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W%WWW@WWW

TEFH] ATATAFAT ATAR TR A (o ToeAieh] [€oigd A= e
festre=ar W & &Y URIERET WY WIRR (Power), [T ATE (Peak Watt),
S (Energy) A SR §TUCH |

Tiih_(Power)
fqaaare = FAUM gEES e aRkeEl @Y TEg | TR 0@
oifer el U foreare Tl | IR S O [aEiad arre @ud T

fergferar atfen Fre eram Fepre @i |

P=E/t

P-  GTHIY @9d T 9RE (Watt 1)

E- M faeqere adrgaers =iied el (Watt Hour T Wh 1)
t-  FEI SArSH E (Hour W)

T T (Peak Watt)
%fwmﬁmﬁmﬁammﬁ%mmﬁnnuIVmax
TRIEREee W WiNe @@ed | WERUad 9 Aeged  UF
mﬁmwmmmﬁwwmaﬁ I Hrggeer fao
afIFEaH B T wzvms AL Imax ¥ Vmax WiTeg | Imax ¥ Vmax T0H
TR ATIH Ahers ATFIA Meh Pmax Wi |

Pmax (Watt) = Imax (Ampere) x Vmax (Volt)

vaﬁmaﬁwkaﬁmpmaxﬁmwﬁmmn

QT-‘?(?TT -39 (Ampere Hour) A
WWWWWWAmmeﬁTIWWﬁT
N SATET U TG TS U AATHT JEhl G Sl 100 AH B 9H

TG TETeE THHE FH 100 A & B [Aehred Alebeg AFAT AR R0

WSAWWWWwaﬁmn

TATEU~] (Irradiance) :
Trradiance TT UTEheb! &THATHATE SATSH URITHEY 21 | 7 TS Watt/m?
21 | T T a0 SF%d WUR! JagHT Hiq 9 Oich § 9+ 3819 |
FIEROAT HEATRHT =ehl OTH ATl Irradiance HXe 1000 Watt/m” &7,
ﬁ%ﬁmﬁ%uﬁﬁ%@ﬁuéﬁw&ﬁmwﬁa
af9 1000 Wattym? Ird 9ifth wr@?r FFTITHT AMUTH! T Fool TRTH! §weg)
ERiGRG) (Insnlatmn)

THICAHIAT IS oAl 9 Eﬁ'l'ﬁ:l?{ SryreraT fe¥ G Felens insolation
9P | Insolation &1 TS Watt-hour per square meter perday (\Vh/mz/da}’) Gl
SEERTH AN F98TF & aoiaig seel & Forge (4R ¥Uer) THATEET 1000
Watt/m®> SRTSRET OTH 6 HT STHAT insolation 12 hours x 1000 watt/m?* =
12000 watt-hour/m*/day BT | TX faETAtE QivREEH THATA®! STH Tere




B’*"ﬂﬁf insolation 12000 W=l T & ﬁ 1 #QTFI'CT?T TN insolation ¥Y 0O
3hE Y00 watt- hour/m’/day T & | |

Rre o (Peak Sun)

Insolation ¥T% 1000 watt/m> & ST ¥I&T sm'ﬁr FEIT (Y9eT) @5 Peak Sun
WS | Peak Sun 1 #¥ fEwieAT 1000 watt/m’ W ETH i e
AT BT W] BT | SSTE<UIel @TNT WaTerehl insolation 4500 watt-hour/m?/
day & W Peak Sun 4.5 & | F4Tq famsidran S WQ@ A Sl 1000
watumzmmxxmml

Y Wgge FER q (Solar cell) AE TP g5 | WAR I A AP
(Semi-conductor) T Sl T FIA &, SRE} SREICTE N S
RrHfes® fafee  (Electromagnetic Radiation) #T5 fagard iR AT qRT
Wliﬂ?ﬂ?@lﬂﬁ%#ﬁ WWWIWWPTNW

f +. 9.:9

ﬁWﬂNW@WMWWﬁm?P
. AYGATAHAT ST G SAdRITeT N FEGaAThd! ATl Bl SFT
g9 | T N AT S g Positive Charge (or holes) P foR S5 | dersr
WMN&WWWWTPWW
SARITH! T HEEH | FATT P T N # forerwy faaig = I 9 |
afg ey AT FY A TG & 9 AFAE P JATE g ARG |

@W%ﬂﬁﬂooowmzww%ama?ﬁaoammw
Wlmmﬁﬂwmwﬁmmmﬁﬁ?mlmm
Q00 cm? &TFHAFT TIT Joal FRE 3 A T Foe & 9|@E | |

TIATATT I WS Y ¥ F g g G ATErE A T AR |
Il fegrae sardiTs =TS T GEET TN ST AT STl |Tg SRRl
Hvéraﬁs%‘rrm“crawalwﬁ‘i?vaﬁw@mwﬁwﬁao%ﬁaxo
a1 derems Fafera St (e 9.3.3) | 3% @@ dererd fadierar e @
TN FR 3EX0.& = R1EV ST AT I G T IR e ey =t
T AT T &7 | a9 Jogeans fadorn Sex 9 Aieggd s
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Y AISIAHT T ATHAT AT TANT RIS AAGTR] STARAAT [A¥T
TEE W HIETA I T (qgard =M Jefehl J-ATHT WX 94, |

WWWWWWWHWWW Sk %ﬁsamﬁ?ﬂ?azsﬁ'
B | U¥ ded AR ?{Tf“cm—rr, AT ATAAES, PUX-3redH-

TredeTSE 9 TANT T A1t B |

ferr 7. 9.3.%

AT AISgerAT Jeee (OIS SISl Wl & U oAl Sar aed @
YAl FH T GES ¥ T IRITET Aq7 Afbe g9 g | a9 ATEATHT
Hregerel faea TR T o | TG F T a1 &Y JorAr Frar 9% aid
| HIege HE 7 Bl Ok IEMEA T @ AFHET @GR G AgIeH
U STAE (By Pass Diode) & JINT TRUH §3 | IERUGAT T3l

[N a¥ (o

HAIEIAHT Teddl ATqTd TS AMGUH o < [arleedls AISdad! e
o BT ¥ A |

| g 4 HIgTe@! Specification T &, 9.%.9 AT &q arama
el

ar?&m 7. 9.}

S.N. Parameter Capacity
1 | Peak Power (Wp) 30 Watts *
2. | Open circuit voltage (Voc) 21.6 volts
3. | Maximum Power Voltage (Vmp) 16.7 volts
4. | Short circuit current (Isc) 2.05 Amps
5. | Maximum power current (Imp) 1.80 Amp
6. | Short circuit temp coefficient (mA/’C) 0.9
7. | Open circuit voltage coefficient (V/°C) -0.10

* at standard test condition

- wrdy SR Specification WS TG A dd ford A 1.3 PN ITHATE
TEL TG |



Voc

Hiedst

EERRE

Ifg AR AIgged®! T3ael aHAd (+ ¥ —) ATe Uh-ATIHH Fars &l o
TRATE ATFTH FIE TGS ¥ TF FLEadls Short-circuit current (Isc) WS
TG ATCATHT TRASHT T ST (0,V) &6 | T 4.3.3 AT Ige @15 B fage
TATEUHE G | AT AR HIgAd! FgaeT aHAadrs ge el B WA
qRATE FA U FLE a6 ATAT g G (0,A) T | TR ATLATATS
Open circuit WM™G ¥ ATIAT HAIIAA IeAEH T Hied AFHTH & | ZTT
AleadiTs Open circuit voltage (Voc) wireg | o 9.3 |T Vo &5 OD o
SATSUER B |

oD 3 w7 af favgars = faq vafara Fvears M T A Wt
GfeF=g | T OP SiTed sl WINT YU OB SRTEX &8 T OP (V) x OB (A) =
OR (Watt) &8 | TIH WebRel Power curve f@e=x TTAT fora & 9.3.3 T
é’@'l'QTrR?ﬁ Power curve daed | S SISHT Power a?m-m Tl 3! afe
forgame AiedST AETHT OC = Vi &6 T TH Vi @ATe Maximum Power
Voltage Sf=g | @I [ S[SHT Maximum Power §78 I Vo (60 GaIfrad
fag 0A = Tnp @T% Maximum Power Current (Tp) g |
Peak Power (Wp) = Vpp X Ipp, Watts E75 |

Fgt I8 ] I7 F & & A Peak power T3l Standard conditions AT HTH
&9 | & A fSTUHT Specification AT 30Wp el WA &by oo
Solar irradiance ATA TTH 1000 W/m? SRTERH ARl ¥ AR HISIA
el |k Feehl aTThA RUC g7 | QIERuEAr qarerdr 1000 W/m®
=fepell OT9 [ T JTSHT TaA T A aTOmA u9fF Ay g4 6 9en
el ATTRE WC W OE | GER Higged  WiEgRT qEaerH HiY
Specification T T¥ZTHT 30Wp f&&+ | Peak power & T W@ Hggad (&7
BESIEIPEREINICH I ERCIcE

aiferser . 9.3 T T@ISUHT Short circuit temperature coefficient W=ITel %
IfFrg 99 afs TR @R areRT [WC 9w uE feur @er g R8°C
HOHT TR AISEH! Isc 0.9 mA & &R 9&8 | T&I THRS JAF T U
qefehi ATIHH &I TTAT FHM Isc 0.9 mA & T8 AT+ |




1.3

qmersT | . W <@TSUH Open Circuit Voltage Coefficient VPO &« &
IESY ¥ K iR Jdal araswd W0C 9T U feur @@r erara (°C
I ATIHA ATAT Voc H HIE —0.10V & T&s AAT Voc (21.6 — 0.1) =
21.5 Hieed §G | (a9 YRS T T (QUl ATTRA WOC 9=T o(G1 WTAT
g fefTl AT Voc &1 AT —0.9 Siedel HdE WG | IETEVRRI AT
AR JAHT ATTHRA ¥YOC TTHT Voc & AH Voc =21.6 - {(45°C - 25°C) x
0.1} =21.6 -2.0=19.6 Hice & |

mea@mwmﬁwﬁwcﬁma@
TP AAR AIEIAd [ehled el AT T g8, | IR oal
FraTaRid dIHA g SISHT AR Arggee! ek Specification AT Iei@

_maﬂwwsaﬁsf&mmrfmﬁaﬁwaﬁmmwz

TN UM AR 318 IULh &7 |
AR AT ATIHH PrepTear AT | A, 9.3.9 Wﬂiml

Tsc (X) = Tambient CC) + 0.3 Ig (mW/cm?) ........... (T . 9.9
Tse - IIAR Jerehl arghA °C HT
I - 9T IS milliWatt/cm? T

- 0.3 - ~ Constant coefficient

JETEIRT AT g X8R 80mW/em? ¥ [ESUdl TTSe arareaeiid alashy
Y0C HTHAT FEAR Tl ATOHH T 7. 90 Far ¥_0C g7 |

EicicIi it S

W GF faEa U YA iR WIRS AT (Storage Battery) TSel
T Seldal-dide. (Electro-Chemical) FI (Device) &, O IATATE
Sl (Chemical Energy)dls STFAT T &P I TG ATAR TS

fosr@ & (Electical Energy) T IO T fa9 (Current) T8 TRISS; |
S SdE B O (Lamp) o TS W€ (Electrical Load) T

. Sifewy, THIAT AT T @S IBRAT (Chemical Reaction) ¥ &7 T

TATCH® (Positive) ®ICATE FHIMCHE wid (Negative Plate) fa¥ &g 987 @
g |

iﬁmwwﬁr@wwwmﬁﬁﬁaﬂmwﬁrm
Wma{wmmﬁmmw@mww
WW?WWW@WWWW'
g T T aleftTlE dF78 FA (Secondary Cell) afq g ¥ Pﬂ_é
ﬁi’ﬂ%’wr@r(LeadAmdBattery) TqGH! TIeT THT IETEX0 &f |

e [SEWR SR @dee IARA UR B T frecir iR
T g | AT Qe SR I qRRATATE Wy (Charging) WG |

?WQ‘@@I@WWW@N&FH&?W e g1 a1 et g

Wmaﬁmtaﬁwmnﬂgy)wmﬂﬁﬁﬁwﬁmw-ﬁw



& HAT T TG G T EIT | ATFHT G T 9w & ahwarers
feentay (Discharging) 7 |

g foe cfae =adiee SMTacel URAT Heaar g8 SOAT SN IR
Ifthrs, T HIEY, IHET WIE 9 JINT A (SIL Battery) 3 &R foga
31T‘1'ﬁ=? ™ ST feu amswa 1T (Deep Cycle Battery) |

Hie? @R, IF TMSETH! ATES @al TN 8¢ AT fomqa o 98
T I WIE T YA SHIEUH RS RS JEE WIaeT arae
TR AR (Surfce Area) T HUHN 7o | AT ATLETATS T Qe WTH
T HISTHT GUHT STEATH [ AR e | 9 A THIHN AT
AT foa@ @9 (Discharging) &1 ga1 I&l E&T@fﬁ ATEAT &THATHI §0-30
sri%ramwsrﬁz?sﬁmﬁﬂ?l

feu wrgwa =aTdes T gEAEdeE WMiea " fomg e R
TYHT W@% (Continuous power supply) ™ G%'Q'qﬁf TATSTH! g | Pl
ICES HIST §o, T AT STHATH! FIRX TSB! JAATHT THDT o7 16
% | U9 AR TRl GHIRl AT MR AT qE9en W (FGHT Bl
ATl ¥ Ui (C 20) WHEATH foEd guder a)) feemrsl guger &
TS &THATH! Wo-50 gfaerd avH fewemst T |iwg |

® FH [EITHPT FATdEeaTs AHT TR TRRET 9ad | I Ao

A= Wl Eq'l'ff (Maintenance free Battery) afieg 1 AT 3}% JBITPl grai.

I (Gel Type) STUHl YT T&RAT TAE HTE (AGM type) WUH | F&T

a;%?;r%w fecfier ot afiRe q%-rr | T SATEEEAT A e fepeeafT
|

@1 AréEeqd e wfag =l 7 g W e B mﬁﬁramﬁ%w
mmw%mw@mmwmmﬁﬁz@@w
AR AeTH FAAT WH TS | TIIFRB ATdES A9 [Fe (Seal)
TRUHT g T SATEN A1 TTaT [ARepey T aifee oS 9reed | STey =met -
e gATcHe Wiedie e dfEee T ST WOTHE AT
At YBRATHT @Id &7 | STEOTal ST el HTATAT T STSe <
ST JEATHT AT T FERE g |

Valve Regulated Lead Acid Battery (VRLA) qwTel AT FOTT Tlﬁ'@ W’cff &
TR AT GIETH A AT A & IO g rEe sardr e
AATIF =M (Pressure) I~ WUH AGEATHT T [HSHIRTT AT ATNT
Tordry fepfamrept T (Valve) Tfawet g (Fara &, 4.3.9) | |

oqe R AR [SearsT g d{d«uwrfrmﬁ‘frﬁwﬁﬂﬁﬁﬁ
ST AT YRR SIS @ g8 WH Sl dwAiay 9l
| WW&TWWW%@WWW?W
Y TARGAAT G Sralwqﬁrgwﬁwaﬁwwmwﬁr
& e s |
WW&WWWWW@EW&W#@W?W
EFS T TEH T O I g |




HATCHE =T

Valve reculated T .ead Acid Ratterv Comnonents

e A 939

STErT foE 7 A A Wt 8% atae it At Sidn et gi |
T BISRTGHT =TeT fawaqie ok fe&=me (Self-Discharge) AR e &g |
qeE |

@%Wﬁaﬁﬁﬁﬁaﬁ.mﬁnmﬁw@aﬁwﬁw%@aﬁmﬁn
rdreRr oy falga arerafy wesH =i =19 g9 T A} STl del fad o
fewamst WU sitee M g7 9Tedd | TAT AGLATAT 941 AT B 94 gl
WWM%WWRwenng (92T / ETE)
g1 9Kl | aad [T A wwmwmnw&aﬁ

WWWWWWWWW
Td AT ETe ATHEE i §73 |

STEMHAT B9 TATAIA$ YBRAES (Chemical Reaction of a Lead Acid Battery)
fore ufae =T M WaHE Te1dEs g

%) {1 AAHSMZE (PHO,) : WIS(EH EFTAT §3 |
@) fg (Pb) T9Ta RTEM @ ATCH =ICeeHT &3 |

)
o) 9 (H,0) ¢ w@aﬁgﬁ@wmmwﬁ:
) fg TehT (PbSO,) : fewamst 9Uar Gitafes T TWifed ©eged 15 |

fewamst st sardite e wamalie ahar So €

(
(
(¥T) PR JTTe (Sulphuric Acid = Hy SO,) © STl FAHIAZEHT TS, |
(
(

Positive Electrolyte N egative Positive Electrolyte = Negative
Plate : Plate Plate Plate
PbO, + 2H,S0; + Pb i  PbSOy + 2H,0 + PbSO,

qo



AT AGLATHAT GINSAEST T FAET WEgSHT AT PbO, T Pb & ISHT
PbSO, T ¥ TARICIZEH! H, SO, THHT (H,0) IRUIT HE FAHRRIATSHT
afesl W=T H, SO, &1 UOETHT FHT Ifew arem | a=ar eafaer sardier
STHATHT 819 ATTH 57 | '

=TS &l AT e Tgraiie 9bRar I g -

Positive Electrolyte Negative Positive Electrolyte Negative
Plate Plate Plate Plate

PbSO; + 2H,0 + PbSO, - PbO, + 2H,SO, + Pb

T AGEATHT QTSTET T AAfeT wEdl PbSO, FHM PbO, ¥ Pb AT TRUA

§8 T TodRIaIseHl H,SO, & AT Uied Wl F¢l IfEd ared | g

STl &THATHT 1§ HIH arawg, |

TR 38T (Battery Components)

T A 9Ed ¥ TEaTee AU g

(%) EFTCHSF = (Positive Plate) : T H&Iq: fofg IRIEETSE (PbO,) & Sl
g8 T TEH /@ (Brown) T T3 |

(@) HUTCHS W& (Negative Plate) : a1 T [€ (Sponge Lead) a1 Rramet
FAE TS T @A (Grey) TTHl £ |
) YULET (Seperator) : AT TATHE I HIHE ®ICESATS ATTTH] SIfeAard
TATSAER! AT AFIUH . &7 X PVC, oeag, TT9 HIga% (Glass Fibre)
AT IRTAETATE AT | .
) FAFEATSE (Electrolyte) : AT Tvaehehl ¥[8 A9 (Pure Sulphuric Acid) Y
fefees (Distilled) 4t fe- W (De-ionised) qTe (Water) C|
T d9 e |
) fe=a (Container) : faf= wIege, YuEEs T Toldaraisedars UIal (g=t
(Container) ¥ Tifgwg ¥ feearer WfT TS THFA (Cover) &5 | fe=al
wAIRaehel Sl g |
) SATE FHI AT FAMEX OWcHS® HAA  (Positive Terminal) HOTCHE

afierer (Negative Temrmnal) ¥ 97 WNTEE (Vent Plug) FSTH TTRTH
gad T A .31

/

it
itk
7

a3
%&%;\%

i

i

<

forr 7. 9.3.3 fie Tfas =TEN (Lead Acid Battery)

