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OCHOBHBIE TPUHIIUIIBI HOCTPOEHUSI ABTOHOMHBIX COJTHEUHBIX
3JIEKTPOCTAHIIUN
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PaccmoTpeHbl NPMHUUOBI  TOCTPOEHUS] W AJNTOPUTMBI  YNPaBJeHHS ABTOHOMHBIMH  COJTHEYHBIMH
3JIeKTPOCTAHIMSIMH C TOCTOSIHHBIM W TlepeMEeHHbIM HampsikeHueM Ha Bbixoge. /[lnsi 3¢ dexkTHBHOrO
1peo0pa3oBaHMsl MOCTOSTHHOIO HANPSLKEHUSI OTHOTO 3HAYEHMsI B /IPYroe cXeMbl COTHEYHBIX JIEKTPOCTAHLHMMH
MOCTPOEHbI HA OCHOBE MMITYJIbCHBIX NMpeodpa3oBaTesieil MOCTOSIHHOTO HANPSI)KEHHs, KAK MOHIKAIOLIEro, TaK U
NoBbIMAIIEero TUNOB. /L1 mnpeoOpa3oBaHUsi TOCTOSTHHOTO HAMNPSUKEHHs] B MepeMeHHOe NPHMEeHSIOTCS
ABTOHOMHbIE HHBEpPTOPbl HampsokeHusi. [loka3aHo, 4YTO BBICOKAsA HAJEKHOCTh JJIEKTPOCHAOKEHHS,
He3aBHCSAIAsl OT MOTOAHBIX YCJOBHIl M BPpeMeHM CYTOK, JOCTUraeTcsl B CXeMaX COJIHEYHBIX 3J1eKTPOCTAHIMIA,
TMOCTPOEHHBIX HA OCHOBe /BYX M TpeX LIMH MoAKjI04YeHHs. Cxema ¢ TpeMsl IIMHAMM MOJAKJIIOYEHHs] NMHTaeT
norpeduTesneil CTa0OMIN3MPOBAHHBIM BBIXOAHBIM HAMNpPsUKEHHEM, a C JBYMSl IIMHAMHM TOAKJIIOYEHHS] -
HeCTA0MIM3MPOBAHHBIM HANpSKeHHWEM, T. €. MeMJIEHHO YMEHBIIAIIIMMCS HaNpsiKeHHeM IO Mepe pa3psiga
AKKYMYJISITOPOB.

KnrodeBble c0Ba: aBTOHOMHBIE COJIHEUHBIE 2JEKTPOCTAHLMH, INPUHLIUIBI IOCTPOCHUS COJIHEYHBIX JJIEKTPOCTaHILNH,
UMITYJIbCHBIE NPe0o0pa30oBaTeN MOCTOSHHOTO HANPSDKEHMS, 3apsAHBIE YCTPOMCTBA M YCTPOWMCTBAa KOHTPOJISI 3apsIKH
AKKyMYJISITOPOB.

BASIC CONSTRUCTION PRINCIPLES OF AUTONOMOUS SOLAR POWER STATIONS

Ohotkin G. P., Serebryannikov A. V.

FSEE of HPE «The Chuvash State University named after 1. N. Ulyanov», Cheboksary, Russia (418015, Cheboksary,
Moskovsky Prospect, 15), e-mail: elius@list.ru

Construction principles and control algorithms of autonomous solar power stations with DC and AC output
voltages are considered. To effectively convert of DC voltage of one value to another scheme of solar power
stations are based on pulsed DC converters as a down- and up-types. To convert DC to AC voltage applied
autonomously voltage inverters. Shown that the high reliability of power supply, independent of weather
conditions and time of day, is achieved in schemes of solar power stations that are based on two or three
connection buses. Scheme with three connection buses is powered consumers with stabilized output voltage and
with two connection buses — unstabilized voltage, that is slowly decrease voltage as the battery discharge.

