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Conneunasn 3

CotHeYHasi JHEPreTHKA — HAINPABJICHHUE HETPAAMIMOHHON JHEPIreTHKMH,
HA HENMOCPeJICTBEHHOM HCHOJIb30BAHNUM COJTHEYHOI0 M3JIyYeHHs IJIS MOJYReH
KakoM-a1n00 Buge. CojiHeYHasi JHeEPreTMKa HCIOJb3yeT BO300HO
IHEPrUM U ABJSAETCSH IKOJOTHYECKH YUCTOM, TO eCTh He POU3BOAsLIel B

I1oTOK COJTHEYHOT0 U3JIyUYeHH I, IPOXOAALIUN Yepe3 IIomaaky B 1 M2, pacmo10keHHy 0
NMEePHEeHAUKYJAPHO MOTOKY M3JY4YE€HUS HA PACCTOSSHMM OJHOM ACTPOHOMHMYECKOW eIMHHUIbI
or uenrpa Couanuna (Ha Bxoge B armocepy 3emum), paBeH 1353 Br/m*? (cosiHeuHas
nocrosiHuas). M3-3a mnorioumeHusi, NpU MNPOXOKACHUH aTrMocepHoil Mmacchl 3emJin,
MAKCMMAJIbHBIA MOTOK COJIHEYHOr0 M3JIy4YeHUs Ha ypoBHe mops (Ha JksBarope) — 1020
Br/mM2. OmHako cJjeayer y4ecTb, 4YTO CpPeIHECYTOYHOe 3HA4YeHHe IO0TOKA COJHEYHOIO
U3JIyYCHHS] 4Yepe3 eAUHMYHYI TOPU30HTAJIBHYK ILUIOINAAKY KAK MHUHHMYM B TPH pa3a
MeHbIe (M3-32 CMEHbI IHA M HOYM U U3MEHEHMS YIJIa COJIHLA HAJ FOPU30HTOM). 3UMOil B
YMEPEHHBbIX HIMPOTAX ITO 3HAYCHHUE B BAa Pa3a MeHbIIIe.

Bo3Mo:kHasi BbIpa0OTKa 3HEPrud yMEHbIIAETCH M3-32 IVI00AJBLHOIO0 3aTeMHEHHS] —
YMEHbIIIEHUS] MIOTOKA COJTHEYHOT0 U3J1y4YeHMs], JOXOASIIIEro 10 MOBEPXHOCTH 3eMIIH.
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Humencuenocmow conne HUS
[Ilupora | IIpuxon COJIHEYHOTO W3Iy4eHns Ha |1
MeTp”
70 1,9 kBT, uac
60 2,58 kBT, yac
50 3,33 kBT, uac
40 3,9 kBT, yac

30HBI MAKCUMAJIBLHOW HHTEHCUBHOCTH COJTHEYHOI0 M3JIy4yeHus - Ha 1
KBA/IPATHBIA MeTP nmocrynaet 0oJiee S KBT.uac. COTHeYHO# YJHEPIrUM B [IeHb.

I1o ro:xkHou rpanune Poccun or baukasia 1o BiraguBocroka, B paitone SIkyrcka,
Ha wre Pecnyoinku ToiBa u PecnyOuuku bypsaTusi, Kak 310 He CTPaHHO, 32
Hoasipusim Kpyrom B BocTouHoi yactu CeBepHoil 3emJiu.
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U3IyueHus Ha meppu
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Ipooonscumerns
CUAHUA 8

Haun00b11y10 HHTEHCUBHOCTHh TMOTOK JHEPrud MMeeT B mae, H}QHe uou
nepuoja B cpeaHeii mojgoce Poccun Ha 1 KB. MeTP MOBEPXHOCTH MPUXOAUTCH S K
HauMeHnbmiasi HMHTEHCHBHOCTHh B JeKa0Ope-siHBape, kKorma 1 Ks.
npuxoaurcs 0,7 kBr.uac B 1eHb.