9



STl &THET (Capacity of Battery)

T3l MREA W (Rate) AT A9Td YFAWR (Ampere) WT TIar A= oo
fﬂ'g?f afeHATITeTS STl &HAT (Capacity of Battery) g | IFars U@
ATITHT (Ampere-Hour) HT AU, |

JETEXUTR] FTNT 0 HUAT AATT Cyp I SATATTHT 900 Ampere-hr SHAT AURT
T 4 Amp Pl FE 0 T 47 g | TSN =Sl gAeATs TSIl
QU &THAT Gl a1 07 AT FHI AUPT 1 UGS | IETEXIeRl AN 90
Amp_hr H ST YR AT (Full Charge) & WY Jq« I9 9Ifch ST#AT I
TR | TR LT AT Aferel ATT FAWT TEdbepl & T AGHT O Amp_hr
AT ek ATl @ W AT SATEATE A R T 9O Amp_hr AT RTSH
ﬂﬁﬁalmfgﬁmmwﬁﬂmwﬁw@mmmw
TS, |

o I faea O ST g Sz QFG‘ET STEETH! &THATESATS ATTHT
mmﬂwmmﬁ?ow%ﬁrﬁﬁmm (T Cyo
Rating 1) W&T@@WM&{&WWI%@WW
Temperature) & 9T aarra-oﬁr SHATAT AT qIE | FOATAD ATTHA 6l gal
Wmm?mﬁmwmwwml

FTIRUTAAT TRl Specification AT . 9.3.9 AT %‘s'q ITAR &7 |

e #. 9.3.9

S.N. | Description
1. | Model no. , ABC
2. | Capacityin AH @ 25°C @ C/20 | 60 AH
3. | Discharge current in A@1/20 3A

4. | Charge current in A | Start 5A, Finish 2 A
5. |-Approximate weight of cell Dry (Kg) — 13 Kg. Wet (Kg) 17.5 Kg.
6. | Electrolyte (Kg) : 45Kg.
7. | Cell voltage o 2.1 volt/cell (@ full charge)

Capacity 60 AH @ 25°C @ C/20 -
ﬁSpec1ﬁcatlonﬁ%Wﬂﬁ%§qﬁWWQT%HEIIHT%OAH
8 T CR20 9T Al 3A FUC T HAEMEE [Heplel 0 GUTHT SATETHT
HUH el Geherd hepl TANT g7 | A1 T GERAr UOC ATIRws! AT
AT 11 afe UOC T FH ATIHRA NCHT AT WUa O feer dfeeg
AT R0 TUGT WRT IAMET hbrg | aX aTTwHH U0C TR FEl AT
SATEAT WU Ah Al AT 0 0T Wl &1 THT NG, T T
gl |

Discharge Current 3 A @ 1/20
I TAETHTAT EFYHT TF Specification F FTSTHT ATEHAT Fiq HITE AT
frsren famifea wivuet g w1 &7 S | SeTERweRl T A9 Sarde

R



1.¥

3A B [TRTeRT RO HUSTHT SATERl G¥YU ik TANT §7 | SATSHT HTehI
orfer fereey fFrepTeren saTdrest Jer sfreest =Ife bld?i"l |

Charge Current in A

AT ATebTAT [E3T ATER AT =a1d] TeTamsl WU AaLATHT SATHT LTk

e T AT AT YA FRUES =TS T T ST QTF%F‘%% HATTUTES
3A€rww¥rﬂﬁra§ﬂwl

Electrolyte

IR ATEAT U@ Sulphuric Acid ®Tg Electrolyte WIS | TRl {[Teh!
Specific gravity 93¥0 3@ 9350 FF U°C ATTHAAT §F | AT(ABHT
fegTept SATEMHAT STHAT ¥4 &S Electrolyte 1 ATIIAF G Tl FT ¥

Cell Voltage

fegus AT THT & I8 B ¥ Y% GAR Open circuit voltage TXT
AT EQT 2.1V g WA SH[ STl SHASRl Voltage 12.6 V &= | IH
ATEATHT ST TR =TS HURT G TAT H T4, |

=TS Frgrae =g

wm@ummmﬁw TPt TREATHT AT ATFIIH T
RITTF TUER & | D GO A e e Seqa e
S AELH GATAT FANTHT AT TG Fierd TR AfEv, | sATErar
Frera Sl 7 WS AT FH g TR T BT [a] TG-S AAEATH T

T GIT T gaT | G TAERHT AP AT TEA TG | AT STARATATE
Frar=Tor T =TSt shrgrereerl YA TR |

TS Hralay AEARTIAT M+ Block 8eale a7l g (T 1.¥.9) | 74
AR TS Fe[aR A5 AR FANTHT FqHe T afepeeg |

+Sor-S — +B or -B
. Charging |
+> Circuit
(Switch)
+B Power Control : T

— Supply b Circuit

v

+B or -B Load +L or-L
Control
Circuit
(Switch)
fors . 9.¥.9

]?



Power Suppyly Section ¥ Battery & 93V KIERCIE! ¢rc£ﬁ4<¢l ¥ Circuit %
RlRARES a7 Supply Voltage T Reference Voltage AT T 6 |

FET Qlbed ATEH WeETAE AT TG I ATAAHAT ATARE oA
(Signal) =T ArEEHT TEIEE | MR Frarel WichedT IC (Integrated Circuit)
B YA AR § |

iy Affes HH A HIgged IEEH TH FE AT [ATS ATEATS
=T T &7 | AT G el I HAT HRT FH T8 W hrald dlhed |l
Sense TR Charging Circuit AT T Switch @M% ON TRI f&vg | T Fa=AmAT &
A€« ¥ AT = Connection &7 T SATEATS g7 | WTLTRUTAT Switch I TTAT
MOSFET 4T X | GRIT AISAH! ATl Heal<Hl Mechanical Relay T YT
TR Tevg | T QT A0S g FAALATHT [U(S Fraled Albed =AMy Hlbed!
Hradre A RIS 91 Pulse Width Modulation (PWM) HIGHT TaTsid~s | PWM
TS HFLATHT AT Hed 6 |

oMy AlhaHT TEH! FTeH T (Position) ATARX TS Falalells Series aT
Shunt Controller AT f¥T< =g | Shunt Controller W Tr=eTs & AIgTew
Parallel HT TMGUH &5 | SATAT T =TS Agal €@ OFF Condition HT I8! &4 T
WP FE ATel GFH g | AT Over Charge § AAITAT @I ON

Condition ®T WTvVg T QI m Short Circuit nﬁ%?»a | T ST I
m@ﬂwwﬁamw@mmﬁl

Series Controller HT ?-“Gﬁ?!ﬂ'l% e Hlsqc~1 T odudldnl fa=rer afvaaET ?‘I’ﬁ@@f g |
wlél tRT ‘°Il“1 "16'11 ('OII'C{ ON Condition HT 3 ¥ Hlgd el dHl °¢Hc‘.|¢bl qﬁcr‘e:r ‘TUT

ﬁtaﬁrwm|w@waﬁﬁwm@qﬁ;@aowc@dmonm
ST X W@f Overcharge g1

WWWWWW?W?WW&WWWWW
Load Control Switch ON §8 ¥ STEl qaT gl URYT 90 g5 | Jgaar ao
FAET TedS | SATAT Fiad Sl (Voltage) HATaIAEF Tde Tl HH g7 ATCITH
Frale Alhael W€ TWEATE OFF TRIG™S, | 9 SHARATHT T TR 3MMh (\ES |
- WWWWM%%WHWWWWW

R e fe AT TR g7 AT Feaieial Specification ATl #. 9.¥.q AT
fETaEaR gaRs |

9¥



anferert 7. 9.¥.9

TECHNICAL SPECIFICATION Electrical Characteristics at 25° C
Type ABC12VDC
Rated Voltage (V) 12

Nominal Solar Current (A) 8

Nominal Load Current (A) 10

Max. self consumption at 12.6 V [mA] 6-7

End of Charge Voltage - .

Normal Setting [V] [ 14.3

Over discharge cut-off voltage _ v
Normal setting [V] , 11.5
Reconnection Limit [V] ‘

Limit Values

Permissible Ambient Temperature ’c - -25....+40
Storage Temperature °Cq -25...485
Dimensions [mm] 135 x 105 x 55
Max. clamp size [sq.mm] 2.5/4

Weight [gm] 650

Nominal Solar.Cilrrent

dd AISgadre A FrEleRAT WM ARIPad HU TATSEs | AT He 4
HISgAd [aqga H0 AT TG g ATIF G |

Nommal Load Current

CIE qm:nmcud Load T STH @®UEHATE SATIESH | AT HLUC wn?vﬁﬁ A€ &0
T T gIIes |

Self Consumption Current

?’ﬁ?{;ﬂ' Eﬁéf qﬁ"T Cb(”d NERE! '°||°1 Ub"dIC'RHI G“"I (Tt ‘Cll\’l prelel] Hﬁﬁ gyd
TH) T RISTS, | AT B0 ST HH A AT I A bgler @ WA
IET TS |

= NS

Normal Setting
Normal Setting WITel JCITGEHS =TS FraleR aTST =TSR F0T SireaH T High-
‘voltage disconnect (¢ ™ T &l HIZHT Low- Voltage disconnect [ ™ AR
TR G T B TASE |

Reconnectlon Limit

TS Fraloldel A OFF TNGung I @IS ON 9 ATavdsh =Tdl %ﬂ%ﬁ?ﬂ’%
aﬂlgaﬁl

TART  qRTSTECH ?o‘lﬁTFr forfemer =TsT FEIeREed  (Series/Shunt PWM or
ON/OFF types) ¥ithed SAUH T4 F1d faaror feguet & |

A. Series type PWM Controller
FT YU (Working Principle):

a9 |ieee (o 7. 9.¥.% )A1 LM324 T LM7809 ATHe& g5ael IC &% 9T Switching
F TNT gedel MOSFET &% TN TIRUSHT S | LM324 ATHE IC AT FREQT
Comparator ¥% E& | HITeHT AHEHT FREeT Comparator €6 Hell SIRECCRIE]
%TQ'EFT EL@ Comparator o Eb%f ﬁ%ﬁ'ﬂ'l‘:{ Reference Voltage T IR (Compare)

X«



ATIE Y2 (Output) WIeesT oA (High) a1 FH (Low) TTISE | LM7809 * Voltage
Regulator &1 &FH Teg T I ¥R (Constant) 9 ¥Iee f&=g | Frs®1 IC 2/1 #T Non-
"Inverting Input AT R4 TR E%‘I {7 ST ZD1 AThA Reference Voltage oSl
(S = g5) a3 § T I ™ IC &I Inverting Input =9 fa¥TsTe (Potential
Divider) (R6, R7, R8) T SITTHI & | TH IC &I Output MOSFET M1 &I T2 (Gate)
AT ATSTH G | Ficba T =9 (AIThepl FA9T T TACH G 6 IH IC &M
Output High T+ &3 SToFT SATETH! STeds e 14.5 VAT T w1 &7 [T
oI STFT Battery High Voltage Disconnection (HVD) RISHT W& | T ATHT
MOSFET M1 ON WU® &g ¥ 9@R AIeddd Tdiars =Te T6g | T80 &
TS WTH SATHT MLy TR1 ON §8 T edl &l LD1 Fol g | 5o
STETH Hieds BT 14.5 V a1 G T=1 9¢l g5 IC 2/1 B Output Low &3 ¥
MOSFET M1 OFF gres | S<h AdHTHT 9 Hig4 T a’Trc.Fl' Gll‘ﬂﬂbl ‘ﬂll\ﬂ% Hlfbd
TITG T AT AR =MSTF (Over-charging) & T | Battery Voltage 14.5/14.8 V
Eﬁ f&=¥T Pulse Width Modulation (PWM) %efMechamsm AYATETH T |

IC2/3 I Inverting Input AT ¥R STAISHI eawiolg Reference Voltage TIHT
SfeTeH & T Non-Inverting Input HT Battery &1 Voltage Sense T Potential Divider -
A TIETH B | AE AR Output @T% R13 E% Non-Inverting Input ¥ hgeaTs®
(Feedback) f&gUeT & | TR IC 2/2 T Inverting Input AT F9R ST WHhq
Reference Voltage [agTa! G} W™ Non-Inverting Input HT IC 2/3 &I Output STSTH
| IC2/3 &I Output TIFFH High &5 SO Battery &I Hiedsl Hixd 11.4 V aT &
q=T el g7 | AY g IC2/3 1 Output High &8 MOSFET 2 ON [T
- g T e (Farawm: +L -L) et sy afeess | O SERam IC 272 1 Output
g High &8 ¥ TR2 ON & S9el W&l Dual Lead Green and Red (TS¢ LED HT
Hieds IR T [hIawe®! axil o) Aed el T@reUal &l &Nal LED-LD2
IRG | T Battery Pl Hicesl X 11.4V 9T 99 FH g5 ad IC2/3 F Output
Low §78 W& ®He&asd MOSFET 2 OFF €78 | a9 S[<4THT IC2/2 &I Output 9f7
Low &1 78 ST&« & gIwTe? TR3 OFF &8 ¥ Jal s|il LD3 de | ¥ 7o
TP Hledsl SR 12 V a7 W 9= 9¢ g5 IC 2/3 F Output High §8
MOSFET 2 99: ON & | 8l 11.4 V LVD (Low Voltage Disconnection) &1 H= 12 V
LVR (Low Voltage Reconnection) & | J9YHR LVD g7 fafae MOSFET OFF &5
7 LVR &Y fafae MOSFET ON &% |

+9V #nz
R1

[l] R9 R10

MOV
% PZ
"ﬂ .R64 A m 7m
s _ RR RI1
e A q.¥.R

9%




Components Details

Component Value Component ID Value Component ID Value
D

R1 10k R13 10k Cl 0.1 vF
R2 22k R14 10k TR1 BC 547
R3 22M R15 110k TR2 BC 547
R4 100 k R16 10k IC1 LM 78L09
RS 100k R17 100k IC2 LM 324
R6 220k ZD1 Zener diode 5.6 V| M1 IRF Z 44N/N70
R7 330k LD1 LED Yellow M2 IRF Z 44N/N70
R8 56k LD2 Dual LED: (Green) | MOV. 50 V/ 6 mm
R9 4.7 k LD3 Dual LED (Red) Pl 100 k (preset)
R10 39k D1 1N4007 P2 20 k (preset)
R11 39k D2 SR1060
R12 470k D3 SR1060

B. Shunt type PWM Controller
caR I (Working Principle):

7w wfee (ForT 7. 9.¥.3 )@ 9fT LM324 ¥ LM7809 A& 5aeT IC 8% aor
Switching ® @TNT ggael MOSFET &% WART TRUHT S | LM7809 & Voltage
Regulator?ﬁ FH TS T I9d &R (Constant) 9 ¥Ted T |

FemmT IC 21 Inverting Input HT RTAY STATE ZD1 "Thd Reference Voltage red sl
(S ¥R §75) fesua#l & T S IC #T Non-Inverting Input T fHTSI (Potential
Divider) (R7, P1, R9) ¥ SITSUHI & | & IC2/1 & Output IC2/4 F Non-Inverting
Input AT STSUH G T 7y Input T R6 T C2 %;%{ Potential Divder | STSTHT & |
IC 2/4 & Inverting Input ®T WX STAIE ZD1 HTHA Reference Voltage Wiedsl
fe=ws T | TGP Output MOSFET M1 &1 Gate AT STSUHT T |

IfeFadT Potential Divider ?ﬂ'ef < Tl @ fF o ATder diees Hik
145V a7 & 9T qE gIT AAq ST Battery High Voltage Disconnection
(HVD) HISHT Wed, I1C2/1 e Output Low &, el &M IC2/4 T Output I Low
g5 ¥ MOSFET M1 OFF & ¥ STél =iy (Charging) &5 | I IC2/1 ¥ Output
T qIIteH Input HT fresaT® (Feedback) fG3T®I & T WS Output TTGFH High
T AT AR Hiedw 145 V A1 AT T TET §ad | T AT Hied ™
FRT 145V a1 & w1 99 g o IC2/1 % Output High §=3 ST 1C2/4
Output @T% Ti¥ High SMTSs® T MOSFET M1 ON & ¥ J9 AGHI AR
Hrgge®! etiaaee € Wl (Short-circuit) ErE HAETT ATEN =Sy a< §7a
¥ High Voltage Disconnection (HVD) &8 ¥ ZTET (¥ ANSTS (Over-charging) &7
TIEE | LD1 o S WSt SER@H @ W 3@ | Battery Voltage 14.5/ 14.8 V
fSM=rH{r Pulse Width Modulation 3% Mechanism awgqa?r < |

qu
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Rl R1
Fert . ‘1 ¥.3
Components Details
Componet | ~Value | Componet | Value | Componet | Value Componet Value
ID ID ID
R1 10k R9 22k | R17 |1 10k LD3 Dual LED
' Red
R2 10k | RI10 4.7k R18 10k D1 .{ SR1060
R3 100k R11 22k Cl 220 uF D2 IN 4007
R4 10k R12 22k C2 0.22 uF D3 IN4148
R5 10k R13 220k | C3 0.22 uF TR1,TR2 | BC 547
R6 220k R14 10 ZD1 5.6V Zener | ICl LM 78L09
R7 22k R15 10k LD1 LED Yellow IC2 LM 324
R8 10k R16 22k LD2 Dual LED | M1, M2 IRF Z44N
Green

SEIE D1 o Ay STATE (Blocking Diode) I &HW &g | IC2/3 &
Inverting Input HT Y SIS & Hieasals Reference Voltage *qHT SITST!
@ T Non-Inverting Input ¥T Battery %! Voltage Sense T Potential Divider

TS STSTH! F | YT IC 2/2  HT Inverting Input ¥ RFR ST AR

Reference Voltage fasuat § W Non-Inverting Input AT IC 2/3 G2l Outuput
SIfEWs § | IC2/3 & Output TTTFH High G5 ST+ Battery &I Sled sl
FRE 11.4 V a1 G T7 F& 769 | T TI@E 1C2/3 BT Output High &5
MOSFET M2 ON 3adTHT &7 T @rg (F@An: +L -L) ON &8 a19ia il
aTRETs | T JFEATHAT IC2/2 H Output T High T §78 TS Hawawd
Dual Lead Green and Red (TSd LED #T §% feplawert =iy sre) We Aipawm

I@IEUH Tl AT LED- LD2 WTH eqs, | 9o Battery &l Wiee ol <

114V 9=T 9 %9 g 9 IC2/3 F Output Low & TR HA@Y
MOSFET M2 OFF &8 ¥ ®ISHT Wieas §37 | Y J9 AaeImar 1C2/2
Output I Low &7 W78 S9el W&l dliwiex TR2 OFF & ¥ &4l LED-

