOCTb PaOOThI
MOJIBOAHOTIO anmapara.

UzBecTHO «YCTPOWCTBO Uit OECKOHTAKTHOH IEpenayd SJEKTPOSHEPTHH Ha TOABOMHBIMN
oobekt (Ilatenr P® Ne 2502170. MIIK: HO02J3, ony6sn. 20.12.2013 r., B.H. Ne35), xoropoe
COIEpPKHUT OAHO(A3HBIH ABTOHOMHBI HHBEPTOP HANPSDKEHUS MOBBIIEHHONW 4YacTOTBI, OJIOK
yIpaBJICHUS] 3THM WHBEPTOPOM, BXOJHOW KOHJEHCATOp M MEPBHUYHAS CTOPOHA TpaHcopmaropa
NIOBBIIIEHHON YacTOTHI, Pa3MELICHHbIE Ha CyAHE-HOocHuTene. Ha monBogHOM OOBEKTE pa3MeIleHbI
BTOPHYHAsI CTOPOHA TpaHC(hOpPMATOpa MOBBILIEHHONW YaCTOTBI, BBIIPSMHUTENb, CIrJIAXKUBAIOLIUI
peakTop M BBIXOAHOM KOHIEeHcaTop. TpaHchopMaTop BBIMOJHEH C Pa3beMHBIM CEPAEUYHHUKOM

MarHUTONPOBOAA.



Ilepenaua >neKTpUYECKON SHEPruM Ha OOPT MOIBOIHOTO anmapara OCYIIECTBIISIETCS uepes
HEMarHUTHbIA 3a30p (PEeppOMAarHUTHOrO ceprevYHUKa TpaHchoOpMaTopa, pPa3MELIEHHOTO B
Pa3bEMHOM CTBIKOBOYHOM Y3J1€, IPU MEXAHMUECKOM KOHTAKTE CONPATraeMbIX 4acTell CTBIKOBOYHOIO
y3Ja.

H3BecTHOE yCTPOHCTBO HMEET CIEAYIOIUE HEeNOCTaTKH: CHIDKeHHe Koadduimenra
HOJIE3HOTO AEHCTBUS U HA/IEXKHOCTHU SHEProodecneueH s NOABOAHBIX alNapaToB M3-3a YBEIHYESHUS
TOKa HAaMarHWYMBaHUS TpaHC(opmaTopa, yBeJTHueHHs: NOTePh MOIIHOCTH, BBI3BAHHBIX MOSBICHHEM
Ha COMpSITaéMbIX MOBEPXHOCTSX CTBIKOBOYHOIO Vy3ja TOCTOPOHHUX OOBEKTOB — pPaKyLIEK,
BOAOPOCJIEH U T.I.; OTPaHUYEHHE ABTOHOMHOCTU U NAJIbHOCTH IJIaBaHUs MOABOJHOIO aImapara us3-
3a HEOOXOIUMOCTH HAXOXJIEHUsI CYAHA - HOCHUTENSI B paiioHe pabOThl MOJBOIHOTO ammapara ajis
MEePUOUYECKOrO MOMOIHEHNs SHEPTUH MOJBOAHOIO anmapara.

Haubonee Onm3kuM K 3asBISIEMOMY U300PETEHUIO SIBNSIETCS  « Y CTPOHCTBO IS
OOCITy>KMBaHHsI U PEMOHTA MOABOAHO-KaOenbHbIX Marucrpaneii cssm». (Ilarent PO Ne2389638.
MIIK: B63C; HO2G; FO3B, omy6a. 05.20. 2010 1.).

YCTPOHCTBO COAEPIKUT IJIABAIOIIUI BOJHOBOH MCTOYHHK 3HEPTHH, BO3AYIIHYIO TypOWHY,
SIEKTPUYUECKUI TeHepaTop, Kabelmb-TpOoC, aKKyMYJISTOPHYIO OaTapero M IBa 3JIEKTPOABUTATEIS.
KOHCTpYKTHBHO IIaBAKOIIMKM BOJHOBOM HCTOYHHMK 3SHEPrUU COCTOMT M3 TPEX LIAPHUPHO
COEMHEHHBIX MEXAYy COOOH TIOHTOHOB, BOCIPUHHMMAIOIINX KOJNE€OaHHUS MOPCKHUX BOJH H
npeacTaBisier coOOM 3asKopeBaeMblil MpeoOpa3oBaTeNlb YHEPTMU MOPCKUX BOJH, CHAOKEHHBIH
BOZSIHBIM SIKOPEM, COCTOSILIMM M3 INIOCKOTO Kpyra ¢ pacrsbkkamMu. Ha OIHOM M3 TNOHTOHOB
pasMeIneHbl eMKOCTb JUIs 3aKaYKH BO3AYXa, BO3AYIIHAS TYpOMHA U 3JIEKTPHUYECKUN T'eHepaTop, Ball
KOTOPOT'O MEXaHUYECKH COEAMHEH C BaJOM BO3AyIIHOH TypOuHbl Kabemp — Tpoc MEeXaHUYECKH U
SJEKTPUYECKU COEANHEH C 3JIEKTPUUECKUM I'eHEePaTOPOM U MOABOIHBIM aNlapaToM.

