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AKKYMYJISITOpHasi 0aTapesi AJis1 3J1eKTPOMOOIIIA € Napa/LieJIbHbIM

COCANHCHHUECM

Hacrosiee n300pereHrne OTHOCUTCS K aKKYMYJISITOPY AJIA SJIE€KTPOMOOHIIS,
B YaCTHOCTH, K aKKyMYJIATOPHOU Oarapee 1Jisd 3J€KTPOMOOUIISA, C BO3MOXKHOCTBIO
pacIIMPEHHS 3a CUYET OCHOBHOTO 0JI0Ka aKKyMYJIATOPHOM Oarapewn.

MupoBo#i ppIHOK aBTOMOOWJICH MEPEKITIOYaET BHUMAHUE C aBTOMOOUIICH ¢
JIBUTATEIIMA BHYTPEHHETO CTOPaHUA Ha 3JIEKTPOMOOUIIN B CBSI3H C Y>KECTOUCHUEM
MEKIyHAPOJHBIX JKOJOTMUECKUX HOPM B OTHOIICHWH BBIXJIOMHBIX Ta30B
aBTOMOOWJICH, BO3MOXXHOCTH MCTOINECHUA 3amacoB HE(PTH M COXPAHAIOIIHXCS
BBICOKHMX I1eH Ha He(pTh. B 4acTHOCTH, 3KOJOTHUECKH OE30MaCHBIC ICKTPHUECKHE
TPAHCTIOPTHBIE CPEACTBA CTAHOBATCA S(PPEKTUBHBIM CPEACTBOM TJI00ATBHOTO
COKpallleHUus BBIOPOCOB TMMAPHUKOBBIX Ta30B W MOIIHON aJbT€PHATUBOM,
OTBEYAIOIIEH [EJIAM YCTOMYMBOTO PA3BUTHSA OKPYXAKOIIEH cpenbl. bojee Toro,
W3-32 JABJECHUA POCTA CTOMMOCTH TOIUIMBA TOTPEOUTENH MPEANOYUTAIOT
aBTOMOOWJIM C MEHBIIMMU 3aTpaTaMU Ha roprouee, Mo3TOMY MOKA3aTeau Mpoaax
ANEKTPOMOOMJIE W TUOPHAHBIX  AaBTOMOOWJIEH B Pa3BUTBIX  CTpaHax
YBEIIMYUBAIOTCA.

B 510l ¢BSi3M pa3BUThIE CTPAaHbl AKTUBHO MPOABUTAIOT MOJIUTUKY MOCTABOK
AIEKTPOMOOHIICH.

Takum o6pasom, emkocTh B A(P(PEKTHBHOCTh AKKYyMYJIATOPa, KOTOPHIE
ABJISIIOTCS  TMIPUHIMUIIHAIBHBIMU  OTIPEICTAIONIMMA  pabOThl  3JICKTPOMOOUJIA,
CTAaHOBATCSA BaXHEWIMMMH (haKTOpaMH, a OCHOBHOW mpoOIeMol SABIACTCA
paccTosiHAe TIpoOera, KOTOpPOE HaMpsAMYIO 3aBHCHUT OT (yHKIIHOHAIBHOCTH
AKKyMYJIATOpA, U, B PE3yJIbTaTe, aBTOMPOU3BOJIUTEIIN U MOTPEOUTEIN TPOSIBIISIOT
BCe OOJIBIINI MHTEPEC UMEHHO K aKKyMYJISATOPAM.

TpaguuMoOHHO ST  AKKyMYJIATOPOB  AJIEKTPOMOOMIIE B OCHOBHOM
UCIOJIb30BAIUCh  CBHHIIOBO-KHUCIIOTHBIE AKKyMYJISTOPbI, HO, TIOCKOJBKY YV
WCIIOJIb3YEMbBIX CBHUHIIOBO-KUCIIOTHBIX AKKYMYJISITOPOB, 3apsiHas CIOCOOHOCTD,

KOTOpPasa MOKCT OBITh HAKOIIJICHA 1O OTHOILICHHIO K BCCY H 061>eMy, HHU3Kas, OHH



HE TIOAXOMAT ISl aKKyMYJISITOPOB 3JIEKTPOMOOWJIEH, B ATOW CBSI3HU, B OCHOBHOM
CTaJIA MCTOJIb30BATh AKKYMYJISITOPHI HA OCHOBE JIMTHS, KOTOPBIE MOTYT YBEJIMUUTH
COOTHOILECHUE 3apPsAIHONU EMKOCTH K BECY.

AKKyMYJIATOp — 3TO, TIO CYTH, YCTPOMCTBO, MPEIHA3HAUCHHOE MJIsi TOTO,
YTOOBI CIIETaTh XUMAYECKYIO SHEPTUIO COBMECTUMOM € AJIEKTPUUECKOW YHEPTHUEH,
W OJHOW W3 OCHOBHBIX MPEANOCHUIOK JUIsl HKCIOJIb30BaHUA BTOpPOM Oarapew,
ABIIACTCS  CIMOCOOHOCTh  OJHOBPEMEHHO  3apsKaTbCsl W Pa3psDKaThbes, B
3aBUCUMOCTH OT TEXHHUECKHX XapaKTEPUCTHK aBTOMOOHIIA.

NoHHO-TUTHEBBIE aKKyMYJISTOPHI, HCIOIB3YEMBIE B JJIEKTPOMOOHIIAX,
00pa3yioT MOIyJib, B KOTOPOM MHOKECTBO OJIOKOB aKKyMYJISITOPHBIX 3JICMEHTOB
TECHO CBSI3aHBI JAPYT C APYroMm s oOecredeHus cTabMiIbHON EMKOCTH Oarapew
aKKyMYJISITOPOB, @ 3TH  MHOTOUWCJCHHBIE  MOIYJIA  OOBEIUHSIOTCA B
AKKyMYJISTOPHBIN OJIOK, 00€CTEeUNBAIONINN COOTBETCTBYIONICH ISl SKCIUTyaTallin
AIIEKTPOMOOUIISI EMKOCTBIO.

Kaxmas sdelika MOHHO-JTMTHEBOTO AaKKyMYJISTOpA WMEET HaIpsKEHHUE
OKOJIO 4 BOJIBT, W €MKOCTh Ka)KJOH MOKET BapbUPOBATHCS, OJHAKO, CJIIOXKHO
MPEACTaBUTh CAMOCTOSATEIBHBIN 3apsia Bceil 6a30BOM MOIITHOCTH SJIEKTPOMOOHIIA.

Takum 00pazoMm, yuuThIBasg, 4TO AMANA30H HOMHMHAJIBHOTO HAIPSKEHUS
aKKyMYJISATOpHOM Oarapeun snekrpomobusisa cocrasiser 504~705 B mocTossHHOTO
Toka (direct current), a TpedyemMas MUHUMAIbHAsA eMKOCTh cocTaBiisieT 50 A4, To
HEOOXOJUMO COCIWHHUTH TOCIICIOBATEIPHO W TApPaICIIBHO OUYEHb OOJIBIIOE
KOJJMYECTBO  aKKyMYJISITOPHBIX  siI€EK, YTOOBI aKKyMyJsTOpHas OaTapes
AIEKTPOMOOHIIA COOTBETCTBOBANA TPEOYEMBIM HOMHHAIBHOMY HAMPSHKCHHUIO H
E€MKOCTH.

EMKoOCTh  akkymymnsTOpa  AMEKTPOMOOWIJISI  HAMpsAMYIO  CBs3aHA  C
PACCTOSTHHEM, KOTOPOE OH MOKET ITPOeXaTh Ha OJTHOM TIOJTHOM 3apsiIKe.

Cy1ecTByomiie OObIYHbIEC AJEKTPOMOOWIIM, AK€ MPH YCIIOBUH TOJIHOM
3apANKHA, WMEIOT 0oJiee KOPOTKWMK MpoOer, 4YeM TPaHCIOPTHBIE CPENCTBA C
JIBUTATENIEM BHYTPEHHETO CrOpaHUs, KOTOPhIE MCTOIB3YIOT TaKUE BUIBI TOILINBA,

Kak OCH3WH, MU3EIbHOE TOTUTMBO M CXKM)KCHHBIM HE(PTSIHOM Ta3, COOTBETCTBEHHO,
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BO3HUKAECT HEOOXOIUMOCTh pPa3pabOTKU aKKyMYJISTOPHBIX OJIOKOB BBICOKOM
SHEPrOEMKOCTH 32 CYET MOCJICAOBATEIBHOTO U MAPAJIIETBHOTO COEANHEHUA TUEEK
AKKyMYJIATOPHOM Oarapen C LEeJbI0 YBEIWYEHHS Mpodera TPaHCIOPTHOTO
CpencTsa.