LD2 feg ¥ Tl )T LD3 9es® | O W ST sieew B 12V A

[T 9T FE g7 IC 2/3 I Output High § T MOSFET M2 T7: ON &4 |
T8l 11.4 V LVD (Low Voltage Disconnection) &1 W9 12 V LVR (Low Voltage

Reconnection) & | TJ9Y&HR LVD g4 fafd® MOSFET OFF && ¥ LVR &1
-fafae® MOSFET ON &% |

iz

M2



FT JOTTeAT (W orkmg Principle):

a9 @b FaT . LYYW LM324 T LM7809 ATHE TEAST IC % a4l
Switching @1 ST g54eT MOSFET 8% JANT TRTH S | LM324 ATH IC
HT =(¥Eel Comparator 8¢ g7 | Comparator & ﬁf ‘ﬂ@?l?l'l'% Reference
Voltage | W (Compare) Y #TSE Y€ (Output) HieesT I= (High) aT
FH (Low) TGS | LM7809 & Voltage Regulator & #H &g T I9qA
- ®fIT (Constant) 9 Wied f&=g | FTH@T IC 2/1 #1 Non-Inverting Input #T R7
ot g4 R STAIE (Zener Diode) ZD1 HIHA Reference Voltage STedst
(S '@ﬁ?ﬁ) feguerrg ¥ I IC # Inverting Input T fTST® (Potential -
Divider) (R9, P1, R10) ¥ Siifewel & | formr I@gere IC 2/1 # Output
&g IC 2/4 % Inverting Input AT STEUHT B | TihaHT Potential Divider ATE
79 fAATSUR G [ STaaw e Seds HE 14.5V a1 G A= el
EI7 FUM TEAHH Battery High Voltage Disconnection (HVD) HISHT T,
IC2/1 &1 Output High g9 | O¥ U9 AGEITHT IC2/4 T Output I Low g3
AP HAETY LY TR2 OFF g8 T grivare? TR1 99 ON g8 ¥ U9
STEITAT MOSFET 1 ON WUX Battery =TSt §r | SATEN =ATST HEabl & W
T LD1 & JWSTS | & T T SAES Heds 14.5 V a1 & SRT el
g8 a9 IC2/1 # Hiees Low g% W9l W&l IC2/4 &I Output High § |
I FGLITAT ivTeX TR2 ON §8 ¥ TR1 OFF &5 | Srer &l MOSFET 1
.OFFW?WWWWIWWWH&%EW
T AN AR =AY (Over-chargmg) g q9e |

TS D1 & sAfehy SMATE (Blocking Diode) aﬁ FH e | 1C2/3 By
Inverting Input HT ¥R STaE®! Hieaaarg Reference Voltage THHT Nl
@ ¥ Non- Inverting Input HT Battery ol Voltage Sense I Potential Divider
" (R12, P1,R13) AT STSTH § | T IC 2/2 &I Inverting Input AT R
RIS m Reference Voltage fSgUsl & w9 Non- Inverting Input |1 IC 2/3 '
"W Output STSTH & | THH! Output A EAE D3 ¥ R14 HIhHa Non-
Inverting Input W1 REGEATSH (Feedback) TS & | 1C2/3 # Output T
High &8 SE9+ Battery 1 HIedw BT 11.4 V a1 & 9=T IGT g7 | WY
TEEH IC2/3 B Output High § MOSFET 2 ON &Ml & I |8
(Ferem: +L -L) 919ie oxil afeles | a9 @y IC 2/2 & Output TiH
‘High €8 ¥ TR3 ON g 9 W&l Dual Lead Green and Red (Q'\B% LED #HT
WIS IER % PRfawer o aeY) mey affeAr Yaesr e st
 LED-LD2 &8 | S& Battery %l Wleesl WY 114V W= 4H &H g5 qo
IC2/3 & Output Low &8 SEHl Heeasd MOSFET 2 OFF g | 9
STAEATAT 1C2/2 & Output M Low &7 W7g TG &I gty TR3 OFF
W?Waﬁrwsmlmww@aﬁ%ﬂmwﬁauVﬂa‘rw:
&l g4 IC 2/3 I Output High <% ¥ MOSFET 2 Y7: ON &= | T8l 114V
LVD (Low Voltage Disconnection) g ‘34'% 12 V LVR (Low Voltage

9%



Reconnection) &1 | T9YFR LVD g4 fafq® MOSFET OFF & ¥ LVR g
fafe MOSFET ON £ |

[5 .

R13

MOSFET 2

R17

MOSFET 1
o . 9.¥.¥
Components Description
Componet | Value | Componet | Value | Componet Value Compon Value
ID v ID D etID
R1 47k |R9 330k | R17,R19, | 10k LD3 Dual LED
R20 Red
R2 100k | R10 56k R18 100 k 1 D1 SR1060
R3. 22k R11 22k Cl 100 nF TR3 BC 547
R4 22k R12 39k Pl 100k D2 IN4148
RS 22k R13 39k P2 20k TR1,TR2 | BC 547
‘| R6 22M | Rl4 100k | ZD1 5.6 V Zener IC1 LM 78109
R7 100k | R15 10 LD1 LED Yellow IC2 LM 324
R8 220k | R16 10k LD2 Dual LED M1,M2 | IRF Z44N
Green

D. Shunt type ON/OFF Controller

FTd T (W orkihg Principle):

9 Fiba(FarT 7. 9.¥. WA 9f7 LM324 T LM7809 ATH® gedal IC &% aar
Switching 1 ¥NT g5ael MOSFET &% YOI TRUSHT &1 | LM7809 o
Voltage Regulator % HTH &g, T I9] R (Constant) 9 HIee fe=s

ferwT IC 2/1 #1  Inverting Input AT RFR EMTE ZD1 ATha Reference

Voltage WIeesl (I R g fegual & T I IC &I 31 Iput F9iq

RO



Non-Inverting Input =TT farvTsTe (Potential Divider) (R7, P1, R9) I SITSTeRT
@ | 9 IC2/1 ® Output IC2/4 % Non-Inverting Input #T SFETH & T I
Input &% R6 E< Potential Divder T WIS & | IC 2/4 &I Inverting Input
A7 MY STATE ZD1 W Reference Voltage T€3UHN & | T Output
MOSFET M1 &1 Gate AT SITSUH! & |

feheHT Potential Divider @8 T4 fHesUH! § fF Taaww ATHN Hied
FNE 14.5V a7 "l A=l el E%T'T Wﬁd\ SI9HF  Battery High Voltage
Disconnection (HVD) WISHT WIeH, IC2/1 & Output Low &8 W&l W&l
IC2/4 %1 Output 9T Low & ¥ MOSFET M1 OFF &% T ST =fE T |
T IC2/1 W Output A& TRAT Input | RegeaTa, (Feedback) FEETHl & T
IGH Output TTAH High Ea THFH AT HIGS 14.5 V o7 @ awa
T EIT | WG TR Aeds BRT 14.5'V a1 T =T q@T 76 a9 IC2/1
@0 Output High &8 ST9< IC2/4 % Output @5 97 High ATSS I MOSFET
M1 ON &8 ¥ I9 aEHT UaR HIgddd! auqage e ke (Short-
circuit) B HODY SN AN a7 g { High Voltage Disconnection
(HVD) &8 ¥ TN AR AAG (Over-charging) &7 T9ST | LD1 & =TT
I TREH T I AR |

A D1 o =Afky SIS (Blocking Diode) ®T #¥ &g | IC2/3 &
Inverting Input FT R STATEH! WIedsTeTe Reference Voltage TIHT SITEUeH!
@ ¥ Non- Inverting Input HT Battery @l Voltage Sense T Potential Divider
(R11, P2, R12) T SfEUr B | AT IC 2/2 #T  Inverting Input AT [
»E-’,'I'éﬂg q'rqii Reference Voltage fa2Usl & 9= Non- Inverting Input HT IC 2/3
%I Outuput SITSTH G | IC2/3 F Output A5 IMATE D1 T R13 ATHA Non-
Inverting Input T MFEEATH (Feedback) fESUHN B | 1C2/3 FI Output TTTH
High §78 SI9¥H Battery # STcas Ha 11.4 V a1 A 9= 61 75 | a9
SSEH IC2/3 %1 Output High §& MOSFET M2 ON 3a&TH &g, ¥ ®is

(T +L L) ON &7 (i &l aferews | a9 A&t IC2/2 %1 Output |

gf9 High | s P! FAET]  Dual Lead Green and Red (Q'\B% LED HT
T3 Tl o<l o) Wed WieheHT T@ISUH F&T eRkdl LED- LD2 WA
 gE | 9 Battery B HIedS "X 114V WRT 9 FH §7a a9 1C2/3 H
" Output Low & STE® ®eeasd MOSFET M2 OFF &8 ¥ SI€HT Hledsl
89 | gI¥ IF FEITA IC2/2  F Output WH Low §F SI7g SI&el T&f
:;rﬁrrrsa TR2 OFF g ¥ &Rar LED- LD2 g AT S LD3 T |
TR T AT HledS HIXA 12 V AT G 9T TG g, IC 2/3 0 Output
High §® ¥ MOSFET M2 Y7: ON &8 | 8 11.4 V LVD (Low Voltage
* Disconnection) 81 ¥+ 12 V LVR (Low Voltage Reconnection) & | TAYH -
LVD & fafq®% MOSFET OFF 5 ¥ LVR g &% MOSFET ON &3 |

1



R1

R1 R1

+L ¢

="||§ ‘

Components Description
Componet | Value | Componet | Value | Componet Value Compon Value
| 1D) ID ID etID. :
R1 10k R9 22k R17,R18 | 10k LD3 Dual LED
Red .

R2 10 R10 4.7k MOV 50 V/ 6mm D1 SR1060

R3 100k | R1i 22k Cl1 220 uF TR3 BC 547

R4 10k R12 22k D3 1N4148 D2 IN4007

R5 10k -[RI3 220k TR1,TR2 | BC 547
| R6 220k | R14 100 ZD1 5.6 V Zener IC1 LM 78L09

R7 22k R15 10k - [LD1 LED Yellow IC2 LM 324
R16 22k | LD2 Dual LED M1,M2 | IRF Z44N

Green

R
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TESH qREg

qr afaees 3V fe 1 a1e ao @remht g | aY SSET 9TEA FL, TL &7
PL 2gdcsdes QERIAAT IR0V TH. 1€ AT o Grerehl grgr | a9y
A TgaEcEsars RV fedl e AT MY YERE! SHaTE Al
AEALTHAT IS | AT FA-AATE TaTeres ATHHT qreTe (Ballast) 971 T4+ |
FreTsed V- e dl @€ IR0V TH mWW|WmW
Blocleagramﬁ'T'ifﬂK‘l'qT?d?WEI '

4B Reverse Polarity ‘ o High Frequency [—%
Protection & Switching Transformer | _p '1_'ube
P RFI Filter —> Circuit —P (Step-up) ‘ 11_ght
~ —» pins
—

for . 949

Reverse Polarity Protection ¥ Radio Frequency Interference (RFI) Filter Block HT
Diode, RF Choke ¥ Capacitor TGUHT &7 | Diode & ATl Iedl SIEAT -
Ballast @l 3= WRTHT Supply WM A4 ¥ Ballast @18 I9TSS | RF

Choke ¥ Capacitor & Ballast T G?q:f Bﬁ' High Frequency Interference K1)
Al ARTEA Srate T |

Switching C1rcu1t ER VAT iﬁ A% R0 3fg 30 K110 Hertz (kHz) & THI. AT
RO TS | EIRUAT 41 F1F a1 (Transistor) & Tag | a1 TH. &I
e uf #Rg RV ST W gs | 7w oo IReer THE ?-lTéngh
Frequency Transformer @ 330V a7 €T W qf¢ THY. T Step-up Tl'ﬂ?‘-} I

9] ¥iee DC &€ T SRl Speclﬁcatlon et . ﬁK‘i 'F|T I
w&qwﬁwn

Electrical Specification Model ABC _
Nominal operating voltage o 12 Volts -
Input Voltage Range 10 to 15 Volts

| Frequency of Inverter - : | 20to 35 kHz
Wave shape of Inverter , ' Quasi Sine Wave
CFL 9 W lamp output 600 Lumen
Efficiency ‘ 5 More than 80%
Idle Current Consumption Neglisible

3



Physical Parameters

Length ‘ 200 mm
Width : 80 mm
Height. , 100 mm
Weight 500 gm~

Normal Oneratmg Voltage

&Eqa?rafﬁﬂwﬁwmwmﬁwmu

Input Voltage Range

ST SeepT AT =AMfe sfiedsl 90 X Y wHiee T¥ AU SRl sTed o
TATSSS | FFAT AdI¥ Input Voltage Range I ‘Fi' 94y | a7 Range
rrr?era%w-rri%ﬁw‘raﬁrwn

Wave Shape of Inverter / Ballast

9 ST WS ACH ATerest el Wave Shape S69S Sine Wave ST&d
B W JAIGSE | T IAUTEH ATAR Wave shape FRF T3 |

Lamp Output

T T e e Intensity STAIS%8 | W Lumen #1 Value aré‘r T
TRIA THTMRT Intensity TS &7 | '

SECINNITE T T 33 [fawe (with pre-heatlng and without pre-heatmg)

\J

WWWHWWWEI

A. Balast with pre-heating

a9 @afbe Fox 7w W Preheatmg Function % el (Relay) &
HIEAWATE FATAL TRUHN B | q9 Wbl qTeme (Ballast) Self-oscillating
Push Pull 9TdfgaTd SATEUHN & | Transitor -T3, Relay, (&%~ R2, R1
Capacitor C1 o 2-3 seconds SIKEY Preheatmg ?ﬁ Ty feg 1

Self-oscillating Push Pull Circuit #T R3, R4, RS, T1, T2, C2, HF Transformer
®[ Primary Winding ¥ Feed back Winding &1 J41T WUHI & | AW BRI 50
" kHz %1 ATGRA (Frequency) WU®H! Alternating Current IcdTa" TS |

¥



T4 : - HF

RFC TRANSFORME 1?131;
: R3 L , . |
—t— 1.5k : ] o |
R » R
— 7]
D2 ' T 0470u _ FL1
R4 B3
1.5k \ ®
T3 ] .
RS FL2
33 T2
& ¢
(RESC AR

Components Details

Component ID Part No/ Order code

D1, D2,D3 1N4001

T1, T2 D882

T3 BC547

Cl 470 mF

C2 0.047 mF

C3 1 nF

RLY 12V

RFC 5 mm ferrite core 25 mm long; 100 uH

HF Transformer* Core EE 25/13/7 (See details below)

Lamp ' Compact fluorescent lamp 4 pin, 7 W

R1,R2 150 Ohm, 1/4 W

R3 1.5k,12W

R4 1.5k 12 W

Fuse 1A
Transformer Details
Pin No. 'Pin No. Turns Wire
1 2 12T 25 SWG
2 3 12T 25 SWG
5 4 4T 33 SWG
6 7 250T 33 SWG-

W




B. Balast without pre-heating

a9ar 9geh (P #. 9.4.3) D1 ¥ Series Fuse ¥ 9o Reverse Polarity
Protection ® &4 I | A1 |fbe ufff afewal F&I Self-osscillating Push
Pull Circuit &l fgT=rHT ek & | T AR geaer di~retas qed Tl
& AC &I TSl Half Cycle #T (SFTCHE) ON &4 &Y Tag T T2 o AC &
3l Half Cycle (UTCH®) AT ON &4 &1d &S | IGAT C3 f Tube AT ST
AC T 90° Out of Phase TATSH H1Y L, |

4TF ——

Y ™ TRANSFORMER e
' | . RFC  pgs2 o
+ve ___I__/—'I . : rYyyy
| B | | R1 F ‘_7
. , D1 . |
E—
"~ .0470pF

E"

D882
fFerr 7. .43
Components Details
S.N. | Component ID Part No/ Order code
1 D1 1N4007
2 T1, T2 D882 TO-220 heat sink
3 Cl 47 uF
4 C2 0.047 uF
5 C3 : 1 nF
6 RFEC 100 uH .
7 HF Transformer* Core EE 25/13/7 (See details below)
8 Fuse : 1A v
9 Lamp Compact fluorescent lamp 4 pin, 7 W
10 R1,R2 15k 12W
Transformer

Primary turn T1 = 10+10 (24 SWG)
Secondary turn T2 = 260 (30 SWG)
Feedback turn Tf =4 (30 SWG)

Air gap at the central limb=1mm

&



White Light Emitting Diode (WLED) dfte® |
ferTaet #E1 avewetg AT TAf TERET qfdged! [FHg T TN g
Tk g | A7 afdeedrg earge Age gHice SEE A (BT |, 9.0.Y)

WLED WTaRYT ek afa LED W& &1 a% a9l fav obrer Il ©al 57 |
IR LED (rar, ghdr ar weer geerer fam) fafees erd qeimerehan
wifaaw (Gallium) a1 ®IERIE (Phosphorous) FHETR AU g7 WA
- WLED #T H1ieaH ATdrsd (GaN) ar s?mm mrf*aw qEdrEe (InGaN)

fHaETH &= |

(ER AR

T3eT WLED &TE aTedt 3.5V DC wfews ¥ a9 #ika W MHiaufaar (mA)
AT T UG e | a9 T3 WLED aTent ik o0 faferare (mW)
qifeh 9T e | BT SSRHT 9134 WLED & q0 Freee (Candela-Cd)
WW&TP@HW\ ‘

WLEDHWWW|W31¢WWLEDW
TR HUITEH o TR | JATT S 3 HUHTT aTed & o A7 fawge

TS Q0 ANYH Feard | MAEe arcaw AT gre, SEWEdl THeT AT
_WWWWI |

QGETFI%-WLEDT@TWWW&T@@'W% § %, R @ |
GIFRT el (A 3 o |HTo) e el ot smrges (et .4 |

e



(REEIARRT \

WLED Y4 ¢ 18 itig <! T W ST ae (o q RS W
feguet g |

e

| NS

I A AVAAVA

R ENAVAV/ VA7 AR
.gq::r.a.x.i_

ATt ﬁ:?@ﬁarqmw R %1 AT WLED ﬁwmr%m?w |
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fe. 4. /%.@r. FEX (DC/DC Converter) 1 =T

9.%
fe & /fe & Feaderr & RV fediams af w1 &7 " o= e dn
Aregar afeorq T & 1 @1 9 faRa Sew o T edr ®nde
AT ATIA AFTS €8, | ERTGA AT/ FTEAEE 3V, Y.LV, &V AT
v fefrae o e | a9 RV fe.diae SUgRh Wiedsge [Hepre
fe. @ /fedl. Fda smawgsar §s | d« fex .89 i fedr /fedn
FIaET Block Diagram TGS G |
12V Reverse Polarity Voltage Regulator Vout
—P Protection — | (Series or Switched) >
DC
Tnput 3,45,60r9V

