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DOOTOEJIEKTPUYHA CTAHIIA

PosristHyTa cTpyKTypa (DOTOSIEKTPUYHOI CTaHIIii CepeIHbOI MOTYKHOCTI 3 MOXJIMBICTIO Nepejiadi eHeprii B MPOMHCIIOBY MEpEexy. 3anpornoHOoBaHi
pilIeHHs JUIS CHPONIEHHS CXEMOTEXHIKH IepPEeTBOPIOBAIBHOI YaCTHHM COHSYHOI CTaHIii, cIpsMOBaHI Ha 3HIDKEHHS ii cobiBaprocti. IIpoBemeHo
eKCTICPHMEHTAIIbHI JOCHIIKEHHS 0cOoONMMBOCTeH (DYHKIIOHYBAaHHS COHSYHOI cTaHIil. PO3rIaHyTO MOXIMBI aBapiifHi peXuMH POOOTH COHSIHOI
CTaHIIii Ta HaJaHO PEKOMEHJAlil Moo iX ycyHeHHs. IIpoBeneHO aHaii3 eKCIepUMEHTAIBHUX JOCITI/KEHb 1 Ha X OCHOBI 3alpONOHOBAHO IMIIAXH
migsuienas KK cramii.
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DOOTOIJIEKTPUUYECKAA CTAHIIUA

Paccmotpena cTpykTypa (DOTOSIEKTPUUECKONW CTaHIMM CPEAHEH MOIIHOCTH C BO3MOXKHOCTBIO TI€PEAayd SHEPIUHM B IPOMBIIUICHHYIO CETh.
IpennoskeHsbl peIIeHUs Ul YHOPOIICHHS CXEMOTEXHHKH IpeoOpa3oBaTEeNbHOM YaCTH CONHEYHOW CTAHIUM, HAIPABICHHBIE HA CHIDKCHHS ee
cebecronmoctH. IIpoBeneHb! 3KCIEpUMEHTATBHBIE HCCIIEIOBAHHS OCOOCHHOCTEH (DYHKIOHMPOBAHMS COJHEYHOH CTaHIUM. PaccMOTpEeHBI BO3MOXHbIE
aBapHUIHBIC PEKUMBI PAOOTHI COTHEYHOM CTAHIMK M JaHbl PEKOMEHIALHH 0 UX ycTpaHeHuto. [IpoBe/ieH aHaIn3 SKCIIepUMEHTAIBHBIX HCCIIeI0BaHNI
1 Ha UX OCHOBAaHUH IPeaIoKeHs! myTu nossimenus KI1/1 ctanmun.

KuroueBble cioBa: (poTodIeKTpHUECcKas cTaHIus, conHevyHas Oatapes, LTI, naBepTop, npeodpaszosarens, MPPT.
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SUN STANSHE

The structure of a small-scale photovoltaic station, which can be used on single structures, is considered. At the same time, it is desirable to have a
backup the battery on accumulators for reliable power supply and to be connected to the industrial network. Thus, the structure of the photovoltaic
station, which has the ability to accumulate energy in the battery on accumulators and transfer the remnants to the industrial network, using it as a
reservoir of infinite capacity, is proposed. The influence on the production of electricity from the photovoltaic station is shown due to the unevenness
of the illumination of the surface of the solar panels. The possibilities of reducing losses from the unevenness of generation of electric energy are
considered. The proposed solutions for simplification of the circuitry of the converting part of the solar station, aimed at reducing its cost. A
substantiation of the transformer part of the solar station, which includes a unit of couplers with solar panels and an inverter unit, is grounded. The
algorithm of operation of the control system aimed at supporting the current, selected from the solar station is proportional to the power of this station,
is proposed. The structure of the physical model of the transforming part of the solar station is proposed. Selected main active components of the
power unit of the solar station. The physical model of the transforming part of the solar station with microcontroller control was performed, which
confirmed the effectiveness of the technical solutions proposed in the work. Estimated losses on the main elements of the transforming part of the
solar station. It is indicated that the losses are due to low voltage supply. Considered possible emergency modes of operation of the solar station and
provided recommendations for their elimination. The proposed solutions for the simplification of the circuitry of the converting part of the solar
station, aimed at reducing its cost and increasing the efficiency of the station.