Onnaxo npu YBEJIUYECHUH MOCJIEA0BATEIILHOT O COEUHEHUSA
AKKYMYJISITOPHBIX SIU€EK B AKKyMYJIATOPDHOM OJIOKE YBEIMYMBAETCS TOJIBKO
COCTABJISAIONIAS HAMpPSDKEHUS, U MOXKET CTaTh HEBO3MOXKHBIM HCIIOJIb30BAHUE
(YyHKIMW  3apsIAKW/PaspsAaKd  aKKyMYJIATOPHOTO OJIOKa, PacCUMTAHHOTO HA
COOTBETCTBYIOIIIECE HAMPSHKEHUE YHKE UCMOJIb3YEMOM aKKyMYJISTOPHOU Oarapew.
[TosTomy, mnpu pa3paboTKe AaKKyMYJATOPHBIX SYE€EK, HCMHOJb3yeMbIX B
AKKYMYJIATOPHBIX OJIOKAaX, U30€ratoT pa3paboTKU SUEEK PAa3IMUHbIX Pa3MEPOB, TEM
cCaMbIM, OT/JaBasg NPEANOUTCHHE SYEHKaAM OJHOTO pa3Mepa C OJUHAKOBBIM
HOMHWHAQTHHBIM HAMPSHKEHUEM IS YBEIMUCHAS €MKOCTH WM YJIYUIIEHUS IPYTHX
xapaktepuctuk. OJHAKO, OYEBHUJHO, YTO €CTh OrPAHUYECHUSA B YBEIMUYCHUHU
€MKOCTH SIUEHKH MPU COXPAHEHUU OJAMHAKOBBIX PA3MEPOB.

Tak Ha pBIHKE NPEACTABICHBI AKKYMYJSATOPHBIE OJIOKH, KOTOpHIE TpH
JOTIOJTHATENIBHOM MOJKITIOUEHUH sYeek Oarapen oAHa 3a Apyrou mapaiensHo 1P
yBenuuuBaroT o0y emkocts A0 2P, 3P u 4P. Camo cobo#i pa3zymeercs, uTo
ke STYCHKN HEOOJIBIION EMKOCTH MOTYT UMETh MapaLIEbHYIO KOH(UTYpamuio,
U TEM CaMbIM JOCTUTACTCS YBEIMYEHUE EMKOCTH aKKyMyJsTopa, HO TaKoe
YBEJUUCHUE UMEET TIPEACIIbI.

Jlnsa  Oonee moapoOHOro OOBICHEHHSA, HEOOXOJAUMO OTMETHTh, YTO
napajieibHas W TIOCNIeIOBaTENbHAS KOH(HUTYpAIs MOXKET OBITh TPHUMCHCHA
COOTBETCTBYIOIIMM 0O0pa3oM K TPeOOBAHWUAM TPAHCIOPTHOTO CPEACTBA, M Kak
YIOMUHAJIOCh PaHee, MOCIEA0BATEIbHO MOAKIIOUCHHBIE KOMITIOHEHTHI, JAOJDKHbI
ObITh YCTAHOBJIEHBI B MpEJEIax NMana3oHa KOMIIOHEHTOB HOMUHAJIbHOW PabOoThI
MPWIOKEHHS, KOTOPOE PaboTaeT B OMNPEACICHHOM AWANa30HE, U KOMIOHEHTHI
napaieIbHOW KOH(PUTYypaIKi MOTYT UCIIOIh30BATHCA MTO-PA3HOMY.

Kcratn, yBenuuenue crmocodbom 1P, 2P, 3P, 4P npu mnapamienbHoOH

KOH(i)I/Ipra]_II/II/I AYCCK O3HAUYACT COCAMHCHHUC OJHHUX M TCX KC IIOJIIOCOB AYCCK, H
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MOXET TMPUBECTH K TOMY, YTO BO BpPeMs 3apsSAKd W Pa3pAIKH aKKyMyJsTOpa
00BEMBI 3apsAaa U pa3psaaa He COBMAMAIOT M3-3a BHEITHUX YCJIOBUN WM Pa3IMUMi
B XapaKTEPUCTUKAX A4eeK. BHauane BBIABIAIOTCS HEOOIBIINE PA3TUYMS, HO, €CIH
UK 3apsAKW/Pa3psaKyd TMOBTOPSIETCS HECKOJIbKO pa3, pasHMIlA MOXKET CTaTh
OUEBUAHOM. A pa3sHUMLA B KOJIMYECTBE 3apAna M pas3pana MEKIy OSTUMH
AKKyMYJIATOPHBIMU SYEWKaMU TPOSABIIACTCS KaK PAa3HOCTh MOTEHIIUATIOB MEXITY
JJEMEHTAMH aKKyMyJsaTopHoM Oarapen. Korma HampsbkeHne mapajieabHO
COCIMHEHHBIX AUCECK HAKAIIMBACTCSA, EMKOCTh aKKyMYJIATOpa OBICTPO CHUXKAETCH,
WM WHOTJA TMPOUCXOJUT TIEPETPEB OKPYXKAIOIIUX SJIEMEHTOB, YTO MOXKET
MPUBECTH K BO3TOPAHUIO, B CBA3M C UEM, HA JAHHBIA MOMEHT MOSIBUJIACH OCTpas
HEOOXOIMMOCTb PELICHUS TAHHOWU MPOOIEMBI.

Hacrosiiee nzo0peTeHue mpoiiie U Jierye, 4eM npeablayme pa3padoTku, U
MPEAHA3HAUCHO [IJI PEUIECHUA BBIIICONMUCAHHBIX MPOOJIEM, a €ro LENbIO SIBIAETCA
CO3JIJaHUE AKKYMYJIATOPHOW OaTtapen sl 3JIEKTPOMOOWIS C TapauielibHbIM
COCIMHEHWEM W KOH(UTYpaIMel, MO3BOJIAIONMEH JIETKO W yI0OHO YBEIWYUBATH
€MKOCTh aKKyMYJIATOpA.

[{enpr0 HACTOSIIETO HM300PETEHUS SBIAETCS CO3/aHUE AKKYMYJISITOPHOU
Oarapeu ¢ MapayuiebHBIM COSTUHEHUEM AJIA SJIEKTPOMOOUIIA ¢ COOTBETCTBYIOLIEH
KoH(uTypanuei 1 obecrnedeHus: 6€30MaCHOTO YBEIMUSHHS €MKOCTH.

Hacrtosiimee wu3o0peTeHue, ¢ OAHOM CTOPOHBI, MPEACTABISET COOOMU
YCTPOUCTBO  YBEJIIMUCHHUS E€MKOCTH aKKyMyJIATOpHOW Oatapem 3a  cyer
MapajuieIbHOTO COCMHECHMS BBIXOJHBIX KaOeled WM KIEMMbl TUTAHUSA
(TepMHHAJI) KOMIUIEKTa aKKyMYJISITOPHBIX OaTapei, ABIAIONIMXCS CIAHUIIAMHA
YBEJIMYEHUS  €MKOCTH  akkyMmyjisTopHoi  Oarapen. Kommiekt — Oarapeit
napayyiebHOW KOH(PUTYpaIi CHA0KEHA 3alIMTHBIM YCTPOHCTBOM, B KOTOPOM
NapajuieJibHOE  yNPAaBJICHUE HECKOJbKUMHM KOMIUIEKTaMH Oarapeid MOXKeET
OCYILECTBJIATBCA C TOMOIIBID OJAHOM  €IUHMIIBI CHUCTEMbl  YIPABJICHUS
anekTponutanueM (BMS), koHTpoaupyromei 3aimTHOE YCTPOWCTBO, B CBS3H C
YyeM LEJIbI0 JTAHHOTO H300pETeHHS SBJACTCS MPENOCTaBIIEHHE crnocoda

MOJKITFOUEHHUS, TMO3BOJIAIONIETO 0€30MacHO YBEJIWUUTh KOJIMYECTBO MapaIICIbHO
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MOAKITIOUCHHOTO KOMIUIEKTAa OaTapeil B COOTBETCTBUM C YBEIUYEHUEM EMKOCTH
aKKyMYJIATOPHOM OaTapew.

Hacrosmee n300peTeHne MpEeaHA3HAYECHO TUTSt JTOCTHKEHUSA
BBIIIIEYKa3aHHON 1. J[JiA COOTBETCTBUS HOMHHAJIIBHOMY HAIPSOHKEHUIO H
MUHUMAQJIbHOM €MKOCTH 3JIEKTPOMOOWJISI YCTAHABIMBACTCA AKKYyMYJISATOPHAS
OaTapes, cocTosIas U3 KOMIUIEKTa OaTapei, KoTopas 00beAUHICT MUHUMAJIBHOE
KOJIMYECTBO TMApPAJUICNIbHBIX M MOCIEI0BATEIbHBIX A4eeK. AKKYyMYJISITOpHAS
Oarapesi ¢ MapajyiebHBIM TOAKIIOUEHUEM MJiA 3JEKTPOMOOWIeH mpeaHa3HaueHa
JUIS yBETMUEHHUS 0OIIel eMKOCTH aKKyMYJISTOPHOM OaTapen 3a cUeT J00aBIICHHS
napajuiesibHO COEMHEHHOTO KOMILJIEKTa OaTapei.