1

Voltage Selector
Switch

P A, 9.5

Reverse Polarity Protection Block ®T |TERUTAAT TSl Diode AT Bridge Block
AT IGTHT grs 1 Voltage Regulator Block HT e a Output Selectable
(Adjustable) Series Regulator 4T IC based switched regulator Repeal g |
Series Regulator T input 1 43V DC @75 |I¥h ATG¥AF FH Hledsd DC AT
afkura TS | Hfq e Output HT ferew &1 4t Selector Switch %! Position
HT 9% 9SS | Switched Regulator T JANT AU AFTITHAT 4V DC M5 qfeer
qTEATIF AC HT IRUG TRg ¥ TEUE 9 AC @15 Rectify T4 DC HT
R TR |

fe. €. /fe & HTETHT Specification ATTAHT 7. 9.8.9 AT FTIATIAR gﬂm|

amfereRr 5. 9.8.9
TECHNICAL SPECIFICATION Converter Model 12 XYZ
Electrical Characteristics at 25° C B
Rated Input Voltage [V] ' | 12
Rated Load Current {mA] 2000
Rated Output Voltage (selectable) [V] 3,45,6and 9
Conversion Efficiency (@ 100 mA load) 71.5
Dimensions [mm)] 100x 77 x 38
Weight [gm] ' 260

R



Rated Load Current

feft /fefi +x ahg yae ™ Gfen afreaw e @
ATTHTH HUE 2A TEETH G |

Rated Oqtp‘ut Voltage (Selectable)

fe Y. /fs &1 o=l T iedw 7 €1 | o&: ¥@t 9 e Input AT
%wﬁrmﬁrq‘lﬁw?qwomputma ¥y, & a1  ¥ied e
i)

HF'I_UI?I WWETIT HTEIUT Series Regulator type DC/DC Converter H Alde
AU (ForT . 1.&.%) U1 FrfaaR KU § |

1/|Q1

2M3055
|rs 'Oufput
Voltage
Selector
';";" $1 Switch
82 /44 pq

B

I

[

forr 7. 9%
Components Details

S.N. | Name ID Description Order codes
1 IC1 Voltage Regulator IC LM 317 TO 220 Plastic Package
2 D1 Junction Diode -~ 1N 5408
3 ‘R1 Resistor 470 Q V4 Watt
4 R2 Resistor 680 Q Y4 Watt
5 R3 ' Resistor 1.2kQ V4 Watt
6 R4 Resistor ' 1.8 kQ ¥4 Watt
7 R5 Resistor 270 Q Y4 Watt
8 R6 Resistor : .| 4.7kQ V4 Watt
9 - 1Ql Transistor . 2N3055 in heat sink
10 LD1 Indicator LED (Red or Yellow)
11 SW1 Switch Push to On switch
12 SwW2 Selector switch Four pole selector switch
13 F1 ’ Fuse 2 A, Glass fuse

30



e e /CH. s aikEm
A fasgd qUITelioT 9T T Afebe #iaug IUeuee e 19 AT (AQ)
WIedS ATATF U4 | OX A (o2 IUeidr Ac Sedwiare. e T{uq
IJUEUHAT IR Ao 07 NG | T ITFEE FoTad TH DC/AC
TETH ATALTRAT T8 | To9exel ardibl fedfl iedsters S
AT T4 Aeeges . HieesT (FERUQEr X30v) /1 IR0 T8 |
TPIERH] TRITHETEEH Input DC Voltage, Output AC Voltage, Wave form of
the Voltage, Frequency $cdlis &4 | A1 IRITHEREE ITHET TG HFIAT
Tl &9 | TETH] Wave form — Sine wave, Modified sinewave T Square
wave EAUHRS | THEIH Aith Hiee-THTR (VA) AT f¥gUH & | Load #I
fth 9T SRR Oith ¢l UGS | ISl ATk J9el Efficiency I
Power factor HT ¥ T4 | ATEIRUQAT oIl ok (AT @R e
qfereg | ’ |
‘ P load
Pinverter= R:Er .9.9)
PF x Efficiency :
Tgl, _
Pinverter = W ft_’i-qﬁ QTR:H (VA Iﬂ)
Pioad = Fﬁ_gﬁ F@'ﬁf 'QTF‘(:H (Watt HT)
PF o= ATS Power factor
Efficiency = $™d<H! Efficiency
- fe & /T TERR Specification ATAHT 7. 9.9.9 AT RTATAR IR |
arteeer 7. 999
Supply input voltage o 12V /24V DC _
Output voltage =~ : 220V AC (Measured with True RMS meter) -
Output waveform : Square wave '
Control technique :  Pulse Width modulation (PWM)
Cooling ' : Natural convention
Capacity - D 500W
Free load current ‘ : 0.2t0 0.4A
Output voltage variation on full load : 5% max (to be measured with true RMS
. ' meter)
Max allowable surge 1 100% for 1 Sec

FEHT TANT TRTHT IC1 (LM 317) ST HIeds (Variable Voltage) [eleX
gl | THHT 12 Wi Input €378 T 9, 6, 4.5 T 3V Hied Output (eI
AT JART TRTHT R1 — R4 ITRIET Ao Bl T H1T ToST | I
TerEe WY FA TH WA I T GHGAT LM 317 H GAT Selector
Switch T HIETH SETH § |

B3



Protection provided : Over current
" 1) Electronic re-settable over current protection
2) DC fuse for excessive high current
o Battery deep discharge
Panel indication provided : Inverter working
' : Low battery
: Excess load
Audio indication . : Intermittent beep on LOW BATTERY
(Speeding Beep)
Intermittent beep on overload

qfeTeRT .99 W1 AT &I TRITHETETd! Sedd aR=d ae fEua B |

\ Output Waveform

Output Waveform H=Tel §*HEXH! Output AT IUAE g Hiedol dT HLrdehl
AFHRATE FAAGES | AERIAAr  faga qrf?ﬂar{vm?r YORIEE 9T gH
AleasTeh! ATHRATS Sinewave A3 | TATERA JUEA T led ol ATPR
9 Sirewave, Square wave AT Modified sinewave gl qa<e |

Free Load Current

A A€ TIAGRT TPHETHT R 9T TR @A T HUE STATSSS | THH!

A ST R AT fae T g |

Maximum Allowable Surge for 1 Second

FTIRUAT T @ G b TvaT el ¥ 9 Jebvg IHIHT (W ON
TR @ o AfIhad EaX &THAT &1 | A9d 39eah! &war Afusaw
400 FTE AU § FHUS T 4,000 FTEH Wg faquft gowex forga 1 4t
A1 T Sffrst, Hiex, WEsex e Forer Tal Hgca U gasires |

Protection

mwmmwwwmmm IR T T
resetable TETE TT: ON T Alehws3 |

Audio Indication

Ezﬂff?b:f qed normal Value W HH H{UTHT ?i'}\_cﬁ [EEICICIEE (Speeding
~ beep) ATSTS | w«'l SIS El'é?f HUHT Intermittent SATATST (beep) A3e |

R



0.

1.

R®

9.

(@) TR~ (@) Hiee (W) 9T (%) TRRR-3TaR
AT IR Peak sun ... e A &3 |

(%) 9000 (@) ¥.X I UL () 0 A=T TG - () THAT FH

q WS T TR 57 |
(&) a1 (@) o GEAEH (1) TR (er) Reremm

W ArEFet f Imp = 2.5A T Vi = 18V T 57 HISIFH &TAAT (W)

. g |

-1

(%) 18watt (@) 2.5watt () 36 watt (&) 45 watt

TR STHAT & | A, ?
F) aE (Watt) @) arg-ATaY (Watt-hr)
M) TR (Ampere) ) TRUR-TaR (Ampere-hr)

F) ¥ WIe< @) 99.0 We AR FH T & Heg 7= (¢

®) 91.940 g) 9.300 T q.R1O 3) 9.400 '

=TSN ATeR (Battery Water) & gTHT & UTHT TANT T4 % &7 ?

F) ORTHT AT @) RaTel g1 1) Granad!
¥) feies a1 fe-ardr Argse urHl

fearst AUH AT WiARRe LT FT &5 ?
%) .50  ®) 9.900  T) 9.¥00

TSt eIl BT ... TS TS &l |
(%) AIggd (@) s (M &P (9) "

N

PWM STl ...

(%) Power wave modulation (&) Pulse width modulation

(1) Power watt maximum (&) Phase width modulation:
HTET ATHARRT Ui ST =Ter 9T 99 ferdrept g aas |

@) g (@) HiIS (1) HiSgW a1 AN Feer  (9) 99

NN

T T fTE MOSFET TR 138 ST Sres 9§ |

(@) TS (@) & M) qaeT () e O

e



9¥.

.

9%

qe.

9.

Q®R.

0.

AR quITel T YT g TL a1 PL Formes . aTe arees |
(%) 12VDC (@) AC () DC/AC T (&) % A &2

TATSE R HTH
(%) AC @TE DC AT 9RO T (@) DC &% DC AT R T
() DC 9% AC W URWT T () AC ATE AC HT qRUT T

TSR T O TR B Gl

(%) DC @& AC AT IR 19

(@) | AC AT &@T AP AC AT IRO T
(1) |HET DC ATE A0 WIFH DC /T RO T
(%) A AR AC T8 WA AC HT GO T

ATATEHT FART TTHT TTTELRl BH ... &l
(%) DC ATE AC HT IR T

(@) WM AC Mg FET WIFH AC | RS T

(
() "I DC 9T AT WAH! DC AT IR0 T
(&) ZET ATAHT AC ©TE FHI AC AT RO T

TAATHT STHATATS ... qT JAT873 |
(%) Watt (") VA (1) Ah (*) Watt-peak

RV F AETE &V BT FHTEIR oS . B ATTTIFAT T |
(F) THE (@) FqETE (@) A Fger () AL/ wE

A Hiege 3G AT etk TEA AR . TIIEE |
() THGET ATHT (@) UV 9ra¢ Tk
(M) e AgAT (=) AT |

¥



fessA

ISR Je9d: Ul GISATIRl ATHT ANAHEEA TTEehebl AL Bl‘rl'm'{ﬁ
| R G e qumelt fewmd T gemE |
Fd faare: W I far@ ‘;rﬂn?vﬁ‘oﬁ ngn?rr T

TH I FrAEe

%) Wﬁﬁ?ﬂwwﬁaﬁmﬁmwawaﬁﬁﬁmmﬁﬁ@ﬁ
e A

) TS g SISHT ST A e |

™ |

qETF @R 9)

| ﬁmaﬁwé ¥y fAe
FagEATE ¥ SRS S e FeH

%) G IS, WS Frier, Sl ¥ AREEd fHal qar el Fae

qAYTH AHIEE §) TG '
qrS GreteT:
F. | s faarm Trequr Tater qﬁT&ras T qféTaaTeﬁ'ér ™| dETEE . | gugEyr
g, | qeiEs | .
9 | UEER AELAFAT | TET, wmwﬁ | FETEST | 3o e |
AR WA A SEE FITETET 3T, | &)
EEGRUIEIE JEEES T TGS,
festrem v e gitrendiee s aie
feame
VAR i yrendiess gt |, ¥ 3% frme
W TYEsd WaTE fatga . | ®eeel | (@)
ﬁﬁ. . .

ELS




Ry TMEHH ATANIHAT ATAR O WA fasr yorredent Rewrsa
| e fas(elt o, Yew ¥ afafrer wvater frega fraror fadasuty A
TR Y faea gomelter fewmgAtaa wxataa feare T 9w | SEE
T B AEHS e TSB! forawr Rt & (qiers 7. .9) |
(Watt) | GHT "CTHT (Hours)
fersTely =il q q0 3 JEF HISTHT
” q s 3 AT BISTHT
» 9 ¥ q ool BISHT
| e q 3 3 SIS HISTHT
| el (/) 9 3% R IS HISTHT
| ST X5

aiferaT &, .9 AT Rz frgfaa SuEuEeeTE Jetgd quaATE ThnT I
ATIYAE <FE FAT T ATARB] FRTAY ATATE (P 16 |

ﬁﬂm%ﬁa%ﬁzﬁrmﬁar%ﬁw'

maﬁﬁmﬁwmmwmﬁaﬁww“ﬁ

»avar@rfrwmrw

Er=PH, ... (T 7T R9)
EL - ' W @I T el (Watt-Hours)
Py - fegue! fasgell site! 91feh / 9Ta (Watts) -
H - fgus faeel o) 9= 3% T9F (hours)

ISR T aifereer F. .9 W IedtEd ufgel 90 Watt. BT i S 3
HUST YGNT &7 ST By = 10 x 3 = 30 Watt hour Soll @Id &7 |

mw@%ﬁaﬁmﬁmﬁm@fﬁmﬁmﬁaﬁ%ﬁmﬁ
wmﬁ |

Errow =Bt + B+ B +.. (@A ? R) | |
RTER A AGE | TF A2 TRl . ?ﬂmﬁwaﬁlﬁmﬁﬁw'
WWW&WﬁW

Er tors = (10W x 3 hours) + (7W x 3 hours) + (5W x 1 hour)
=30Wh+21 Wh+5Wh

=56Wh & A< |

ELY




FeqTRTeniT =Mied ol

O,

et a1 MR W) aaTed dNed e e 1Tisz G INEIERRC T
ST fE9Te Sed T I e 9ihes |

Er = PrHR (T 7. R3)
Er - AT SIS ATITF I i Sl (Watt-hour)
Pr . - Hedrer gua 7 afd (Watb
Hp - e someT 2% a9 (hours)

BT . AT Jeeifaay ASAT AT ATALAH Holl LA 5 %3 AER -

Eg =3 Watt x 3 hours = 9 Watt-hour BT ANE |

afs T afe YedT WHRTHT e 99 FA Sl (e g ATER FEr
T 95 |
ER Total = Er1 + Bra + oo (T 7. RY)

GT%TITUWZT et a1 W¥E WIS gud T e 9rn deAr EIT\
S WIRAT Ioi@ qUHT g | Il FAaarar SArel AqIEe,
TdreRT fEfaw (AT e @y a1 SEr deiese =) T STl
e B geq T aie 3 3@ Y watt FEE STAM TH Albem) AT
fedr/ FEE wEE afh I TRUE 9 | Wi aRe Iwie
TR FFACTHAT FATAT T EAITF Hied T GIA 1 g Ieol@
TReH g 1 g e W T afe T @ed afeeg |
'WWﬁW/WWWWDG 1A wfgqar
@ S I A T OV x 1A = 9 watt & |

\f o Y

e T =i Sl

TSI TS ATaeds  F (] %‘HTET g edrh S g9 T T
AT ST Al |

Er=PrxHp [CEIARR Y

By - ol @qd T $ell (Watt-hours)
Pr - ST AT T ATaeqH qMh (Wath)
He - s 89 S Sfi@d |ueT (hours)

3\9



arferr 2 A fEEwer faerw aerR Sfat e g=e T e el
A UYL ATER - |
"Er=15W x 2 hours = 30 Watt-hour 4l A, |

T ol [FbTell & Feerrs FST He Foll [Terre] 1< |

féﬁwﬁm'rr AT T ATaTF iR ATEROTAT  aArsTseTeh! m‘é’réﬁ‘m
FIHAT IoiE TRUHT §7 | AT ek TATToTTel fepfad (YATH-Ead a1
), ferael 9ee T Yy (@ oge a1 fawe e e
LCD) ®T WX Ude | U qras(al N faiieel samA-asl s
WIS IR W1 g Rk ST ML | gt fgE@ee LCD
et g e TSI seeT weue el 9T @ua TEE |

_ - )

I TR W AT e STl WO T JUERuEs A
ATIAF fAF Sl qF & TR T feama 1+ afeees | |

E = ErTotat + Er Totat T Er + ... GER S

IEATEXOIHT AT ATEET .9 AT Jeoiiad ITHUEE TN T ATAITE B
5 | | | |
E =56 Wh+9 Wh+ 30 Wh=95Wh g ARG |

I eI TAe T aike

o G HIIAH! ATewl [T oAt W WEge T g SISl [aaxo
o T AT AT B | T G WIS FE g SISHT auH 6
AFG, e, @NHT S Hfq OveT OTH ANE, BT HiEArHT qavwaT sel
ﬁWWWIWWﬁWWWWWW?
AT AT 2 AT R Uer ST e S e e
ff 998 | gfe JEha AT b faq oA o ARTHP Meterological
station W[ WFH @[ ATAAF a0 fo] T€g | AT U G THTAT
World Meterological Map &1 4w HIETA STEH TH SIS insolation FHebTe]
Ueg | TERIIAAT JUTeehl SN insolation 4.5 kWH/m?%/day (T97q fe o=
¥ % uuar) T &% §=8 | Appendix A HT AUTASH! [qiH=1 S insolation

- T s

WWWWW@HWWW () IF 7 R
Wl"lcblvriﬂl*"&l

E .
Iv = ——— (A9
Hpx By i
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Iy - 90 Higgee G e $¢C (Ampere)
E - AT qeF <ATgd ST Fl (Watt Hour)
He - 4% I (hours)

Bv - =TT Hed sl (Volt)

AR B A P GO 93 V@ S AN & g4 9 A R0
AT By =12V T&] U1 &3 | -

@rj:r RS ATER ATMAHT .9 B AT

I, = 95 Watt-hours _ 175 Ampere
"~ 45Hoursx 12V

TE Iy 1 A I A0S G WISIAEedl TR 84 WE BT
(Rated Current) T ®{ U< free wre” (Current at Peak Power) T 9 JTEAR
FerIferTe T #Yee aRTa] A df g7 WIggas! SAre T 68 |

=T AT T Al

wi‘cfra?r Bl TITel SATEIT &THaT (Ampere-hour), SATdTP! HIedsT (Volt) ¥
STETRT [BIFH (FTERT SATE a1 Deep cycle =TGN TATKE |

ATEET &HAT G . ?.amﬁﬁwﬁml |

E

= : xN (T 7. o)
Ny xDOD x B,

Cy - W’cﬁ"ﬁﬁ &THAT Ampere—hour 97 Ah)
E - 3% @99 g ST S (Wh)
- T e ERIRER (GTERYTETAT 0.5 %ﬁa

0.’ g+ fam) -

By - AT e (Volt)
Na - SRR BT Ao af G e qonely =rems e

. ' _ f&7 (I9TS Autonomy Days ﬁ&f@)
DOD - S A% fETATS (Depth of Discharge)

“ R



ﬁ?ﬁ'@ﬁ 39 _(Autonomy Days) - @1 f1 fefeeal wenm & m—a}
TR TH A TAWGH G e gumeiene Suses q=aed ™ |
qithra | QAR O G faea Jumeiiesr AT Ny 7 W19 R a7 3 faw
fomr afepr | U WX WY faR qomeliEr @i N, @7 A 3 fa
oy g | afs afae S STeRues, W SR R, ©
AR IUFIEE TANTHT ST T Ny &1 BT Y- faT o] 755 | Ny
H AT I¢ ATAR ATEALIF SATH &THAT I IS, |

3oy o fee=mst (Depth of Discharge — DOD) - a1 &A1 (FTERIIAT
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) Battery over-charge protection EEITHT Il

€c)