Key words: photovoltaic station, solar battery, pulse-width converter, inverter, converter, MPPT.

Beryn. OnHuM i3 HampsIMKiB PO3BHUTKY BiJTHOBIIIOBaHOT
C€HepreTUKH B YKpaiHi € GoTOBOJIbTAIKA, 1110 Iepeadayae,

MMOKa3HUKK  TEPETBOPCHHSA  CBITIOBOI  €HEprii, €
HEPIBHOMIpHICTh IHTEHCUBHOCTI COHSYHOTO

B TOMY YHCIIi, NTEPETBOPEHHS €Heprii (OTOeNeKTPUIHOT
CTaHIii B EHEprilo 3MIHHOI'O CTPYMy 3 BiJJauo0 B
IIPOMHCIIOBY MEPEIKY, SIKy MOYKHA YSIBHTH SIK aKyMYJISITOD
MIPaKTUIHO HECKIHYEHHOT eMHOCTI [1].

Y crarti  po3TIAIAETBhCA  CTPYKTypa  COHSYHOI
CTaHlii, sKa 00 ’€IHye HEBEIHMKY TPYyMy COHSYHUX
maHeneil (B JOBOX IO TATH) 1 MOpPH TMOTYXHOCTI
omuHoyHoi maHenmi Bim 20Bt go 50 Br, 3mathy
MPALOBAaTH SIK Ha IPOMHCIOBY MEpEXy, Tak 1 Ha
akymynarop. [Ipu mpoMy akyMymnsTop po3paxoBaHHI Ha
npuiiom He Oinbme 10 % MakcumanbHOI — eHepril
COHSYHMX TaHened. Taki COHSYHI CTaHIIi MOXYTh
eKCIUTyaTyBaTHCS SK B IHIMBIAYaJIbHOMY TOCIIOapCTBi
[2], Tak i Ha meskux oaMHOYHUX 00’ekTax [3]. Baprticth
oOJaiHAHHA 1 CKIAIHICTh CXEMOTEXHIKA TAKUX CHCTEM €
BKJIMBUM (aKTOPOM.

Orasig cucTeM IepeTBOPIOBAHHS CBIiTJIOBOI eHeprii.
OpuuM 13 HEAOJIKIB, 10 BINIMBAIOTH HaA  SKICHI

BHIIPOMIHIOBAaHHS. 30KpeMa, 4YacTHHA TaHeleld Moxe
mepeOyBaTH B TiHI, IO HETATHBHO BIUIMBAE Ha
MIPOAYKTUBHICTH yCiX 0€3 BUHATKY MOIYJIB 1 HaBiTh THX,
SIKI 3HAXOMSITBhCS Tl COHIEM. [IpakTHYHO HEMOMIJIMBO
VHUKHYTH 3aT€MHEHHS YAaCTHHH IIOBEPXHI COHSIYHHX
naHesei, oco0IMBO B paHKOBHI abo0 BewipHii 4ac, Koiu
KyT MDK HamnpsIMKOM HaJiHHS CBITJIOBOIO HPOMEHIO i
HOPMAaJIJTIO IO IOBEPXHi IaHeJi BETUKHH, 1[0 NPU3BOIUTh
JI0 HepiBHOMIpHOCTI TeHepyBaHHsA. J{ing oTpuMaHHA
HEOoOXiTHOT MOTYXXHOCTI Ta poOOYOI HAIpyrd MOy
maHeJi 3'eIHYI0Th MOCIJOBHO 1 MapajieibHO.

