Co/IHeYHbIe CUCTEeMBbI

ConHeuHbI cBeT U poTodNIeKTpNUeckKna apdexT

doToanekTprUeckmii 3¢ ekt — 3TO NPOoLLEeCcC UCMOJIb30BaHUS COJTHEUHOMO CBETA AJIS
NPOV3BOACTBA 3/1€KTPO3HEPTMN NOCTOSHHOIO ToKa 6eCLUyMHbIM, YUACTbIM Y aBTOHOMHbIM
cnocobom. O6bopyaoBaHMe, HeobxoanMoe A1 NPOMN3BOACTBA 3TOV 3/1EKTPO3IHEPTUN, OBbIYHO
Ha3bIBAETCS «COJIHEUHOW NaHesNblo», ABMSIETCS MOAY/IbHLIM U TpebyeT MUHMMAaNbHOMO
TeXHNYeckoro obcnyxuBanus. bnarogapsa cBoemy AMTeNIbHOMY CPOKY CNYyX6bl, COTHEYHbIE
CUCTEMbI CTAHOBATCS BCe 601ee NONyNsipHbIMUW B OTAANIEHHbIX palioHax Uan B Tex ciydasix,
KOrAa ycTaHOBKa AOJXKHA CNYXUTb AONTO.

ConHeyHble NaHenn — 3To YCTPOCTBA, CNOCOOHbIE NPpeobpa3oBbiBaTb CBETOBOE U3NYyYeHMe B
3NeKTPNYecTBO NOCpesCTBOM NpoLiecca 3axBaTta GOTOHOB N UX NCNONb30BaHUSA AN
BO36Y>XAEeH1A NONynpoBoAHMKOB P-Tvna n N-Tuna gna nepemeLueHns cBOH60AHbIX
3nekTpoHoB. CoBpeMeHHble $pOTOINeKTpnYeckme naHenun, Kak Npasuio, MoryT
npeobpasoBbiBaTb 0KOJ10 15-20% 3Heprnm HenocpeACTBEHHO B 3/1ieKTpu4ecTBo. CyLlecTBYHOT
rpynnel, KOTopble ABASAIOTCA 60nee 3G PeKTUBHLIMU, HO OHN OYEHb JOPOroCTosLLNE, NX N1erKO
noBpeAnTb 1, Kak NPaBniIo, OHU HeAOCTYMHbI B TEX MecTax, rge MoryT pabotaTb
ryMaHuUTapHble opraHm3auun.

CBeT nonajaeT B YyCTPOCTBO Uepes aHTUBINKOBOE MOKPbITUE, KOTOPOE CBOAUT K MUHUMYMY
noTepro CBeTa NMpY OTPaXXeHNU. 3aTeM YCTPOMCTBO 3PpPeKTVUBHO ynaBaMBaeT CBET,
nonagaoLLnii Ha CONHEeYHbIA 31eMeHT, CNocobCTBYS ero nepegadye B Tpy C1os
npeo6pa3oBaHUsi SHEPTUN HUXKeE.

e KpemHumessbli cnoii N-Tuna; obecrneymBaeT AONONHUTENbHbIE 3/1eKTPOHBbI
(oTpuuaTenbHbie).

e CoeguHUTeNbHbIV cnovi P-N. MNMornowaroLwmii 1o, cocTaBASOLWNIA A4P0 YCTPOCTBA,
OpPVEHTUPYHIOLLLErO 3/1eKTPOHbI B O4HOM HarnpaBaeHnu.

e KpemHumeBbIli cnoli P-Tvna; co3gaeT BaKaHCMIO 31IEKTPOHOB (MOJIOXKMNTE/IbHYIO).

[lBa AONONHNTENBHbIX C/I0S 3/IEKTPUYECKOr0 KOHTaKTa HE06X0ANMbI ANSl BbIBOAA
3/1IeKTPMYECKOro TOKa Ha BHELLHIOW Harpy3ky 1 o6paTHO B sUeliky, Takum 06pa3om,
3aBepLUasi 3N1eKTPUYEecKyto Lenb.

BONbLLUMHCTBO CO/THEYHbIX 3/1IEMEHTOB UMEeIoT NoLWaAb HECKOIbLKO KBajpaTHbIX CAHTUMETPOB
M 3al4MLLEeHbl OT OKpYXKatoLLeld cpefibl TOHKMM NOKPbLITUEM M3 CTeK1a Unun

Npo3payHoro naacTuka. NMockonbKy TUMWUYHbIA CONHEYHbIV 31emMeHT pa3MepoMm 10 x10 cm (4 x
4 prolima) reHepupyeT TOJIbKO OKOJ10 ABYX BT anekTpmnueckoin MOLHOCTY, 3/IeMEHTbI, Kak
npaBuio, 06 beAVNHAIOTCA NOCNe0BaTe/IbHO AN NOBbILUEHNA Hanps>XXeHs UAx napannenbHo
Ansa yBennyeHms Toka. ConHeuHbli unm ¢oTosnekTpuyecknii (P3) moaysnb 06bIUHO COCTOUT U3
36 nnun 6onee B3aMMOCBA3aHHbIX 3/1IEMEHTOB, TAMUHNPOBAHHbIX CO CTEKJ/IOM B a/IlOMUHMEBON
pamke.

OAViH nnu 6onee 13 3TnX GOTOINIEKTPUYECKUX MOAY/E MOTYT 6bITb COeANHEHbI NPOBOAaMU U
o6beAnHeHbl B paMy A1 ¢OpMUPOBaAHMA CONHEYHOW NaHenu, Npy 3TOM HECKOJIbKO naHenem
MOryT 6bITb 06beMHeHbl, 06pa3ys MacCMB COJIHEYHbIX NaHeell, BMecTe NojatoLmx SHepruto
KakK eanHbIN 610K.