(\)  Fara¥al Load Connector T SIedoT AT
(%) aﬂ-é“r FH ATHT TAT I QI ST8s SeE |
(@) G ArggEeTe SAE = g

A FSTAHT voltage AT PaleT<eh] HeeTHT AT |

®
® T Voltage 3% &7 W7 connector AT loose connection TEHT AT &Y ﬁf@c\?ﬁﬁ
By-pass diode STI=l T |

RFC Choke ST T |
® Reverse protection diode Open WUH! & {eF = T |

e S Afhae! MOSFET & Source ¥ Drain ST W€ MOV short &
CASIERIGE

® Charging circuit W YA TRUH Frald Flhadl IAEHA Foold  ITH]
Voltage ST T ,

® PCB ¥ charging circuit %l track Open & fop =1 T |

® MOSFET (¥ T |

aig aﬁ Component @& HfewaT AT Wﬁ Component %= T Controller
R ESICIIE N
(@) STl Over-charge Protection State HT <

® Overcharge protection circuit | FINT Tﬁl{@?{ MOSFET @[ Drain, Source Gate
HT Circuit HT FG’Q AR Voltage AT | 97 A9MTHT MOSFET multimeter &1
EICRICEaCi eI i ol

e glgeHT %Q?Fﬂfﬂ? Over-charging Ebzf T AT Voltage check ucl

® TSl Over-discharge (TRTAT WUHT) TFAATAT A Solar ATE & ATl =TS ﬂ?{r
Over charge protection mode T TSI T |
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arferert 7. ¥.3.9

‘A. Series PWM Controller

THTEET

EREESEIG HRUES
. (Problems) (Causes) (Remedies)
9. MOSFET Q1 faiiepl gaaaa 4. MOSFET Q1 =% T«
3. MOV Short Circuit Wbl §THFE . MOV =% T
3. Track open ‘W@ [GREE] 3. Track open ﬂ@ T aﬁf EEd
¥, Hdex G (Loose)ﬂ'@l’?f [SRES] ™
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T T 9, ST 8T8 Th e (Hard %. sAlhy STATS (Blocking Diode)
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5. 9 digge ¥ e gae S, TSNP HiedsT T STTaehl
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eSS TATST iwﬁwnﬁa(&mmm TCH! B 6 ST = T
e B e e greag | L IC T T
o, S DB THIE IO | & =TS EERAT WA AT
; = (Switch) =P T
9. YIS DB =% T
Low Voltage 9. MOSFET Q2 f&iIshl g & . MOSFET Q2 =% T+
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:ﬁiﬁ T SRR T Ui 9T Charge Controller T
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¥ |q0x ez a1 3. SEE DB ol O o
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A &=
GISEER -
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Low Voltage w g a‘—{ ki Tl"?f
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¥ wuofy ey | 3 €S DB foiel e ™
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. JHHET HRUET BEIEIGES
g, (Problems) (Causes) (Remedies)
High Voltage 9. MOSFET Q1 {&ilel g9 9. MOSFET Q1 =% T+
Dlsconneguon R. Potentiometer BT Set Point FTHHT R, Potentiometer g ATeTeh(cT ‘EEiTEﬁ
Fi%ﬁ' 4T ) FEEES) X GEIG «¥HU Charge Controller %
; ;“gﬁg' H ;ﬂ;? 3. High Voltage Disconnection (HVD) o
’ GUgH E{f"f component open ‘ﬂ"l’fﬁl’ 3. High Voltage Disconnection (HVD)
ES |Tee 1 | A= [(RREE) GUEH( components open ‘ﬂ@ £
qﬁtw ST . Track open TTH - [AREE) fop o 9% T
*ﬁim ¥, 1C Torirer / et e, ¥ Track open ST T [ T =
< :E”GT . = . Tr# l .
et Y. IC =% T
9. LED ¥ wifeuer e i q. IR TR AT AR G
Battery Charging | . 07 S8 B =%
wé—{%ryqﬁ qg%é | R Track open WU . AT R. Track open ¥TH B {6 A F
¢ | ar et TR 3. Transistor Q3 &Rl / Sieiept
FREES T 3. Transistor Q3 W / GI'FF\T El

o

¥. LED 7 forirpt g,

5 &7 =% T
'R LED%Tﬁ?HﬁH%aTW
VT ey

B. Shunt PWM Controller

PRUGT

¥. | GUSTES (Problems) SALEINEN
g (Causes) (Remedies)
19, MOSFET T1 fa¥epl  g9#3 9. MOSFET T1 =% T+
. MOV Short Circuit 5Teh! . MOV =& T
MG EE ES Trackopenﬂ@’&ﬁ?ia?%?ﬁ
3. Track open HUHI  EIUFS UE] .
¥. a:ﬁ'ora‘{ agr (Loose) T ¥. FAdE IS (Loose) WUH G [
b T : :
e Aeged | ® %ﬁu‘ AR A S | 4. W AR AL ST
9q aI'IT-?!FIT?:}' EiE] TF? - (Bypass Dlode) fairer graddg - (Bypass Diode) IF T
T A3 &;lﬁb_ﬁ SMATE (Blocking Diode) | &. 1%y STATE (Blocking Diode)
e, aEl'l’c“l'qT T ORI (Hard ©, TN SR T ATl -
’ Sulphation) WTaT [EEECE WiitRes WivTdT (Specifc Gravity)
| & A drgge | e ey | AT | g
Q. TS A gAIES Q. BIS Ab T
|} MOSFET Q2 f&ilehl g@#g | X MOSFET Q2 W% T
ﬁ ? T 3{ ’I;%u-:kopen ‘ﬂ'@ef ANER) £} :lglckopen WU g 6 Ex %{'OF
3 Eﬁiﬂm ‘*ﬁ'@?{’ Component Open Circuit X .
oY ST [KES ¥, TS Fraleiiehl AlehaHl MOSFET

Y. IC Teiiept / SRt g

i R B S

| & SIS HTERAT F (Switch)

Q2 T HEAIT  (LVD section

o circuit) Components Open

Circuitﬂﬂfﬂ’ﬁ' 3 fF %T"f eI

&%




. JHATES (Problems) DRUGI HHE"ET
. (Causes) gRemedies)
T g Y. IC ¥ T
o, T DB fordrept g % TSl Hre[eaCHT JAMT TRTBT
"= (Switch) T T
o, EMATE DB F TH
Low Voltage 9. MOSFET Q2 feiiepl  gaaa; 9. MOSFET Q2 =& T+
Disconnection g 3. Potentiometer &1 Set Point R. Potentiometer AT #ATeaed
: AT AR AT | e grEdw TS T AURT AWC Charge
Y |tos s AT 3 SUIE DB o g9 Controller ¥ &+ :
WeT 9 T | 3. TE1E DB 3% T
srr afeE -
9. LED3 &7 WISUa! WA= -~ |, ITh A9 A9F UH G (%
AT ATHT g, 7 TF T
Low Voltage R. Track open STaH! @W 'R. Track open WU § [ Exl Q_OF
¥ | Disconnection WU |3 LED3 « ferdie griary T
NEINCRIEEE ] 3.LED3%‘¢5ﬁ?aaa?rarﬁqﬁa$r
qT G
High Voltage 9. MOSFET Q1 ol gE#g 9. MOSFET Q1 3% TH
Disconnection ;'?ﬁ 3. Potentiometer &7 Set Pomt 3. Potentiometer &g TfeTa(q
e A eI | A EURES) FATST ¥ JUTT AT Charge
¥ 3@ 9¥.5 see a7 | 3 High Voltage Disconnection Controller ¥ &+
qr =T q'ij'h{ Rl (HVD) @T’E—c}ﬁ Ebs"f component 3. High Voltage Disconnection (HVD)
v WQ"T&-[ ?:ﬁ—q W open ‘ﬂ'@b;f [(GEEE) ‘ GUgHT components open wza?r £}
m EIERIC ¥ Track open WU [ARES] o &7 = T
Y. 1C Terirept/ Sietepr [GREE! ¥ Track open HUH TG fF &7 3%
Y. IC 3% T
q. LED &7 SITSUHl IR e | 4. ITh (TeeX 399 HUH G (%
AP EAEH - eI
Battery Charging R. Track open TTehT [EREE) | R, Track open YT G T Enfers
¢ WETe T 9Bl AT | 3 Transistor Q3 fairepr / srerer T
T == Aee FREE] o 3. Transistor Q3 ferireey / W o,
¥. LED ¥ faiier | g fp &7 = T
¥. LED e I T Seehl aT el
Qs
C. Series ON/OFF Controller
. THETET (Problems) PRUGS REIPIGERD
g, (Causes) (Remedies)
, 1. IS ARl FAAFS, Q. HIS AF TH
. Srearer Aﬁ : | 3 MOSFETTI EUCIE G EE . MOSFET T1 3% T+
1 @mw% T 3. MOV Short Circuit HUH §AHFS | 3. MOV = TH
¥. Track open TTRT EEEC ¥." Track open TTH & f® a‘—'f
Y. HAFT A (Loose) T IF T :

R0




. JEHET (Problems) CIRRUREYD HHETET
g, (Causes) (Remedies) ‘
[REEE Y. HAFRT TS (Loose) HIH G
& O HIEIAH aEIE A e i)
 (Bypass Diode) il gA93 & 9 HIEIAR! ALAE ST
9, (kT STATE (Blocking Diode) " (Bypass Diode) IE T
[EPEIRGLER O, SThF SIS (Blocking Diode)
5. SATEAT B8 qeheTd (Hard =F T
Sulphation) WUl EAHE . STl Hieds T olTaehl
2. W wrege 7 ol g WRTRA® MHET (Specifc
Gravity) Gl
o, T HIGIA FF T
TS Fra [ bl A . FIS SAelehl FAAES Q. BIHA IF TH
oA edeT . MOSFET T2 i g . MOSFET T2 =& T+
qTATSA 3. Track open U URES] 3. Track oi)en ﬂ'Q'ab:f CREACS
¥. & Component Open Circuit <k T
Ul FAAE, ¥, ATS Fralaepl FlepeHT
2 ¥, 1C forreT / S e MOSFET T2 ¥ FwafRa (
| & =TS BT T (Switch) LVD section % circuit)
Components Open Circuit
T T S AT o 3 o
N : Y. IC I% T
& TSl e oAl GART ﬂﬁ@‘»‘r
: T (Switch) F T ‘
Low Voltage 9. MOSFET T2 foiel g9 9. MOSFET T2 ¥® T
Disgonnection ;@% 3. Potentiometer @1 Set Point AIHE! | X. Potentiometer ATg ST
N R SR TS CFHSY 7 q9PT AT Charge
0.5 Hed a1 |l ST Controller El-r
af | qUU ST
Low Voltage q. LED2 ¥ STSUH ML 9 | 9. I<h e 9w TUH G
Disconnection Wqﬁ'f ‘WQ?ﬁf FRREE , F %Ff AF T
¥ A A A . Track open W &3 R. Track open HTH! & feh aﬂ'
3 LED2 ¥ fqie gaass 2 T
3. LED2 =% T+ T STelel T
B ferirepr 9T e
High Voltage 9. MOSFET T1 fairer  gaaas 9. MOSFET T1 3% I+
Disgonnection ’i?ﬁ R. Potentiometer T Set Point IS | . Potentiometer TS TSI
FAT TP Hedst TS T qU 79T Charge
4 9% 3 9¥.5 e a Controller q E
47 == af Ser
qUIR TS =Tt
Battery Charging W<8 | 9. LED1 ¥ a‘r?g@?r YeTSER AT | 9. 9 SR U ST
T Rl AT BRAT SRT | R g fF 87 I T
% eS| ' R. Track open STeh! RRRES! 3. Track open HUHI G fF &

3. LEDI ¥ faiiehr g

=6 T
3. LED1 =& T T ol &
ferIepl 9T

%G




D. Shunt ON/OFF Controller

JHETES (Problems)

. o~ HRUES BRIPIEEED
g, . (Causes) . (Remedies)
. RIS TAH gAFS q. wIS AF T
. MOSFET T fai/l gT@# | R MOSFET T1 ¥ T+
{ 3. MOV Short Circuit T FAEFE | 3. MOV = T+ ‘
¥ Track open WU m . ¥. Track open quet g % Ex
Y. FEER T (Loose) WQ%;[ TE T .
z;llz?@ RS ﬁiﬁw qT (Loose) AR B
ﬁ  AFIRIE % HAISIAH! STEAH greﬂg % T
q ?ﬁ-q ot T - (Bypass Diode) falrent graas % G WIEIAH LU A
9, sAThy STATS (Blocking Diode) " (Bypass Diode) b T
J o s 9. =AThy STATE (Blocking Diode)
K c. w@mmaﬁm (Hard Ak T '
Sulphation) ‘ﬂ'@ [ARECE = aTFaEb:l' ees T qSTah!
R. WY Wege J faiw s Afhitees WAL (Specifc
Gravity) T
] <. | WETH FF T
. TS STolel A, . Q. TIS =F TH
3. MOSFET T3 foriiesy RYKES | . MOSFET T3 =% I+
. Track open WU SRRET . Track open HUH ﬁF o
¥, & Component Open Circuit 5T 4'; EERIC]
;— S FYREE) , : ¥ TS T e
. Wﬁ mgj Y. 1C forirepr / STt g MOSFET T3 |7 THIfrgd
N ?fan‘eﬁr . TS B2 E@HT I (Switch) © (LVD section &I circuit)
: , TART TIRTH § I @I (30T Components Open Circuit “:I"I?ﬁ'
EREES) | afe e A T
- : % 1c F% =
& TATST Hra[CHT FART TRTHT
, o e (Switch) =6 TH '
Low Voltage 9. MOSFET T3 f&ii#t §79@& = | 9. MOSFET T3 Wi T4
Disconnection TET | 3. Potentiometer 3T Set Point 3. Potentiometer ®TE eI
| i AR AR AR TS | wTSW TS9Pt AT Charge
¥ |05 sieE A AT | g, TSR (Transistor) T2 Fﬂa‘aﬁ " Controller ¥ &=
i W Er‘ﬂ [RNEE) _3. TTSX (Transistor) T2 <&
9. stzwsh?g@ﬁ?%rwaﬁw q. ST (LT AT STTH G
Low Voltage - SOF G e &7 srop T
7 . g R. Track open ST m‘@ 3. Track open TUH T CA=T)
k's Disconnection TAT .
| e s qaey | % LED2F B g ¥F T
. o : 3. LED2 & 9 T STl AT
: S TSI T e
High Voltage 9. MOSFET T1 ol g7qes 4. MOSFET T1 =% T+
Disconnection & 3. Potentiomater #T Set Point R. Potentiometer &g aIfeala
o | et s sedw e TS T A9PT AT Charge
‘ ¥ g 9¥.5 e @ 2. High Voltage Disconnection (HVD) Controller ¥
kil W f‘TﬁT EI@I‘ GUSH ?}f“f component open HUEHT | 3. High Voltage Disconnection

&2



PRUET

. - qHHTET (Problems) BELCIBIEY
q. (Causes) » (Remedies)
‘ﬁ"'{qﬁf qr u‘reglﬂ—@r ' [SREE) : (HVD) mﬁ'components
TS AT TR | ¥ Track open ST FERES) open STH G [ T AP T
Y. 1C fairer / s REER! ¥ Track open U B for 87
C™AF A
Y. IC =% TH
1. LED1 | STSUH T2 AqF | §. Ieh (902 A0 qTH g
Battery Charging "&<g AUH AaHS . 5 &7 3% T (
- qﬁrn%?-ﬁmgﬁu‘ra?’l’r R. Trackopenﬂ'@ﬁ RRUEEE] R. ;‘;cl;l%pen W@E@ﬁF%ﬁ

e

3. LED1 ¥ foire gas

3. LEDI =% T« ¥ Seleht af
ferirepr W@ B

o)




¥Y¥ g

Fq8e (pL, TL a7 FL) [o0HT FH $RUES gTaaa

(® @

(@) ST qHRETE AOaEH DC Hiee AT
M YT A

I STe

(¥) arared faur

wuwa‘maﬁ Wa)wmﬂﬁﬁﬁ%aﬂﬁmw
hﬁqﬁﬁﬁﬁﬂﬁml

AT b ﬁ[ afq Components & qfed 41 Components T PCB di¢ ﬁl‘cFi’v_v-T

758 | AHYG Multimeter AN I Sie] 958 T {0 qrswar qrer err!m?a?r
Component Tl Wé’@ |

(%B) Choke 9T Fuse STi=d_ el
Multimeter ?'Wé Ohm-meter T range THATUR: T | Multimeter T probes, choke

aT fuse) ®l T3 AREEAT connection &l continuity IWIST a8 ( arm%r ftm‘&f o
IEH TS T8 AT buzzer I I ]

(@) Diode STT=1 Tl :
Ohm-meter STE diode %I resistance T wri%mﬂz 500 Ohm %’ﬁa 600 Ohm ¥
' Ef[q'?"ﬁ ¥ Connection Ivel &l diode FI resistance e high 3TH IE@TST T |

() Resistor AT AT

- Ohm-meter §T¢ Resistor TSl colour coding: ATIAN qEII] ‘N*‘cﬂ |

(4)  Transformer STied Rl
Transformer I coils Gal re51stance A@T W ocoil @ windings A Ohms
ECIER| W |

, () Transistor STie Al

Transistor AIT@I base-collector, base-emitter TUT Collector-emitter @ Forward I
Reverse resistance %] U | Multimeter 9T tran51stor check Tﬁf dqel ﬁi_{'l WR’

RS |

JaTETIT. NPN Transistor &1 AINT _
Forward resistance (base-collector) - low Ohm 938,
Forward resistance (base-emitter) - low Ohm §IU<S,
Collector — emitter resistance - high Ohm §IISS;
Reverse resistance (base — collector)-high Ohm ﬁq‘é&
Reverse resistance (base — emitter)- high Ohm Eﬁf‘ﬁr@}
Reverse collector — emitter resistance- high Ohm




s 4 (FEEET 4.4 3 ) AT Jeitdd s -Ballast with prei -heating , Ballast

without pre-heating) FHT FULER v:q?ra?r T G wf‘?a?r mrﬁﬁ?%m?r [CER]
l'“H-"i ATTTehTHT [CgWERT 3 | »

A. Ballast with pre-heating

BRUEE (Causes)