IlognuMasce uau mazgasi, BOJIHA, COOTBETCTBEHHO, BBITAJKMBAET WJIM BCACBIBAET BO3JYX
BHYTPb €MKOCTH. JIBmwKeHue croysda BO3AyXa MPH 3TOM MPHBOAUT B JBIKEHHE BO3IYLIHYIO
TypOHMHY U 3JIEKTPUYECKUI FeHepaTop. DJIEKTPHIECKUI TeHepaTop BhIPA0aThIBAET SJEKTPUIECKYIO
SHEPrHI, KOTopas MO Kabemb - TPOCy Mepenaercs aKKyMYJSTOPY U 3JIEKTPOABHUIATEIO
noaBogHOro ammaparta. Kpome 3toro, BblpabaTbiBaeMasi 3JIEKTPHUUECKAsh SHEPrHs IepenaeTcs
rpeOHOMY 3JIEKTPOABHIATENI0, YCTAHOBICHHOMY HAa OZHOM W3 IIOHTOHOB JJISI TEpEMEIeHHs
KOpIyca MJIaBaOIIEro BOJIHOBOIO HCTOYHHUKA S3HEPTUHU BCJIEA 34 MOABOIHBIM alNnapaToM.

HenocratkamMu M3BECTHOrO yCTPOMCTBA, MPUHATOrO 3a MPOTOTHII, SIBJIAIOTCS: OTPAaHUYEHUE
CKOPOCTH TEPEMEIIEeHUs IOABOJHOIO aMlapara,  OTCYTCTBHE CKPBITHOCTH padOoThI MOABOAHOIO
amnmnapara ¥ BO3MOXXHOCTH OTCOEAMHEHUs! OT IIABAIOLIETr0 BOJHOBOIO UCTOYHUKA SHEPTUU B CIIy4ae
HEOOXOIMMOCTH M3-32 MOCTOSIHHOW MEXaHMUYECKON M 3JIEKTPHUYECKON CBSI3U MOABOAHOIO armapara

C TUIaBarOIMM BOJIHOBBIM HCTOYHUKOM SHEPIrvUU B TCUCHHUEC BCCTO BPEMCHU pa60TbI noABOAHOIO
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anmapara, Huskas 3(pQeKTHBHOCTh MpeoOpa3oBaHUsl SHEPTMU BOJH B JJIEKTPUYECKYIO SHEPTHIO,
HU3KHME TIOKA3aTeN HAJEKHOCTH U JOJrOBEYHOCTH H3-3a HaIW4usg OONBIIOrO  YHCIa
IPOMEXKYTOUYHBIX IpeoOpa3oBaTeseil SHEPTUH BOJH B 3JIEKTPUYECKYIO SHEPTUI0 U HEOOXOIUMOCTH
JONOJIHUTEIBHON BBIPAOOTKH SJIEKTPUYECKOMN SHEPTUY, nepenaBaeMon rpeOHOMY
3JIEKTPOABUIATENIO [JIsl TEePEeMEIEeHUs] KOpIlyca IUIABAIOLIErO BOJHOBOTO HUCTOYHUKA 3HEPTrUu
BCJIE]] 32 MOJIBOAHBIM amapaTOM.

3amadeli n300peTeHHs SBIAETCS CO3JAaHHE ABTOHOMHOHM CHCTEMbI 3HEproodecreueHHs
MOJIBOJTHOTO ammapara, OOECNeYMBAIOLICH €ero 3JIEKTPUYeCKOW SHeprueil 0e3 orpaHuYeHHs
CKOPOCTH U JaJIbHOCTH MEPEBUKEHUS.

TexHudyeckuM pe3yJbTaTOM SBISETCS yBENIMYEHUE JAIbHOCTH, ABTOHOMHOCTH W
CKPBITHOCTH Pa0OThI MOJIBOJHOTO amrapara.

TexHUUeCKuil pe3yabTaT JOCTUTAETCS TEM, YTO B CHCTEMY SHEPrOOOeCIIeueH s MOBOJHOTO
amnrapara, COIEpPIKAINYI 3JIEKTPHUYECKHI TeHepaTop, Kabeiab-Tpoc, aKKyMYJSITOPHYIO Oarapero,
npudeM KaOelb-TPOC MEXAaHMUYECKH U 3JIEKTPHUUECKH COEAMHEH C 3JIEKTPUUECKUM T'€HEPATOPOM H
MIOJIBOJTHBIM AINApaTOM, IOTOJIHUTENIPHO BBENEHBI Karicyjia, 0apadaH, BBIIPSIMHUTENb U 3apsaHOE
yCTPOMCTBO, NPU 3TOM KaIcCyJja BbIIOJHEHA C FePMETHUHBIMH MOJIOCTSIMU U BHYTPEHHEHN CKBO3HOMN
MOJIOCTBIO, B KOTOPOH YCTAHOBJIEH JJIEKTPHUECKUII TeHepaTop ¢ OOMOTKOH, pa3MeIeHHOH Ha
CTaTope, U MOCTOSIHHBIMU MAarHUTaMy, pa3MELIeHHbIMH HA HApPY>KHOI MOBEPXHOCTH POTOpa, a K
BHYTPEHHEI MOBEPXHOCTH POTOpa M K CTYIHULE POTOpa 3aKpeluieHbl JIONACTH BUHTA, Karcysa
cHaO)kKeHa HacaJKoNW KOHHYECKOW (pOpMBI, YCTAHOBJIEHHONW Ha BXOJ€ BHYTPEHHEH CKBO3HOM
NOJIOCTH, OOMOTKA CTaTopa 3JEKTPUYECKOTO FeHEepaTopa MOIKIIOYEHA K BBIIPSMHUTENO, Kabemb -
TPOC MEXaHMYECKH 3aKpEIJIeH C OAHOW CTOPOHBI K KarcyJie, a ¢ Ipyroi — k GapabaHy, KOTOpbIH
pa3MelIeH B HErepMETUYHOM OTCEKEe IMOJBOIHOTO ammapara U CHaOKeH 3JIEKTPOMEXaHHYECKUM
NPUBOZIOM, SJIEKTPUYECKH Kabemb - TPOC C OHOW CTOPOHBI TOJKIIOYEH K BBIIPSIMUTEIIO,
pa3MelleHHOMY B KaricyJie, a ¢ JPyroi - MOAKIIOUEH Yepe3 TepMETHUHBIN BBOJ K BXOIY 3apsiIHOTO
YCTPOHCTBA, BBIXOJ KOTOPOrO TOAKIIOYEH K aKKyMyJATOpHOHW Oarapen, KOTOpas BMECTe C
3apsAIHBIM YCTPOMCTBOM pa3MellleHa B TePMETUYHOM OTCEKe MOJBOIHOTIO amnmapara.