Kaxnprii komiuiekt Oarapeli mapajuienbHON KoHpHrypanum cHaOXeH
3aIUTHBIM YCTPONCTBOM, B KOTOPOM MapaJUICIbHOE YMPABJIECHUE HECKOJIbKUMH
KOMILUICKTaMHU OaTapel MOXET OCYIIECTBIATHCS € TOMOIIBIO OJHOW 0OIIeH
CHUCTEMBI ympaBiicHHs HiekrponutanueM (BMS) s ympasiaeHuss Bcemu
KOMIUIEKTaMu Oaraped, COeIMHEHHBIMU MApALJIETbHO.

B HacrosmeM u300peTeHHMHM KJI€MMa MNUTAHUS WM BBIXOJAHOW Kalemb
Ka)KJIOT0 KOMIUIEKTa OaTapeil MOryT ObITh JIETKO COEIMHEHBI ¢ OOIIEH KIEMMOM
MUTAHUA OJTHUM KAaCaHUEM.

B nHacrodiem u300peTeHHH OJUH CUTHAJIbHBIN MPOBOJ MOJKIFOUYAETCA K
KKJIOMY KOMILJIEKTY OaTapeit oT o0Iel CUCTEMBbl yIIPaBICHUS JIEKTPONUTAaHHEM
(BMS), xotopast MokeT ObITh CKOH(UTYPHUPOBAHA I YIPABJICHHUS 3alTUTHBIM
YCTPOMCTBOM KaXKI0T0 KOMILJIEKTa OaTapei.

Uto KkacaeTcd CHUTHAJIbHBIX KJIE€MM OOIIed CHUCTEMbl YMpaBJICHUs
anekTporutaneM (BMS) B HacTosimeM WM300peTeHHMHM, TO  KOJHUYECTBO
CUTHAJTLHBIX KJIEMM, YCTAaHOBJICHHBIX B OTACIBHBIX TETIOUKaxX OaTapeid, paBHO M, U
KOTJ]Ja MAaKCUMAJIbHOE KOJIMUECTBO MOJAKIFOUEHHOT0 KOMILIEKTa OaTapeil paBHO n,
TO JUISi CHTHAIBHBIX KJIEMM NXM HACT MOAKIIOUCHHE K TEPBOMY KOMILIEKTY
OaTtapell uepe3 MEpPBBIN CHUTHAIBHBIN TMPOBOJ C OOCMMHU KJI€MMaMH pa3beMa U
npoBoAKol. OcTajibHbIE KIEMMBI pa3beMa, CPeAu KIEMM pa3beMa IEepPBOTro

KOMIUIEKTa ©Oarapeii CO CTOPOHBI MEPBOTO CHUTHAJIBHOIO MPOBOJA, HE
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MOAKIIOUCHHBIE K CUTHAJBbHOMW KJIEMME [E€pBOr0 KOMIUIEKTa OaTtapei,
MOAKITIOUAKOTCA K CUTHAJIBHOM KJIIEMME BTOPOM LEMOYKH Oarapeil depe3 BTOPOM
CUTHAJIbHBIN MPOBOA. TakuM 00pa3oM, 4Yepe3 CUTHAIBHBIN MPOBOJ 10 MOCIIEIHETO
KOMIUIEKT Oarapedi MoxeT ObITh MOAKIIOYEHA JOTOJHUTENbHAS —KJIeMMa
COCIMHUTENS CUTHAIBHOTO TIPOBOJA W KOMIUIEKTa Oaraped, MOAKIIOYEHHBIC
HEMOCPEJCTBEHHO TEPE] 3TUM, W CUTHAJIbHAA KJIEMMa TOCIETHEr0 KOMILIEKTA
OaTapei.

B sToM cnyyae pacnoyioKeHHE KJIEMM Pa3beMOB MO O0EMM CTOPOHAM
MEPBOI0 CUTHAJIBHOTO MPOBOJA MOXET ObITh MPEACTABJICHO B BHUIE MaTPUIIbI
pasMepa nxm, KOTOPYKO MOXKHO TIEPEBEPHYTH MO TOPUZOHTAIIA U 1O BEPTUKAIIH.

Panee, u4TOOBI YBEIMUUTH MOIIHOCTh CYHIECTBYIOIIETO MOAYJIbHOIO
AKKYMYJIATOPHOTO 0JIOKa, JOJKHA Obljla MPEAlIeCTBOBaTh pa3paboTKa HOBBIX
JeTajed, T.K. YBEJIUYUTh €MKOCTh AaKKyMYJATOPHOW Oaraped CIOXHO TpH
YBEJIMYEHUN COCTABJIONIEH pAaa, KOrAa JOJKHO MPOAOKAThCA Pa3BUTHE HOBOM
UHOPACTPYKTYpPsl B CBSI3M C  YCOBEPIICHCTBOBAHMEM  COOTBETCTBYIOMICH
uHOPaCTPYKTYpsl 000pPYIOBAHHUS, HAPUMED, 3aPSAIHBIX U PA3PSAHBIX YCTPOUCTB.
Ecnu oOpatuth BHUMaHME WMEHHO Ha JaHHOE W300pETeHHE, TO 3/€ECh
MOJATOTOBJIEH KOMILJIEKT OaTapei, COCTOAIIEr0o W3 MUHUMAJIbHOTO KOJIMYECTBA
napajyIeJIbHBIX U TOCJIECIOBATEIbHBIX KOMIOHEHTOB C 3JIEKTPUUYECKUM 3ALUTHBIM
YCTPOUCTBOM, OJjlarofaps 4eMy €CTh BO3MOXXHOCTH YBEJIMUYHUTh €MKOCTh BCETO
AKKyMYJIATOPHOTO OJIOKa TpU TapajuieIbHOM J00ABJIEHUM aKKyMYJISITOPHBIX
OaTapei.

B HacrodimeM wu300peTeHMH KOMIUIEKT OaTapeil CHaOXEH 3allUTHBIM
YCTPOUCTBOM, C TOMOIIbIO KOTOPOTO MOXHO MEPUOIUUECKHU YIPABJIAThH 3AIUTHBIM
YCTPOMCTBOM KAXKIOTO KOMIUIEKTA OaTapeit uepe3 0ObIUHYIO CUCTEMY YINPABJICHUS
anekrporutanueM (BMS) (Master BMS), ynpapmstonieit BceM aKKyMyJISTOPHBIM
OJIOKOM U KOMIUJIEKTOM Oarapel, U MOKHO 0O€30MacHO M JIETKO KOMOWMHUPOBATh
MPU MAPAJUICIbHOM TMOAKIIOUCHUH ISl YBEJIMUECHUS €MKOCTH aKKyMYJSTOPHOTO
O0ioka. B COOTBETCTBMM ¢ OJHUM M3 aCMEKTOB HACTOAIIETO W300pETEHUA

BBIXOJHAsA KiaemMMma (oOmmas cuiioBas KJeMMa) BCEH aKKyMyJISTOPHOHM Oarapew
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MOJKITIOYEHA K WCTOYHWUKY BBICOKOTO HAMPSKCHUA, TPH 3TOM HEOOXOIUMO
MOA/IEP>)KUBATh BO3AYIITHBIN 3a30p WJIM 4YacTh moBepxHOCcTH m3oysammu (Creepage
and Clearance Distances). N3o0peTenue yierko coOupaeTcss U pPEeMOHTHUPYETCH,
3¢ PEeKTUBHO B UCMOJIL30BAHUH, TaK KaK Kabelu HE 3alyThIBAIOTCSA, MAJIOBEPOSITCH
PHUCK MEPEKPYUMBAHUS WM OTCOCIMHEHUA UX OT aKKyMYJIATOPA.

®ur. 1 npeacraBnseT coOOM KOHIENTYAJIBHBIA YepPTEX, H300paKEHHUE
BBICOKOBOJIBTHOM  aKKyMYJIITOPHOWM  CHUCTEMBI,  COIJIACHO  3asBJIEHHOMY
HU300PETEHHUIO.

®ur. 2 npeacrasigeT coO0H KOHIENTYAJTBHYIO AHArPpaMMy, CXEMaTHICCKH
WUTIOCTPUPYIOMIYIO PACIOIOKEHNE CHUTHAIBHBIX KIEMM B COCIWHUTEISAX TIO
00erM CTOpPOHAM CHTHAJFHOTO MPOBOJIA, MOAKITIOYCHHBIX K KOKIOMY KOMIUICKTY
OaTapei.