FH | GAES QUHTTEE (Remedies)
&7 | (Faults)
1Al Deep Discharge HUH! g19dS | SATENhl Hicvd sl ATHEE
AT Input Voltage TTHUTT [RRES) Input Voltage EE3 Tl_‘im |
Input Voltage FXdl 90.5 37
R V T gIIES |
ATl YT8% (Pins) o Bleg<HT g (SAT) T SIS
q THET THITH GTAFS RRICEGES
' Il e | AT (Ballast) &I m ?."l'ﬁﬁ"%'(’ (Transitors) ¢ .
(Transitors) STl gATdS] A TR T SR T BAEE
WS (Fuse) TUH / STeiebl grade, ‘Hf!f\"f\(Fuse)\ %‘?F T T
STefebl AT BB
EININE ;I"&I‘h*-i { (Transformer) m (Transformer) =ik
ferireT gaaaa TR | SFAHRHT =k &l
Continuity = Tare , STAH|
A AR
ST (Diode) D1 9T (Short) NUHI | TS (Diode) D1 = THaIE T
[RKER) ~ | 91¢ (Short) FTHl 9T T
m (Transitors) 8% ) (Short) g‘fﬁ*rl"?.? (Transitors) 8% b
R | IS TETEA | WUH A, TR T '21?5 (Short) WTHT AT
“ﬁ‘fa"l'ﬂ
| E.fFi‘fCh_Flr'{ (Transformer) Cal Primary -EFHTFTH'{ (Transformer) G|
| Winding STe{ebl ¥ ERED [RRES) Primary Winding EED Tl';l'éﬁ'\“l;
Pre-heat R (Relay) feirent g R (Relay) 9 e | et
e (Relay) &1 Siffes ferem -
o Al ST ATHBIY | IThH Hleed
3 F 93 Wee AT gAIE |
i ATedsT & § W T
R5 T C4 I THeIg | STelel /
Ferreht 17 HHET

R




B. Ballast without pre-heating

| GHHTES FIRUEE (Causes) ' A% (Remedies)

(Faults) -
: =TET Deep Discharge WTeH! 1Tl Hled S AT
RERER) |
FATHT Input Voltage THTH Input Voltage Ak ﬂ'i%ﬁ{ | Input
[ANEES | Voltage FXa 90.5 3@ R V «id .
gIIEs |
o AT GIe% (Pins) of BeSTHAT - | &g (IT) Bl GIALTAETS
o T THET TR FTEFSA TATS B
| (AT (Ballast) FI I~TEIEE I~ (Transitors) &%
(Transitors) SIe{ehl gdST ?Tr}? Tl_rrtﬁ?T T Selehl 9T m
HIS (Fuse) TUHT / ST W(Fuse)aa:mmwaaﬁ
RS | TR
W‘SEEF?[ Efl'f_\‘l'qv_ﬁ'{ (Transformer) m (Transformer) aF
ENEIRGRET AR | P HT e &
| Continuity EC3 Tl_ri‘ﬁﬂ , EREIRIY
SIS (Diode) D1 9T¢ (Short) SIS (Diode) D1 =& a4 T
VU g 9TE (Short) STHT T TR
foﬁ«—rl"%'{ (Transitors) &% LS ?.fl'ﬁ'TﬂW (Transitors) &° S C I
TIS | (Short) TR TR, THETRL T A1 (Short) WTH Y
Tee _ ;lrﬂ%*-i( (Transformer) &I LG -
Primary Winding Ser&! / fwrer | S®HR (Transformer) %I
| T Primary Winding %I?F TFH%PR“T

¥y fed/ fed TR

DC/DC HTETHT AU IRATIaT GRTE8T (METbRebl S
(®)  Converter ST DC output T3
(@)  Converter ST selector switch FTHR ATITYE Hicds TATI

&) @l AT ON/OFF switch, Fuse @& 4 | 4fg 316 & 97 Ioqgshel (TR
Circuit diagram IR {ai=T Point AT Sleds AT T Measurements 912 AT
SRITHT G TR Components el THeIR/ Rating G2 Component TANT TR W |
{27 (@) % AT Multimeter & switch =& T ¥ @& T Hl

q5 9.5 (T 9.5.3-9) W IeRET DC/DC HTERHAT g G T A
WW@WWWWWW

93




EL
q Il @ (Selector Swtich) Input voltage < T KGl FRT 12V
H FY G GIFEET Output | §9SE | AfE Input voltage 3 & 97 1C
- | voltage TATITq LM317 %I =% T4
R JelddX W@l (Selector Swtich) 0 | afs g Qi output voltge Zero

T AT voltage (Wees) | FEE T Selector Swiich F1 FAFI 31k
AT | | & 99 IC ¥ 98w EE | | .

YeldT @I (Selector Swtich) &l TR @ (Selector Swtich) T A
F AT voltage TS ¥ | TIRTIAAT el TS Ih GITSTLTAR
F ITITAT REIER AT (Resitance) ¥k THEY T I

-k el Ite AT Gl (Open) &

| I TR BEEN | Afg e
Ui 1 B 9 JolFeY @A (Selector
Swtich) = THEE

xg e/ q%ﬁ ﬂé‘{

Fgaﬁ/q%ﬁ WWWWWWHWWW
ﬁtrqiﬂ‘wﬁl

ATICYEHT IR0 HIed THL 1A

TAYEHT fE 8. 9 Hied AT

Fuse check ¥ |. » .

IiE YA IR Wiee e dr J WWW&WW?QOW

) EN-N

TE BT W g faRTTE £l T FHAH AT Company 1 Dealer T
fadr Company HT F8T9 TEFeTs Tedle & | \ |

2 4




¥.©  FHAT YAES (HGIIeh)

1.

q0.

v Argges foy sia Wb RSt SR T |

@) 12V (@ 1821V (M 50V (&) 15V

TSl G AISYEHT ARG ... CC by-pass diode & |
(%) 9 @ 3 M R () %

feearst W al'l'cfﬁﬁl’ Voltage FT [N
®) 9¥ Wied (@) 99 AecH=T HH (1) IR.& T el

fag ufae =ndmT e wrRoe Eﬁrﬁc&wﬂ T |
(@) I AT A A (@) Py =S T

() W =TS HYPT AT %ﬁn'sr WU AT TS S THTTE
EIIRGIE]

- af afaes FEAHr L Eﬂﬁrqa?f‘s;aml
(@) afaee (@) I Agger (1) =1t e (°0) fe . /fe 9 &y

T Frara? e IC fafaar v
(@) TAgH IC HEAH T (@) IC #T SISAT FIwTeR Pl g7
() IC &% HHd T &7 (5) WEY FHREN AT IC F T

AT hralalR (HT T&ehl blocking diode AT Gicbe TTHT
) EY 9T AR AT (@) = e g
)a—cﬁmﬁwﬁ? (%) AT AR = &5

(@) faw T (@) AT FrareR HH THIe

() AT FHT T (F) SATEHAT 9l 9o 98

fafirgesr gifrreetet
(%) base-collector AT ITLT high &,

~>

(@) emitter-collector ISTReT YT high &5

RSTR ATLE o, AET TN
F) RO (@ YO (Mo (1) 1000

oy



i qfraam ?ITW o G faee WTE?I’HT TART g STUBRIETH TH
T 998 | TR AT GRTeTerer ﬁe‘rﬂm‘ch‘r SYFIUEE HUAH! ST IJTA RIS
T | ‘Tﬁ&ﬂ Hﬁo‘@ﬁ} srfémarc% feret SRR %?P:r AT IS | |

o I tﬁw‘a—oﬁr wﬁmgz Eickic N
e I Iﬁ@ﬂ'&ﬁﬁr e wae fse ‘W@T q HiggeEte Jataa seest {5

W/HWWW?

By- Pasleode%‘asw/wnraﬁrW?

WWW? o
wwwmwmmmwﬁw?
TS g ol [SHET HIH AIEHT A(eh TAT ? |

TS FEIARATE G TRETATS (SHET NHFT T =TSl Bealeieells Hebredl?
Faforept =Tt rareens water w7
Wﬁmmwsﬁvﬁ«rmmmﬂmwm?
JUITEATe! TR T8 TRepT W= 7
WW@WWWWW?
Fﬂﬁ]@ﬂrﬁmw@mw HEArEATS AT BFAES TTT ?
HHA TRTST AT FraleiRel (SHGIT B Tb] AT ?

SAEee T5HaT B TRET HA FaHd O T

SIRITeRT T, ElesH, W?WWW&%W?
%ﬂﬁ?ﬂ?ﬁﬁmmﬁ/ﬂﬁﬁﬁm‘r?
aﬁmmﬁﬁﬁwwﬁﬁﬁ? |

STATSE TRy SRirel BIH T AILBT AT ?

fafiraeet areTse Rrae! wedl swdiee ol I 7

Fedl HFIAE X FTATSEATs HHG =T ?

HHG TR AT AQR AT A AT Sl T 7 |
STEIHT HITad FGTIT ¥ AT SHATER Hag-es TqL =
TEMT FHaTe FETad a1 hep a7 AT @ % W AR Sty ?

ATETP! TR IATETH] AT SThGIT W=l ?Wmmww@rw\
ﬂﬁmﬁ’lﬁﬁ‘fﬁ (Upper Level) wmwﬂ?

TdTe Wit AEl BTSQIAeRERT SHaT =l 7 avasal A Er
ATTHH FATHT (Temperature Coprrection) TH 4T ?
WWWWWW(OCV)?WWW
G I

SEH (0.C.V) 9.4 Wwwwwmﬁww
HTHHAT AT 7 :




=TS PHETe 3 SATET ey FoaT S G =Y 7

WWWWWWWW? |

FAYE T ATICYE Hiedsl AT 7 |
Wmﬁ?mawmwmm?
T FHEX T T 7

wwﬁmﬂwmﬂmﬁmﬁaﬁm?"
Fafraet edtrve T ot /R =T 7 ,

TER SRR W FIReT = e oTeT T 7
e fe . T srgeqe wHn %ﬁ‘o%vren%rmﬁ?
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B Wn—q-esasw- - |
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qrS GISTAT:

2 A

T3 e Rareror fafer | ifbreres < [ i EEEICE
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RS

€3

Y faferrurame aResRr TEEE

4 HreEEETE AU ARES HT T auteR e g | A e A
ARETH TR ITHT AU 99 el 99 M faum 18 sk 9 ferer

‘WWWIWWW%HWWW
~ (Ultra Violet Rays) T SIRUTel TR AR rAILTeTs FET o Ry il

TR [RaHe {79 998 | Ultra Violet Rays (UVR) & WIMOeed Sremdls
aﬁwmﬁwﬁwmlmaﬁmwcwﬁ-

: wﬁaa»-% IRERAT 988 | UVR & WMEH®! A9 FATEE (molecular structure)

s foaes wed Wiited gol g AR W g | FEYPR Srgees -
WW@WW%&@?Wwaﬁrmmmetamcobjecti‘aﬁvﬁ%?ﬂ?
FYOE ST A el AT b WAETg, | JaT A 9 G qoreiran
e U drags dc{v?fﬂdalUVR?fWF?le?ﬁ q%?ﬁ fretr TRy
mﬁwéﬁmﬁqm‘éal | -

. S9I*h chl(“lt'l Tat drRee @<l UVR EITE qAX AT (UVR protected)

Wmmaﬁrmay |
ﬁﬂ?l?'?r TFFTE T YT qETE OXe 9t yeeel S=ree (Protectlon

from Lightening and Power Surges)

we A e guetar fad el s (eTTE) T ‘ﬂﬁ EEEIH
TS W AR SAT G | G F ATHE SIGAT FATS w6 @
WW(SM@)WWW@HMWWWIH&

\J

} Vu’ﬂ‘r T o T 4 e ‘Erffn‘v?r AT foOe T

Wﬁ%wﬁﬁww@wmmﬁm@d-
WWMW(gwndmg)WWlWWW
(goundlng)mqmlﬁmmmmmﬁﬁﬁ%
W@gmundmgﬁwﬁaﬁmwwnuwhﬁqﬁﬁqw
qiuieed o 1

o SHEPN faral@T Fraunhofer Institute for Solar Energy G %TFﬂ‘s‘ AR
EIPIRU R xomwmﬁw%hﬁmﬂﬁgmunmngm_
oiq qTETE T | ?-T&I “grounding AT @) ?TEI'?T groundmg HTT ‘ﬂef
T AT AET R (o0 qog |

@ ﬁﬁmnﬁgroundmgmqjﬁﬁwmmﬁmﬁ
e Ww=T §er 99 WG | A AT TEFaTg AT AMYE AR I9
TS (“ATH AT AR FAS! @9 TR BIAT ST TH AT A7)
FATT ST grounding FN ATSHT WEURY TIE AR GE 9w
‘31;70'@}1@ TE, T qraTAT grounding point TR UGl =TT q@Ts e,
grounding - @TeaAT T, charcoal afe #Er TE @Y AR 1Tl@ff ITT
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T FHEE TETHN G | I THREB! T HAESS B Ay e
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- unfdffi® 9eGactt (Technical Glossary)

AC- Alterhating Current (e o él@ e )

| AC - Voltage (TET Teew)
,Amperev (‘I&W) '

" Ampere Hour (TTFIUR 3TaR)

* Amperemeter or Ammeter (Qﬁ:q'Q_( e ar

TfRTeR)

Analog Multimeter (ATATART HeSITHER)

Array‘ )

Ballast (STTE)

' Batiery (3TEN)

~

Battery Cell (SATET &)

Battery Capacity_. (Em—cff &HAT)

- Battery Clamp (afﬂa W)

" Battery Terminals (=aTer )
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Blocking Diode (SATFg §|_?j|3)

Bypass Diode (STSUTH STATE)

céble Shoe (ehelel T[)

Charge Controller-(?ﬂﬁ Pralell) -
- Charging (ﬁ@)

Circuit (Hﬁb‘c’)

Compass (P+ITH)

Combination Plier (ST TTR)

- Converter (?1’3'3:[2?)‘ .

Cover (F¥R)
- Crimping Tool (el ?\.:(_"f)
Current (FIT)

Cycle Life (A<l FTEWH)

‘D.C. Curreht“(%'.?ﬂ'.' &)
D.C. Voltage (€. €T, e

Deep Cycle Battery (%‘T KIEEE] aﬂif)
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Depth of Discharge (S IR feTT)

Direct Current - DC (ST8%dc Hivd)

[aNll at

Digital Multimeter (f€TSTae HeaiHex)

Discharging (fe=ameire)

Distilled Water (T&f<eeg aTax)

Diluted (STSILS)

~>

Electron | (W)

~

Electrolyte (W)

Equalising Charge (ZRI SAEERCIED)

Flat Screw Driver (edTC ¥ 3TReR)

Fuse (TS

o

Hand Drill (B7€ fger)
‘Hammer ()

Holder (BTe€Y) |
Hydrometer (?ﬁ@ﬁq?{)

»

Indicator (3ir§ $ ex )‘
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Infinity (3FFRAITEN)
Insolation (ZATET)

Insulation Tape (ﬁ“@lﬂﬁ )
Insulator (W)

Irradiance

Light Emmitting Diode (ATS2 STAICE TTATE)
Load (FS)

Loss (¢T9)

Low Voltage Cut-out (E1 HIedT HE-3ATIC)

Main Switch (F¥1 f&a=)

 Maintenance Free Battery (Frea~ %Wla)
Maximum Power Point (W Kl Fqﬁ)

N

Module (W) '

Multimeter (FEelHeR)
Negative (AR

Ohm-Q (3EH)
. Ohm's Theory (?rﬁ?:;\q' fergr=)
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Ohmmeter (JTEHTHER)

~

Open Circuit (YT Fiehe)

Open Circuit Voltage (3T fha =ATY)

Parallel Wiring (RIS ATENE)
Panel (a%ﬁl')

Peak Watt - Wp (T4 &A1)
Photo Voltaic - PV (ThIal Hiecd)

Pointer (AT87EX) -
Power (W)

N Power Socket (YTdX m)

Probe (Eﬁ_cf).
* Range (3397

Recycling (W)
Resistance (%F\ﬂ@:\q')
Scale (W)

Selector Switch (Tl fear)
Self Discharge (Vh [STTTS)

Shallow Cycle Battery (TATEl TS amfr)
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Short Circuit (T @)

Short Circuit Current (T glthe HL0T)

Solar Cell (SRR e)

Solar Electricity (ATATY Eﬁ?&gﬁ?@f) :

Specific Gravity (TTafme T

Standard Test Condition ('ET‘%@' = W)

.Stafe of Charge .(@_c" qE AT
Storage (TS

Support Structure (Fare TFI)
' Three Pin Socket (g T Fe)

Tilt angle (ﬁ!?d T |
Volt (HTed)

‘Voltage (STed )
Voltmeter (HTeai¥ax)

Watt (9TE)

Watt Hour (WH) (?ﬂ? 1Y)
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White Light Emitting Diode (FATEC %<

StHieg SHErE)
Wire Cutter (W Fal)

~ Wire Stripper (W ﬁ?;.'ﬁ)
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Solar Radiation in Different Parts of Nepal

S. Location LAT LON ELVin | JAN | FEB | MAR | APR | MAY | JUN |[JUL | AUG | SEP | OCT NOV | DSC | Yearly Yearly
N. (deg) (deg) meters Average in | Average in
‘ : Langleys | kwh/m2/day
1. | Dadeldhura 29.18 80.35 1865 288 | 356 420 500 519 398 | 344 | 335 347 366 326 282 373 6.08
2. | Mahendranagar 29.02 80.13 176 320 395 475 520 529 435 | 392 | 390 392 378 346 304 407 6.64
3. [ Khalura ' 28.06 81.34 190 329 402 480 561 576 461 | 418 | 396 377 392 366 324 423 6.90
4. | Gulariya 28.10 | 81.21 215 325 402 480 561 576 461 418 | 396 377 391 356 321 423 6.90
5. | Tulasipur 28.08 82.18 725 337 434 523 600 629 396 | 370 | 340 336 392 382 338 423 6.90
6. | Surkhet 28.36 81.37 720 309 | 390 457 551 566 429 | 407 | 390 390 394 348 308 412 6.72
7. | Jumla 29.17 82.10 | 2300 293 259 428 515 | 545 522 | 413 | 395 410 378 339 395 408 6.65
8. | Dhangadi 2841 80.36 167 326 396 478 | 7561 571 429 | 508 | 406 354 378 360 318 424 6.91
9. | Lumla 28.18 83.48 1642 - {316 | 384 454 488 424 343 | 317 1 300 341 360 337 298 363 5.92
10. | Pokhara Airport 28.13 84.00 627 325 373 437 473 429 375 | 359 | 335 350 357 338 299 270 6.03
1. | Parwanpur 27.04 84.58 115 249 417 490 544 560 554 | 417 | 396 380 409 369 331 426 6.95
12. | Tauihawa 27.33 83.04 94 347 422 501 573 571 454 | 449 | 416 397 415 379 337 438 7.14
13. | Bhairawa Agri. 27.32 83.28 420 353 429 510 578 586 454 | 443 | 516 384 408 379 337 440 4.18
14. | Bhairawa 27.31 83.27 109 350 429 505 578 586 454 | 443 | 416 384 408 379 337 439 7.16 .
15. | Simara Airport 27.10 84.59 137 349 420 485 534 534 422 | 464 | 416 357 393 372 | 333 423 6.90
16. | Bhaktapur 27.40 85.28 1330 313 379 436 484 476 374 § 343 | 331 381 369 341 305 376 6.13
17. | Kathmandu Airport 2742 85.22 1357 319 386 445 494 487 379 | 343 | 331 370 376 347 310 382 6.23
18. | Butwal” -27.42 83.28 205 328 403 475 543 544 412 | 406 | 376 347 380 356 319 407 6.64
19. | Tansen 27.52 83.32 | 1067 306 378 440 494 481 363 | 364 | 331 324 341 352 310 374 6.10
20. | Okhaldhunga 27.16 86.03 1720 318 391 433 460 413 347 | 354 | 326 334 358 355 315 358 6.00
21. | Bhojpur 27.11 87.03 1595 322 391 459 480 460 379 | 358 | 346 361 386 343 308 381 6.21
22. | Khumaltar 27.39 85.20 1350 325 389 454 504 502 401 353 | 346 383 388 350 314 392 6.39
23. | Rampur 27.37 84.25 256 335 404 488 | 538 523 422 | 444 | 436 356 380 360 331 . 418 6.82
24. | Hetauda -~ 27.26 85.03 | 466 338 408 476 529 539 422 1 390 | 371 352 396 361 320 409 6.67
25. | Dhulikhel 27.37 85.33 1552 317 382 445 489 487 369 | 343 | 326 343 365 347 | 314 317 6.15
26. | Taplejung 27.21 87.40 1732 318 373 416 465 465 347 | 343 331 334 346 339 307 365 5.95
27. | Dhankuta 26.59 87.21 1445 335 395 486 500 507 410 | 374 | 432 417 377 356 318 407 6.64
28. | Biratnagar 26.29 87.16 72 344 412 489 535 523 437 | 400 | 397 382 398 369 329 418 6.82
29. | Tarahawa 26.42 87.16 200 349 414 488 545 533 464 | 400 | 391 386 397 368 328 422 6.88
30. [ Chandragadhi 26.34 88.03 120 349 415 489 535 528 431 389 | 391 400 394 368 329 418 6.82
31. | Birana o 86.13 102 343 422 493 550 538 437 | 416 | 396 382 397 347 340 424 6.91
32. | Dharanbazar M 87.17 444 345 410 479 525 502 416 | 395 | 371 349 | . 370 364 | 327 404 6.59
33. | Hardinath 85.59 93 358 | 436 506 574 559 453 | 448 | 412 390 405 387 345 339 7.16