Cy1ecTBeHHbIE OTINYHS, TO3BOJISIIOIINE PEATM30BaTh TEXHUUECKHIT pe3yIbTaT:

- moBbIeHa 3((HEeKTUBHOCTD MPeoOPa30BaHUS HHEPTUU BOJH B JIEKTPUUYECKYIO SHEPTHIO,
Onmaronmapst pasMeIleHHIO JIOTAacTell BHMHTA BHYTPH KOPIIyCa 3JIEKTPUYECKOTO TeHepaTopa H
YCTAHOBKH HACA/IKM KOHMUYECKOH (POPMBI Ha BXO/I€ BHYTPEHHEH CKBO3HOM MOJIOCTH KAICyJIbL,

- TIOBBIIIEHBI AaBTOHOMHOCTb, HAJBHOCTh W CKPBITHOCTh PabOTHI IMOIBOMHOIO ammapara
Omaronmapst TOMy, YTO MOABOJHBIN ammapar CHaOXeH COOCTBEHHBIM 3JIEKTPHUUECKUM T€HEpaTopoM,
pPa3MELIeHHBIM B KaICyJle, CBI3aHHON C MOJBOAHBIM aIMapaToM KaOelb-TPOCOM, U BBITIOJHEHHOMH €

FrEpMETUYHBIMU MMOJIOCTAMU, O6eCl'IeLII/IBaI-OH_II/IMI/I en MOJIOKUTCIJIBHYHO TIaBYYCCTD.



ITocne okoH4YaHMA 3apsga AaKKyMYJSITOPHOH Oaraped Kamcyna C  3JIEKTPHYECKUM
reHepaTOpOM yOUpaeTcst B HEreépMETHYHBIM OTCEK MOABOAHOrO alnapara U He MellaeT ABMIKEHHS
MOJIBOJTHOTO armapara ¢ TpeOyeMoi CKOPOCTHIO.

CyuHoCcTh U300peTeHns OSCHIETCS YePTEKaMH, TIE:

Ha ¢ur.]l mpuBemeHa cxema 3JIEKTPOMEXAaHWYECKOH CBS3HM IOABOMHOIO ammapara U KarcCyJbl C
HJIEKTPUYECKUM FE€HEPATOPOM U BBEIECHBI CIIEAYIOIINEe 0003HAYCHUS:

1 — mogBONHBII anmapar;

2 — Karicya,

3 —3IIeKTpUUECKUil reHepaTop;

4- Gapabam;

5- xabenb — TpoC;

6- BBINPSMUTEND,

7

3apsiIHOE YCTPOWCTBO,

8- Hacasika KOHMYECKOH (hOPMBI;

9- HEerepMEeTHYHBIN OTCEK IMOABOAHOTO aIapaTa;

10 — snekTpomMexaHndecKuil mpuBox OapadaHa,

11- akkymynsiTopHas 6atapes;

12 - repMeTUYHBIN OTCEK MTOABOJHOIO AIMapara.

Ha ¢ur.2 npuBeneHa KOHCTPYKTHBHAs CXeMa KaIlCyJbl C 3JEKTPUYECKHM TI'€HEpaTOpOM H
BBEJICHBI CIIEAYIOLINEe 0003HAUEHUS:

13 - nomacTy BUHTA;

14 - ctynuua poropa,;

15 - pOTOp BMEKTPUUECKOTO reHepaTopa (MHAYKTOP C MOCTOSTHHBIMU MarHUTAMH ),

16 - cTaTop 3MEKTPUIECKOro reHepaTopa ¢ OOMOTKOIA;

17 - repMeTHUYHBIE MTOJOCTH.

Ha ¢ur.3 npuBeneHa snekTpudeckas cxeMa COEIMHEHUNM CHCTEMbI SHEProoOecredeHus
MOJIBOJTHOTO arIapara v BBEAEHBI CIENYIOINE O003HAYCHHUS:

1- moaBONHBIN anmapar;

2- KancyJna,

3- 3NIeKTpUUECKUil FreHepaTop,

5- xabenb — TpoC;

6- BBIIPSMUTEND,

7- 3apsiIHOE YCTPOWCTBO,

11 — akkymynsaTopHast Oatapes.