Ha Bux0/Ii COHIYHMX MaHeIeH 3'€JHaHNX TTOCIITOBHO
Hampyra, M0 TEHEPYETHCS, MiICYMOBYETHCS, alie CHIa
CTpyMy B ycix Moxmymsax Oyme omHakoBoro. Ha pmc.la
myHTyioui giogun VD (Bypass diode), mo BOYIOBYIOTBCS
B Cy4YacHi COHSIYHI MaHEeNi, MPH MOCIiZOBHOMY 3'€THAHHI
BiJICIKaIOTh HAHETh 3 HU3bKIMH CHEPTOIOKa3HUKaMH, IO
MPU3BOAUTE 0 3HIKEHHS CyMapHOI Hampyru [4].
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Puc. 1. BapianTu 3’ €JHaHHS COHSYHMX ITaHETeH:
a — MOCITIIOBHO, 3 INyHTYIounME Aiogamu (Bypass diode);
0 — mapaesbHO, 3 PO3AUTIOBAIEHUMH [[I0JIaMH;
B — 3 y3TOJDKyBAJIbHUM I1EPETBOPIOBAYEM.

[TapanenbHe 3'eMHAHHS COHSTYHUX raHenen
MPU3BOANTE IO MiJICYMOBYBAaHHS CTPYMIB BCiX MaHENCH.
Opnak, o0 CTpyM IaHesel 3 OUIBLIOI HANpyrow He
MEPEeTIKaB B MaHEIi 3 MEHIIOK, KA 3HAXOAUTHCS B TiHI,
BBOJAATHCS po3auToBaibHI giogun VD1 ta VD2, nokasani

Ha puc. 10.
3 MeToro MiABUILEHHS e()EeKTHBHOCTI BHPOOHUIITBA
CJISKTPOCHEPril  PEKOMEHAYETHCS  BUKOPHCTOBYBATH

BJIACHMM Y3TOJKYBaJIbHUN TEPETBOPIOBAY [UISI KOXKHOT
consyHoi mamenmi (puc. 1B) Ta, Oaxano, 3 MPPT
(Maximum power point tracker) [5] a Takoxx 3 Mikpo-
IHBEpPTOpaMH sl KOJKHOI COHSYHOT Oaraper.

Hwxkue HaBeneHo BuOip BapiaHTy mepeTBOpIOBaya

MOCTIMHOI HaNpyrd COHSYHOI CTaHLii B 3MIHHY Ta HOro
CXEMOTEXHIKa.
OOrpyHTYBaHHS NepeTBOPIOBATbHOI YaCTHHH.
[lepeTBOpeHHs TOCTIHOI HAOpPyrd Bil COHSIYHUX
naHeseil y 3MiHHY IPOMHCIIOBOI YaCTOTH MOXIIMBO SIK 32
JIOTIOMOTOI0 1HBEpTOpa HANpYyTH, TaK 1 3a JOMOMOTOIO
iHBepTopa cTpyMy. CXEMOTEXHIYHO IHBEPTOPU MOKYTh
OyTH BHKOHaHI SIK 32 MOCTOBOIO, TaK i 32 HaIliBMOCTOBOO
cxemMamu. be3cyMHIBHO, BUHHKAE MHUTAHHS MPO (a3HICTh
iHBepropa - oxHodazHmit ab6o Tpudazuuit? s
HEBEIMKUX TIOTY)KHOCTEH BHOIp 3pOOJICHHIA HA KOPUCTH
oxHogaszHoro [7]. Skumio po3risnaTi BapiaHT MOCTOBOTO
abo HamiBMOCTOBOTO IIEpEeTBOpIOBaYa - TO BHOIp
CXWJISIETHCS. HA KOPUCTh HaIlliBMOCTOBOTO, BUKOHAHOTO 32
HYJIBOBOIO CXeMOI0 [8], 1110 Mae mepeBaru siK Mo MpocToTi
KepyBaHHS KioyamMu (oOuagBa emiTepu iHBepTOpa
MIIKITIOYEH] IO 3aralbHOTO TPOBOJY), TaK i 3a KUIBKICTIO
KOMITOHEHTIB (HaITiBMOCTOBUH MPOCTIIIHIA Ta EIICBIIHN)
[9]. Kpim 1poro, HymboBa cxema Mae Bummid KKJI, 1o
BaXXJIMBO TPH HEBEIMKUX HANPYTax JDKepesia KUBICHHS.
OmHak  Hy/nbOBa  CXeMa  BHMara€  CHeIiaJbHUN
TpanchopMaTop, SAKHH  TaKOXK  HEOOXiMHMHA  JJId
MIEPETBOPCHHS HANPYTH JOKEpeNia J>KUBICHHS 10 pIBHA
NpOMHUCIIOBOT  Mepexxi 1 3abe3mnedye  rajbBaHIYHY
PO3B'SI3KY.