Source: Agre-Climatic Bata, FAO Headquarters, Rome, Italy
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GE Energy module specifications

GEPV-110-M GEPV-050-M GEPVD-030-M

Madule type -

Ma: GEPV-050M| GEPV-045M| GEPV-030M;
Elactrical parameters

Rated power W, 150 110 85 i 50 45 30
Rated current byes A 3.8 5.6 4.0 3.0 1.80
{Rated voltage Vyer ) V] 16.7 18,7 18,3 | 16.7 18,7

i Short circuit current lse A 9.8 7.5 48 | 3.3 2,05
Open cirouit voltage Voc Vi - 210 20.7 20.5 i 215 216
iPhysical parameters PR S

Lengin (A} fmm 1872.0 L 14760 ¢ 1201.0 |  858.0 359.0 709.0
Width (B) imm 778.0 68600 | 527.8 681.0 561.0 5270
Deptn | (C) {mm 35.0 35 ) 350 35.0 350 35.0
Depth including terminal box fmm} 56 56 54 54 54 54.0
Weight Tkall 165 116 3.2 75 75 15
Mounting holes: ’ T s . )
Hote distance {E) {mm 1186.0 543.0 Poe43.0 481.0 481.0 B606.0
Hole distance {F} fmm 735.0 517.0 P 4830 8180 | £50 483.0
Performance wamranty [years 20 20 i 20 0 20
Certificates T - : e ‘

IEC 61215 | Standad | Standard | | Slandard | Standard | S#adard | Standard
UL-Listing 1703 | Standard | Standard | | Standard | Standard | Swindard | Preperation

Standard test conditions identified as =
TCO0WIm?® solar irradiance, 25°C cell temperature and

sotar spectral iradiance per ASTM £892, rated power telerance +410% s "}
M
$&( = Solar Electricity Co.(Pvt) Ltd - e
Manufacturer of Solar Photovolfaic System -
Solar Complex, Baghbazar, .
PO Box 12515, | J
Kathmandu, NEPAL - B -

Phone: 228253, 227876 Fax: 977 1 223851
E-mail ises@healthnet.org.np

Authorized Distributor . Authorized Agent/Dealer

Specifications subject o changs



Solar Modules
Photovaltaic (PV) modules (Solar Panels) give you free and
environment friendly electric power wherever you want it. PV
modules generate electricity directly from sunlight and their |
operation is completely noise and pollution-free. Because they

have no moving parts to wear out, they will provide refiable
power for decades.

Our panels are guaranteed not to lose more than 20% of their
rated output within 25 years (10% in ten years for the SIESP36),
Solar-generated electricity can supply autonomous power in
rural areas, or can be linked to the grid to reduce or eliminate
your electricity bill. We provide PV modules from Shell-
Siemens, thelargestmanufacturer of solar panels in the world.

 SIESR10G

Dther sizes are available on request
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giczl Operational Specifications

Nominal Operating Cell
Temperature

= B0 w/m? amblent
5C; wid speed = 1 my/s)

Weight {Wind) Bearing Potential
Hatistone Impact Resistapce

" Orderipg Information

{ati: (800) 800-8727 or (302) 451-7500
- Contact us about solar products

221 Lake Drive
Newark, DE 15702
+ Viaw directions






SOLAR MODULE PM 10/PM 12

SPECIFICATION :

 Electrical Parameters PM 10 PM12
Maximum Power Rating  Pmax. (Wp)* 10,0 12.0
Minimum Power Rating Pmin (Wp)* 08.0 10.0
Rated Current o laee (A) 0.62 0.72
Rated Voltage Vuep (V) 16.0 16.5
Short Circuit Current lse 0.84 : 0.84

Open Circuit Current Voe 20.5 21.0

Physical Parameters

No. ofcells Nos. : 36

Physical Dimension (mm) (LxWxT) ' 465 x 280 x 25
Weight (Kg) 1.50

Environmental Rating

NOCT ** - oy - 4542 |
Maximum permitted module temperature(°C) 40 1o + 85
fMaximum permissible sy tem w%’tage v 800

__ Hﬁm&wa memyaws m %) _i:-;: e BB

= Under Standard Test Condmons (31'0) . '
| Air Mass : AM1.5  lradiance : 1000 Wim?  Cell Temperature :25°C

o Nominal Operating Cell Temperature (NOcT) at:
Wind Speed : 1m/s  Irradiance : 800 Wim? -~ Ambiant Temperature,‘




SPECIFICATION :

SOLAR MODULE PM 20

Electrical Parameters

. v
SR o, Y e
= %@n%wﬁlj alou e

PM 20

Maximum Power Rating Pmax. (Wp)* 20.0
Minimum Power Rating  Pmin (Wp)* 18.0
Rated Current Twer (A 1.20

- Rated Voltage Vuee (V) 17.0
Short Circuit Current lsc 1.40
Open Circuit Current Voo 21.0
Physical Parameters
No. of cells Nos. 38
Physical Dimension (mm) (LxWxT) 550 x 465 x 40
Weight {Kg) 30
Environmental Rating
NOCT ™ (°C) 45 +2
Maximum permitted module temperature(°C) -40 to + 85

im permissible system voliage (V) 800

~*  Under Standard Test Conditions (STC):
Air Mass : AM 15 lradiance : 1000 W/im? Cell Temperature :25°C
b Nominal Operating Cell Temperature (NOcT) at: |

Wind Speed : 1m/s  lrradiance : 800 Wim?® Ambiant Temperature:

Specification subject fo _change without prior notice due 1o conhnuous in«housg"' prov




SOLAR MODULE PM 35/PM 37

SPECIFICATION :

Electrical Parameters PM 35 PM 37
Maximum Power Rating Pmax. (Wp)* 35.0 37.0
Minimum Power Rating P min (Wp)* 33.0 35.0
Rated Current wer  {A) 2.10 2.20
Rated Vollage Viee (V) 185 17.0
Short Circuit Current lsc 2.60 2.80
Open Circuit Current Voc 20.5 21.0

Physical Parameters

No. of cells - Nos. 38
Physical Dimension (mm) (LxWxT) - 845 x 550 x 45
Weight (Kg) 4.2

Environmental Rating

NOCT * (°c) ~ 45 +2
Maximum permitted module temperaiufe{%} ~40 80 + 85
Maximum permissible system veoltage (V) 800

v Humicily at 85°C _ (%} 85

* Under Standard Test Conditions (STC):
AirMass : AM 15 Irradiance : 1000 Wim? Cell Temperature :25°C

- Nominal Operating Cell Temperature (NOcT) at: '

Wind Speed : 1m/s  Irradiance : 800 Wim® Ambiant Temperaiprg“f’2§°f;« .

¥

Specification subjsct to change without prior notice due fo continusus in-ho




Corporate Sales & Marketing Office:  Morth American Sales Dffice:
Bekaert ECD Solar Systems LLC
3800 Lapesr Rd.,
Auburn Hills M) 48326
Tel: 248.475.0100
Toli Freg: 800.843.3892
Fax: 248.364.0510
Email: info@uni-solar.com
- www.unissolar.com

: Junction Box With Junction Box Without
us-32 LS-64 Quick Connect Quick Connect
{Standard On US-116 Ooly)  {Siandard On US-3 - US-64)
& Specifications
Product | US-116 § US-84 | US-42 | US-32 | US-21 | US-11 | US-§ Us-§
Roefoner | 118 | 64 42 a2 21 | 103 5 288
Operating
Vallage 30.0 16.58 16.5 8.5 165 | 185 165 a1
VPP (V)
Oparating .
QumentIMPP | 3,88 | 3.88 | 2,54 184 | 127 | 082 0.3 0.33
)
Cpan Cireuit .
Veltage VOO | 432 23.8 23.8 238 23.8 23.8 23.8 12,0
™) N
Stor Ciresal
Currenz ISC 4.8 4,80 3.7 2.40 1.59 0.78 37 040~
A}
Yos Yes Yas Yas Yes Yos No No
inciudpd -
Blocking
Diciie No No No Mo Mo Na No Yes
sncluded
80 | 80 | 80 | 40 | 30 | 15 | 10 e
' ) : ’ : - ) {inctutied}
44 ze.2 | 138 10.6 8.5 3.8 2.5 1.7
96.03 | 538 | 386 | 538 | 366 18.3 19.3 13
oy | 3006 | 202 | 202 | w4 | 184 | w1 | 8a 8.1
Cabsie length
i {fnat) ” - . N 8 8 8 -
Warranty
OnPower | 20yr, | 20yr. | 20yr. | 20y | 10yr | 0yr | 10vyr 3yr
Cistput
During the fivst 8-10 weeks of operation, slectrisal outpul exceeds specified ralings

nd operating current may be high
1is performed at standard test

her by 15%, nparating voltage may be higher by 11%
Elestrical specifications (210%) are based on

Bekaert ECD Safar Systems LLC
4520 Viewridge Ave.

San'Diego, CA 92123

Tet 858.614.1435

Toll Free: 800.397.2083

Fax: 858.514.8694

Email; westerninfo@uni-solat.com

BELGIUM

European Sales Office:

N.V. Bekaert ECD Solar Systems Europe
Karreweg 13

B-9870 Zulte

Voice: +32.9.338.59.25

Fax: +32.9.338.50.11
E-mail infosolar@bekasrt.com

@ Copyright UN-SCLARS - Al Rights Reserved

The UNI-SOLAR™ modules are excepticnally
durable. They are encapsulated in UV-stabilized
polymers and framed with anodized aluminum.
The polymer encapsulation includes EVA and
the fluoropolymer ETFE. A Galvalume® backing
plate provides stiffness.

Bypass diodes are connected across each celi,
allowing the modules to produce power even
when partially shaded (exception : US-3 and US-
5). US-3 has a built-in blocking diede.

The US-116 comes standard with a weather
resistant junction box with quick connects. The
US-84, US-42 and US-32 have a weather
resistant UNJ-SOLAR® junction box with knock-
outs for customization by the customer. All other
US-modules have a potted pig tail with integral
wiring. The cable is a 2-conductor 18 AWG with
insulation rated at 158°F, '

The UNJ-SOLAR® US-116, US-84, US- 42

and US-32 modules are appropriate for

all applications from simple single module
requirements to larger grid-connected
applications. All other UNI-SOLAR™ US modules
under 30 watts should not be connected in series.

i

UNIS@LAR

“sn05




Triple Junction Technology call absorbs the green light and the top cell absorbs the

The foundation of the new ™
UNI-SOLAR® PVL is ths

Triple Junetion silicon solar
cell unique to UN/-SOLAR™.

biug light. This spectrum splitting capability is the key
{0 higher sfficiency.

Bekaert ECD Solar Systems LLC

Each cell is composed of Bekaert ECD Solar Systems LLC s a joint venture of
three semiconductor junc- N . Energy Conversion Devices {ECD), 2 fschnology
tions stacked on top of each ! leader in renewable energy, and N. V. Bekaert 8. A,

other. The botiom cell absorbs the red fight, the middle ine worldwide Jeader in metal transformation and
' ' surface coating.

B pimensions & Specifications

Physical:

Model Laminats Laminate Laminate Weight Minimum Maximum
Number Langth Width Thigkness &g Siape Slope
PYL-58T 8t 8% in, 3 020, 82 1:12 (5% 2112 (809
PYL-84T 9it. 4 4in, 15 in. 12 gib. 112 (5% 2112 {80%)
PYL-B7T 121, 8 41 15 %in. 3420 1231 1:12 (5% 21:12 (60°%)
PYL-1167 1605 4in 15 Y4in, 012, 18510 112 (5% 2112 (807}
PYL-128T 18 fi. 15 %in. 0.121in. 17 16 112 (8% 21:12 (80%)

Electrical:
Performance PYL-29 | PYL-58T | PYL-BAT | PVL-87T | PYL-116T | PVL-128T
Rated Power {(Watts) 24 58 84 a7 116 128

Neminal Opsrating Voltage 6 12 12 18 24 24

Operaling Voltage {Volts) 7.5 15 18.5 225 30.0 330
Qperating Currerd {(Amps) ) 3.88 3.88 3.88 3,38 3.28 3.88
Open-Circuit Voltage (Volis) 10.8 218 - 238 324 , | 432 478

Qpen-Circuit Voltage [Volts) at - . =
A0°C and 1250 Wm2 12.3 246 v 271 38.9 49.2 54.2
Short-Circuit Current (Arnps) 4.8 4.8 4.8 4.8 4.8 4.8
Short-Circuit Current {(Amps) At - . ~
75°C and 1250 Wim3 5.3 6.3 8.3 8.3 6.3 5.3
Series Fuse Rating (Amps)” 8 8 8 g ’ 8 8
Min. Blocking Dipde {Amps) 8 8 8 3 8 8

of gperalion, elecirival aulpul ¢xceeds specitied ratings. Power vitpul may be highar oy 13%. operaling woliage may Be higher by 11% and spetating

are hasea on peasiramenls perfared at standndg s
e N i

fions of 100 Y vadiznoe, Alf M . a0s Ol Temperaturs of 25°C sfter Jong-
110 10% fram rated pewer due 1 low lemperalurs opiyalion speciral and othuy related sfiasls

c Lot for wn addifional bactar of 125

ich sy be applicanle

Corporate Sales & Marketing Office: Haorth American Sales Oflice: Eurppean Sales Office:

Bekasrt ECD Solar Systems LLC Bekaer! ECD Solar Systems LLC 8.V, Bekaert ECD Solar Systems Europe
3800 Lapeer Rd., Aubum Hills M) 48325 4520 Viewridge Ava., San Diego, DA 92123 Karrewag 13

Tel; 248.475.0100 Tel: 858.614.1435 B-9870 2ulte

Toll Free: 800.843.3882 . Toll Free: B00.387.2083 BELGIUM

Fax: 248.364:0510 Fax; 858,514.8694 Voice: +32.9.338.59.25

Email: info@uni-sotar.com www.uni-solar.com Fax, +32.9.338.59.11
' E-mail: infosclar@bekaert.com

UNISOLAR.

AA4-3878-01

B Copyright 2003 UML-SOLAR® - Al Rights Reserved




PHYSICAL je

Dimensinns aun) L 20x70xe) | 370x336x() | 58335 %00 732x393 % 2083403395 | 1.904x340x395 | 1304:340x395 |
Weigi sk | wew s asw | sk L Sk | sk
» Numbvr uf ceHs in series v 52 118 ] ..i:.-“ - 36 114 0 ‘3.(?“‘1/2 . 36 1/2 35 B 36 36

NOCT (800 W/mA 20°C. AM 1.5, Imls) ;;Ov ¢ : 400 C 7 47“ 47°C i 47 47+
“ELECTRICAL - g :

{1,000 Wien? ; 25° C colt A L.5) :
A Nmm‘nal voltage [\{,) 12v . 12y 12v. 112V IZV_‘“_ l%V )

Maximum power (Po.) 00w 2Wa105 | 36Wes10% | 47Wei0% | S0Wa l0% | 53 Whel0%

 Short-circuit current (L) U opza 0 1eaa | 2ma 1 T 3274 33BA
Qperl gil‘cd;;.;'OIItﬂé.ﬁ' (\é) ) f o 21»6V ,: 21 6~V S A ,3} ?V SRR SR - 21’.6 v . :’\,V.ZI 6 V'

- Maxtmum power current (I,...) ; 0,58 A 1,26 A : 2 IA 2,87 A 3 16 A

A Mﬂxi;nu m power voltage (\{,,,,) : 1 7,4V -~---'~~;7A v 17,2 v -—--;7'4 v -- 17 4 v

An option for the future that will produce
electricity from solar energy sources

thui cares for the environment.

All Isofoton modules carry a 25 year guarantee.

Note: Isofaton. S.A., reserves the right to make any: amendments 1o this leaflet,

(%) Please, check the thickness before placing an order:.

i
A
|
1
H



m--_

12245345%39,5 | 1.224x545%39,5 | 1.224 545239, | 1.208%634x39,5 ! L. 310x654x 39,5 1.310 *654%39,5 | 1.310x654%39,5 l.310-x_ 969x39,5 | 1.310x969'x39;3

kg - . okg kg 11kg D inskg 1,5 kg 11,5ks 16,5 kg 165k
36 R 36 - | 33 . 6 | 3 | 72 o 36 i 72 | 36 | 7™ 36 3%
| ) 2 1 1.2 F 12 1 3 3

47°C 47°C © g 47°C ATC " 47cC 4'-7-(;. 471°C v 47°C

12v i2v 12v 12v 24v | wv | 2%4v 12v 24V : 12v | 24V 12V 12V ‘

. 63 W 10%. 70 W 10% | 75 Wes 10% 94 W, + 10% 100% * .1‘0’% 106 Wi + 5% 110 We + 10% 159Wh s 5% 165 W+ 10%, ‘

4374 4,45 A " 467A | 6544 | 327A | 6,544 | 3274 | 6544 | 3,274 6764 | 3384 o81a |  1014A |

20,6V 21,6V ' 1 198v | 39,6 | 21,6v | 432v | 21,6v | 432v | 20,6V | 432V 2L6V 1.6

S 3764 | 405a 1 588A [ 294A | 5,744 | 287A | 614 | 305A | 6324 | 3,164 9154 |
wav | wav | 6y :. 32V E 174v | 348v 174V | 348V 174y | 348V 174y |

C,;]ut . Single-ceysual §i, téitur@ nd xnrinity laperad, | priehiE T AL 0K A E

-Contac'tsj" i Redundsnt contaces on each cell for citciilt ecliabiilicy. Gmunding connecdon ch (alsofotmodulc m&c)

Lamtnate” EVA (ediylene vinyl dcatare).. . Cerﬂﬁcatinns lEC 61215 md C.lm ll by TUV camﬂcnte.