Key words: autonomous solar power stations, construction principles of solar power stations, pulsed DC converters,
charge devices and battery charging control devices.

Beenenune

bnaronaps yBenuyenuto o0beMOB NMPOU3BOACTBA TOHKOIJICHOYHBIX COJIHEUHBIX MOJYJEH B MHUpE
HabmroaeTcst OypHBIA POCT MPOU3BOJCTBA COJHEYHOW 3eKTposHepruu. CymMMapHas MOIIHOCTb
COJTHEYHBIX 3JIEKTPOCTAHIMKA B Hacrosimee Bpems cocraBiser okojo 70 I'Bt u mpomomxaer
YBEJIMYHMBATHCS BBICOKMMHU Temmamu [5]. Bbicokue Temmbl pa3BHTHS COJHEYHOW DHEPIETUKU B
3aMagHbIX CTPaHaxX IO3BOJIIOT YTBEP)KIATh, YTO COJHEYHAs SHEPreTHKa CKOPO CTaHET OJAHMM W3
IJIaBHBIX UCTOYHUKOB JIEKTPO3HEPIUH.

OcHoBHbBIE cBe/IeHUsI 00 ABTOHOMHBIX COJTHEYHbIX 3JIeKTPOCTAHIMAX

ConHeuHbIE  AJIEKTPOCTAHLMHU  MOJPA3ACISIIOTCS HAa aBTOHOMHBIE M KOMOWHHPOBaHHBIE.
ABTOHOMHBIE COHEUHbIe 3jiekTpocTaHimu (ACD), B OCHOBHOM, HCHOJB3YIOTCS B paliOHAX, T

MCTOYHUKH OOIIETO SHEProCHa0KEHUsI HEIOCTYITHBI UM CIMIIKOM JOpOrd. Takke OHU MOTYT OBITh



WCTIOJb30BAHBl U 3JIEKTPOCHAOXKEHMs J1a4, KOTTEIDKEH, IIKOJ, JHUIEeeB, aIMUHUCTPATHBHBIX
3IaHUH, O(HUCOB, COTOBBIX CTAHLMH, YIUYHOTO OCBELICHHS W OCBELICHHS PEKIAMHBIX IIUTOB,
CHUCTEM OXpaHbl M T.J. i mHUTaHUS ATHX NOTpeOHTENe MOXXKET OBITh HCIOJIB30BAHO Kak
nocrostaaoe 24, 48, 110 u 220 B, tak u nepemennoe Hanpsixkenue 110 u 220 B.

CosiHeuHOe M3IIydeHHe, majaroliee Ha 3eMilio, 00JalaeT HU3KOW IJIOTHOCTHIO MOTOKAa SHEPTHH,
CYTOYHON M CE30HHOW IMKJIMYHOCTHIO, 3aBHCHMOCTBIO OT IOTIOJHBIX yciaoBuil. CiemoBaTenbHO,
ACD nomxkHa HMMETh aKKyMYJIHPYIOIIee YCTPOMCTBO Uil HCKIIOUEHHs OONBIINX KoJeOaHun
BBIXOJIHOTO HAINpPsDKEHHUS] W TOBBIIICHUS HAJACKHOCTH 3JIEKTPOCHAOKEHUS. AKKYMYJISATOPHI IS
ACD 1o cBOoeMy YCTPOWCTBY OYEHBb MOXOKM Ha aBTOMOOMJIbHBIE aKKyMYIISITOPBI ¢ HAaNpsHKCHHEM
12 B u umerot Te ke TpeOoBaHU MO HKCIUTyaTallMd U TEXHUKE Oe30MacHOCTH.