Cucrema sHEproobecredeHus] MOABOJHOIO ammapara COAEPKUT MOABOAHBINA ammapar |,
KarcyJly 2 ¢ 3JIKTPUYECKHM TeHepatopoM 3, Oapaban 4 ¢ kalenb-TpocoM 5, BBINPSIMUTEND O,
3apsAIHOE YCTPOUCTBO 7, Karcyja 2 cHaOXeHa Hacaakol KoHudeckoi (opmel 8, oOMOTKa cTatopa
3JIEKTPUUECKOTO TeHepaTropa 3 MOAKIYEHAa K BBIMPSMUTENO0 O, Kabenb—Tpoc 5 MeXaHHUYeCKH
3aKperyieH C OIHOW CTOPOHBI K Kamcyjie 2, a ¢ JApyroil cropoHsl — K OapabaHy 4, KOTOpBIil
pasMelieH B HErePMETUYHOM OTCeke 9 BHYTPH MNOABONHOrO ammapara | wu  cHaOxeH
3JIeKTpOMeXaHudeckuM mpuBogoM 10, kabenb - TPOC S5 DJIEKTPUYECKU TMOAKIIIOYEH C OIHOU
CTOPOHBI K BBIIIPSIMUTENIO O, pa3MEIIEHHOMY B KallcyJie 2, a ¢ APYyrol CTOPOHBI NOJAKIIOUYEH Yepes
TFepMETUYHBII BBOJ K BXOAY 3apsAJHOIO YCTPOWCTBA 7, BBIXOA KOTOPOrO MOAKJIOUEH K
aKKyMyJIITOpHOUW Oatapen 11, koTopast BMecTe C 3apsOHbIM YCTPOWCTBOM 7 pa3MelleHa B
repMeTHYHOM oTceke 12 mogsoanoro annapara 1. Jlonactu BuHTa 13 3akpenuiensl Ha crynuue 14 u
Ha BHYTPEHHEN MOBEPXHOCTH poropa 15. Potop 15 ¢ mOCTOAHHBIMM MarHUTaMu yCTaHOBJIEH B
pacrouke craropa 16 ¢ obOmoTkoil. B kamcyne 2 pasmenieHsl T€pMETHYHbIE MOJOCTH 17 nus
o0ecriedeHrs1 OJIOKUTETBHOH ITABYYECTH KaICyJIbl 2 BMECTE C 3JEKTPUIECKHM I'€HEPaTOPOM 3.

Cucrema 3HEproodecnedeHus MOIBOAHOIO anmapara padoTaeT CIeAYIUM 00pa3oM.

ITepen 3apsimkoli aKKyMyJSITOPHOW Oaraped TNONBOAHBIA ammapar | mepeMernaercs B
00JlacTh aKBaTOPUHU OKEaHa C JIOCTATOYHON il 3P (HEKTUBHOM 3apsiiKM aKKyMYJSITOPHOH Oatapen
CKOPOCTH MOPCKOTO TE€YEHHUS. ITO MOTYT OBITh YUACTKU NMPHJINBHO-OTIUBHBIX TEUEHHH, MPOJIUBHI,
€CTEeCTBEHHbIE CY)KEHHUS IOJIBOIHOTO penbeda, rfe CKOPOCTh MOPCKOTO TEUEHMs BBIIE CKOPOCTH
TEUEHUsI HAa YPOBHE BOAHOU MOBEpXHOCTU. [lomBomHbiil ammapaT 1 JOXKHUTCA HA MOPCKOE IHO,
snekTpomexanudeckuii mpuson 10 Bpamaer Oapaban 4, kabenb — Tpoc S5 pacKpyduBaercs, a
Karcysa 2, Ojaromapsi HaJIMYHMIO TePMETHYHBIX IOJOCTEeH 17, MOogHMMAeTcs: BBEPX U AOCTUTAET
CJIOM MOPCKOTO TMOTOKA, MUMEIOIINE HAUOOJBINYI0 CKOPOCTb. MOPCKOH MOTOK BXOAMT B HACAAKY
KOHHYEeCKOW (opMbl 8, yOBICTpsieTCS M TONaAaeT Ha JIONMACTH BUHTA 13 W TMPUBOOUT €ro BO
Bpamenne. Bmecre ¢ nonactsimu BuHTa 13 M crynuueit 14 Bpamaercss u porop (MHIykTop) 15.
MarHuTHBI TIOTOK poTopa 15 mepecekaer MpOBOJHUKH OOMOTKH cTaTopa 16 M HABOIUT B HHX
anextpoasrkymyro cuty (3/1C). HanpsixkeHne ¢ 0OMOTKH CTaTOpa 3JIEKTPUYECKOTO reHepaTopa 3
MIOCTYIAET Ha BXOJ BBIIPSIMUTENS O, U fasiee 1o Kabelb —TpOoCy S MOCTyNaeT B TePMETUYHBIN OTCEK
12 moaBogHoro ammaparta 1 Ha BXOX 3apsaHOro ycrpouctsB 7. HampsikeHue ¢ BbIXOAA 3apsIHOTO
yCTPOHCTBA 7 MOCTYMaeT Ha akKKyMyJIATOpHYIO Oatapero 11 u 3apspkaer ee. Ilo okoHUaHUM 3apsina
aKKyMyJISITOpHOM Oatapen 11 BkirouaeTcs siekrpoMexanndeckuii npuson 10 6apadana 4, kabenpb —
Tpoc 5 HakpyumBaercss Ha Oapaban 4, kamncyja 2 BTATHUBACTCS B HETePMETUYHBIA OTCEK 9.
Dnexktpomexanndeckuil npusoa 10 Beikmouaercs. Ilocne storo moasoaHbii anmapaT 1 rotoB k

MPOAOCKEHHIO pabOTHI B IITATHOM PEXKUME.