®ur. 3 mpeacTtaBiasieT co0OW CTPYKTYPHYIO CXE€MY BBICOKOBOJIBTHOM
aKKyMYJIATOPHOM OaTapew.

®ur. 4 npeacrapgeT cOOOM YaCTUUHO YBEJTMUYSHHBIM BUI, MOKA3bIBAIOIIAM
0onee MoApOOHO TPEABAPUTEIBHYID CXEMY BBICOKOBOJIbTHOW AKKyMYJISITOPHOM
Oarapeu ¥ COCTOSTHUE TTPOBOJIKHA HA BHIXOIHOM KjieMMe (00IIas CUIIOBast KIeMMa).

®ur. 5 npencraBiaser cobOoit  Oojee  AETATBHOE  CXEMATUUYECKOE
n300pakeHne KOH(PUTYpallMd BBICOKOBOJITHOW aKKyMYJIATOPHOHW  Oartapew,
npeacTaBiieHHoN Ha Dur. 4.

®ur. 6 npencrapysier coOOH MPUMEPHBIA BUA, MOKA3bIBAIOIIUNA COOPKY
COCIMHEHUS KOMIUICKTa Oarapeil W BBIXOAHYIO KJIEMMY KOJIOAHOTO THMa (0Otmas
CHJIOBAsA KJIEeMMa), IpeACcTaBiieHHON Ha Dwur. 1.

®ur. 7 mnpexacraBiaser co0OM TPUMEPHBIA BHA, WUTOCTPUPYIOIIHMA
COCTMHEHUE KOMIUIEKTa OaTapei M BRIXOMHYIO KIeMMy TH(TOBOTO THNA (001mas
CHJIOBAsA KJIEMMa), IpeACTaBIeHHBIX Ha Owr. 1.

Jlanee Oyaytr mnoapoOHO OMMCAHBl MPEANOUTHTEIIbHBIE BapHAHTHI
peaM3aIuy 3a4BISIEMOT0 H300PETEHUSA CO CCHIIIKOM Ha MPUJIaracéMble YEPTEKH.

Ha ®ur. 1 m 3 cxemaTWyeCcKM MW KOHILENTyaJbHO MPEACTaBJICHA

KOH(HUTYpalusi  BBHICOKOBOJBTHOH  aKKyMYJISITOPHOM  OaTapew,  COTJIacHO
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HACTOALIEMY U300PETEHUIO.

Ha ®wr. 4 B kauectBe mpumepa mokazaHa (opma coeauHeHus Oosee
KOHKPETHOW CHUCTEMbI BBICOKOBOJIbTHBIX AKKYMYJISITOPOB M YBEJIMUCHHBIN BHI €€
YaCTH COTJIACHO JAPYrOMY BapHMaHTy peajM3alliyd HACTOAIIETO M300pETEHUs, a Ha
@ur. 5 Oosiee ACTATIBHO MPEJACTABICH AJITOPUTM MOAKIIOYEHUS BBICOKOBOJIBTHOM
aKKyMYJIATOPHOM OaTapeu, mpuBeAeHHOM Ha Dur. 1.

Ha ®wr. 6 nokazana ogHa KOHKpeTHass mpuMepHas ¢opMa, B KOTOPOM
COeIMHEHUE KOMIUIEKTa Oarapeid W oOlias cujioBasg KJIeMMa KOJIOJHOTO THIIA
coOpaHbl B COOTBETCTBHHM C BAapPWAHTOM pEaJU3alMH HACTOSIIETO W300pETCHHS,
kak Ha ®wur. 1, a Ha Our. 7 moka3zaHa Apyras KOHKpETHas mpuMepHas ¢gopma, B
KOTOPO# cOOpaHbl COeMMHEHNE KOMIUICKTa OaTapel M KIeMMBbI IITU(TOBOTO THTIA
COTJIACHO BapUaHTA peaju3aluu U300peTeHUs, MpeaAcTaBieHHOro Ha ®@wr. 1.

Ha ®wr. 1 xOMNOHEHTH aKKyMyJSTOPHOW OaTapen B COOTBETCTBHUH C
BApHUAHTOM peaJM3alldd HACTOSMIETO W300pETEHUA TPEACTAaBICHBI B (opme
KOPOOKH W COEMHEHBI IPYT C IPYTOM.

Jlna  dopmupoBanms akkymynaropHoro wmoayns (l111a) oOGwveamneHO
3apaHee OMPEAENIEHHOE KOJIMUECTBO AKKYMYJATOPHBIX JJIEMEHTOB, OaTapedHbIi
moayib (111a) mogkmoueH K AMCTAHIIMOHHOMY JIMTUH-HOHHOMY KOHTPOJUIEPY
sHeprun (RLEC:111b), koTopsiii sBiseTcss OJOKOM YNpPaBICHHUS, TEM CaMbIM
obpasyetcst cBoero pojaa 60k (111), koTopble pacmoioKeHbI TakK, 4TO 0OpPa3yroT
OJTHY CEpHIO KOMIUIEKTOB akkyMysisaTopos (110, 120).

Ycranasnuarotcs ycrpoiictsa ynpasieans (CONTROL PARTS), B Tom
YHCJIC 0 OJTHOMY 3allIUTHOMY YCTPOMCTBY I KAXKJI0M aKKyMYJISTOPHOM Oarapen,
a 3alUTHOE YCTPOHMCTBO MOXET OBITh YCTAHOBJICHO I OTPEICICHHUS YPOBHS
COCTOSIHMSI MApAJIENbHOTO COCIMHEHUS BO BCEM AaKKyMYJIATOPHOM OJIOKE
COOTBETCTBYIOIICH aKKyMYJIATOPHON OaTapew.

Bo BceM akkyMynsaTOpHOM OJIOKE YCTAHOBJIEHA OObIYHAsA CHUCTEMA
ynpasieHus snekrponutanuem (BMS) (160), nns momaum w  moryiomieHus
AJICKTPOTNIUTAHUA Yepe3 BHEIIHWA WCTOUYHHMK 3apAAKW/Pa3pAIKA yCTAaHOBJICHA

obmras cusnosas kiemMma (150), nannas o6masa cunnosas kinemma (150) mosxer ObITH
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coeMHEHa ¢ BHemmHeH cuioBoi kiemMoi (170) ¢ ogHOW CTOPOHBI, a ¢ APYrou
CTOPOHBI OHa MOXeT ObITh mojkmoveHa k kiemmam (113) m (123) nonmaum
AJIEKTPOIMUTAHUA KKAOTO KOMIUIEKTa OaTapeit yepe3 JMHUM 3JICKTPONUTAHUS WA
BbIXOqHBIC Kabenu (115) u (125).

O6mas cucrema ynpasiieHus auiekrponuranueM (BMS) (160) moakmouena
K JINCTAaHIIMOHHOMY JIMTHH-WOHHOMY KoHTposutepy mmTanus (RLEC:111b),
KOTOPBIH SBJISETCS MPOMEKYTOUHBIM OJTOKOM YTPABIICHHAS KaXKI0TO MOIYJIS, Uepes
curHanbHbId TipoBoA (117) u (127), u, HECMOTPS HA TO, YTO ATOT CHUTHAIIBHBIN
MPOBOJ 3A€Ch TOKa3aH HE YETKO, OH MOXET CIYXHTh JUIS TOJKITIOUCHHS
YCTPOMCTBA 3aIUThI, YCTAHOBJIECHHOIO JJIsl KAXI0W aKKyMYJIITOPHOW Oarapeu, u
cucTeMbl yrpasiieHus snekrponuranuem (BMS) (160).

B BapuanTe peanuzanu U300pPETEHHS - KOJIWYECTBO CHUTHAIBHBIX KIIEMM
oOmiel cuctembl ynpasiieHus snektponutanuem (BMS) (160) coorBercTByeT
KOJIMYECTBY CUTHAIBHBIX KJIEMM, YCTAHOBJIEHHBIX B OTJEIBHBIX TIEMOUKaX OaTapei
W PaBHO M, KOTJa MaKCHMAJIbHOE KOJHMUYECTBO TIOJKITIOUCHHBIX KOMILUIEKTOB
Oarapeit paBHO N, OHU COSTUHSAIOTCS C MepBbIM KomIuiekToM (110) akkymysaTopoB
yepe3 mepBbld curHAIBbHBIA TpoBoa (117), umetomuit o0e COEAMHHUTENbHBIC
KJIEMMBbI ¥ TTPOBOJIKY JUTISI M X N CUTHAJIBHBIX KJIEMM, JJI OCTABIIErOCsA KOMILUIEKTa
Oarapeli, cpenu KJIeMM COEAMHMTENA CO CTOPOHBI MEPBOTr0 KOMIUIEKTa Oarapei
NepBOro CUTHaNbHOTO mpoBoda (117), ocrambHbIEe KIEMMBI COCAMHHTEISA, HE
MOJKITIOUEHHBIE K CHUTHAJBHOW KIeMMe TMepBoro komruiekra Oarapeit (110),
COCIMHEHBI C CUTHAJBbHON KJIeMMO# BTOporo komiuiekra Oartapeit (120) depes
BTOPOH CUTHATbHBIN TipoBO (127).