Hannune akkymynsaTopoB pacumpsier obnacts npumeHenus ACD, HO B TO ke BpeMs TpeOyer
JOMOJTHUTEIHHOTO TEXHUUECKOro 00OpYIOBaHUS U OOCHyXHMBaHUA. [ 3apsaKu akKKyMyJIsaTOpOB
COJIHEYHBIX D3JIEKTPOCTAHIMI MOTpeOyIOTCS 3apsaHble YCTPOHCTBA M KOHTPOJUIEPHI 3apsijia ¢
GyHKIIMEH OTCIeKUBAHHUS TOYKH MakcMMaibHOUW MoinmHocTH (OTMM). Takoit kKoHTposuiep mpu
HAJIMYUU JTOCTATOYHOM OCBEIIEHHOCTH HE MPEMSTCTBYET IMOCTYIUIEHUIO 3HEPTHU OT COJIHEUYHBIX
Oarapeil Ha aKKyMYJISITOPBI, a IPU HEIOCTATKE OCBEIIEHHOCTH HAKAIUIMBAET YHEPTHIO U MOJACT €€
Ha aKKyMYJISITOp MOPLMSIMHM C ONTUMAJbHBIMU 3HAUEHUSMHU TOKa M HampspkeHus. Kpome Toro,
KOHTpOJUIEp 3apsia MpeloTBpalllaeT Iepe3apsii akKKyMyJsTopa, CBOEBPEMEHHO OTKIIOYas
cosHeuHyto Oatapeto (CB) oT akkymyssiTopa, peryJlupyer CTeleHb 3apsIKid aKKyMYJISITOPOB M TEM
caMbIM [IOMOT'a€T MPOJUIUTH UX IKCIUTYyaTallMOHHBIN CPOK CIIYKOBI.

B teuenue nus Cb 3apspkaroT akKyMymsITOpbl 1 00€CIIeUMBAIOT MUTAHWEM ToTpeduTenei. B HouHoe
BpeMsl HaKOIUICHHass B aKKyMyiaTopHoil Oarapee (AbB) »Heprus mnotpeOisieTcsi Harpyskou.
CriocoOHOCTh MPOU3BOAMTDH, HAKAIUIMBATh U XPAHUTH AJICKTPOIHEPTHUIO JIENIaeT TaKHe COJHEUHBIC
AJIEKTPOCTAHLIMM HAJECKHBIM HCTOYHHKOM 3HEPTHH B JII000€ BpeMs, HE3aBUCHUMO OT IOTOIHBIX
YCJIOBUM ¥ BPEMEHU CYTOK.

Jns  nanpHeiiniero mNOBBILEHUS HaAeKHOCTH ACD HUCHONB3YeTCS HECKOIbKO HCTOYHHKOB
AJIEKTPO’HEpruu. B nomonHeHne K (OTOIIEKTPUUIECKUM CHUCTEMaM MOKHO YCTaHOBHUTH JU3EIb-
TeHEpaTOphl, BETPSHbIC TEHEPaTOphbl, HEOOJIBIINE THAPOTCHEPATOPhl MM JI00BIe Jpyrue
MOAXOJAIIME HMCTOYHUKM BJIEKTpOodHepruu. IIpu HEZoCTaTOUHON OCBEIIEHHOCTH IJIsl 3apsiaKu
aKKyMYJISTOPHBIX Oarapeil W 3JeKTPOCHAOXKEHUS MOTpeOUTENel MCHONb3YIOTCS JOTOJHUTEIbHBIC
UCTOUYHUKU dHepruu. [uOpumHble CHCTEMBl UACANBHO TNOAXOAAT [ TNPUMEHEHUS B
TPYAHOJOCTYIHBIX palioHaX, HalpuUMep, Ha CTAHLMAX CBA3M, BOCHHBIX IOCTPOMKaX, B CEIbCKUX
IIOCEJIEHUSX U T.J.