MonHoueHHas $OTO3NNEKTPUUECKAs CUCTEMA, KaK
NpaBwvno, BKIIOUYAET C/leAyioLme KOMMNOHEHTbI:

1.
e CYeTUMK 3/1eKTPO3HEPrn ConHeuHbliA
e 130/19TOp NepeMeHHOro Toka 3nemeHT
e Bnok npegoxpaHuTenei 4. Maccus 2.
* lHuBepTOp CONTHEeYHbIX CONTHeYHbIA
e AKKyMynsTop naueneii 3. Moaynb
e KoHTponnep 3apsiga ConHeuHas
e KabenbHas npoBogka naHens
e MoHTax
e CuCcTeMa OTC/IeXMNBAHMSA

yXYAI.I.IEHVIe COCTOAHUA COJIHEYHbIX 2/1IeMeHTOB

CocTosiHMe BCEeX COTHEYHbIX 3/1eMeHTOB (M1, COOTBETCTBEHHO, COJIHEUHbIX NaHenel) co
BpemMeHeM yxyjLuaeTtcs. B To BpemMs Kak ConHeYHble CUCTeMbl MOJIy4atoT SHepPrmio oT COMHLaA,
COMHUe TakXKe MeA/IeHHO pa3pyLLaeT KOMMNOHEHTbI CONTHEYHbIX 3/1IeMEHTOB. XapaKTepUCTUKN
60NbLUMHCTBA AOCTYMHbIX B MPOAAXKe COJIHEUHbIX MaHenel yxyaLlatTca B cpeagHeM Ha 2% 3a
ro ucnosb3oBaHUs. MPoAOIKNTENBHOCTL UCMOJIb30BaHNSA YCTaHOBKU A0/KHA YUNTBIBATLCA
ANAa uenen NnaHMPoOBaHUA U cocTaBneHmns brogxxeTa. Hanpumep, coctosiHue MaccuBa
COJIHEeYHbIX NaHesnel, yCTaHOBAEHHOro Noj NPSAMbIMM CO/THEYHBIMU JlydaMu, yXyALLIaeTca Ha
2% B rog, a 370 03HauaeT, 4To 4Yepes 10 neT 3pdeKTUBHOCTL NaHenew 6yaet npumepHo Ha 80%
MeHbLLE, YeM Ha MOMEHT YCTaHOBKMN. CHV KeHHbIV KIM/J, 03HavyaeT MeHbLUYH BbIXOAHYIO
MOLLIHOCTb MaccuBa, YTO O3HayaeT 6osiee ANTeNbHbIE MepNoAbl BpEMEHUN ANS 3apafKu
6aTapeil 1 MeHbLLee ONTUMaJibHOe BpeMs 3apAAKM B TedeHue AHA. l'yMmaHnTapHble
opraHusauum, naaHnpyoLme NCnosib30BaTb MacCMBbl CO/IHEYHbIX NaHeNel B TedeHne 6onee
10 neT B 04HOM MecCTe, MOTyT pacCMOTPEeTb BOMPOC O BblAe/IeHNN CPeACTB Ha 3aMeHy NaHener
yepes 12-15 neT, ecnm 06LLan NPOM3BOAUTENIbLHOCTb NepecTaHeT yA0BNeTBOPATb
noTpebHOCTAM MecTa.

ApXUTEKTypa CMCTEMbI

MonHas $poToaNEeKTPUYUECKAs CUCTEMA MOXET COCTOATb N3 OAHOIO NN HECKONIbKMX CONMHEYHbIX
Mogzyneli B 3aBUCMMOCTU OT TpebyeMoli MOLHOCTU. B To Bpems Kak 6aTapeun MoryT
NCNoNb30BaThCs B KAUECTBE Pe3epBHOIo NCTOYHMKA JI060ro OCHOBHOIO UCTOUHUKA NUTAHWS,
CONHEYHbIEe CUCTEMbI HYXXAAIOTCA B aKKyMYNSITOPHO crcTeMe ANa XpaHeHUst
BblpabaTbiBaeMoli 3Heprn. COOTBETCTBEHHO, CONIHEYHANA CUCTeMa BCEraa BKIOUaeT B cebs
aKKyMY/ISITOPHYHO CMCTEMY B TOV UM MHOI popMme, Kak He60bLIOrO, TaK U KPYMHOro pasmepa.
3T 6aTapeu cneumansHoO paspaboTaHbl 4/ NoAaun OrpaHNYeHHOro TOKa B TeYeHune
A/IMTENBbHOMO Neproia BpeMeHMU.

SHeprocncTeMa MoOXeT afanTUPOBaThCs K Pa3fINYHbIM 3N1eKTPUYECKMM Harpyskam nytem
perynimpoBaHuns Hanps>keHUs U/Nav ToKa, NOCTyNatoLLLero oT CONHeYHbIX NaHenen K
aKKyMynsiTopy, A8 NpeAoTBPALLEHNS Upe3MepPHO 3apAaKN. BoNbLLINHCTBO «12-BONbTOBbIX»
naHenew MoryT BblAaBaTh oT 16 A0 20 BO/IbT B ONTUMaJIbHbIX YC/I0BUSX, MO3TOMY OTCYTCTBUE
perynnpoBaHus 6atapeu npmBegeT K NOBPEXAEHUIO BC/IeACTBME Nepe3apsga. bonbwmnHcTBy
6aTapeln Ana NonHowm 3apaaku Tpebyetca ot 14 po 14,5 BonbT. Kak 1 ang nobow apyroii
3NeKTPUYecKoi cucTemsl, 34ecb TpebyeTca Hagnexkallas oLeHKa 1 npokiagka kabenei.



ConHeyYHas cmcteMa 06bIYHO COCTOUT U3 cnegyrowmx KOMNOHEHTOB!:

e DOTO3/1IeKTPUYECKUNIA MOAYNb, CONMHEYHAsi MaHeNb UAW MaCcCUB COMTHEUHbIX NaHenemn,
BK/1I0YAs HECKOJIbKO TUMOB UX KPenieHWiA.
AKKYMYnsiTOpHasi cuctema.
ConHeuHslli perynsTop.
Ka6enbHas NpoBoAKa U CPeACTBa 3aLLUThI.

CoNHeuYHble CUCTEMbI MOTYT YA0BNETBOPUTb NMPAKTUUECKN NH06ble KOHKPETHbIE MOTPe6HOCTY,
NOCKOJIbKY OHU SABNISAKOTCA MOAY/IbHBIMY MO CBOEW Npupoge. DTo No3BOASET NOAKIHYATb
doTO3neKTpHNUECKE MOAYNN HENOCPEACTBEHHO KO MHOMVM YCTPOMCTBaM, TaknM Kak
MOrpy>XHbl€ HACOChl NV aBTOHOMHbIE MOPO3UJIbHbIE KAMEPbI, NN B BUAE LieSIbIX CONTHEYHbIX
3HEepreTM4Yeckux MacCMBOB, CMOCO6GHbIX MPOU3BOAMTL SHEPTUIO AJIS LiefibIX 0PUCOB W XIJIbIX
KOMMJIeKCOB.