IIpumep pacuera OCHOBHBIX IApPAMETPOB CHUCTEMBI SHEProoOecneueHus] IOABOAHOTO
anmnapara.
MoiHocTh P;, TeHepupyemas 3JIEKTPUYECKHUM TI'€HEepaTopOM, ONpEAeNseTcs C Yy4eTOM

s¢exTuBHOCTH pabOTHI reHepaTopa U BUHTA [ 1]:
Pe=ne Mg P,
rae Py — MOIIHOCTh MOPCKOTO MOTOKA, MOCTYMAKOLIEro Ha JIOMACTH BHHTA,
BT; . — KIIJ] reneparopa, 3nauenue 1,=0,85-0,95;
Ne — KI1J1 BuHTA, 3HAUeHUE 1:=0,5-0,7.

MOH.IHOCTB MOPCKOIo IIOTOKa, NOCTYMNAaroIICro Ha JIOIACTH BHUHTA, PACCUUTBIBACTCSA I1O

dbopmyie, mpuBeneHHOM B [ 1]:
Pn:p.g.Q.H: BT:
rae
p—IUIOTHOCTB BOARL, paBHa 1000 KI/M;
g — yCKopeHue cBOOOAHOTO naaeHwus, paBHo 9,81 m/c;
Q — pacxon BOAbI, M3/C;
H- ckopocTHOI Harop MOPCKOro NOTOKA, M,
Q=ST.DH;
S;— IUIOIIa b CEeUeHUs], uepe3 KOTOpoe MPOXOAUT MOPCKOM MOTOK Ha JIONACTH BUHTA, M
U, — CKOPOCTh MOPCKOTO MOTOKA Yepe3 JIOMACTH BUHTA, M/C.
CkopocTHO# Hanop MOpcKoro noroka H MoxkHO onpenenuts o ¢popmysie
H= vzn/Zg.

C yueroMm 3HaueHUNl MapaMeTpoOB, MPUBEIEHHBIX BbIlIE, MOIIHOCTbH MOPCKOTO IOTOKA

MO3KHO OTpeNenThb 1Mo hopmyie
Py=0,5+ps Spev” Br
3amanumMcst mapaMeTpamMu Il pacyeTa MOLHOCTH 3JIEKTPUUECKOTO TeHepaTopa;
- pasmep auamerpa jonacreit Bunta D =0,5 m;

- CKOPOCTbh MOPCKOTO MOTOKA vy =3,084 m/c=11,1 km/1ac;



- INIOTHOCTB BOABI p=1000 Kr/MC.

[Inomans St onpenensercs ¢ yueToM U3BECTHOIO 3HaUEHUs JUaMeTpa Jionacteil Bunta D:
o2 /A= 2
St=nD"/4=0,1963 m".

OmnpenenuM BETUUUHY MOIIHOCTH MOPCKOTO IOTOKA, MOCTYMHAOLIEro B MOJOCTh BUHTA Oe3
HacaIkl KOHUYECKOH (pOpMBI:
P.=0,5¢p St+0°=0,5¢1000¢ 0,19630°=98,17 v° Br.

3HaueHHe MOILIHOCTU Py SIBJSIETCS MO CYTH NpeNeibHbIM 3HAU€HHEM MOIIHOCTU, KOTOPYIO
MOJKHO TOJIYYUTh OT 3JIEKTPUYECKOro reHeparopa 0e3 yuera morepb B 3JIEKTPUUECKOM T'€HepaTope
U TypOMHE NMpU 33JJaHHOM 3HAYEHHH CKOPOCTH MOPCKOTO TOTOKA, pa3Mepax BHHTA M OTCYTCTBHH
HacaJKy KOHUYEeCKOH (opMa Ha Karcyse. MOIHOCTb, FeHepupyeMasi SJeKTPUIECKIM FeHEPaToOpOM
P ¢ yuerom MuUHUMaJIbHO BO3MOKHBIX 3HaueHui1 K111 renepaTopa n—= 09 wu BuHTA
(TypOuHbI) 1:=0,5, B 3TOM Clly4ae COCTABHT:

P=0,9¢ 0,5+ 98,17+0,° Br=44,17+0," BT.

ITpu 3HaUEHNH CKOPOCTH MOPCKOT'O MOTOKA B MOJIOCTH BUHTA Uy =3,084 M/c snekTpudeckuii
reHepaTop CrocoOEH TeHepHUPOBATh MOIIHOCTB!

P=44,17+3,084° =44,17+29,332=1295Bt =1,295kBT ~1,3 KBT.

W3 ¢usuku [2] U3BECTHO, UYTO NPU CTALMOHAPHOM TEUEHHMH SKUIKOCTU CKOPOCTDb JBHIKEHHSI
€€ YaCTHUI uepe3 pa3Hble MOIepeuHble CeueHus! TPyObl 00paTHO MPONOPLHUOHAIBHBI TUIOIIAIAM 3THX
CEYCHUM.