B ACD HenoaBuXHbIE COJHEYHBIE MOAYJIM YCTAHABIMBAIOT HEIPEPBIBHBIMU MapaieIbHbIMU

psanamu. OJHAKO e€cOM  pacCTOSHUE MEXKJAYy BEpTUKAJIbHBIMH psilaMH  Monyieid Oyzaer



HEIOCTaTOYHBIM, MOKET BO3HUKATh UX B3aUMHOE 3aT€HEHHE. 3aTeHEHNE YMEHBIIAET OCBEIIEHHYIO
IUIOIIA b ~ CBETOBOCIPHHHUMAIONICH TOBEPXHOCTH MOMAYJSS M TNPUBOJUT K  CHHXKEHHUIO
BbIPa0aThIBAEMOM MM 3JIEKTPOIHEPrUU. bobiime paccTosIHUA MEXKIY PsiIaMU COJTHEUHBIX MOyJeH
IPUBOIAT K HEOIIPABIaHHOMY 3aBBIIICHUIO TPeOyeMOii TUIOIIA N 3eMJIIH MOJT HIIEKTPOCTAHLIHUIO.

B paborax [3, 4] pa3paboTana MeToaWKa ydeTa BIMSHHS 3aTCHCHUs Ha IMPOM3BOAMUTEIHLHOCTD
COJTHEYHOH 3JIEKTPOCTAHLIMHM U ONTUMH3AIMH PACCTOSHUS MEXAY pAAaMHU MOJYJeH, Ipu KOTOPOM
OTHOCHTEIIbHBIE TOJIOBBIC MOTEPU BHIPAOATHIBAEMOI SHEPrHMM 3a CUET 3aTCHEHUs HE MPEBBILAIOT
OTIPEICIEHHOTO 3HAYEHHUs. Y CTAHOBJICHO, YTO MPU MPOEKTUPOBAHUHU COJTHEYHBIX AJIEKTPOCTAHLIUHN B
paiione 1. YebGokcapsl 1esecoobpa3Ho BHIOMpATh MapaMeTphl pa3MelIeHUs MOAYJEeH B MHTepBaie
yrinoB ux HakimoHa 20-35 ° OCHOBBIBAsCh Ha JAHHBIX IO JOCTYIHOH IUIOLIA[M 3€MJIA IO
AJIEKTPOCTAHLIHUIO.

B r. HoBouebGokcapck OOO «XeBem» MNPaKTHYECKH 3aBEPIICHO CTPOUTEIHCTBO 3aBOJA IO
MIPOU3BO/ICTBY TOHKOIIJICHOYHBIX COJIHEYHBIX MOJYJICH, BBINOJHEHHBIX IO TEXHOJIOTUH (PUPMBI
Oerlikon. MakcumanbHOE BBIXOHOE HATPSDKEHHE MOy/Ieil Moaenn a-Si/pc-Si mromapio 1,43 M
(mmuo#t 1,3 M, mupusoi 1,1 wm), tommuuoir 6,8 MM u Becom 26 kr cocraBut 102,7 B,
MaKCHMaJIbHBIH BBIXOJHON TOK — 1,22 A, MakcuMallbHas BbIXOAHas MomHocTh — 125 Bt [1].
[TocnenoBarenbHO-MapaJIETbHOE BKIIIOYEHHUE COJIHEYHBIX MOJYJCH TMO3BoJseT (OpMHUpPOBATH
HeoOxoauMyro mourHocTh Chb.