ConHeuHble Moaynn

MoLLHOCTb CONMHEeYHbIX MOAY/E pacCUMNTbIBaeTCs B BaTT-NMKax, NpeacTaBieHHas Kak
HOMMHaJIbHasA NMKOBasi MOLWHOCTL (P max), nosly4yeHHas NyTeM YMHOXEHUS HanpsiXXeHns
NMKOBOM MOLLHOCTU (VMp) Ha TOK NMKOBOW MoLHOCTY (Imp):

Pmmx =Vmp xImp

MNaHenb conHeuHbIx 6aTapein 100 BT nMKoBOW MOLLHOCTU nNpoun3BoamT 100 BT B cTaHAAPTHbIX
TecToBbIX ycnoBusax (STC — ot aHra. Standard test conditions). STC cywiecTByeT TONbKO B
nabopatopusx, C NpMMeHeH1eM COTHEYHOro usnyyeHuns K naHenam 1000 Bt/m2 ¢
TemMnepaTypori anemeHTa 25 °C. B peanbHoli ycTaHOBKe dpaKTMUecKas BblpaboTKa
3NeKTPO3Heprum 06bIYHO HAMHOIO HMXKE NMUKOBOW MOLLHOCTU, O4HAaKO 3TU NokKasaTtenu
OCTalTCA MoJie3HbIMU B KayecTBe KauyeCTBEHHOro OpreHTMpa A4/19 CpaBHEHWA pa3mMepos U
MOLLIHOCTeW, MOCKOJIbKY KaXAas NaHe/lb pacCYnTbIBAeTCs Npu 04MHAKOBbIX YCN10BUSAX.

I1pvm|ep 3TUKETKMW, NOCTAB/INEMOIA C CO/IHEYHOM NaHeNblo

Ko/InuecTBO 3N1eKTPUYECKOl SHEPTrY, BbipabaTbiBAEMOW B TeUEHME O4HOI0 LUyKa
COJIHEUHbIM MOJZY/N1eM, B OCHOBHOM 3aBUCUT OT c/iegytowwmx ¢akTopos:

CyTo4YHas 0CBELEeHHOCTb: KONMYeCTBO 3Heprun, obecneymBaemoe CoMHLEM 33 OAVH AeHb,
ABNseTCA HanboJsiee BaXKHbIM NapameTpom. PalioHbl, pacnonoXeHHble B61131M 3KBaTOPa,
VIMEIT HaW/y4LLY CPeZiHIO 0CBELLEHHOCTb, OAHAKO 3TO ObLLee NpaBuIo MOXET
3HauYUTeNIbHO pas3n4vaTbCs B 3aBUCMMOCTM OT MecTa 1 ce30Ha. CpeAHASA NPoOnN3BOANTENbHOCTb
$bOTO3/1eKTPUYECKOV CUCTEMBI, BblPaXeHHast B KBT-u/M2/aeHb, MOXeT 6bITb yka3aHa Ha
rpadurke Hmxe.



[JlonrocpouHas cpefHecyToUHas CyMMa

AonrocpoyHas cpegHerofoBasi CcyMMa

TeHb, TyMaH 1 o6nayHas noroga: ntoboe npenaTcTBue, 610KMpYOLLIee CO/THEYHbIV CBeT,
NPUBOAUT K YMEHbLUEHNIO BbIPpaboTKM 3Heprum moaynem. Kpome Toro, ecim conHe4Has
naHesnb YaCTU4YHO 3aTeHeHa, NPOM3BOACTBO IEKTPO3IHEPTUM MOXKET MPeKPaTUTBLCS, MOCKOJIbKY
3aTeHeHHbIe 3/1eMeHTbl 6yayT NOTPE6AATL SHEPrUIO, MPOM3BOAMMYHO OCTa/IbHOM YacTbio
naHenun. B HeKOTOpPbIX C/lydasix BO3HUKAET siB/eHMe, Ha3blBaeMOe «HarpeBoM ropsyeit TOUKn»,
Korfa 3aTeHeHHble YacTn OAHOI NaHenn 6bICTPO HarpeBarTCs, MOCKObLKY OHM NOTPe6aatoT
3NeKTPO3HEPruno OT He3aTEHEHHOW YacTu, U 3TO MOXET 6bICTPO pPaspyLNTb NaHenb. [laHHoe
AABNEeHMEe MOXKHO NPeAoTBPaTUTb, UCMO/b3yS LUYHTUPYOLLME ANOAbI, KOTOPbIe 06LIYHO BXOAAT
B coCTaB GOTONEKTPUYECKUX MOAY/IEA, HO HACTOATE/IbHO PEeKOMeHAYeTCA NPOBepPUTb 3Ty
byHKUMIO.

OpueHTaLuA NaHeNun: HeHaa/lexkal M 06pa3oM OpMEeHTMPOBaHHasA NaHeAb — Hanpumep,
obpalleHHas K ceBepy B CeBepHOM MoayLapun — 6yeT NPon3BoAMTL FropasAo MeHbLue
3HEeprum, 4YemM 370 PaccUUTaAHO ANSA NAHENU, NN AaxKe BOo6LLe He 6yAeT Npon3BOANTb
3Hepruun.

TemnepaTtypa: TemnepaTtypa BbiLe 25 °C TakXKe MOXXET YMEHbLUUTb KOJINYECTBO 3HEpPruu,
BblpabaTbiBaeMOI CO/THEYHOW NaHenblo.