[leperBoproBanbHA  YacTHUHA
CKJIaJIA€ThCS 3 IBOX OJIOKIB:

- OJIOK TEepeTBOPIOBAYIB CIIOJNYYEHHSI 3 COHSYHHMH
MaHEISIMH;

- IHBepTOpPHUH OJIOK.

3aranbHUM IUIsI HUX € (QUTbTPOBUN HAKOIIMYYBaIbHHN
konnencarop (HK) nokazanuit Ha puc. 2.
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Puc. 2 Ctpykrypa neperBoproBaua CIOJyYeHHS 3 COHIYHUMU
TaHEISIMU

[TeperBoproBaui CIOIY4EHHS 3 COHSYHUMH MaHEIIMHU
Mmictath migsumytounii I  (mpoTHO-iMIynbCHUN
MEpeTBOPIOBAY) HA KOXKHY COHSYHY IIaHENb, SKHH
3a0e3nedye CTEXKEHHS 3a TOYKOI0  MaKCHMaJIbHOI
MOTYXXHOCTI COHSYHOI IMaHeN, Tepelalodd EHEepriio B
3arajbHUA O BCi€l CHCTEeMHM  HaKONWYyBaJbHUH
KOHJEHCaTop.

IuBepropna YacTUHA [IEPETBOPIOE €HEepriio
HakonmuuyBajgbHOro KoHaeHcaropa (HK) B  eneprito
3MIHHOTO CTpyMy 1 nepenae ii B NPOMHCIIOBY MEPEXKY.
[HBepTOp BHKOHYETHCS Ha 0a3i iHBEpTOpa CTPyMy, a POJb
PEryIbOBaHOIO JXKEpena CTPyMy BHKOHY€E MOHIDKYHOUUIT
IITI, ¢yukuionansna cxema sSKOro 300pa)keHa Ha puc. 3

[6].
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| CucreMa KepyBaHHs |
Puc. 3 ®ynknionanbHa cxeMa iIHBEpPTOPHOI YaCTHHU
MepeTBOPIOBayYa

Cucrema KepyBaHHfI. MIKpPOKOHTpOJIEpHA CHCTEMa
KepyBaHHS BUKOHYE OCHOBHHM alrOPUTM pOOOTH CTaHIIii
- opmye kepyroui curHamu aist Beix LIIIT ta inBepTopa:
BUMIipIoe cTpyM 1 Hampyry s cucremu MPPT,
KOHTPOJIIOE MPALE3JaTHICTh OJIOKIB 1 BY3IIiB.