ITocTaHoBKa 3agaun

W3 cka3aHHOTO BBINIE BHJHO, YTO BbIXOAHOe HampsbkeHne CBb HamHOro 6osibllie HampsHKeHUN
Harpy3kl M aKKyMYJSTOpPHBIX Oartapeil. OTHOCHTENBHBIA JWANa30H HM3MEHEHUS HaNpsHKCHUS
MUTAaHUS TOTpeOUTENe JOCTATOYHO OOJNBINONW W cocTaBisgeT Oonee 9. B ATHX ycrmoBusX mis
s hekTUBHOTO MpeoOpa3zoBaHUs MOCTOSHHOTO HAMpsiKeHHs B mocTossHHOe B ACD 1enecoodpasHee
UCIIOJIb30BAaTh UMIIYJIbCHBIE TpeoOpasoBatenn moctossHHoro Hanpspkenus (MIIITH), kak
NOHWKAIOIIEro, TaK M TOBBIIIAIONIETO THIOB [2]. DTO 3HAYUTEIBHO YCIOXKHSIET CXeMy U
YIIPABJICHUE COJHEYHOMU 3JIEKTPOCTAaHIMEN. [[aHHbIE BOIIPOCHI B JOCTYIIHOM JIMTEPATYPE OCBEIECHbI
HEIOCTaTOYHO, MO3TOMY pa3zpaboTka anroputma ynpasieHus ACD, o0ecreyrBaromero BHICOKYIO
HA/IKHOCTbH JJIEKTPOCHAOKEHUS, SBISICTCS aKTyaJIbHOH 3a7aueii.

Ileqbl0 1aHHOTO MCCIIEOBAaHUS SBISIETCA pa3pabOTKa MPUHIMIIOB MOCTPOSHHUS M aJrOPUTMOB
YIPaBJICHUS! aBTOHOMHOM COJTHEYHOM JIEKTPOCTAHLIUEH.

OcHOBHbBIE NPUHIMIIBI NOCTPOCHUA ABTOHOMHBIX COJTHCYHBIX 3HeKTpOCTaHI[I/Iﬁ



@OyHkuuoHanbHasg cxeMa ACO ¢ IIOCTOSIHHBIM HAIpsDKEHMEM Ha BBIXOJE IpeJCcTaBiieHa Ha puc. 1.
Jns  GopMUpOBaHHMS MEPEMEHHOTO BBIXOJHOTO HAINPSDKEHUS CXeMa MOXKET ObITh CHaOXKeHa
aBTOHOMHBIM WHBepTopoM Hampsbkenus (AWH), moakmodeHne koToporo Ha puc. 1 Toka3zaHO
MYHKTUPHBIMH JTMHUSMHU.

ABTOHOMHAsI COJTHEYHas JJIEKTPOCTAHIMS CTPOUTCS M3  CIEAYIOUIMX OCHOBHBIX Y3JIOB!
JOMOJHUTEIbHBIA  ucToYHUK dHeprun (JAUD); conmHeunas Oarapes (CB); wuMmynbCHBIN
npeoOpa3oBareinb mnocrosiHHoro HanpsokeHust (MIIITH) nonmxkaromero tumo [11, 12 wu
noseimaroriero tumna I13; Bxomusie muHbl 1111 u I1I3; Beixommas mwuua I112; wimroun K1-K7;
cucrema ynpasienus (CVY); akkymynsropnas Oatapest (AB); Harpyska (H); aBTOHOMHBIN HHBEPTOP
Hanpspxerus (AWH).

Kak Bugno u3 puc. 1, cxema ACD conepKUT Tpu IIUHBI NOAKII0ueHMs . 18e Bxoansle 111, 113 u
onny Bbixoanyto 2. Hampsokennss Ha Bcex mmuax III1-1113 passble. [lns ompeneneHHOCTH
npumeM Upnn =54 B, Unp =24 B u Uy =12 B. MmnynbcHble mpeoOpa3oBaTed MOCTOSHHOTO

HaITPS?KCHUA I11 n H3, BBIINNOJIHECHHBIC 110 KJIIACCUYCCKUM CXEMaM INOHMKAKOIICTO U ITOBBIIIAIOMICTO
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Puc. 1. ®ynkuuonansHas cxema ACO co cTaOMIN3MPOBAaHHBIM BBIXOJHBIM HAPSKEHHEM

npeobpa3oBareneif, 00ecrneunBaOT CTaOMIN3ALKI0 BBIXOJAHOTO HAIPSDKEHHUS JIEKTPOCTAHIMHM Ha
muue 1112, UIIIH nonwmwxkatomero tumna 12 ucmonb3yercs B KadecTBE 3apsIHOIO YCTPOMCTBa
aKKyMYJISITOpHBIX OaTtapeil. Hanpsbkenue Ha BTopoi BxoaHoil mmHe 113 mMemieHHO yMmeHbIIaeTcs
110 Mepe paspsizia akkymyiasTopa. Cuctema ynpasiieHUs BKIIOUYaeT U BoikimoudaeT kintoun K1-K7 no
3aJaHHOMY aJITOPUTMY, 0OecrieurBasi BBICOKYIO HaJIe)KHOCTh dieKTpocHa0kenuss ACD.