Yacbl pa6oTbl B AHEeBHOE BpeMs:CoNTHeYHbIe NMaHe N NPou3BoAAT 60/bLUe 31eKTPO3IHepriu,
Korza BepTUKasbHbIe JIy4n COJTHEYHOrO CBETa PAcrnosioXeHbl 6aVXe Apyr K Apyry,
obecneunBas 60/blle SHepPrun Ha KBaApaTHbIA CAHTUMETP. B pe3ynbTaTe coNHeYHble NaHenmn
6yAYT NPOU3BOANTE MEHbLLE 3JIEKTPOIHEPTUN, KOTAA COJTHLLE HAXOAMTCS Y FOPU3OHTA, YEM
KOrZia COMIHLLe HAX0AUTCS NPSIMO HaZ ropu3oHTOM. C MPaKTUYECKO TOYKN 3peHMs], COTHeUHast
naHesb, pacrnosoXeHHas B6/1131M 3KBATOPA, HAXOAALLASACA CHapY>KKX B TeueHre 12-4acoBoro
pa6ouero aHs, 6yaeT BblpabaTbiBaTb NMUKOBYH 3/IEKTPO3HEPI IO, SKBMBANEHTHYHO 6 Yacam, U
3TO TOJIEKO MPU ONTUMAJbHbIX YCI0BUAX. CMeHa BPEMEH roAa Uam naoxas noroga eLue
60/bLLUE CHUXKAIOT 3TOT NoKasaTeslb.

B pe3ynbTaTe BblLLEYNOMSIHYTbIX $akTOpPOB dpakTNUeCcKoe NPON3BOACTBO 3/IeKTPO3IHEpPrnn
CO/IHEYHOW CUCTEMOW MOXET 6bITb TPYAHO OLEHUTL. [TpoCcTo MeTo 3ak/to4aeTcsi B Bbibope



pasmMepa ycTaHOBKM TakKMM 06pa3om, 4Tobbl OHa nponssogmna 30% exeaHeBHOM NOTpe6HOCTH
B JHEprvu B Te4eHme camoro He6naronprsaTHOro Mecsua.

MoHTaX naHenei U MaccuBOB

Mcnonb3oBaHue mogyneit WPV, 06beMHEHHbIX 4151 CO3AaHUA COJIHEUHbIX NaHenemn, u
KOMOVHMPOBAHHbIX CO/IHEYHbIE NaHesner, CMOHTUPOBAaHHbLIX BMecTe AN CO3AaHNA MacCUBOB
COJIHEYHbIX MaHeneil, BO3MOXHO € UCNONb30BaHMEM CTaHAAPTHbIX pacnpeennTenbHbIX
Kopob6ok Tuna MC3 / MC4, KoTopble ABAAIOTCA BOAOHENPOHNL@EMbIMUA N MPOCTbIMA B
nogkno4veHmn. Kak n B batapesix, B MaccmBax naHesnen JomKHbl MCM0/1b30BaTbCs TONLKO
COJIHEeYHble MOAYNU C O4MHAKOBLIMU XapaKTepncTUKaMn, OgHO 1 TOW e Mogenn n,
HaCKOJIbKO 3TO BO3MOXHO, C O4NHAKOBOW NCTOPUEA.

Kpennexnunsa

ConHe4Hble TpeKepbl — YCTPOWCTBA, KOTOPblE OPUEHTUPYIOT NaHEeNN Mo HanpaBAeHUIo K
COJIHLY — SABASIKOTCS C/IOXKHBIMW, OPOTMMU, N HE PEKOMEHAYIOTCS 3a Npejenamm
NPOMbILLIEHHOT0 UCMO/b30BaHNS U/NN BICOKMX LLUNPOT, rA4e COMHLE 3HaUYNTeNbHO
nepemelyaetcs. HekoTopble KpenaeHns npegHasHayveHbl 419 CE30HHOW peryimpoBKy, UTo
JaeT BO3MOXKHOCTb BPYU4HYHO MepeksitoyaTbCs MeXAy ABYMs MOOXEHNSIMUN B TeHEHME roja,
yero A0/KHO 6bITh 60s1ee YeM J40CTaTOUYHO A 60/bLUMHCTBA YCTaHOBOK.

CyLiecTByeT fBa OCHOBHbIX TUMa KPenjeHnii conHeYHbIx 6aTapeii: HaseMHble 1 KpbILHbIe
kpenneHusi. CoiHeUHble NaHeN Ha3eMHOro KperJyieHns 1erye ycTaHaBAnBaTb U 06CNyXNBaTb,
YEeM CUCTEMBI KPbILLIHOIO KperJieHusl. MOHTMpYeMbie Ha KpbiLle CUCTEMbI TPYAHO NN
HEBO3MOXHO OTPEery/IMpoBaTb, U MOHTAX Ha KpbILLe MOXET MPUBECTU K NMOBPEXAEHUIO
KOHCTPYKLUMN 13-3a Beca U AaBfieHns BeTpa. OgHaKo Ha3eMHble KpenjeHnst UMelT CBOU
npo6aembl; OHV 3aHVMALOT NOIe3HOE MPOCTPAHCTBO, 60J1ee CKJIOHHBI K 3aTEHEHUIO U
COMpPSXXeHbI C PUCKOM C/lyYaliHOrO MOBPEXAEHUS aBTOMOBUASMU U NtoabMU. PelleHns
OTHOCUTE/IEHO MOHTaXa A0/IKHbI MPUHMMATBLCS B 3aBUCUMOCTU OT MECTOMOJIOXKEHMUS U
nmetoLleinca NHGPaCTPYKTYpsl.

AKKYMYNATOPHbIE CUCTEMbI

ConHeuHble akKyMyIATOPHbIE 6aTapen NMeoT peLuarolLiee 3HavYeHre Ans nogaep>KaHuns
paboTbl CONHEYHbIX cncTeM. bes akkymMynaTopHbIx 6aTapeli anekTposHeprus byaeTt AOCTYMNHa
TOJ/IbKO B TO BpPeMs, KOrfja Co/IHeUYHble NaHe N NponsBoaaT ee. MocKobKY NaHenn NnponssoaaT
3HEepruto ToNbLKO B TeYeHne JHs, B TO BpeMs Kak noTpebieHne MoXeT MMeTb MecTo B Jllo6oe
BpeMs, AN XpaHEHUS 3TOW 3HEPrnm Heo6XxoAnM CTabuNbHbIM 610K NTaHUA. ObpaTuTech K
pasjeny no akKyMynsiTopHbIM 6aTapedam A NOyYeHNs A0MONHUTENbHOM nHGopMaLmn.

ConHeuYHbIN perynarop

KoHTponnepbl 3apsiiHOro yCTPOMCTBA, LUMPOKO N3BECTHbIE KaK COJTHEYHbIE PerynsaTopsbl,
npeACTaBASAOT CO60/A 31eKTPOHHbIe 610KN, NpeAHa3HaYeHHbIe ANs YypaBieHMs NOTOKOM ToKa
— KaK TOKa, 3apsXXatoLLero akkyMynsiTopbl OT NaHenew, Tak U Toka, MOCTynatwLwWwmm ot
aKKyMynsaTopoB B 0PUChI/KUble KOMMIEKCHI.