ANTopuT™M poOOTH CHCTEMH KEPYBaHHS HOHIKYIOUNM
HIITT no6GymoBaHO TakUM YHMHOM, INOO HAmpyry Ha
konnencaropi HK migrpumysatu He3MiHHOIO (puc. 4).
Skmo Hampyra Ha KOHIEHCATOPl MiIBUIIYETHCS, TO II€
O3Ha4ya€ M0 CTPYM CTaHIll i; OUTHIIMI BimOMpaeMoro
pPO3pAIIKAIOYOTO CTPYMY ip 1 CHCTeMa KepyBaHHSI
30LTBIIyE CTPYM @, OO THUX TMip, TOKHA Hampyra Ha
KOHJICHCATOpi HE 3MIHIOBATUMETHCS. 31 3MCEHIIECHHSIM
HamIpyTd Ha HAKONMYYBaJbHOMY KOHIEHCATOPi CHCTEMa
KEepyBaHHS 3MEHLIyE BIIOMpaeMHH CTPYM Ip JOKH
Harpyra Ha KOHJEHCATOpi He 3MiHIOBaTHMEThCs. Takum
YUHOM, CHUCTeMa KepyBaHHA mnoHwxkyroouum I
KOHTPOJIIOE ~ TUIBKM  HAmpyry Ha  KOHJAEHCaTopi,
peryioyy BigOMpaeMuil CTpyM, IPH LOMY BEJIMYUHA
IBOTO CTpyMy OyAe MpOHOpPIiiHA TMOTYXHOCTI, sKa
TCHEPYETHCS COHTIHUMHU TTAaHEISIMHU.

Is Ip

> —>
TligBumyrounit —L TTormxyrounit
LHIIT HK LHIIT
> - —>

Puc. 4. CtpykTypa, sika HiATPUMYE PiBHICTH CTPyMiB

IMonmxkyrounit IIIIT dopmye cTpyM MpoMOpIiHHO
MOTYKHOCTI, Ky T€HepyIOTh COHSYHI MaHEeNi, a iIHBepTOp
CTpYMy TIIEPETBOPIOE HOro B 3MIHHUH 1 TIiepenae B
MIPOMHUCIIOBY Mepexy. HeoOXigHo BiI3HAYUTH, IO
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CHUCTEMa KepyBaHHS, JMJIs PI3HUX 3aBlaHb, BHUMIPIOE
HATPYTy HA HAKOIIMYYBaJIbHOMY KOHJICHCATOPI.

ABapiiini curyanii. Jlo curyauii OaM3pKMX 110
aBapifiHUX HAJCKATh: PaNTOBE 3HUKHCHHS MEPEXi, BUXIJ
3 Jaay HamBOPOBITHUKOBOTO MPHIANY, KOPOTKE
3aMUKaHHA 1 T.IL.

ABapiiHUM CTaHOM JJIsl TIEpETBOPIOBAdiB, IO
MPAIOI0Th B PEXUMI JDKEpena CTpyMy, MiABUIIYIOUUX
IIIIT Tta iHBEpTOpIiB CTPYyMy, € TMIBHIICHHS PIBHS
BUXIZIHOI HANpyrd BHUILE JOMYCTHMOTO (33/1aHOTO).
[IpocTuMm pimeHHsM 1€l mpodaemu € BumkaeHHs [IIIT.

Taky mnpoOneMy sK BUXiZ 3 Jagy OJHOTO 3
nigBuiytounx IIIIT B pesynbrari, Hanpukiaa, npoOOIo
TpaH3ucropa abo BiACYTHOCTI eHepril Bijg oxHiei 3
COHSYHHMX TIAHEJCH, CUCTEMa KEpPYBaHHS BU3HAYUTH,
BimkmounBmm 1o uep3i IIIT 1 3a Hampyroroo Ha
kouzaeHcaropi HK nerko Bupaxye apapiiiaunii IITT.