[Tonpobuee paccmoTpum anroputm ynpasienus ACO. [Ipu Hanmu4uu 10CTaTOYHON OCBEHICHHOCTH

COJTHEUHBIX Oarapeidl (IHEBHOE BpEMsl CYTOK, COJHEYHas moroja) (OpMHPYETCs T0CTATOYHOE
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KOJIMYECTBO SHEPTHH JUIs MUTAHUS HAarpy3KH U 3apsja akKyMyJSTOpHBIX Oarapeil. B aTom ciydae
cucrema ymnpasineHus Bikmouaer kmroun K2, K3, K4 u K6 ans nuranus Harpy3ku M 3apsna
akkymynsaTopHelx Oartapeit or Cb. Ilocie mojHOro 3apsiia akKymynsaTOpHbBIX Oartapeit CVY
BbIKTIOUaeT kioun K4 u K6.

IMpu HemocTaTOYHOW OCBEIICHHOCTH COJHEYHBIX Oarapeid (HOYb, MAacMypHas [OT0/a) H
JIOCTaTOYHOM cTeneHu 3apsbkeHHOcTH Ab cucrema ympasineHust BkirodaeT kimoun K5 u K7 ma
MUTAHUS HArpy3KU OT aKKyMYJIATOPHBIX OaTapeil.

IIpy HEOOCTATOYHON OCBEUICHHOCTU COJIHEYHBIX Oarapeil M pa3psDKEHHBIX aKKyMYJSATOPHBIX
Oarapesx CVY Bxmouwaer kmoun K1, K3, K4 wu K6 1na nurtanus Harpy3ku W 3apsna
aKKyMYJIITOPHBIX OaTapeil OT JOTOJIHUTENBHOTO MCTOYHMKA dHepruu. Ilocie momHoro 3apsna Ab
Bce BKJIIOUeHHbIE paHee CY kimouM BbIKIIOUYaroTcs U BkimovaroTces kimoun K5 u K7 nns nuranus
Harpy3ku OT aKKyMYJISATOPHBIX OaTapeil.

Takoit anroputm ympasnenus kmodamu K1-K7 mosBosisier oGecriednTh BBICOKYIO HAIECKHOCTD
anekTpocHaOxeHnss ACD, HE3aBUCHMMO OT IMOTOJHBIX YCIOBUH M BpPEMEHH CYTOK. ABTOHOMHAs
COJIHEYHasl 3JEKTPOCTAHIMs, IOCTPOEHHas IO cxemMe Ha puc. 1, oOecrneynBaeT NHUTAaHUE
notpeOuTeneli, BKIOYEHHBIX Ha MmuHY L2, cTaOWIBHBIM TOCTOSIHHBIM WM T€PEMEHHBIM
HanpsbkeHueM. [loTpeburenu ¢ MeHee XKECTKMMHU TPEeOOBAHUSAMHU K CTAOMIBHOCTH IOCTOSHHOTO
HaNPsHKEHUS MOTYT OBITH MOJIKIIOUYEHBI HEMOCPEICTBEHHO KO BTOPO# BXoaHOM muHe 1113.