ConHeyHble perynsiTopbl KOHTPOAVPYIOT 3apaj U pa3psag akkyMynaTOpHbIX 6aTapeid, oTkaouas
naHenn, Korga 6atapen NOJIHOCTBIO 3apPs>KeHbl, N OTKAOYas NMTaHMe HarpysKku, Korga
6aTapes CIMLLKOM pasps>keHa. [lpyroi BaxxHo ¢pyHKLMEN CONHEYHbIX PeryisaTopoB ABAseTcs
onNTUMM3aL A NPON3BOACTBA SHEPTU 13 NaHesnen NyTem npeobpa3oBaHUsA 6oee BbICOKOro
BbIXOAHOrO Hanps>XeHWs, NOCTyMNatoLLLero oT naHenemn, B 6onee HU3Koe BXOAHOE Hanps>KeHue,
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HeobxoanMoe A5t akKyMyNsiTOPHbIX 6aTapeid. Perynsitop feicTByeT Kak LLleHTpasbHbIiA
3/1IEMEHT YCTaHOBKM, U NOJIyYeHNEe MaKCVUMabHOW BbIXOAHOW MOLLHOCTU 3aBUCUT OT ero
NpaBuUAbLHOro GYHKLVOHNPOBAHUS.

CyLLiecTBYeT ABa TUMNa COMIHEYHbIX PErySTOPOB:

OTCcneXuBaHUE TOUKM MaKCUManbHOW MowHocTu (MPPT):

MerTop 3apagkuv
aKKyMynaTopHoii 6aTapeu

Koa¢pdpunuyment
npeo6pasoBaHVA COTHEYHOM
3Heprun B 3J1IeKTPUYECKYI0

Cwvna ToKa B aMmnepax
Macwtabupyemocrtb/AnanasoH
CpepaHAs LeHa

MpeunmyulecTBa

MPPT (o1 aHrn. Maximum Power Point Tracking) onpegenser
BbIXOZHOE HaMnps>XKeHMe N TOK COTHEYHOW NaHenn B pexnme
peanbHOro BpeMeHU U HenpepbIBHO OTC/IeXnBaeT
MaKCMManbHY MOLLHOCTb (P=U*I), perynnpys BbixogHoe
Hanps>keHne COOTBETCTBYIOLLMM 06pa3oMm, YTobbI cMcTemMa
BCerga Morna 3apskatb akKyMynsiTOpHYyto 6aTapeto ¢
MaKCUMaIbHOW MOLLHOCTBIO. [laHHbI TUN OTCAEXNBaAHMWSA
MOLLHOCTW MO3BOJISET flyylle BbipabaTbiBaTh
3N1eKTPO3HEepPruio Npu 061a4HOCTU N HEMOCTOAHHbIX
TemnepaTypax. XoTa KoHTpoasnep 3apsga MPPT 6yaeT gopoxe,
OH 0b6ecrneymnT 60sbLLe 3Heprun (M NOTEHLNANbHO YMEHbLUNT
pa3mep $oTO31eKTPMUUECKOrOo MOAYAS), @ TaKXKe NPOANT CPOK
CNY>K6bI NOAKNOYEHHBIX K HEMY akKKyMYASaTOPHbIX 6aTaperi.
HekoTopble KOHTpOANEepbl Aa)ke MO3BONAT MNOAKAOYATLCA K
VHTeNNeKTyaNbHbIM YCTPONCTBaM ANSA YAaNE€HHOro
ynpasfieHNs U MOHUTOPUWHTa.

MHoroctyneHuatoe MPPT

99%

30-100 A
>2 kBT KpynHas aHeprocuctema
120 %

e ANrOpUTM OTCNEXMBAHNSA MaKCUManbHOM MOLLIHOCTH
yBeNMYMBaAET CKOPOCTb Npeobpa3oBaHNA MOLLHOCTU A0
99%.

e 4-cTyneHuaTas 3apsijKa aydlle Ans akKyMynssTOPHbIX
6aTapei.

e MacwTtabunupyemocTb ANs KPYMNHbIX aBTOHOMHbIX
3Heprocucrem.

e [locTyrnHoO ANs conHeuHbIx cuctem go 100 amnep.

e Jl0CTYNHO A/151 COJIHEYHbIX MaHenen ¢ Hanps>eHneMm A0
200 B.

e Ob6ecrneumBaloT rMbKOCTb, KOrga TpebyeTtcsa pocT
CUCTEMBbI.

e OcCHaLLeHbl HECKONBKMMM 3aLWUTHBIMUW YCTPOCTBaMMU.



OTcneXXuBaHue TOUKM MaKCUManbHOW MowHocTh (MPPT):

HepgocTraTtkmn

e Bbicokasi CTOMMOCTb, KaK NpaBuso, B jBa pasa
npesbiwatoas LLNM.
e bBosee KpyrnHbIli pa3mep, yem y perynstopa LLUM.

LnpoTHO-UMNynbCHaa moaynauus (LLNM):

MeTop 3apaakuv
aKKyMynATOpHOW 6aTapeun
Koadppuuyment
npeo6pasoBaHNA CONTHEUHOM
3HEeprum B 3J1IeKTPNYeECcKylo

Cuna ToKa B amnepax

KoHTponnepsl 3apsga LLUMM mMoxHO paccmaTprvBaTh B
KayecTBe 3/1eKTPNYECKOro nepeksovaTens MeXxay CoHe4HOoMN
naHesnbo N akKyMyNnaTOPHbIMU 610KaMu,
3anporpaMMmMpoOBaHHOro Ha MPornyckaHne B akKyMyNsiTOPHYHO
6aTapeto ToNbLKO 3apaHee onpegeneHHoro Toka. KoHTponnep
MeA/IeHHO YMeHbLLaeT KONMYeCcTBO SHeprum, noctynarwLuel B
aKKyMynaTop, Mo Mepe NpubAnKeHns akkyMmynsaTopoB K
MaKcMManbHol emkocTn. KoHTponnepsbl 3apaga LUAM He
perynpyroT HanpskeHue, To eCTb A5 NPaBUIbLHOW paboThbl
aKKyMyNATOPHble 6aTapeun U NaHenn JoMKHbI UMeTb
COBMeCTUMOe Hanpsi>XXeHure. 3To JenaeT 3TOT TUM peryaartopa
3apa4a NoAXoAALNM ANS HEGObLUNX CONHEYHbIX 6aTaperd,
VAW ANA YCTaHOBOK, KOTOPble OCHaLLleHbl NaHensiMu 6onee
HM3KOro HaMNPs>XXeHMA N aKKyMyAaTOPHbIMUY 610KamMu
orpaHmyeHHoro pasmepa. LUM aBnsatoTca 6onee JOCTYMHbIM
BapunaHTOM, HO NpuBeayT K 60/1ee HN3KOW BbipaboTke
3Heprum ot PoTo3/1eKTPNYECKUX I/1eMEHTOB.