I Ipﬂ OMKHTENBHOCTD CONHEYHOTO CHAHNA: % A '
A b ’
\

e — menee 1700 vac/ron
~ 17002000 vac/rop
e — Gonee 2000 vac/rop

Puc. 1. Conneunbie anepropecypcbi Poccuu




Cnocooul nonyuen
mMenjia u3 COJTHeYHOo

IMoay4yeHne 3JIeKTPOIHEPIUH ¢ MOMOIIbIO (POTO3/IEeMEHTOB.

IIpeoOpa3oBaHue COJHEYHOW OJHEPIrMM B JJIEKTPHUYECTBO 4 C
TEIJIOBbIX MAIIMH: NApOBble MAIIUHBI (MOPUIHEBHIE
HCIOJb3YKINUEe BOASHON Nap, YIVIEKUCJIBIH ra3, npomna
aBurareJb CTUPJIMHIA U T. 1.

I'esinoTrepmMasibHasi JHEPreTUKA — HArpeBaHHE NMOBEPXHOCTH, MOLJIOINAKOIIEH
COJIHEYHbIE JIy4YH, M IOCJIeaYyHollee pacnpeaejeHde M HUCIOJIb30BAHUE TeIuia
(boxycupoBaHMe COJTHEYHOI0 HU3JyYeHUSI Ha cocyde ¢ BOAOH /A
MOCJIeAYIOUIEro MCI0Jb30BAHMSI HATPETOM BOAbI B OTOIUIEHUH WJIM B MAPOBBIX
3JIEKTPOreHeparopax).

TepMoBo3aylmIHbIEC IEKTPOCTAHIMU (IPeo0pa3oBaHMe COJIHEYHOM JHEPrUU B
IHEPIHI0 BO3AYIIHOIO MMOTOKA, HANPABJISAEMOI0 HA TYpOOreHeparop).

CosiHeuHbIe a3POCTATHbIE IEKTPOCTAHIMU (TeHepamusi BOASHOIO TMAapa
BHYTPH O0aJIOHA aj’pocTrara 3a Cc4YeT HarpeBa COJHEYHBbIM M3JIy4YeHUEM
MOBEPXHOCTH ajpocrara, MOKPBHITOM CeJIEKTUBHO-MOIVIOIAIOIIMM
nokpeiTuem). IlpenmyimecTBo — 3amaca mapa B 0ajIOHE JAOCTATOYHO ISl
PadoThI AIEKTPOCTAHIIMHA B TEMHOE BPEMS CYyTOK U B HEHACTHYIO MOTO/Y.
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DOTOANEMEHT, IPEACTABIISIET COOO MaHEb,
4acTeu:

| - conHeuHOE u3iydyeHue (POToHbI),

2 - HapyXHbIN KOHTAKT,

3 - OTPULIATENBHO 3aPSIKEHHBIN CIIOW,

4 - CIIOM yTEUKH,

5 - HONOXKUTENBHO 3aPSKEHHBIN CIIOM,

6 - BHYyTPEHHUN KOHTAKT.
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30HHAsA MOJEIb PA3OMKHYTOTO P-N-NIEPEXOAA:
a) - B Ha4YaJIbHbI1 MOMEHT OCBEIICHUSI;
0) - M”3MEHEHNE 30HHOM MOJICIH IO/ ICHMCTBHUEM ITOCTOSHHOIO OCBEIICHUS U

Bo3HMKHOBEeHUE (hoToI[C
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HUCTOYHUK TOKA, IA€ S - IUIOMAaAb (POTOIIEMEHTA, a KOIDPUIIHEHT
Q - 06e3pa3MepHbIii MHOXKHUTEND (<1), MOKa3bIBAIOIINHI, KaKa
CO3/IaHHBIX CBETOM 3JIEKTPOHHO-ABIpOYHBIX TIap (SNO) co

EPEXOI0M.