A 0oCh Ha 3HUKHEHHS MEpexXi B CHCTEMi KepyBaHHS
MOBUHEH OyTH mepenadadeHuii anroputM Oe3aBapiiHOTO
Buxoy. CUTHAJIOM CITY>KUTh BiJICYTHICTh CHHXPOHi3aIlii 3
Mepexero. Jlnsg 1mporo cucrteMa KepyBaHHA ITIOBHHHA
KOHTpOJIIOBaTH TPUBAJICTh IMIYJIBCIB CHHXpOHi3amii i
IPU HEBIAMOBIAHOCTI 3aJaHiii - MHTTEBO BiJKIIOYUTH
inBeptop 1 LIII, a npu nosBi IMITyJIbCIB CHHXPOHI3ALIT -
BiJTHOBJIFOBaTH POOOTY. |HBEpTOp MOBHHEH MAaTH 3aXUCT
BiJl ICPCBUILICHHS HAIPYTH B MEPEXKI K alapaTHUH, TakK i
nporpamuuii. TpaH3uCTOpW IHBEpPTOpa 3aXUIIAIOTHCS
cTabUTITPOHAMHU - cynpecopaMu  (amapaTHo), po3paxo-
BaHMMH Ha TIPHHOM e€Heprii TepeHampyrd Ha dYac
CIPAIbOBYBAaHHA MPOTPAMHOTO 3aXHCTy. 1paH3UCTOPH
LIIIT moBuHHI OyTM BHOpaHi Ha JOMYCTUMO 3ajaHy
Hampyry, a TpaH3UCTOpH IHBEpTOpa - Ha TMOJBIHHY
JIOITYCTUMO 3aJ]aHy HAIpyTy.

Koportke 3aMUKaHHSI i BUXIJ 3 namy
HariBIIPOBIIHUKOBOTO HPHJIaJy HEMOXKIHMBO JIIKBIAYBaTH
MPOTPaMHO, TOMY BpSATYBATH CTAHOBHIIEC MOXKE TUIBKH
3amo0KHUK B JIAHIIO31 MeEpexi, a Jaimi - 3TiTHO
ITOPUTMY PANTOBOTO 3HUKHEHHS Mepexi. Bubip mporo
3armo0KHNKA 3MIHCHIOETHCS 32 THIIOBUMH METOIHKAMH
[10].
®@izuuyHuii excnepumeHnT. CTpykTypa ¢GizmdHOl Momaemi
MIepPEeTBOPIOBAIILHOI YACTHHH COHSIYHOT CTaHIIIi 300pakeHa
Ha puc. S 1 BUKOHAHA y BIAMOBIAHOCTI 31 CTPYKTypaMu,
HaBEJCHUMH Ha pPHC. 2 Ta pucC. 3.

Tabmuns 1 — OCHOBHI eNEKTPUYHI XapaKTEPUCTHKH COHIIHOT
maneni AKM-30

MakcumanbHa Ctpym Hamnpyra B Ctpym B
Hampyra (Xx), KOPOTKOT'O TOYLI TOYILI
B 3aMUKaHHS MaKCUMAaTbHOI MaKCUMAaJTbHOT
(x3), HOTYXKHOCTI, MOTY)KHOCTI,
A B A
22,3 1,73 18,6 1,62

CoHsiHA MAHeNb 1 1
[IEPETBOPIOBAY CIIOIYYICHHS

2 [HBEPTOPHUIA
}» HK > EIIOK >

CoHslHA MaHeNb 1
[IEPETBOPIOBAY CIIOIYYICHHS

MEPEXA

CoHsiHA MAHeNb 1 3
11epPEeTBOPIOBAY CIIOJIyYESHHS

Puc. 5 CrpykrypHa cxema nepeTBoproBalIbHOT YaCTHHU

VY (hi3zn4yHOMY €KCIIepUMEHTI BUKOPUCTOBYBAINCS TPH
coussiuni maHenmi AKM-30 [11], OCHOBHI eNeKTpU4HI
XapaKTEepUCTUKH SKHX HaBeJeHi B Ta0. 1.

Hampyra nwa Bumxoxmi migsumniytouoro IIIITI, a e
Hampyra Ha HakomudyBambHOMY KoHaeHcatopi (HK),
noBuHHa Oytu Ha ~10% Oinpmia 3a BXiAHY, SIKa €
HaNpyror B TOYL MaKCUMaJbHOI HOTY)KHOCTI COHSYHUX
MaHeNen:

Unk = 1,1*U11P,
Unk = 1,1*18,6=20,3 B.