3-x ctyneHyaTtas LUNM

75-80%

20-60 A

MacwtabupyemocTtb/amanasoH <2 KBT Manas conHeyHas cuctema

CpeaHsas LeHa

MpenmyLiectea

65 %

e Perynsatopsl LUNM nmetoT 6o5ee AnnTenbHyto 1
NpoBepPeHHYI NCTOPUIO.

e Perynatopsl LUNM nmetoT 6o51ee NpocTyro CTPYKTYpY U
ABNAOTCA 601€e 3KOHOMUYHbIMU.

¢ Jlerko pasBepTbIBalOTCA.



LinpoTHOo-MNynbCcHaa moaynsauus (LLINM):

e Hwusknii KoapPuLMeHT KOHBEpPCUN.

e BxopHOe HanpsiXXeHre JO/MKHO COOTBETCTBOBATh
HanNPs>XeHMI0 aKKyMyAsSTOpHOro 610ka.

MeHbLLUass MacLTabnpyeMocTb A1 pOCTa CUCTEMBI.
e bonee HM3Kasi BbIXOAHAs MOLLHOCTb.

e MeHbLNA 06BEM 3aLMUTLI.

HepoctaTtkn .

MOHTa)X nNnaHenm

MecTo XpaHeHNs akKyMYNATOPHbIX 6aTapel, NoAKMAHUYEHHbIX K MacCMBY COSTHEYHbIX NaHenewn,
HeobxoAMMO 3apUKCUMPOBATL Nepes onpejenieHMEM pa3Mepa 1 nprobpeTeHeM No6oro
obopyaoBaHusA. A ycTaHOBKM TpebyeMbix NaHenei cnegyet obecneyunTb 60sbLUoOe
NPOCTPaAHCTBO, MOCKO/IbKY PacCTOAHME U AJIMHA Kabens OT MecTa XpaHeHUs akKyMynsTOPHOMN
6aTapeun NOBAMAIOT Ha pacyeTHble TpeboBaHMA K MoLHOCTU. O6paTmTech K pasgeny no
YyCTaHOBKe akKyMYNATOPHOI 6aTapeu.

COOTBETCTByI-OLIJ,ee MeCTO A1 YCTaHOBKU MacCBa COJTHEYHbIX naHenemn AOJIKHO NMEeTb
cnepyrolime Xxapaktepuctuku:

® HaxoanTbcst BHYTPM XMUIOro KOMMJIEKCa U He 6blTb 3aMeTHbIM CHapy>Xn. CoIHeUHble
naHenu, ycTaHaB/VIBaeMble Ha 3eMJie, B njeane AO0JKHbI 6bITb 3aLULLEHBI CTEHOW NN
orpaxgeHviem, No3ToMy BaXKHO 06ecrneynTb JOCTaTOYHOE NPOCTPAHCTBO Ha 3eMe.

® Pacnosaratbcs Kak MOXHO 6a1Ke K akKyMyNSiTOPHOW cucTeme.
HaxoanTbcs Banu TeHn, Hanpumep, oTépacbiBaeMoii JepeBbAMU UK 34AHNSMU.

MHoraa TpyAHO NOMIHOCTBLIO N36eXaTb 3aTeHEHHbIX Y4acTKOB. B npuopmnteTHOM nopsiake
cnepyet nsberatb 3aTeHEHUS B CaMble COJIHEYHbIe Yachkl AHSA (Kak npaswuao, ¢ 10:00 go 16:00).
NMoMHMTe, YTO NONOXEHVE U pa3Mepbl TEHW MEHAIOTCA B 3aBUCUMOCTM OT BPEMEeHU roa.

Mono)xeHne CONHEUYHOW NaHenu

YT06bl ONTVMU3VPOBATL NMPOV3BOACTBO 3HEPTUU, COJTHEUHbIE NaHeNN cleayeT TLaTebHO
OpPUEHTNPOBAaTb, YTO6bI B NOJIHOW Mepe UCNob30BaTb NpenMyLLEecTBa BO34eNCTBUS
COJIHEUHOro cBeTa. HaBegeHMe CONHEeYUHOW NaHenn BK/YaeT B cebs cieayroLime acnekTbl.

e OpwumeHTaums - OpMeHTaUUs — 3TO YroJl COJTHEYHOW NaHeNn OTHOCUTENIbHO OCU CEBep-or.
ConHeyYHble NaHenn A0MKHbI 6bITb 06paLLeHbl K FOTy B CEBEPHOM MOYLLAPUM U K CEBEPY
B FO)KHOM MOAYLLAPUN.

® Hak/IOH - Yron Hak/IoHa CONTHEYHOW NaHeNn OTHOCUTENIbHO FOPU30HTA/IbHOIO M/1aHa.
Hak/10H cioXXHee oNTUMM3MpPoBaTh. LLIMpoTa MOXEeT MCMNO0/1b30BaTbCs B KAUECTBe
NPUBAVXKEHUSI ONTUMAIBHOTO Yr/1a HAK/IOHA, KaK YKa3aHOo B PYKOBOACTBE HUXE ANS
naHenei ¢ GMKCMpPOBaHHbLIMW yrnamu. OAHAKO Jake Ha 3KBATOPe MNaHeNun AOKHbI UMEeTb
MVHMMabHbIA Yyron HakaoHa oT 5 4o 10°, uTo6bl U36exaTb CKOMIeHUs BOAb! U MbLIN Ha
naHenu.


https://rita-manual.logcluster.org/ru/akkumulyatornaya-sistema

48°
37°-48°
28°-37°
18°-26°

0%-13°

18°-26°
26°-37°
37°-48°

NMopaxniouyeHve

BbIX0J, CONHEUHbIX NaHesnelr coefMHEH C CONHEUHbIM PErYISITOPOM, @ BbIXOZA COTHEYHOIO
perynstopa CoefMHeH C akkyMyasTopHbIMU 6aTapesMn. MOHTaXKHasi paMa Co/THeYHOo NaHenu
coeAVHEHa C 3eMJ1el, N AN perynaTopa 1 yCTPOIACTBA 3aLlLUTbl OT NepeHanps>KeHnN
HacToATENIbHO PEKOMEHAYETCS MNOAK/IIOUYEHNE 3a3eMIIEHUS.