[TapamiensHO HCTOYHHUKY TOKA BKIIIOUEH p-n-miepexo. p-n-Ilepexon
ITyHTUPYET HArpy3Ky, 1 MPH YBEINUYCHUN HAIPSHKCHUS TOK Yepe3 HEero
ObICTpO Bo3pacTaeT. B Harpy3ky (conpotuieHue R) oroupaercs Tok 1.
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X - KO3 PUUueHT Gopmbl UK KOIPOUITUEHT
3aM0JIHEHUS BOJIBT-aMIIEPHON XapaKTEPUCTUKHU



OcHoenuie napamempbol

[

XX K3

8bIXOOHAST MOWHOCTb kU

n Makc [

6XO0O0HASL MOUWHOCHIb BXOOHUSL M

HanucaHHoe Bblpa>XeHNne OTHOCUTCA K CJ1yHalo, KOrga BblXogHad
MOLLHOCTb BblpaXa€TCA B BNAE SJ'IeKTpVI‘-IeCKOI7I IHepIrmn, rae

U,.un 1

XX K3

npeacTaBnsatoT cOOON HanpshkeHne pasoMKHYTOM Lenu (3. 4. C.) U TOK
KOPOTKOro 3amblkaHusa. KoadodumumeHT k nexxnt B npeaenax ot 0,25 go 1
N 3aBUCUT OT BbIDOpa BHELLHEW HarpysKu.



Buowi conneunvix ¢ho

Bce (l)OTOi)JIeKTpI/I‘-IeCKI/Ie JIEMEHTDLI NIPCACTABJ/ICHDbI YCTHIPbMSA IMMOKOJICHUA

IlepBoe COCTABJIAKT MOHOKPHUCTAINYECKHE KpPeMHHEBbIE 3JIEMEHTbI
TeHEPUPOBATH IEKTPUUYECKYI0 JHEPIrUI0 OT UCTOYHHMKA U3JIYyYeHUs, 1JIH
COBIIAJIaeT € TAKOBOMl COJIHEYHOI0 CBeTA. JJIEMEHTHI MOA00HOT
TEXHOJIOTHUsl, TPUMeHsieMasi B NPOM3BOACTBE KOMMEPYECKHUX COJIHEY
NPUHAIEKUT 86% pbIHKA 3¢MHBIX (DOTOIIEKTPUIECKHUX FJIEMEHTOB.

Bropoe moko/ieHMEe OCHOBAHO HA HCHOJb30BAHMHM TOHKHMX J3IMHMTAKCHAJIBHBIX
MOJIYyIIPOBOHUKOBBLIX  Oarapeil. CymecTByer JABa  KJacca  3MHUTAKCHAJbHBIX
(pororaibBaHMYECKUX NIEMEHTOB: KOCMHYecKUue U 3eMHbIe. Kocmnueckue 3¢ dekTHBHBI HA
28-30%, HO CTOMMOCTHL OJHOI0 BATTa NPOM3BOAMMON HMH DJHEPrUM BbIlIe, 4YeM
TOHKOIUICHOYHBIX KOHKYPEHTOB (3eMHBIX (DOTO3JIEMEHTOB), 0OMHAKO Oema mocjaequux — KII,
He npeBblmaIMi 5-7%. UX ucnosb3oBaHue B KOCMHMYECKHX IMPOEKTAX IMOKA KAaMKeTCH
BECbMa COMHHMTEJIbHBIM.

Pax TexHOJOTHI ¥ MOJYNPOBOAHHMKOBBIX MATEPHAJOB B HACTOsilee BpeMs
paccMaTpuBaKTCA B IUVIaHe 3((EeKTHBHOCTH HMX NPUMEHEHHUS B CO3JAHUM COJHEYHBIX
3JIEMEHTOB: aMOP(HBIA KPeMHHI, MUKPOKPUCTAIMYCCKUN KPEMHUH, TSJUIYPUA KaAMHUS, A
TaK:Ke CO3JaHue TOHKUX Ga-AS-IUIeHOK ISl KOCMUYEeCKOM MHAYCTPHH (€ MOTEHIHAJIbHBIM
KII no 37%) - Bce 310 ceiiuac Ha craauu pa3padoTku. POToNIEeKTPUYECKHE IJIEMEHTbI
BTOPOI0 NOKOJIEHUSI 3aHUMAKT JHIIb MAJYK 4YacTh PbIHKA NpPUMeHseMbIX Ha 3emuie
Oarapeii, HO mnpuMepHO 90% KOCMHMYECKOr0 MPUHANJIEKUT HMEHHO M.