3HAUUT NPU YCTAHOBKE HACAAKH KOHHYECKOW (OPMbI M OTHOLIEHWH OHAMETPA BXOAHOTO
OTBEPCTHsS] HACAJKM K JMaMEeTPy BBIXOAHOIO OTBEpPCTUSl HACAAKU paBHBbIM, Hampumep, 2:1,
OTHOLIEHUE IUIOIIAJEH CEUYEHUM BXOJHOIO U BBIXOAHOIO OTBEPCTUH HACaAKU COCTaBUT 4:1,
CJIEeIOBATENbHO, CKOPOCTb MOPCKOIO IMOTOKA B MOJOCTH BUHTA NMPU YCTAHOBKM TAKON HACAIKHU
YBEJIIMYUTCS B 4 pa3a Mo OTHOIIEHUIO K CKOPOCTH MOPCKOTO MOTOKA BHE KamncyJbl. Takum o0pazom.
NPU YCTAaHOBKHM HACAJKH KOHUYECKOH (OPMBI Ha Karcysie 3JEKTPUYECKUN T'€HEepaTop CHocoOeH
reHepUPOBATh MOLIHOCTh, paBHYIO 1,3 kBT, npu cKOpOCTH MOPCKOrO MOTOKA BHE KaICyJbl PABHOM
Bcero b 3,08/4=0,77m/c=2,134 km/yac. COBepIIEHHO OYEBUAHO, 4YTO O3TO CYIIECTBEHHO
pacuimpsier 00JlacTH aKBATOPHH MOPCKOTO OKEaHa, NPUTOAHble it 3(PQPEKTUBHON 3apsaku
AKKyMYJIATOpPHOH Oarapen. 3a CYTKHM TaKOW 3JIGKTPUYECKHUI TeHEepaTop ¢ HACAJAKOW KOHUYECKOU
(dbopMBI TIpH CKOPOCTH MOPCKOTO TIOTOKa, paBHON 2,134 km/dac, mepemact IJisi 3apsiga

akkymyJsisitopHoit Oatapeu 31,08 kBteuac sHepruu.

HHubpopmamus 0 CKOPOCTH MOPCKHX MOTOKOB IpuBeaeHa [3] u [4].



B Tabn.1 mpuBeneHs! 3HaUEHUs] CKOPOCTH HEKOTOPBIX MOPCKUX TOTOKOB, YKa3aHHBIX B [3]
[4].

Tabnuua 1. 3HaueHne CKOPOCTH HEKOTOPBIX MOPCKUX ITOTOKOB

N n/m | HaumeHoBaHHME TeueHUs CkopocTb, kM/4ac
1 Tonedpcrpum 6

2 Teuenne UroapHOrO Mbica 1o 7,5

3 dnopuackoe 6,5

4 Anonckoe (Kypocuo) 1o 6

5 BocrouHo-ABcTpanuiickoe 1o 5,7

3Ha4YeHUs1 CKOPOCTH MOPCKHUX IOTOKOB, NMPHUBENEHHbIE B TaOMN.1, TOCTATOYHO yOEIUTETHHO
TOBOPSIT O BO3MOXKHOCTH 3(p(PeKTHBHOTO MCIIOIB30BAHUS 3asBIISIEMOI CHCTEMBI SHEProoOeceueHHsI
MOJIBOJTHOTO arIapara MPaKTHIeCKH B OOJIBIIMHCTBE aKBATOPUH MUPOBOTO OKEaHa.

OnpenenuM OCHOBHBIE pa3Mephbl JIEKTPUUIECKOrO FreHepaTopa.

CkopocTh BpallleHHs] BUHTA, a 3HAYUT U CKOPOCTb BpAlleHHs] POTOpa 3JIEKTPUYECKOrO
reHepaTopa, MOKHO OINPeNesuTh 1Mo popMyJie, MpuBeaeHHOM B [1]:

n= v,/h, 00/c,
rae h — mar BuHTA.

IIpunumaem oTHoweHue mara BuHTa h k aunamerpy h/D=1,1, onpenenum Benu4uHy Liara

BuHTa h=(h/D) *D =1,1+0,5=0,55 m.

CKOpOCTb BpallleHHsI POTOPA 3JIEKTPHUECKOTO FeHEPaTOpa COCTABIISIET
n= 0,/h=3,084/0,55=5,607006/c=336,42 06/MuH.

U3 Teopun 37eKTpUUECKUX MAIIWH [S] M3BECTHO, YTO OCHOBHBIE Pa3Mepbl 3JIEKTPUIECKOM

MAIIIUHBI CBA3AaHbI C SHGKTpOMaFHHTHOfI MOILIHOCTBHO MAaIlIUHBI COOTHOILIICHUECM
DI= Py +60/(ne ke A* B ma),

rre D’ -oOwem, OTPAHUYEHHBbIII AKTHUBHOM IOBEPXHOCTBIO PACTOYKH  CTAaTOpa

3JIEKTPUUYECKOT0 FeHEepaTopa,;
Py — 3NIeKTpOMAarHUTHASI MOITHOCTD 3JIEKTPUYECKOTO reHepatopa, BA;
A- nuHeWHast Harpy3Ka 3JIeKTPUYECKOro reHeparopa, A/m;
Bj max — MTHIYKLHS B 3230p€ MKy MarHUTOMPOBOAAMU cTaTopa u poropa, T,

N — CKOPOCTh BpAIIEHHs POTOpa, 00/MUH;



k- koapurnment,

1 — pnusa (TommuHa HAOOpa 3JIEKTPOTEXHUYECKOW CTajaM) MAarHUTONPOBOAA CTaTOpa

reHepaTopa, M.
JIig MalyH NepeMeHHOro Toka [S]:
l=n Koo/ V2.