Cxema ACD (puc. 1) cnocobHa ¢opmupoBaTh Ha mmmHe L2 mr00ble 3HAYECHUS BBIXOJIHOTO
HanpsbkeHus, BIUIOTh A0 220 B. Jlnsg storo morpeOyeTcsi yBEIMYUTH BBIXOJHOE HANPSIKEHHE
COJIHEYHBIX Oarapeil MmyTeM IMOCIEeJ0BATEIbHOTO COCIMHEHHS COJHEUHBIX MOAYNEH M BBHIOpAThH
npeobpaszoparenu 111-I13 Ha TpeGyemMoe BbIXOIHOE HANpPsIKEHUE.

Jns motpebuteneid ¢ MeHee JKECTKMMM TpeOOBaHMSIMU K CTaOWJIBHOCTH TOTPEOIsIeMOro
HANPSDKEHUST MOXKET OBbITh MpeUIoKeHa HEeMHOTO M3MeHeHHas cxema ACD, mpejacraBieHHas Ha
puc. 2. B Hee, B OT/IMUKE OT CXEMbI Ha pHC. 1, BXOAUT HECKOIBKO MOCIIEOBATEIFHO COSANHEHHBIX
akkymynaTopHeix Oatapeit AB1-ABN, mis 3apsiga KOTOPBIX HCHOJNB3YIOTCS MHIUBUAYalbHBIC
UMIyJIbCHBIE TIpeoOpa3oBatenu noctossHHoro HanpspkeHust [11-TIN u xrroun K11-K1IN, K21-K2N.
3ameTuM, YTO Bce uMIyJbcHble mnpeoOpazoBatenu I[I0-IIN B cxeme Ha puc. 2 sBisOTCA
MOHWKAIOIIET0 THIIA.

Jannas cxema uMeeT TOJIbKO JBe MmUHBL BxoaHyilo L1 u Beixoguyto 2. Hampspkenue Ha
BxogHoi mmHe III1 nHamuHoro Oounbie HampsbKeHUss Ha BbixogHoW mwmHe [II2, koTopoe
COOTBETCTBYET HAINPSDKEHUIO TIOCTENOBATENbHO BKIIOUCHHBIX AKKyMYJSTOPHBIX —Oarapeil.
Nmnynbcubie npeodpazoBatenu [11-IIN mMoryr ObITh BBINOJHEHBI B OJHOM KOHCTPYKTHUBE B BHUJIE
MHOTOKAaHaJIbHON CXeMbl. [[pyrum HIMpOKO pacmpocTpaHeHHBbIM criocobom 3apsinku Ab sBisiercs

rpymnmoBad 3apdakKa IMOCJICAO0BATCIIbHO BKIOYCHHBIX AKKYMYJIITOPOB OT OAHOI0 HMITYJIBCHOT'O



npeobOpa3zoBarens. B paccMaTpuBaeMoii cxeme A TPYIIOBON 3apsIKu aKKyMYJISTOPHBIX OaTapeit
moxkeT ucnonbzoBaThess UIIITH moBbimatomero tuma. CY ympasnser kmouamu K01-K04, K11-
K1IN, K21-K2N 1o 3a1aHHOMY alrOpUTMY.

Paccmotpum Gosee moapoOHO anroput™m ympasieHuss ACD, mpenctaBieHHOM Ha puc. 2. Ilpu

HAJTMYUU TOCTATOYHON OCBEIIEHHOCTH CONHEYHBIX Oarapeit CY Brmouaer kmroun K02, KO3, K11-
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Puc. 2. dynknunonansHas cxema ACO ¢ HeCTaOMIN3UPOBAHHBIM BBIXOAHBIM HAIIPSXKEHHEM

K1IN, K21-K2N, obecnieunBas MUTaHUEM HArpy3Ky M 3apsbkas akkymynsaropuele O6atapeu ot Cb.
[Tocne mosmHOrO 3apsiaa aKKyMYJIATOPHBIX OaTtapeil CHCTEMOW YNpaBJICHHUS BBIKIIOYAIOTCS KIIOYH
K11-K1N, K21-K2N.