Xots Ha ®Our. 1 moka3aHbl TOJBKO ABA KOMIUIEKTA aKKyMYJISITOPOB, €CIIH
WX PaCHIUPHUTh, TO MOKHO CKOH(PHTYpHpPOBaTh TaK, YTOOBI CHTHAJbHASA KIIEMMa U
JTOTIOJTHUTENIbHBIM KOHTAKTHBIA pa3beM CHUTHAIBHOTO KaOens M0 MOCIEAHETO
KOMITJIEKTA aKKyMYJIATOPOB, COCIUHSUTACH Uepe3 CUTHAIbHBIN TTpoBo. Hampumep,
€CJIM UMEETCA TPETHH KOMIUIEKT OaTapeil, Kotopas AOKHA ObITh MOAKIIOUEHA
NapajyiesibHO, M CPeAu KIEMM COEAWHUTENA Ha CTOPOHE BTOPOrO0 KOMILIEKTA

OaTapell BTOPOTO CUTHAJIBHOTO Kalejd €CTh HE MOAKIIOUEHHBIC K CHUTHAJIbHOM
9



KJIEMME BTOPOrO0 KOMIUIEKTa Oarapei, TO MOKHO MOJKIIOYUTh K CUTHAJIBHOM
KJIEMME TPEThEro KOMIUIEKTAa OaTapeil uepe3 TpeTuil CUrHalibHbIA Kabenb. Torna
PaCIONIOKEHUE KIEMM Pa3beMOB MO 00EUM CTOPOHAM MEPBON CUTHAJIbHOW JIMHUU
MOXET OBITh B BUAEC MATPHULBI pa3Mepa nxm, KOTOpasg MOKET MEHATHCS MECTaMH
M0 TOPU30HTAIM U BEPTUKAJIM, BTOPOH CUTHAJIbHBIN KaOeb W TPETUN CUTHAJIbHBIN
kabeap Takke obOpa3yer Marpuily Tou ke (opmbl, a mMeHHO (n-1)xm, (n-2)xm,
UMEIOIIAsA MOCTEMEHHO YMEHBIIAIOIEECs KOJMUYECTBO COCAUHUTEBHBIX KIIEMM.

Hanpumep, eciin KOMMYECTBO KJIEMM KaXKJI0TO KOMIUIEKTa Oarapel paBHO 7
a KOJIMYECTBO KOMILJIEKTOB OaTraped, COEIWHEHHBIX MNapajjiesibHO, PaBHO 3, U
KOHLENTYyaJIbHO MPEICTABIEHO PACHOJ0KEHHE KIEMM COCIMHUTENS MEPBOro
CUTHAJILHOTO KaOeJisl, BTOPOr0 CUTHAJILHOTO Kaleasi W TPEThEro CHUTHAIBHOTO
kabens, kKak moka3aHo Ha ®wur. 2, mepsblii curHanbHbIN kKabenb (117) mumeer
COCIMHUTENbHBIE KJIEMMbI B BUJE€ MATpHUIbl U3 3 CTPOK U 7 CTONOLOB C 00X
CTOPOH, a BTOPOH cUrHaNIbHBIN Kabenb (127) MoxkeT uMeTh 2 CTpOKHU U 7 CTOJIOIOB
c o00enx CTOpPOH, W TpeTuil curHanbHbiii kabenp (137) ™MoxkeT uUMETH
COCAMHUTENbHBIE KJIEMMbI B BUAE MAaTpULbl U3 1 CTPOKK M 7 CTOAOLOB C 00enX
CTOPOH.

Mexnay Tem, BMeCTO OOIIel CHJIOBOM KIIEMMBbI, MOKa3zaHHOW Ha ®wur. 1,
TaK)K€ MOYKHO CO371aTh KOH(UTYPALIHIO COSTUHUTENSI CHIIOBOW KJIEMMBI, B KOTOPO#
CWJIOBAA KJIEMMa Ka)KJI0r0 KOMIUIEKTa Oarapel MOXKeT ObITh COEAMHEHA C CUIIOBOM
KJIEMMOM JIpyroro KoMmIuiekTa Oarapei. B aTom ciaydae, kak mokazaHo Ha Owur. 3,
BMECTO TMPOKJIAKA JTUHUM 3JIeKTporiepenayun (kabemns), COSAMHSIONMECH KIeMMY
MUTaHUA U OOIIYIO KJIIeMMY MMATAHUS KaXA0ro KomruiekTa 6atapeii (110, 120, 130),
MOTYT OBITh TTPOJIOKEHBI JIMHUM 3JIeKTponepenay (Boixoanbie kabenu: 125' u 135"),
coenuHsAonme Kiemmy mataans (113) kaxmoro komriekra 6arapeit ¢ pa3beMoM
KJIEMMBbI TIUTAHUS OJTHOM M3 O KaMIIero KOMILUIEKTa Oarapeii.

B »s1o#i koH(urypanmum mapamiesHOe COSTUHEHWE KOMILIEKTOB Oarapei
(110, 120, 130) popmupyercs mo cxeme, kKak mokazano Ha dur. 3, Gnaromgaps yemy
MOXKHO CZeNIaTh 00IIee MOAKIIOYEHUE JIMHUM 3JIEKTponepeiad HaMHOrO MpoIe U

YMEHBIINTh OOLIYIO JIMHY MPOBOAOB, HO A3TO TOJBKO B Cilydae, KOrJa €CTh
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MOCTETICHHOE yAAJICHWE OT OAHOW CTOPOHBI OT OOINEH CHCTEMBl YIPABIICHUS
anekrponutanueM (BMS) unu BHemmHero ucrounuka snektponutanusa (170). B
3TOM Cjy4ae JIMHUA 3JIEKTpPOnuTaHuA (BBIXOAHOW kabenb: 115') Ommkaiimem
koMmiiekte Oatapeir (110) mosker OBITh MOAKIIOUEHA K BHEIIHEMY HCTOUYHHUKY
anekrponuranud (170).

C nmpyroi#t CTOpOHBI, B HACTOAILEM BapUaHTE pean3aluud H300pPETEHUS
AKKyMYJISATOPDHBI MOJYJIb BBHITIOJIHEH TIyTeM MapajUIeIbHOTO COCTUHEHUS
AKKyYMYJISTOPHBIX SYECK TIPH TOMOINHA COCIWHEHWS aKKyMYJIATOPHBIX OaTapei
MUHAMAJTEHON €MKOCTH. AKKYMYJIATOPHBIC 3JIEMEHTHI MOTYT MMETh Pa3TUIHYIO
€MKOCTh W  DPA3IMYHbIE  XapPaKTEPUCTHKHA, HO  37eCh  HCIOJB3YIOTCSA
CTaHJAAPTU3MPOBAHHBIE W WACHTHUYHBIC aKKyMYJIATOPHBIC AJICMEHTHI, WMEIOIIHE
MUHAMAJIFHOE KOJIMYECTBO TAPAICIbHBIX KOMIIOHEHTOB, a 3aTeéM OHH B
COCIMHEHHOM TApaJUICIbHO COCTOSHHHA COOMpAIOTCS B TOCIENIOBATEIHHBIC
KOMITOHEHTHI JUIsi (pOPMUPOBAHUS aAKKyMyJsiTOpHOTO Momyns. Kaxkmas sdeiika
MOXET OBITh CHAOXKE€HA HIICKTPUYECKUMH JETAAMH, CHOCOOHBIMH HW3MEPSTh
TEMIIEPATypPy W HAMPKEHHUE.

31eCh aKKyMYJIITOPHBIM MOAYJIEM MOKET ObITh, Hapumep, Moaysb 12S2P,
BBITIOJIHEHHBIM TMyTEM TMApPAUICIBHOTO COSAMHEHUS JBYX aKKyMYJSATOPHBIX
AJIEMEHTOB, A 3aT€M TMOCJICOBATEIIBHOTO COSIUHEHUS ATUX 12 3JIEMEHTOB, OJHAKO,
TaK)Ke MOJKET OBITh MCIOJB30BAHO YCTPOWCTBO, UMEIOIIEE JIPYTYI0 CTPYKTYPY
COCIMHEHUA, HECMOTPsA Ha YyKa3aHHbIe B croenudukanmuun  TpeOOBaHMS,
HEOOXOAUMBIX IS AJICKTPOMOOMIICH.