ITockobKy Ko MAIIMH MEPEMEHHOTO TOKAa JJIsl MEePBOW T'AaPMOHUKH B CpPelHEM OJIM30K K

3HAYEHUIO Ko6~0,92, T0 k=6,43.

W3 npuBeneHHOro paHee pacuera CIeIyeT, 4YTO OJJIEKTPOMArHUTHAs MOIIHOCTb
3JIEKTPUYECKOrO reHeparopa [S] momkHa ObITE HE MeHee F,=F/n=1300/0,9=1444 BA npu

CKOPOCTH BpalIeHHs pOTOpa, paBHOH n=336 00/MuH.

C yyeroMm pekOMeHIaUWil, MPUBEACHHBIX B [5], mpuHUMaeM 3Ha4YeHUA By nax=0,6 T

A=1310" A/m.

2 2

D?1=1444+60/(33626,43+0,6¢1,3210%)=51,41-10"" m’.

ITockonpky BenMUYMHA AUaMeTpa yxe npusara panee, D=0,5 m, TO IiMHa MarHUTONpPOBOAA

CTaTOpa BJIeKTpI/ILIeCKOFO reHepaTopa COCTaBUT:
1=51,41-10/0,25=20510" M=2,05 cm.

Pasmeps! reneparopa BIIOJIHE MPHUEMJIEMbI JUJISI UCIOJb30BAHUS €r0 B COCTAaBE KAICyJIbI,
KOTOpasl MNpU IITaTHOM pexuMme padOThl MOABOJHOIO Aammapara AODKHA HAaXOAWThCS B
HErepMETHYHOM OTCEKe TIOABOIHOIO armnapara i 3aHUMaTh CPABHUTENBHO HEOONBLIONH 00bEM 3TOro
OTCeKa.

Ha ocHOBaHHMHM BBIIIEHU3JIOKEHHOTO BUIHO, YTO MpejjiaraeMasi CUCTeMa SHEprooOeceyeH st
MOJIBOJTHOTO aIIapara Mo3BOJISIET O0ECIIeYHTh!

- YBEJTMYEHHUE JAIbHOCTH, aBTOHOMHOCTH U CKPBITHOCTH pabOThI IOABOJHOIO aIIapara,

- yBenuueHHe S(PQPEKTUBHOCTH MpeoOpa3OBaHUS SHEPTUHM MOPCKOTO TEUEHHUs B
3IEKTPUYUECKYIO SHEPTHIO;

- 3(QpexTUBHYIO 3apsAOKy aKKyMYJATOPHOH OaTaped IMOABOIHOTO amrmapara BO MHOTHX

aKBaTOPUSIX MUPOBOT'O OKEaHa.
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®Dopmya n300peTeHust

Cucrema »sHeprooOecrniedeHHss MOABOAHOIO ammapara, CoAeprKalas 3JIEKTPUIECKHH
reHepaTop, KaOelb-TpOC, aKKyMYJSTOPHYIO OaTapero, nmpudeM KaOeslb-TPOC MEXaHH4YeCKH U
SJIEKTPUYECKU COEJUHEH C DJIEKTPUYECKUMM TEeHEepaTOpOM U IOABOAHBIM  alIaparoM,
OTJIMYAIOIIASICSL TEM, UYTO B CUCTEMY JIOTIOJIHUTEIBHO BBEJECHBI KarcyJia, OapadaH, BHIIPSIMUTEND
U 3apsAJHOE YCTPONCTBO, IPU OTOM KamcCyJjia BBIIOJIHEHA C TePMETUYHBIMU IOJIOCTMH H
BHYTPEHHEW CKBO3HOM TIOJOCTBEO, B KOTOPOH YCTAaHOBJIEH OJJEKTPUUECKUN TeHepaTtop C
OOMOTKOMH, pa3MELIeHHOH Ha CTarope, U MOCTOSHHbIMM MAarHUTAMH, Pa3MEIleHHbIMH Ha
HApy>KHOM MOBEPXHOCTH POTOpa, & K BHYTPEHHEH MOBEPXHOCTH POTOpPAa U K CTYNHULE POTOpa
3aKpeIUIeHBI JIONACTH BUHTA, KarcyJia cHaOKeHa HacaIKolH KOHMYEeCKOH ()OpPMBI, yCTAaHOBIEHHON
Ha BXOJ€ BHYTPEHHEH CKBO3HOH MOJIOCTH, OOMOTKa CTaTOpa SJEKTPUYECKOrO TIeHepaTopa
MOJKJIOUEHA K BBINIPSIMHUTENO, Kabenb - TPOC MEXaHHYECKH 3aKPEeIUIeH C OJHOW CTOPOHBI K
KarcyJie, a ¢ Apyrou — k O6apabaHy, KOTOPBIH pa3MeleH B HErepMETHYHOM OTCEKE MOJBOJHOTO
anmapara u CHaOXXeH 3JIEKTPOMEXaHHYECKUM MPUBOJIOM, 3JIEKTPHUYECKH Kadesb - TPOC ¢ OJHOH
CTOPOHBI MOAKJIKOYEH K BBIIPSIMUTENIO, PAa3MELIEHHOMY B Karcyje, a ¢ APYrod - MOAKIIYEH
4yepe3 IepMETUYHBIM BBOA K BXOAY 3apsiAHOTO YCTPOMCTBA, BBIXOA KOTOPOrO MOAKJIIOYEH K
aKKyMyJIATOpHOW Oarapen, KOTOopass BMeCTe C 3apsgHbIM YCTPOMCTBOM pa3MelneHa B

repMETUIHOM OTCEKE IMOABOAHOIO arrapara.
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Cucrema sneproodecnedeHus