[Ipy HemOCTaTOYHOW OCBEIIEHHOCTH COJHEYHBIX Oarapeil M 3apsHKEHHBIX aKKyMYJISATOPHBIX
Oarapesx CVY Bxmouaer kmou KO4. Ilpm 3TOM Harpyska mMTaeTcs OT IOCIEIOBATEIHHO
BKJIIOYEHHBIX aKKyMYJISITOPHBIX OaTapei.

[Ipy HEOOCTATOYHON OCBEUICHHOCTU COJIHEYHBIX Oarapeil M pa3psDKEHHBIX aKKyMYJSATOPHBIX
6arapesx CY Brmouaer kmoun K01, KO3, K11-K1IN, K21-K2N nns nuranus Harpy3kd u 3apsna
aKKyMYJIITOPHBIX Oarapeil OT OMOJIHUTEIBFHOIO0 MCTOYHHMKa sHepruu. llocie moiHoro 3apsna
akkymyssaTopHbeix Oatapeit AB1-ABN Bce kitouHM, BKIIOUCHHBIE paHEEe CHUCTEMOH YIpaBiieHUS,
BBIKITIOUAtOTCs U BKItouaercs kitod KO4 it mutaHus Harpy3ku oT akKyMYJISITOPHBIX OaTapeit.
[TpeioskeHHBI  aNrOpUTM  YIpaBJICHUS KIIOYaMH TaKKe I03BOJISIET OOECHEYUTh BBICOKYIO

HAJCKHOCTh 3JNeKTpocHaOkeHuss ACD He3aBHCUMO OT IOTOJHBIX YCIOBUW W BPEMEHU CYTOK.



CxeMa aBTOHOMHOM COJHEYHON SJEKTPOCTAHIMU CIIOCOOHA (OPMHUPOBATh JIOOBIE 3HAUYEHUS
BBIXO/IHOTO HANPSDKEHUS KaK ISl TOTpeOUTeNel MOCTOSHHOTO, TaK U IEPEMEHHOTO TOKa.
OcHoBHBIMU HegocTaTkaMu cxeMbl ACD (puc. 2) SBISIOTCS MEJICHHOC YMEHBIICHHE BBIXOIHOTO
HaNpsDKeHUs AJIEKTPOCTAaHIMU 0 Mepe paspsAla aKKyMYJISTOPOB, JTOCTaTOYHO CIIOKHBIA croco0
3apsaa aKKyMYJISITOPOB M, KaK CJIEACTBHE, YCI0KHEHUE CXEMBI 3apsIIHOTO YCTPOMCTBA.
BriBoaBI
1. Pa3paboTaHbl NPUHLIUIIEI TOCTPOCHUS U aJITOPUTMBI YIIPABJICHUS aBTOHOMHBIMU COJHEYHBIMH
AJIEKTPOCTAHLIUSAMH, 00ECIICUNBAIOLINE BBHICOKYIO HAJEKHOCTD 3JIEKTPOCHAOXKEHUS HE3aBUCHMO OT
MIOTOAHBIX YCJIOBUM U BPEMEHU CYTOK.
2. YCTaHOBJEHO, 4YTO AaBTOHOMHBIC COJIHEUHBIE DJEKTPOCTAHIUM CO CTAaOMIM3HPOBAHHBIM
BBIXOJHBIM HAIpPsDKEHUEM  BBINOJHSIOTCS HA OCHOBE TpeX IIMH TNOJAKIIOYEHMS, a C
HECTaOMIM3UPOBAHHBIM BBIXOJHBIM HAIIPSDKEHHEM — HA OCHOBE JBYX IIHH TOIKITIOYECHHUS.
3. TlokazaHo, YTO TMOCJIEAOBATENbHOE COEAMHEHHE AKKYMYJSTOPHBIX Oarapell YCIIOKHSET Kak
CXEMY 3apsIHOTO YCTPONCTBA, TAK U CXEMY KOHTPOJIS 3aps1a aKKyMYJISTOPOB.
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