B 3aBMcMMOCTM OT TpebyemMoli MOLLHOCTY NIV SHEPFUM NaHeNN MOryT ciefoBaTh TPeEM
pa3nInyHbIM CXeMaM, KoTopble 6yayT o6ecrieunBaTh pas/inyHble pe3ysibTaTbl MO MOLLHOCTY U
ToKy. Moaynu, coegviHeHHble NocnesoBaTeIbHO, NapaaiesibHO UAN B KOMBUHaLMN Apyr C
Apyrom, o6ecneyat pa3sinyHble BbIXOAHbIE MOLLHOCTY U SHEPTUN.

MoHTaXHble pa3mepbl
doToINeKTpUUecKue moaynv
Hw>ke npnBeseH NPOCTO MeTo  ornpejeneHNs pa3MepoB YCTaHOBOK, UTO6bI OHU

npoussoannun 30% cyTo4HOI NOTPe6HOCTN B 3Heprumn B Hanbonee He6naronpusiTHbIE MecsLbl
roga:



UT06bI NOKPbLITL 30% 3HEpPreTNYecKnX NoTPpebHOCTEN YCTaHOBKM, CKONbKO
COJIHEYHbIX NaHener NoTpebyeTcs AN C/ieayoLLero:

e [InaHmpyemas NOTPe6HOCTb B 31eKTpo3aHeprum — 12 880 BT-u

e CpepHeropoBas CyTo4YHas BblpaboTka coctaBnsieT 4,32 kBT-4 Ha 1 KBT/nnk

e B TeyeHue Hanbosnee He6NaronpMATHOroO MecsLla cpefHecyToYHas
BblpaboTKa cocTaBnsieT 2,62 KBT-4 Ha 1 kKBT/nuk.

0O6was pakTmyeckas BbipaboTKa 31eKTPO3Heprum, Heo6xoanmas B AeHb,
cocTaBnsier:

12.88 x 0.3 = 3.87kBT"u

Mpw cpegHecyToUYHOM BbipaboTke 2,62 KBT-4 Ha 1 KBT/NMK Moayns cyMmapHas
Mpumep: cyTouHasi NOTPE6HOCTb COCTABASET:

3.87/2.62 = 1.48kBT/nnk

daKTnyeckoe KONM4eCcTBO HE06XOAMMbIX CO/THEUHbIX NaHenen byaet 3aBUCeTb OT
NMMKOBOV MOLLIHOCTY KaXX A0l OTAe/NbHOM NaHenn. Bo3aMoXHble KoHburypaumu:

12 naHeneii 130 BT/nuK vmmg naHeneu 180 BT/nuk vmm6 naHeneu 260
(1,56 kBT/nunk) (1,62 kBT/nunk) BT/nuK (1,56 KkBT/Nuk)

Mockonbky cpeaHerofoBasi CyToUHas BblpaboTka coctaBnsieT 4,32 kBT-u Ha 1
KBT/nuK, yctaHoBka MowHocTblo 1,48 KBT/nuk 6yaet nponssoantb 4,32 x 1,48 =
6,39 KBT-4 B AileHb B cpegHeM 3a rog, 4to byget cnocobcTBoBaTh 06LLEMY
yBe/IMYEHUIO SKOHOMUW 3aTPaT Ha 3/IEKTPOIHEPIUIO.

PerynaTtop

Pa3smep CO/IHEUHOrO perynaTopa A0/HKEH COOTBETCTBOBATL KOIMYECTBY U TUMY NCMOJIb3yeMbIX
CONHeuHbIX Mogyneii. Mpwu BbiIGope pa3mepa perynsatopa ciesyeT yumTbiBaTh CliegytoLlime
acnexTbl:

e Hanps>xeHne J0MKHO 6biTb MaKCMManbHO BO3MOXHbIM B 3aBUCUMOCTM OT KOJIMYecTBa
CONIHeYHbIX MOAY el B CUCTEMaX.

® MaKCcMManbHbI TOK JO/IKEH 6bITb paBeH TOKY KOPOTKOro 3ambikaHus (ISC) Bawero
MaccmMBa CONHEYHbIX NaHener. ToK KOPOTKOro 3aMbIKaHUS 4151 OAHO OTAeNIbHOW NaHenm
MO>XHO HaWTW Ha NAEHTUDMKALMOHHOW 6MpKe NaHeNn UNn B PyKOBOACTBE
npousBoguTens. ina pacyeTa Toka KOPOTKOro 3aMblKaHUS BCErO MaccMBa 06beanHuTe
3HaYeHMs TOKa KOPOTKOro 3aMblKaHWUS BCEX MapasiiefibHO NOAK/IOYEHHbIX NaHene.

AxxymynsTopHble 6aTapeun



MHbopmMaums o pasmepax akKyMynsiTOpPHbIX 6aTapeil npuBeeHa B pa3jesnei, NocBsAWweHHOM
YCTaHOBKe aKKyMY/IATOPHOW CUCTEMBIL.

Ka6benwu v sawmrta

VHpopMaums o AnnHe Kabener 1 gaTunmkax NPoBOAOB NpriBeAeHa B rNaBed1eKTPOYCTaHOBKN,

be30onacHOCTb

doTo3/1eKTpMYECKME NaHeNN NPOU3BOAAT INEKTPUYECTBO Tak Xe, Kak 06bIYHbIV reHepaTop.
XoTsi cnoco6 NPon3BOACTBA MOXET OT/INYATLCS, M B 3aBUCMMOCTM OT pasMepa MaccvBa obLuyas
MOLLHOCTb B BaTTaxX MeHbllIe, YeM y reHepaTopa, MacCMBbl CONTHEYHbIX NaHeer Npy 3ToM
MOTYT NPOV3BOANTL BPeAHOE KOIMYECTBO 3/IEKTPOIHEPTUN.