en



Buowi conneunvix ¢ho

Tperbe mokoJienne (GOTOraJIbBAHUYECKHX IEMEHTOB 3HAYHUTEABHO OTJI
npeabxymux AByX. OHO NMpeacTaBieH0 KBAHTOBBIMHU TOYKaAMH ((pparMeHTaMu
WIH MOJIYIIPOBOJHUKA, OTPAHUYCHHBIMH IO BCEM TPEM NPOCTPaHCTBE
COACPKAIMUMH JIJIEKTPOHbI; OHH HACTOJIBKO MaJbl, 4YTO OCYUI
3¢ ¢eKTbl) U YCTPOMCTBAMH CO BCTPOCHHBIMM YIVIEPOAHBIMH HAHOTPY , 1O
MHEHHI0 YY€HbIX, K MOMEHTY HA4aJ1a IIHPOKOMACHITAOHOI0 MPOU3BOACTBA NOCTUTHET 45%.

/lanHoe nmokoJieHue GPOTONIEKTPUICCKUX FIEMEHTOB MOMMMO YIOMSAHYTBHIX BKJIYAET
emie M (POTOIEKTPOXMMHUYECKHE, HAHOKPUCTALUIMYECKHE H MOJMMEPHbIE COJIHEYHbIE
0arapeu, NpUMeHEHNE KOTOPBIX OyeT OCYylIeCTBUMO TOJIbKO HA 3¢MHOM IMOBEPXHOCTH.

Bce npeacraBuTe M TPETHEro MOKOJEHUS MOKA HAXOASTCH HA JTane pa3spadoTKH UM
NCIIBLITAHUM.

He cymecTBylomiee Ha JaHHBIA MOMEHT 4YeTBEPTOe NMOKOJICHHE COJHEYHbIX Oarapeu
NPEANOJIOKUTEJIbHO OyleT TMPEeACTABJICHO KOMIO3UTHBIMH  (OTOraibBAHNYECKUMU
3JIeMEHTAMU, B KOTOPBIX OYIYT COYETAThCS MOJUMEPbl 1 HAHOYACTHIIbI, 00pa3yoiue OAHH
MOHOCJIOH. B najbHeiileM 3TH TOHKHE CJI0H MOIYT ObITh COBMEHIEHBI ¢ 00pa3oBaHHMeM
MOJIHOIIEHHBIX, 0osiee 3P PEeKTUBHBIX M IKOHOMHYHBLIX COJIHEYHBIX Oarapei, 4To Oymer
JOCTUTHYTO 32 cueT caeayrmero dpdexra, KCTaTH, YACTUYHO yKe UCIO0Ib3yeMoro NASA B
NnpoeKTe Mo HuccjaenoBannw Mapca: mepBbiM cjioeM (oTolieMeHTa Oylaer TOT, 4YTO
npeBpamaeT B JJEKTPOTOK Ppa3Hble THUIBI CBETAa, BTOPbIM — I[peodpasywliuili B
JIEKTPOJHEPIrul0 CBeT MNPOLICAIU M He YJOBUBIIUICA B IEPBOM, a MNOCJCIHUN
npeaHasHadyeH /i uWHPpakpacHbix Jy4eil. Taxkum o0pazom Oyaer [JTOCTHTHYTO
HCII0JIb30BAHME MTOUYTH MOJHOIO CIIEKTPA YJIABJIUBAEMOI0 U3JIyYCHUS.




Buowt conneunvix ¢pou



Motpebutenu Motpeburenn

Museprop
NepPeMeHHOro TOKa NOCTORKHOTO TOKa
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Conneunas 6amapes (¢ akKymynamopamu)
U KOMMYmMAayus ¢ cemoio.

AemoHoMHOe oDecneuenue
00vekma (¢ aKkKymynamopamu,).