Kommnexkr Oarapeit  oObemuuser wmoaynmm  akkymysstopoB  (301)
MOCIICIOBATENbHO U1 JOCTWOKEHHS HOMHHAIIBHOTO  HAMpsOKCHUS — OJIOKa
aKKyMYJISITOPOB.

OT0 fenmaercss 3a CYET TMpolecca YBEIMUEHUA TMOCIEA0BATEIBHO
COCIMHEHHBIX KOMIOHECHTOB psia MyTeM TOCIEIOBATEIFHOTO COCIUHEHUS
YBEIMUCHHOTO KojmdecTBa Oarapeitnbix  momyneit  (301). Hanpuwmep,
HOMHWHAJIbHOE HAMNpPSDIKEHUE AaKKyMYJISATOPHOM Oaraped, HEoOXoguMol i

anekTpoMoOusia, cocrasiser 504-705 B mocTodHHOrO TOKa, a MHUHHMMAaJbHas
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Tpedyemasa eMkocTh 50 Ad. A mpu HOMHMHAJLHOW €MKOCTH 25 A4, HOMHHAJIBbHOE
HaIMpsHKEHUE UCIONb3yeMON aKKyMyJATOpHOM Oarapeun coctasisier 3 ~ 42 B
MOCTOSTHHOTO TOKa. HOMHWHalIbHOE HANpSKEHHE BBILICyKa3aHHOrO moayia 12S2P
coctapysieT 36~50,4 B moCTOSHHOrO TOKAa, a HOMUHAJIbHAS €MKOCTh PAacCUMTAHA
kak 50 Aud. [TockonbKy HajuIexaIee MUHUMAIbHOE HATIPSKEHNE aKKyMYJIATOPHOM
Oataper, HEOOXOAUMOM I ATOTO dJeKTpoMoOmisa, coctrasiasser 504 B
MOCTOSTHHOTO TOKa, eciu 14 moxayned 12S2P oO0benuHuTh MOCIEA0BATEIBHO, KaK
noka3ano Ha Owur. 4 uiau 5, TO MOXKHO cOOpaTh OJIMH KOMIUIEKT OaTapeit.

Taxoke kakmprii n3 akKyMyJATopHBIX MoayJei (301) coequHeH mpoBogaMu
(302) m (303) mmsa mepemaun wHGOPMAMK O TEMIIEPAType W HAMPSKCHUH, W
MIPETYCMOTPEHO YCTPOMCTBO IEKTPUIECKO 3armmThl (202).

HoMuHanbHOE HaNps>KEHUE 3JIEKTPOMOOUIIA PACCUUTHIBAETCS, KaK YKa3aHO
BBIIIE, U MOXKET ObITh MOJYYEHO MOCPEACTBOM OJHOW TPYMMbl aKKYMYJIATOPOB, a
eMKOCTh Oatapeu coctapisieT 50 Au — 3T0O MUHAMAaJIbHAas €MKOCTh, HEOOXO01UMas
JUIsl TPAHCIOPTHOTO CPEICTBA.

Tem HEe MeHee, ’TO MUHUMAJIbHAs HEOOXOAUMAasi EMKOCTh 3JIEKTPOMOOWIIA,
M, €CIIH TNOAXOAAIas €MKOCTb JUisi TMOBBIIIEHUS PBIHOYHOH CTOUMOCTH
anektpomobmia 100 Au, MOXHO HCMOJIB30BAaTh METOJA  MAPALICIBHOTO
OOBEIMHEHUSI aKKYMYJIITOPHBIX KOMILIEKTOB, YTOOBl JOCTUYh HY>KHON €MKOCTH.
Tak, k mnpumepy, 3IEKTPOMOOWUJIL Uil MOE3J0K Ha KOPOTKHUE PaCCTOSHUS,
MOAXOJAIIUNA JIA TOKYMOK JIOMOXO035€K, MOXET SKCIUTyaTHPOBAThCA TOJBKO C
OJIHUM KOMILJIEKTOM aKKyMYJIATOPOB, YCTAHOBJIEHHBIM B TPAHCIIOPTHOE CPEACTBO.

A Ui MyTEIECTBUI WJIA MOE3JI0K Ha JaJbHUE PACCTOSHUSA, MOAXOIAIAsA
eMkocTh coctapisieT 200 Ad ¢ yuyeToM pacCTOsSIHUS MOE3AKU, AJiA yIPaBJICHUS
aBTOMOOMJIEM HEOOXO0AUMO OOBECIUHUTHh €I JIBa KOMIUIeKTa Oaraped u
00bEIMHUTD BCE YETHIPE KOMIJIEKTA OaTapei mapasiesibHoO.

KpoMe TOro, KOam4ecTBO KOMIUIEKTOB Oarapeil MOKHO YCTAHOBHUTH B
3aBUCHUMOCTH OT BECA M pa3Mepa TPAHCIOPTHOTO CPeACTBa (MajIblid, MOy CPEaHAM,
cpenHuid U OONBINON) U X MOKHO MTPOCKTUPOBATH Pa3HOOOPa3HBIMH CIOCOOaMU B

3aBUCHUMOCTH OT KJIaCCa TPAHCIIOPTHOI'O CPCACTBA.
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Tak kak MOXHO OMNPEAEIUTh U HMCHOJB30BAaTh KOJMUYECTBO KOMILJIEKTOB
AKKyMYJIATOPOB, HamOoJiee MOAXOIAIIEE AJIA LEIU MCHOJIb30BAHHUS AaBTOMOOWIIA
MOJIb30BATENIEM M CXEMbl HCMOJIb30BAHUS, TO HET HEOOXOAUMOCTH HACTPauBaTh H
3arpyarh TSDKEIYHO aKKyMYJATOPHYIO 0arapero, TEeM CcamMbiM  TMOBBIIIAs
3 PEeKTUBHOCTH 3IIEKTPOMOOMITA. UTOOBI MOXKHO OBIJIO JIETKO JIOTOJHHUTEIBHO
3arpy3uTh KOMIUIEKT AaKKyMYJISITOPOB W TOAKIIOYUTH JIMHUIO TWUTAHUA H
CUTHAJIbHBIE TIPOBOJA B DJICKTPOMOOWJIE, B MECTE€ YCTAaHOBKH KOMILJIEKTA
AKKyMYJISTOPOB B TPAHCIIOPTHOM CPEICTBE TMPEIyCMOTPEHA KpBIIIKA I
OTKPBIBAHUS U 3aKPbIBAHUA, KOTOPAsl MPOEKTUPYETCA TaK, YTOObI MOKHO OBLIO
JIETKO ¥ TIPOCTO MOJKIIOUNTH KJIEMMY MATAHUA.

HeoOxoaum mpocTtod ¥ HaACKHBIA METON JUisi OBICTPOro U 0€30MacHOro
COCAMHEHUA KJIEMMHOW TMOJA4u 3JICKTPOMUTAHUA W TMPOBOJOB K KOMILIEKTY
Oarapeit. C 3TOH 1ENbIO AKKYMYJISTOPHBIA OJOK MOKHO CHPOCKTHUPOBATh Tak,
yTOOBl KOHEI[ BBIXOAHOTO KaOenss ObI B BHJAE KIEMMbl C HAKOHEUHHUKOM U
WCIIOJIb30BaTh €ro Jisi OBICTPOro W O€30MacHOr0 MOAKITIOYEHHUS K OOIIeH CUII0BOM
KJIEMME.

Takum 00pa3oM, €MKOCTh AKKyMYJATOPHOW Oaraped MOKHO YBEIUYMTH,
MIPOCTO JOMOJHUTEIBHO COCIWHUB HAKOHEYHWKH, YCTAHOBJICHHBIE HA KOHLIE
BBIXOHOTO Ka0eJsi KOMILJICKTa aKKyMYJISITOPOB, ¢ 00IIIeH CUIIOBOM KJIEMMOH.

Ccputasice Ha ®Dur. 4 m 5, HCHONB3YS aAKKyMYJIATOPHYIO OaTapero ¢
HOMUWHAJIbHBIM HamnpspbkeHueM 3~4.2 B mocTOSSHHOTO TOKa W HOMHWHAJIBHOM
E€MKOCTBIO 25 Au, 1 mipeAnoaras, uTo YCTaHOBJIEH aKKyMYJIATOpHBIH Moayib (201)
C HOMHHAJIBHBIM HampsbkeHueM oT 36 1o 504 B mocTosHHOrO TOKa H
HOMUHAIBHOW eMKOCThIO 50 Ad, B moka3aHHOW KOH(HUTYpaIu JBa KOMILIEKTA
Oatapeil ¢ HOMUHAIbHBIM HanpsbkeHuem 504 ~ 705 B mocTosiHHOTO TOKa U
HOMUHAJIbHOW eMKOCThI0 50 Adu COeAMHSIOTCA € MOMOINBIO OOIIeH CHITOBOM
KJIEMMBI B (popMe pe3p00BOM MIMUIBPKHA K KOMIUIEKTY Oarapei u, TakuM 00pa3om, B
JTAHHOM BapHWAHTE MOXET ObITh CcPopMUpPOBaHA MAPAUICTBHO COCIMHECHHAS
AKKyMYJIATOpHas Oarapest Wik aKKyMYJISTOPHAs CUCTEMA.