MaHunynauum

Bcsiknii pa3 npu HEO6XOANUMOCTI BbINOAHEHUS TMLAMIU MAaHUMYNALNIA C
$OTOINEKTPNYECKMMIN CONTHEUYHBIMU NaHENAMU, OHWN A0JIXKHbI MOCTOSAHHO HOCUTb
COOTBETCTBYHOLLYIO 3aLLINTHYIO OAeXAY U 060pyAoBaHue.

He MeHee Ba)kHbI acnekT: GOTO31eKTpUYecKmne conHeYHble naHenn BeipabaTbiBaloT
3N1eKTPNYECKU TOK, AaXKe eC/IN OHU He NMOAK/YEHbl K KAKOMY-1M60 ApyroMy ycTpolicTay!
Moka naHeslb YaCTUYHO NOABEPraeTcs BO3AENCTBUIO CBETA, OHa 6yzeT BbipabaTbiBaTb TOK B
TOW NN MHOV PpopMe 1 No-NpeXKHEMY MOXKET NPeACTaBNsATb pUcK. MaHenb, BbipabaTbiBatoLLas
3/1eKTPMNYeCTBO, He ByAeT ns3gaBaTh LUYM UAN BUGPMPOBATL N MOXET Aaxe He 6bITb TeN/10M Ha
owlynb. Kak npaBuno, $oTo3nekTpnyeckme CoHeYHbIe NaHenn He UMeT HUKaKUX
WHANKATOPOB TOrO, YTO OHUM BOOG6LLE MPOM3BOAAT 3N1€KTPO3Hepruto. Mo 3Toli NnpnynHe
¢$oTO3/1eKTPUYECKME CONTHEYUHbIE NaHeNN 06bIYHO BbIMAAAT 6€30MacHbIMU Ha OLLYMb, AaXe
KOrAa OHW TakoBbIMU N He ABNSIOTCS.

Mpw yCTaHOBKE, CHATUU NIV 06bIYHOW PEryIMPOBKE COMTHEYHbIX NaHeneli OHU A0MXKHbI 6bITb
MOJIHOCTbIO 3aKPbITbl. M0 BO3MOXHOCTW paboTbl NPeAnoUYTUTENIbHO BbINOJHATL B HOUHOE
Bpemsi. Mpu NnepeHocke MM onepauysax ¢ CONHEYHbIMU NaHensMn AnLa, NPon3BoasaLLme
MaHUNYNSALUL, LO/DKHBI OTMeUaThb BCE BbIXOAbI 3/IEKTPUYECKNX pa3beMOoB C6OKyY, n3beras
C/ly4aiiHOro KOHTaKTa ¢ HUMU. MoMHMTe 0 BCEX MPOBOAAX, UAYLLMX OT COJTHEUHOW NaHenu, Tak
Xe, Kak 1 0 NpoBoje noj HanpsikeHneM, UAyLem oT NMTaeMon CeTU UK reHepaTopa Nnoja
HanpsbkeHveMm.

be3onacHOCTb

doTo3N1eKTPMYECKME COTHEYUHbIE NaHEeN AO0/MKHbI BCErAa HaxXoaMUTbCs B 6€30MacHOM MecTe,
Tak e, Kak reHepaTopbl 1 akKyMynsTopHble 6aTapen. OpreHTauns 34aHUA N pacTUTENbHOCTY
MOXeT YCIOXXHUTb 3Ty 3aa4y, Npy 3TOM MIaHUPOBLLMKaM ciedyeT pacCMOTpeTb BOMpPoC O
KOHTpoO/ie gocTyna.

® [lo BO3MOXKHOCTW yCTaHaB/MBalTe NaHe N Ha KpbILax 34aHUMA, 1 B MecTax, peako
nocelaembix ntoabMu. N36eraiiTe Teppac Ha KpbILax Wn 30H ANSA OTAbIXa.

® [10 BO3MOXHOCTM, yCTaHaBANBaTe MaCCUBbI COMTHEYHbIX NaHeNel BHYTPU OrOPO>XKEHHbIX
TeppuTopwii, B 6€30MacHOM NPOCTPaHCTBE NepPMMeTPOBOI CTeHbI. [lake ecnn MacCuBbI
HaXxoAATCHA BHYTPY OrOPO>XKEHHOW CTeHbI, cnedyeT o6ecneyunTb 3Haku 1 6apbepHble
orpaxaeHus, 4tTobbl NPeAoTBPaTUTL AOCTYN NOCeTUTENEN NAN CNyYaiHbIX paboumnx K
3TOl 30He.

® Ecin maccmBbl CONHEYHbIX NaHes el yCTaHOB/eHbl HA OTKPbITOM BO34yXe U B
OTAaJIeHHbIX MeCTOMOJIOXKEHMAX, TO CHaPY>KN He06X0AMMO byAeT MOCTPOUTb OTAe/IbHOe


https://dlca.logcluster.org/display/LOG/Electrical+Power+Generation#ElectricalPowerGeneration-InstallingaBatterySystem
https://rita-manual.logcluster.org/ru/akkumulyatornaya-sistema
https://dlca.logcluster.org/display/LOG/Electrical+Power+Generation#ElectricalPowerGeneration-InstallingaBatterySystem
https://rita-manual.logcluster.org/ru/razmery-kabelya-i-provodka
https://rita-manual.logcluster.org/ru/opasnostimery-predostorozhnosti

3aLlMNTHOE orpaxgaeHuve nnm cteHy. O6opysoBaHuMe ABASETCA JOPOroCTOALLMM, N TakXKe
OHO MOXKET HaHeCTU Bpes, OAAM U XUBOTHbIM, MPOXOAALLNM MUMO. JTIOAN, HE 3HAKOMble
C COJIHEYHbIMM 6aTapesiMU, MOTYT NMOAXOANTb K HUM U3 JII060MbITCTBA, MO3TOMY
Heo6X0ANMO Pa3MecTUTb TabJINUKM Ha COOTBETCTBYHOLLLEM MECTHOM fi3bIKe.
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