ABP 1103BoJII€T IEPEKIIOUUTh MUTAHUE 00BEKTA IIPU
OTCYTCTBHHM COJIHIIA U TIOJITHOM Pa3psiie aKKyMyJIATOPOB
HAa JJIEKTPOCETH.IJTA K€ CXeMa MOYKET UCITOJIb30BaThCS
¥ Ha000pOT — coJIHEUHas OaTapesi, Kak pe3epBHbIN
VMCTOYHUK nuTaHus. B atom cnyyae ABP nepexmouaer
BaC Ha aKKyMYJISITOpHbIE OaTapeu MNpu MOTepe MUTAHUS
OT JIEKTPOCETH.

OOBEeKT MUTaeTCs TOJIBKO OT
COJIHEUHBIX OaTapeil.
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Conneunas 6amapes (¢ akKymynamopamu)
u pesepeuvlii  Ou3env-(0eH30-)2enepamop.

B ciydae oTCyTCTBUS COJNIHIA U pa3psALe
aKKYMYJISITOPHBIX OaTapeil MpoUCXOIUT
ABTOMATUYECKU 3aIyCK PE3EPBHOIO
reHeparopa ¢ noA3apsaakod akKyMyJISITOPHON
CTaHLMH.
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T'uopuonaa agmonomnasa cucmema —
connye-gemep

Bo3MoxHO TTOAKIIIOUCHHE
BETpPOreHEpaTopa K CUCTEME
COJIHEYHOM AJIEKTPOCTAHIIMH YEPE3
THOPHUIHBIN KOHTPOJIIECP WU C
ITOMOIIBIO OTAEIBHOIO KOHTPOJLIEpA
I BETPOYCTAHOBOK.
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T-P672280
ET=P672275
ET-P672270
ET-P672265
ET-P672260
ET-P672255

®- (€

280Wp
275Wp
270Wp
265Wp
260Wp
255Wp

Poly

SPECIFICATIONS

Model type ET-P672280 ET-P672275 ET-P672270 ET-P5§72265 ET-P5§72260 ET-P§72255
Feak power (Pmax) 280W 275W 270W 265W 260W 255W
Call type 156mm x 156mm
Number of cells 72 cells in series
Weight 22.86 kg (50.4 |bs)
Dimensions 1956x992x50 mm (77x38.1x1.87 inch)
Cell Efficiency 16.47% 16.18% 15.89% 15.59% 15.30% 15.00%
Module Efficiency 14.43% 14.17% 13.92% 13.66% 13.40% 12.14%
Maximum power voltage (Vmp) 36.72V 36.72V 36.40V 36.40V 36.00V 35.20V
Maximum power current (Imp) 7.63A 7.48A 7.42A 7.28A 7.23A 7.23A
Open circuit voltage (Voc) 43.78V 43.78V 43.63V 43.63V 43,49V 43.88V
Short circuit current (Isc) 7.88A 7.896A 7.S0A 7.80A 7.78A 7.85A
Power Tolerance =1to +3%
Maximum system voltage DC 600V
Temp. Coeff. of Isc (TK Isc) 0.065 % /T
Temp. Coeff. of Voc (TK Voc) =0.346 % /T

«N 4R 0W/T

Temn. Cneff af Pmayx (TK Pmax)
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C =454 (AM1.5d, ASTM G173-03)
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V. = 2867 mV
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Solar Installations
® Muni | O rResidential
® Commercial © schools/libraties
. ® Non-profits ® nitoring stations
CeBeplBn 0”‘:.1»'. » © Environmental Justice Program
5 § Case Study O salar Hot water
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What Can Solar Do For You?
Enteryour address @
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SF Solar News

. Flnd out how you can get money from tl
to install <olar he

SF Solar Facts

e PV systerns installed: 2,043 2012 G
Total CEC-AC capacity: 9.2 M
Estimmated Energy produced:

13,437 MWh/yr 2
Estimnated Annual savings:
$2,213,611

Estimated Annual CO2

reduction: 4,036 tonnes
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