Ane Hampyra Ha HaKONUYYBAJILHOMY KOHJIIEHCATOPI
(HK) He Moxe OyTHM HM)XYOI MaKCHMAJIbHOI Hampyra
XOJIOCTOTO XOJIy COHSTYHOI MaHeni piBHoi 22,3 B, Tomy mo
npu BigxitoueHomy IIIIT Harpyra na HK Bce ogno Oyne
piBHa MaKcHMalbHI Hampy3i XOJOCTOTO XOJay MaHedi.
Tomy nomycTumo 3afany Hanpyry npuiiHsaTo 22,3 B.

Bubip OCHOBHHUX AKTHUBHUX KOMITOHEHTIB
MepEeTBOPIOBAIBHOL YaCTHUHHU COHAYHOT CTaHIIi1
CIPSAMOBAHO Ha OFOKETHI IIPHIIAIH.

[TonboBi TpaH3ucTOpH OOpaHi 3 HU3BKHUM OIMOPOM
KaHaIy:

-mst HIIT consyramx — maHesned  oOpaHMit
IRFR4105PBF 3 omopom kaHany Rpson=45 MOM Ha
Hanpyry 55 B;

- s nonwkyroworo I Ta inBepropa -
IRF2807PBF 3 omnopom kanamy Rpsem=13 MOM Ha
Hanpyry 75 B.

ONiHOYHI CTaTUYHI BTPATH HA OCHOBHHUX €JIEMEHTaX
MIePETBOPIOBATILHOI YAaCTUHU COHSYHOI CTaHIN{ CKJIaIu
9 Bt. Ilpu mpomy BTpatu y aioni moHmxkytodoro LIIITT
nopiBaOIOTE 1,9 BT, a BTpatm y niomax iHBepTOpa
JopiBHIOIOTE 3,8 BT (Ha ¢izmuHOMY MakeTi HaWOimbII
Harpiti came gmiogm iHBeptopa (~50°C)(Bci miogm
Mortki)). Ipu upomy KKJI neperBoproBajibHOT YacTUHA
COHYHOT cTaHIil ckiaB ~90 %.

Jist pi3uYHOrO MOJENIOBaHHS BHKOPHCTOBYBABCS
cepiiiuuit  tpancpopmarop TC-100, BTparn siKoro
6mu3pko 10%, mo ictoTHO 3HMXkye 3arampHui KK]
CUCTEMHU.

CTpyKTYypHY CXE€MYy CTaHIIi MOJHBO CIIPOCTHTH.
Jngs  mporo  MOXHA  BUKIIOYHTH  y3TOIDKYIOUi
MepeTBOpIOBadi MK  COHAYHOK  [MAHEUII0O  Ta
HaKOTIMIYBATbHUM KOHIEHCATOPOM (BHKOPHCTOBYBATH
Meron - Percentage of open circuit voltage [12]). OxgHak
e Jeml0 3HH3UTh Big0ip COHAYHOI EHeprii, Mo
miaTBepKeHo Ha (izuunii Moxaeni. Llle Oinbmie 3HU3UTH
c00iBapTICTh CTaHIli MOXIIUBO, SKIIO BHKOPUCTOBYBATH
IIiCTh COHSYHMX TIaHeNeH, 3'€MHaBIIM iX TOMapHO-
napajenbHO-TIocTaigoBHO. [Ipy mboMy Hampyra B JaHII
MOCTIHHOTO CTPyMy 30UIBIIUTHCS B JBa pasd, IO
JIO3BOJIUTH B IHBEPTOPI CTPYyMy, LIO NPAIO€ Ha HHU3BKIH
YacTOTi, BAKOPUCTOBYBATH O1JIbII JICIIeB] B MOPIBHSAHHI 3
MOJBOBMMHU TPAH3UCTOPAMHM, OINONAPHI TPaH3UCTOPU
JapiinrtoHa (TakoXX BHKJIIOUUTH ApaBep KepyBaHHS
MOJbOBUMH TPAH3HCTOPAMH, a KEpyBaTH Oe3rocepeHbo
BiJl MIKPOKOHTpOJIepa), 1 BHACHJOK LBOTO JELIO0
migsuuta KK (mpubausxo Ha 3 %).
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