NOABOAHOTO arrapara
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OTYET O TIATEHTHOM IMOUCKE  (HoMep espasuiickoi sagBku:

(ctatea 15(3) EAIIK 1 npasuno 42 I1aTeHTHON HHCTPYKIMH K

EAIIK) 202191110

[A. KJIACCHOMKALIA IPEOMETA W30EPETEHISL:
FO3B 13/22 (2006.01)
B63G 8/00 (2006.01)

Cornacro MexayHapoHoH natentHOH Knaccudukaman (MITK)

b. OBJIACTD [TOUCKA:

IIpocMoTpenHas nokymeHTaums (CucTeMa Knaccudukauny u nuaekcs MIIK)
B63G 8/00, FO3B 13/22, 13/10, 3/12, 13/12, 17/06, FO1D 1/22, H02J 7/14

OnexkTpoHHas 6a3a JaHHBIX, HCTOJIb30BABLIAACS DM NIOMCKe (HasBaHHue Ga3bl U, €CITH, BO3MOXHO, UCIIOJIE3YEMBIE NIOMCKOBBIE TEPMUHBI)
[EAPATIS, Espacenet

B. TOKYMEHTBGI, CYNTAIOIIMECA PEJIEBAHTHBIMH

Kareropus* Ccbutky Ha JOKYMEHTEHI C YKa3aHHeM, T/Ie 3TO BO3MOXHO, PEICBAHTHBIX YacTel OTHOCHTCS K MYyHKTY Ne
A RU 2 724 197 C1 (PEJEPAJIBHOE 'OCY IAPCTBEHHOE YHUTAPHOE IIPEJTIPUSITHUE 1
:;’Iil:bllJIOBCKHP'I T'OCYJIAPCTBEHHbBII HAYYHBINA LIEHTP»), 22.06.2020, onucanue,
A CN 106150844 A (SU YUEIJIN), 23.11.2016, onucauue, dur. 1-5, 8 1
A RU 2 325 549 C1 (BOCTPOIIATOB UBAH JJABBIZIOBHY), 27.05.2008, onucanue, dur. 1 1
A EA 032002 B1 (®EPTFOCOH ®PEJIEPHK ]1.), 29.03.2019, onucanue, dur. 1A, 1B 1

|:| MOCICNYIOIINE NOKYMEHTBI YKa3aHbl B NPOJAOJDKCHHH

«T» - Gonee no3aHUI HOKYMEHT, OMyGIMKOBAHHEIN NIOCE JaThl NPHOPUTETA K
* Oco6bie KATErOPHH CCHUIOYHBIX OKYMEHTOB: AHKE LOKYMCHT, OfTy AaTe! TIpHOp

(«A» - JOKYMEHT, OTpeJeAIONMH OGIIMM YPOBEHb TEXHHKH TIPHBECHHBIH 13 NIOHUMatHs M306peTeHHA
«D» - IOKYMEHT, PHBENCHHEIA B €BPasHiiCKoit 3a1BKe «X» - HOKYMEHT, nMetomuit HauGornee GIH3KOE OTHOLICHHE K NPEAMETY NOKCKa,

«E» - 6oee paHHHIt IOKYMEHT, HO OTyG/HKOBAHHBIN Ha KATY MOXAYH NOpoYalMiA HOBU3HY WM H306pETAaTeNECKUI YPOBEHD, B3ATHIA B OTACIBHO-
€BpasHACKOl 3a9BKH HIIH T10CIIE Hee

«O» - IOKYMEHT, OTHOCAIIMHACS K YCTHOMY PACKPBITHIO, SKCTTOHHPO-
BAHHIO M T.1.

"P" - IOKYMEHT, OITyGIMKOBaHHBIH A0 AATHI T0a49H eBPa3HiCKOM
3asBKH, HO NOCJIE 1aThl HCMPAIIHBAEMOro IpHOpHTETA"

CTH
«Y» - NOKYMEHT, HMeIOmMit HanGonee GIIM3KOE OTHOIIEHHE K PEAMETY NOHCKa,
nopoyalui u306peTaTeNbCKuit ypOBEHb B COMETAHUH C APYFUMHU JOKYMEH-
TaMH TOH K€ KaTeropuu

«&» - NOKYMEHT, ABJAIOMMHACA NaTEHTOM-aHATIOrOM

«L» - IOKYMEHT, NPUBEACHHBIN B IPYIUX LENAX

JlaTa npoBeieHus nateHtHoro noucka: 21/10/2021

YI0THOMOYEHHOE JIHLO:
3aMecTHTENs HAYATBHHKA OTAE/A MEXAHHUKH,
(H3MKHU M INEKTPOTEXHHKH




	Bibliographic data
	Abstract
	Description
	Claims
	Drawings
	Search Report