CneBa oT Oarapew pacmoyiOKEHbl KOMIUIEKT Oarape A MW KOMIUIEKT
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Oarapeii B, kakapiii U3 KOTOPBIX COCTOUT U3 CEMH aKKyMYJISTOPHBIX MOAOIOKOB, U
B KQXJOM aKKyMYJSATOPHOM MOAOJOKE yCTAHOBJIEHBI /Ba OarapeiHbIX MOMYJIS
(201). bnoku akKymyJSTOPOB pPACHONIOKEHBI ONMM3KO JpPYyr K JApyry H
pacmonioxKeHbl B JABa PsAa, A€ MEKIY psAlaMd PaclojoKEHO 3alUTHOE
YCTPOMCTBO, B KOTOPOM YCTAaHOBJICHBI 3ammuTHbIe O10kH (202) komruiekra OaTapeit.
Mecto B psgy Oartapeit, rae MOAyJb Oaraper HE YCTAHOBJICH, TAKXKE MOXKET OBITh
UCTIOJIb30BAHO B KAUECTBE MECTA pa3MeIleHus 0J0Ka yCTPOWCTBA 3aIMUTHI, OOIIEH
KJIeMMbl TUTaHuss W kabena (203), moOakIrO4aeMoro K BBIXOJAHOMY OJIOKY
(BHEIIHSAA KJIEMMa MUTAHUA).

BreixogHol monoxutenbHbiid kadens (205) u orpunarensHbiii kabens (206)
KOMIUIeKTa Oarapei A MOJACOEAMHEHBI K CBOEro pojia oOlIeH KJIeMMe MUTaHUS
(204), wumerommeit Qopmy pe3n0OBOM MMMWIBKH, a oO0m@as KiIeMMa TUTaHUA
NOJIKITIOYEHA K BBIXOAHOMY MOJIOXKUTeNbHOMY Kabemio (207) komriekta OGarapeit
B, a takxke coemmHeH ¢ OoTpuIaTeNbHBIM Kabenem (208) mis mapamieasHOTO
COEIMHEHMSI U HANPABJIAETCSA K BBIXOAY Oarapeu (KjieMMa BHEIIHETO TUTAHMUS).

N3obpaxxenHoe Ha dur. 5, ycTpoicTBO 3amuThl Tpynmbl Oaraper (202)
COCTOMT M3 3JEKTPUYECKOTO KOHTAKTHOTO YCTPOHCTBA (pere), MpeaoXpaHUTeNs U
YCTPOMCTBA M3MEPEHHUs TOKA (JaTYMK TOKA), a TAKXKE €ro MOXKHO OTKDPHIBATh H
3aKpbIBaTh, KOHTPOJIUPYS  COCTOAHME TMOJAUYM MHUTAHUS C  TOMOIIKIO
slieKTpUUeckoro currana. Kpome Toro, cucrema ympaBieHHUS SJIEKTPONUTAHUEM
(BMS) ¢ ommoit Oarapeeit (0ObIuHAs CHUCTEMa YMPABICHUSA AJICKTPOIATAHUEM
(BMS)) moxer 00bequHATH ABA WK 0OJiee 3alTUTHBIX YCTPOHCTBA M KOMILICKTA
Oarapeii 11t KOHTPOJIMPYEMOTO YITPaBJICHHUA.

Ecniu noGaButh mapaiienbHyl0 KOH(PUTYpalMi0 ¢ HCIOJIb30BAHHEM
COCIMHUTENHHOTO OJI0KA aKKyMYJISATOPHOU Oarapen wiam oOIIe CHUIIOBOM KIIEMMBI
(204) nmna moOnMydeHHWs JOCTATOYHOW E€MKOCTH aKKyMYJISITOpHOW —OaTapen
TPAHCIIOPTHOTO CPEACTBA, KaK IMOKAa3aHO B MPOWJUTIOCTPUPOBAHHOM BApUAHTE
peaym3anuu  W300peTeHUsA, OHA OyAeT TnpuMeHuMa i (GopMUPOBAHUS
OaTapeHHbIX OJIOKOB OOJIbIIIEH €EMKOCTH.

Kpome Toro, xorma HeE0OXOAMMO YBEIWUYWTH OOIIYID €MKOCTh Oarapeu
14



nyTeMm a00aBJICHHUS TApajUIeIbHOTO KOMIOHEHTA, KAk moka3zaHo Ha @wr. 1,
KOJIMYECTBO PANOB Oarapeil MOXKHO O€30MACHO M HAJIC)KHO TO0ABJIATH C MOMOIIBIO
JIETKOTO M TPOCTOTO crocofa MmapajuieIbHOTO TojakmoueHus. Mcnonb3ys meton
KJIEMMHOW COOpPKH IJIsi MApaJUICIbHOTO COCIMHEHHUS, JIETKO YBEJIIMYUTh €MKOCTb
aKKyMyJIATOPHOH Oartapen »JeKTpOMOOWISA, TakuM oO0pa3oM yBEIWYHUBACTCS
CTETICHb CBOOOIBI /TSI YAOBJIETBOPEHUS PATMUHBIX TEXHUIECKUX M TU3AHHEPCKUX
YCIIOBHM K JIEKTPOMOOHUJISAM TP MPOSKTUPOBAHUHN aKKyMYJIATOPHOM Oarapen.

Brixomnas ximemma (o0mias cmiioBas KiIeMMa) BCEH aKKyMYJISITOPHOM
Oarapen TOAKIIOYEHA K WMCTOYHHUKY BBICOKOTO HANPSDKCHUS W HEO0OXO0IUMO
MOJIEP)KMBATh  BO3AYIIHBIM  3a30p WM YacTh TOBEPXHOCTH  W3OJIAIUH,
N300pETEHHE JIETKO COOMPAETCA U PEMOHTUPYETCA, YPPEKTUBHO B UCTIOIE30BAHNH,
TaK Kak KaOeln HEe 3almyThIBAIOTCS, MAJIOBEPOSTCH PUCK TEPEKPYyUYHBAHUS WIIH
OTCOEAMHEHUS UX OT N300PETEHUA.

Ha ®wr. 6 npeacTasieH npuMep 00IIeN CUIIOBOM KJIEMMHOM KOHCTPYKIUH,
coOpaHHOW B BHAC KIEMMHOW KOJOJIKH JiJI1 COCIWHEHWUA KOMILUIEKTOB
aKKyMyJsTopoB. 3aech s coopa kadeneit (401, 402, 403), BeIxoadmux u3 Tpex
KOMILJIEKTOB aKKyMYJIATOPOB, U KiieMMbI (405), ycTaHOBJIEHHOHN Ha KOHIlE Kabems
napajuieJIbHbIX KOMIIOHEHTOB, B BHJe Ojioka ucmosb3yercsa kiaemma (407), a
TOKOTIPOBOJIAIIAS IWHA BhIBOJA reHeparopa (408) MOXKeT WMCHONb30BATHCA IS
coenrHEeHUs KaxaoH kiaeMMmbl (407) ¢ mapauieTbHBIM KOMITOHEHTOM.

OO6mwmit BeIxogHOW Kkabenmp (404), COeAMHEHHBIH € TOKOMPOBOASAIICH
IMUHON BBIBOJIA TeHepaTopa (408), coeAnHSIETCS ¢ BEIXOIHBIM OJIOKOM (HE TIOKa3aH
Ha YepPTEeXKE) uepe3 KiIieMMy o0IIero BerxoaHoro kadens (4006).

@ur. 7 npeacTaAeT co0oit mpuMep 00IeH KOHCTPYKIIUU 3JIEKTPUUECKOTO
TepMHUHaIa, coOpaHHOTO B BHAE pe3bOoBOM mmuiabku (506) mis coequHEHUA
akKyMynsaTopHo# Oatapen. 3aech kimemma (500), mmetomas ¢opmy pe3nr0oBOH
HIMAJIBKA, WCTIONIB3YETCS TS MapajuieIbHOTO COeMHEHNA Mexay kabemsamu (501)
u (502), BEIXOMAIIMMU W3 JBYX KOMIUIEKTOB Oaraped, u HakoHeUHUKOM (504),
YCTAHOBJICHHBIM HA KOHIIE KaOeJs.

O6mmmii kabenb (503), coenuuennsbiit ¢ kiiemmoit (506) yepes knemmy (505)
15



C HAKOHEYHHUKOM OOImero kabeisi Ha BBIXOJAE, BBITATHBACTCA W3 KICMMBI H
MOAKITIOUACTCS K BBIXOAHOMY OJIOKY.

Cxewmpl pazBoaku Ha Our. 6 u 7 npeayioKeHbl B KAUeCTBE MPUMEPA, U CaMo
co00M pazyMeeTCs, 4TO MOMHUMO TPEIIOKEHHBIX CXEM MOTYT OBITh WCIIOJI30BaHBI
U JPYTUE CXEMBI U MapaJiIeIbHOTO COSAMHEHHUS.

JlanHoe wm300peTeHHe OBIJIO OMHUCAHO ¢ IOMOINBIO OrPpaHUYCHHBIX
IPUMEPOB, 4YTOOBI TIOMOYbL TIOHATH TBOPYECKHH 3aMbICENT  3asBJICHHOTO
N300pETCHMS, TPUBEACHBI WJLTIOCTPAIMK, OJHAKO HACTOAIIEE H300pEeTEHHE HE
OrpaHUYUBACTCS YTUMH KOHKPETHBIMH IMPUMEPAMH OCYIIECTBIICHUS.

COOTBETCTBEHHO, CIICIIHAICTHI B 00JIACTH TEXHUKH, K KOTOPOH OTHOCHTCS
HACTOSAIIEE HM300PETCHUE, CMOTYT PEaIu30BaTh Pa3IMUHBIC MOAM(UKAIUNA HIIH
IpUMEPHl TPUMCHECHHSI Ha OCHOBE HACTOAIIECTO H300PETCHHS, €CTECTBEHHO, UTO
Takue MOJU(PUKAIMH © TPUJIOKECHHS JOJDKHBI OTHOCHTBCS K (hopmyie

3asBJISEMOTr0 U300pETCHMUS.
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®opmy.Jia u300peTeHust
AKKYMYJISITOpHasi 0aTapest AJIs1 3JIEKTPOMOOHIISA €

napaui€/JibHbIM COCAUHCHHUEM

1. AxkymynsatopHas Oartapes Ui SJICKTPOMOOWIIA C MapaijieIbHbIM
COCIMHEHUEM, XapAaKTEPHU3YIOWIAsCA TEM, UYTO JIA JOCTHXKCHMS HAAJIEXkKAIlero
HaMpsDKeHUST W MUHUMAJIbHOW €MKOCTH aKKyMYJISATOpHOM Oarapen  OJIOK
AKKyMYJIATOpPHOU OaTtapeun, oOpa3oBaHHBIM MyTeM OOBEIUHEHHS MUHUMAJIBHOTO
KOJIMUECTBA AKKYMYJIATOPHBIX AJIEMEHTOB, COCJUHCHHBIX TMApPaUICIbHO H
MOCJIEAOBATENBHO, MPEICTABIAET COOOM aKKYMYJIATOPHYIO OaTapero, ABISIONIYOCS
MUHUMAJIbHON  €OUHULICH [AJid [HUTAaHUA  BJEKTPOMOOMWIS, M  KOMILIEKT
JOTOJIHATENIbHO TOJKITFOUCHHBIX AKKYMYJIATOPOB, a MApaUieSIbHO COCIUHECHHAsS
AKKyMYJIATOpHAs OaTtapes Uil 3JEKTPOMOOWIS MpEeAHA3HAueHaA Il YBEIUUYEHUS
oOlled €MKOCTH 3a CYEeT JTOro, W Ui KaKJIOro KOMIUIEKTa Oarapei
MPEAYCMOTPEHO 3alMTHOE YCTPONCTBO, MPU ATOM 3AIIUTHOE YCTPOMCTBO BCEX
KOMIUIEKTOB aKKyMYJIAITOPHBIX OaTtapei mpeacTaBiisieT cOO0M KOMOMHUPOBAHHBIN
AKKYMYJIATOPHBIN OJIOK ¢ MapaJuleJIbHBIM COCAMHEHUEM JUIsl SJIEKTPOMOOUIIEH,
OTJIMYAIOIIMICA TEM, UYTO OH MOXET YMPaBJIATbCSA OJHOW OOIIEeH CHUCTEMBI
ynpasJeHus nekrponutanueM (BMS).

2. AxkymynaropHas Oartapes mo m. 1, oTnmyaromascs TeM, 4TO OJWH
CHUTHAJIbHBIM KabeJlb MOAKIIIOYAeTCs K KaKI0M M3 KomIjiekTa Oarapeit ot oOmieit
CHUCTEMBI yIpaBiieHUs sJekrponutanuemM (BMS) s ynpaBnenus 3anmTHBIM
YCTPOMCTBOM KOMILIEKTA OaTapeil.

3. AkkymynsTopHas Oarapes mno 1. 1, OTAMYaKOIIAACS TEM, UTO
KOJIMYECTBO CUTHAJIbHBIX KJIEMM OOIIEH CUCTEMbI YIPABJICHUS 3JIEKTPONUTAHUEM
(BMS), yctaHOBIICHHBIX B OTACNBHBIX IeMOuYkax Oarapeil, paBHO m, W KOT/a
MaKCUMAJIbHOE KOJIMYECTBO MOAKIIOUEHHOI0 KOMILUIEKTa OaTapeil paBHO n, TO IS
CUTHAJIBHBIX KJIEMM NXm HWAET NOAKIIOUCHHE K MEPBOMY KOMILUICKTY Oarapei
yepe3 NEPBbIil CUTHAJIbHBIA Ka0elib ¢ 00EMMH KIIEMMaMHU pa3beMa U MPOBOIKOM,

JJIA OCTAaBHICTOCA KOMILICKTA 6aTapeI71, cpeau KIIEMM COCAUMHUTCIIA CO CTOPOHBI



MEPBOTO KOMIUIEKTa OaTapei MepBOr0 CHTHAIBHOTO KaOEIs, OCTaIbHBIE KIIEMMEI
COCIMHUTENSA, HE TOMKIIOYCHHBIE K CUTHAIBHOW KJIEMME TEePBOTO0 KOMILIEKTA
OaTapei, COCIMHEHBI ¢ CUTHAJIBHOW KJIEMMOM BTOPOTro KOMIUIEKTa Oartapeit uepes
BTOPOH CHUTHAJIbHBIN Ka0enb, CJeN0oBaTeNbHO, Yepe3 CUTHAIbHBIA Kabenb 0
MOCJICAHETO KOMILIEKTa Oarapei MOXeT ObITh MOAKIIOUEHA JOMOJHUTEIbHAS
KJIEeMMa COEAMHUTENISI CUTHAJILHOTO Kaless U KOMILJIeKTa OaTapei, MoAKIIFOUYEHHbIE
HETMOCPEICTBEHHO TIEPE] STUM, W CHUTHAJIbHAA KJIEMMa TOCIETHETO KOMILIEKTA
OaTapei.

4.  AxkkymynsaTopHas Oarapes 1O M. 3, OTJWYAIONMIAsCAd TEM, YTO
PacmoIOKEHUE KJIEMM pPa3beMOB IO OOEMM CTOPOHAM TMEPBOTO CHUTHAIBHOTO
kabenst MOKeT OBITh TPEACTABJICHO B BHIAE MATPHUIIBI pa3Mepa Nnxm, KOTOPYIO
MO>XHO TIEPEBEPHYTH MO TOPHOHTAIM W TIO BEPTHKAJH.

5.  AkkymynsatopHas Oartapesd no m. 1, omIMUYarOmaAcs TEM, YTO Ha
KKJIOM KOHIIE KaOensi, BRIXOSIMX U3 MHOXKECTBA KOMIUICKTOB aKKyMYJISITOPOB,
U KJIEMMBbI, YCTAaHOBJICHHOW Ha KOHIIE Kalens MmapayuiesibHbIX KOMIIOHEHTOB,
UCTIONIb3yeTCs KJIeMMa B BHAE 0OJIOKa, a TOKOMPOBOAAIIAS ITWHA BBIBOJA
reHepaTopa MOXKET HUCIOJIb30BAThCA JIA COCMMHEHUS Kaxkaon kimemmbl (407) ¢
napaiyieIbHBIM KOMITOHEHTOM.

6. AxkymynsatopHas Oartapes mo m. 1, oTnuyaromiasicsa Te€M, 4YTO Ha
KOKIOM KOHIlE KabesjeHl, BBIXOIANMX W3 MHOXKECTBA KOMILUIEKTOB Oartapew,
YCTAaHOBJICH HAKOHEUHHWK, W KIIeMMa, HMetomias opMy pe3b00BOM MIMUAIBKH, IS
MapaJIeIbHOTO COSAUHEHUS MEXAy KabemsMH W, BBIXOIANIUMH U3 JBYX

KOMILIICKTOB 6aTapeI71, W HAKOHCYHHUKOM, YCTAHOBJICHHBIM Ha KOHIIC Kabens.
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