Front face* Temptfed glnss with improved light transmiission: Cable secﬂan ' 4 mme,

Baﬁc face® ‘ " Tough molei-layered backsbeer Todlac: Connecﬂon bax | Pression “é‘;;‘::‘ mﬁ’c‘:ﬁ‘c’f_”""""& FraR AR T el W
Frame" ; © Anadised aluminium: : ' : - Cmnmu n boxes | 23 1P 65 wich bullprio bypusdipdes

These technical characterisfics are the same, Jor aft Isqfaton madiles..




e solar

20-Wan & 30-Watt
Multicrystalline Pholovoitaic Modules

8P 5X 20 BP 8X 30

Typical Electrical Chafristics‘*‘

Voltage at Pray (Vi

Open-circuit voltage (Vo) - | 21.0V

ampuzre cosfficient of oc e N -(80x10)mv/°C
NOCT o 4722°C

BP SX 30 iV Curves .
Naotes 28

1. Thesa data redreasnt thy pedormance of typicad smodutes in m configuration gs
mmmm ouiput terminals, and do not ncluds the eftact of such srditicnst
t a% diodes or cables. The dita acs based on rsesurarments mede in
accordance with ASTM E1038.85 corrected to SRC (Stendard Reporting Congitrors,
siso koown as STC or S2aatard Test Conditions), which ges:

» iymination of 1 KWM® (1 sun) at apoctrel distibution of AM 1.5 (ASTN E82.57
hobal spectrel irradianie):

* gl tEmperatucg of 25°C.

2. During ihe stabitization process which obeurs Buting the fiest faw months of
dapiayment, motuls powsr may Secrtast xpgximstely 3% bt typisal Pmax.

Currant (0}

3. U versions,

4.Tha colts in an 35 ¢ yeodih mmuwmmmwmwmm
mmmmaﬁmw;mm* S5 o1 this temp
diffprential, atd is the colf tampotature undar Standed Oparaiing Conditions:
a;nbsmwnwumaofm nolar irediavion of L8 KWim®, and wind speey
of b s, .

8 s 8 a9 3




Electrical Characteristics’

NOCT
Maximum series fuse rating

Notes

1, Tivose dats mppeenen the partormance of typice! BP 270 and
BP 275 modides as measured 4t tew output Wrminations. The
data aré Sased on measurdmanty mads in accordance wih
ABTM E1035 cofrdcted to SRC iSandand Reporting Congdiions,
alss kncrvn gs ST or Standoerd Test Corafitions), which are;
+» darningtion of 1 IGMEY {1 sun) at spectal distribution m ARA

1.5 JASTR EBIZ global apectral imadiance).
* ool temnperatars of 25°C.

2. Durng the suibzation orocess which ootwrs during the fiest
tewy trnnths 5 deploymignt, module power mgy destesse
sppriienately 3% from tvpical Py,

3. Tria Cesls ooy an itrninated modude Sperate hotter than e
ambient temperaturg. NOCT (Norinet Operaung Cell
" Ternperaturel s an indicates o tis ramparstune differendsl, and -
is the el terperature under Standar Opesating Conditions:
ardsent tempoatum of 20°0, stlar. wmtaon of DB KWWY, arxd
witsh spsiexd pt evs,

4. The poswer of solar culls varies iy tbemma@ wwus
production; the BP 270G & axsemblea usmg wts ol s%ghw
owat power than the 8P 75,

P

{80+ 10}mV/°C

4722°C

C’.mvmt (Al

. 0?5 2

204

) ‘:05- .

75-Watt Menc’mwstaﬂina
Phoiovohaic Module

'BP 270°

50

454

4.0

38

3.0 4

25.

158




KC40

HIGH EFFICIENCY
MULTICRYSTAL
PHOTOVOLTAIC

MODULE

TYRICAL OUTPUT 40 Wp

‘HlGHLIGHTS OF KYOCERA PHOTOVOLTAIC MODULES

Kyocera's advanced cell processing technology and automated production facilities have produced.a highiy
efficient multicrystal photovoltaic modules. :
The conversion-efficiency of the Kyocera solar cell is over 14%.
These cells are encapsulated betwaen a tempered glass cover and an EVA pottant with PVF back sheet 1o provide
maximum protection fram the severast environmential conditions.
The entire iaminate is installed in an anodized aluminum frame to provide structural strength and sase of instailation,

APPLICATIONS

@ Microwave/Radio repeater stations
@ Electrification of villages-in remote areas

@ Medical facilities in rural areas

® Power source for summer vacation homes
@ Cmergency communication systems

® Water quality and environmental data monitoring

systems

@ Navigation lighthouses, and ocean buovs

@ Purnping systems for irrigation, rural water sup-
plies and livestock watering

@ Aviation obstruction lig

® Cathodic protection systems

@ Desalination systems

@ Recreational vehicles

@ Railroad signals

® Sailboat charging systems

SPECIFICATIONS

B Physical Sbééifications {Unit: mm)

B Electrical Specifications
. MIODEL ' K40
Maximum Power 40 Walts

Maximum Power Voltage

169 Voits

Maximum Powsr Current

L 234 Amps

Cpan Circuft Yollage

21.5Voits

Shle)

Circuit Current

~

2.48 Amps

Tﬁ:ng‘,h E6mm (2070
b | 852mm (257m)
ceph - B4mm {2.1in.)

Waight e :

4.5kg (9.91bs.}

. Nole: The o
TR/

& o i e of




@Thermial cycling lest

Kyorers multicrystal phomvonaic muea axceed gmmmm spacﬂieauw !or tha tollwng tesis.

@ Thermat shock test

@ Thermal/Freezing and high hurmdity cycling test
@Elecirics! solation test

SHait impact test

®Mechanical, wind and twist loading test
93alt migt M .

$Light and water-expasure tést

®Fieid exposure lest




KC50

HIGH EFFICIENCY
MULTICRYSTAL
PHOTOVOLTAIC
MODULE

TYPICAL OUTPUT 50 Wp

HIGHLIGHTS OF KYOCERA PHOTOVOLTAIC MODULES

Kyocera's advanced cell processing technology and autornated production facilities have. produced a highly

efficient multicrystal photavoltaic modules,
The conversion efficiency of

the Kyocera solar cell is over 14%.

These cells are encapsulated between a tempered glass cover and an EVA pottant with PYF back shest to provide
maximum protection from the severest environmental conditions.

e entire laminate is installed in an anodized aluminum frame 1o provide structural strengin and es
The entire laminate is installed n anodized aluminum frame o provide structural strang ad

of installation

APPLICATIONS

® Microwave/Radio repeater stations

@ Electrification of villages in remote areas

@ Medical facilities in rural areas

@ Power source for summer vacaticn homes

@& Cmergency communication systems

@ Water quality and environmental data monitoring
systems

® Navigation lighthouses, and ocean buoys

@ Pumping systems for rrigation. rural waler sup-
plies and livestock watering

® Aviation obstruction lights

® Cathodic protection systems

‘® Doesalination systems

@ Recreational vehicles
@ Railroad signals
@ Sailboat charging systems

SPECIFICATIONS

@ Physical Specifications ) Uit e

B Electrical Specifications
MODEL CKCB0
Maximum Power . 50 Watta
Maximum Power Voltage 167 Volts
Maxinmum Power Current 3.00 Amps
Open Circuit Voltage 215 Volts
Short-Cirquit Current 310 Ampé """" i
Langth 639mm (25.2n)
Width ST 852mm (26.7in.)
Depth - ) ) S4mm (2.1n.)
Weight '" " 5.0xg (110165 )

652

& speciioat e

Kyacorn reseryes the right (o maodily these soecficadions without sotics,




- .f_:r_g;t:t_lwcgi‘_ét?Eti‘flcmob; ,

" INVERTER: SINEWAVE B0OVA

E&ctrma[ﬁpe:iﬁcatmn Inverter
v . gm ifﬁ' Abbtotuats BN 00 e e R e,
o 00vA

_S0£0THz

12V

Low bdrs ery cutolt
el harrr}msritstmtiﬂr%‘.,__,,..,,,

Ete:mta ISpecifications Charge«r_

“:0.8 313 umty

General sgsja-,_::if;ica_tmns; _
. Dimenslons R e 1OAX102XT04
Weight L R _ 1561
~ Warranty R S Myonths
T M‘\,,,ﬁz,,\.tLEDmmm S

_ RegulatoryApprovals . - BOSOLAOK




KC60
HIGH EFFICIENCY
MULTICRYSTAL

PHOTOVOLTAIC
MODULE

TYPIGAL QUTPUT 80 Wp |

HIGHLIGHTS OF KYOCERA PHOTOVOLTAIC MODULES

Kyocera's advanced oell processing technology and automated production faciliies have produced a highly
efficient multicrystal photovoltaic modules.

The conversion eifficiency of the Kyocera solar cell is over 14%.

These cells ara encapsulated between a tempered glass cover and an EVA pottant with PYF back sheet 1o provide
maximum protection from the severest environmental conditions.

The entire laminate is installed in an anodized aluminum frame to provide structural sire

APPLICATIONS

th and sase of installation.

® Microwave/Radic repsater stations @ Pumping systems for irrigation, rural water sup-
® Clectrification of villages in remoie areas - plies and livestock watering
@ Medical facilities in rural areas ) ® Aviation obstruction lights
@ Power source for summer vacaiion homes @ Cathodic protection systems
@ Emergency communication systems @ Desalination systems
® Water guality and snvironmental ‘data monitoring # Recreational vehicles
systems ® Railroad signals

@ Navigation lighthouses, and ocean buoys ‘ ; OSai.quat charging systems

SPECIFICATIONS

# Electrical Specifications ' ® Physical Specifications (Unit: )
MODEL . KCeo ' ‘ ’ "
Maximum Power ’ 80 Watls

—z\a!;:\rmuﬁww Voitége ' 159 Volts T

valaxérhh_rﬁéﬁwurrem ' ) 3.55 Amps f

) (.)pen»a;&;n Voltage 215 Volts i

T"S%;Sﬁ-—Circuit Current ‘ b 373 Ampa “;: Ef
Lengih 751mm {29.6in.)

Twidn | esemm (2570 i

i " 52mm (20in.) :

CB0kglizabs) |

Kyocpra raserves the right 10 medify these spesific s wHhour nolcs.

i



Kyocera multicrystal photovolisic modules amm gmem@ ]
® Thermal cycling test . L

for the following fests.
. wind and teist loading test

®Thermal shock test osm mist tost
@ Thermai/Freezing and high humvdi!y cycling test SLight and. water-exposure tas!
@ Electrical isolation test cFieid Bxposurs test .

@Hail impact test

Ploase castect cur ofics B oUbEn dekalls WD hashaton,

Fons ¢ GATE Toletus: ITH-804-3475

- | ® KYOCERA FINECERAMICS GmbH

;mmm%w wh, FR.O0

© KYOCERA ASIA PACHCPTE LTD.

78 Boteu Funel, §13-03704.05

Py Toloton: BRTHOKE

@ KYOCERA ASIA PACIFIC LTD.

Buoe B0 Timar | Bouth So8n Crat. 5 Misdy Road,
tent Eant, Rowlopn Hong Komg

Phcne | EER2IZ0TIED Teleh : RIATIR-7244501

] KVOOERA ASIA PACIFIC LTD,, TAIPE! BRANCH
mmm MWM E’%‘I’W

- Cupmesierd. Austaiia
Phone  B9F-J06-0068 YTelolea: (EU7-3858-8843

® K%Sommenﬂm SA.

* BTS00 Teigtnx : S4314 S0-080%

Pw: S nenans Tosmtns: 093 5004

i IE—, mmmnwbmmmumm or Awther improvemant,

(Racyciad Papey)



SCLAR MODULE PM 50

| SPECIFICATION :

Electrical Parameters PM 50

Maximum Power Rating Pmax. (Wp)* 50.0
Minimum Power Rating P min (Wp)* 47.0
Rated Current , lwee  (A) 2.95
Rated Voitage Ver (V) . 17.0
Short Circuit Current lsc 3.30
Open Circuit Current Voo 21.4

Physical Parameters

No. of cells Nos. 36
Physical Dimension (mm) (LxWxT) 800 x 550 x 40
Weight (Kg) 5.2

Environmental Rating -

NOCT = (C) 45 +2
Maximum permitted module temperature(°C) -40 to + 85

Maximum per

system voltage (V) 600

PR W L PR T pe ol

E L

E "'{j.rsdérsféndam T’e"st Condiﬁané (STC):

AirMass © AM 15 lradiance | 1000 Wim® Cell Temperature :25°C

Nominal Operating Cell Temperature (NOcT) at:
Wind Speed : 1m/s  Irradiance : 800 W/m? Ambiant Temperature :

Sperification subject to change without prior notice due to continuous in—#mase:impfé?éméﬁis«




SOLAR MODULE PM 7

P 75

SPECIFICATION

e

- Nominal Oper el Temparatun
Wind Spesd - !v“ﬂ."t frrachianms

A
w‘,

L 800 M

——
Electrical Parameters PMTE P 75

Maximuam ” ower Rating Pmax. {V’»ﬁm*‘ 0.0 TR ’

Minimum Powsr Rating P min (Wp)* £5.0 76.0

Rated Current o oy 425 4 40

Rated Voitage A (W} 18.5 YT

Short Circuit y 500 £.00

Cpen Circut Voo 210 214

Physical Parameters T

Mo of calis Mo,

Physical Dimens: ' 40

Weight

Environmental Rating

NOCT ™

Maximu

T Under St @ndard Test Conditions (8TCy

L AlrMass - AM1 S trradiance | 1000 Wir? sall Temperature (2550 ,

Hpeciic

skt fo ehangs withoud prior todes 1




Electrical Characteristics’

BP SX 20 BP SX 30

A

Voltage at Ppray (Vo) ' 16.8V 16.8V

Notes - BP SX 20 and 30 I-V Curves

1. These data represent the performance of typical modules in 12V 2.5
configuration as measured af their output, and do not inciude the
effect of such additional equipment as diodes. The data are based
onmeasurerments made in accordance with ASTM E1036 corrected
to SRC iStandard Reporting Conditions, also known as STC or
Standard Test Conditions), which are:

dlumiration of T kKWim? (1 sun) at spectral disribution of AM 1.5

{ASTM EBB2 global spectral irradiancey,

= ceil ternperature of 25°C.

3

e

During the stabilization prosess which occurs during the first
faw months of deployment, module power may decrease
approximately 3% from typical Prax

3. The cells in an illurninated module operate hotter then the ambient
remperature. NOCT {(Nominal Operating Cell Temperature} is an
indicator of this temperature differential, and is the cell tempsrature
under Standard Operating Conditions: ambient temperature of
20°C, solar iradiation of 0.8 KW/, and wind speed of 1ns.

Current (A)

) s 1w 18 20 25
Voltage V)



GE Energy

BE GEPV-030

30 WATT PHOTOVOLTAIC MODULE ,

FEATURES
o 40 single-crystal cefls connected in series
o  Peak power of 30 Watts at 16.8 Volts

+  Designed for optimum off grid battery charging
applications

o 10-yeor limited warranty on power output, 3-year
limited warranty on materials and workmanship*

s Junction box is conduit ready with treminal strip
connectors

BENEFITS

e Qutput power folerance of +/- 10%

*  Robust lightweight anodized aluminum frame
with pre-drilled holes for quick installation

e Engineered for the most rugged of locations including
those which experience hail, snow, and ice storms

CERTIFICATIONS

The GEPV-030 Module meets the following requirements:

UL-1703

IEC-61215

*Refer 10 GE Chergy Product 'v\inrrcnt!_) for specific delails




PHYSICAL CHARACTERISTICS

Physical Design Properties '

-

2.1in.
54 mm_’l |

_¢| |,«1~“i“-
35 mm

__,l 78in, |
187 mm 1
110 ?n T
279 mm ‘}55"'\"‘“
253 in. Diameter . v
643 mm oz6in. & —
6.7 mm .
" 23.7in.
—r 601 mm
10.4in.
264 mm
T 1
D j——geoin___j|_ogin
0.6in. 483 mm ™22 mm
15mm

‘Waight T T

11811b[8.2kg)

Weight (Wind) Bearing Potential -
Hailstone Impact Resistance

50 Ibs/ft? (125 mph equivalent]

1 @50 mph (25 inm @ 80 kph)

ELECTRICAL PERFORMANCE
Typical I-V Curve for GEPV-072 Module

Typical Performance Characteristics

5 S . .
: i Peak Pawer (Wp) Watts | 72
Max. Power Voltage (Vmp) » iVolts {170
: Max. Power Current {imp)} Amps 4.4’
z 3 Open Circuit Voltage (Voc) Gvolts 210
= 5 Short Circuit Current (isc) Amps |48
é ‘2 Short Circuit Temp. Coefficient mA/°C | +2
= - P : G K
Os 1000 W/m? , 25°C Open Circuit Voltage Coef.ﬁment v/eC 0.08
1 - = — 1000 W/m?,60°C : 1 Max. Power Temp. Coefficient %/°C | -0.5
os aliatialie 800 W/ﬂ?2 .45°C \\ M \ Max. Series Fuse Amps | 10
= ! ' Normal Operating Cell
i 1
e L e e : At g Temperature [NOCT] deg.C ;45
0 5 10 15 20 25 . e e i
-V porometers are rated at Stondard Test Conditions (Irrudiunce of 1000 Wi,
VOLTAGE (V] AM 1.5G, cell terrperature 25°C, As with ¢l single-crystal Pv Modules, during

the stabilizatior process that occurs during the first few doys in service, module
oower may dacreose cpp! Yy 3% from wypicol power dué 1o
 phenomencn known s Light induced Degracation (LID}. All measurements
are gucranteed o the lominote lecds. NOCT is defined as 820 W/m’, 20 deg.C
ambient, and 1 m/s wirdspeed.

GE Energy

231 Loke Drive
Newark, DE 19702
866-750-3150

gepower.com/solar

SUA-12800 (L7706 Phots, AGF3ICOLG2-G7T
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PHYSICAL CHARACTERISTICS

T 208n. Z.Iin.__l |- —~| 78in. | :
L 527 mm i 54mm {71 197 mm }
2lin./S3mm 29in./75 mm
!
iwiiie
B g
28.0in. ot 238in.
710 mm ¥ouy 605 mm n
e v 1
- v 14in..
REE A Magpﬁngtl;fole [l 355 mm
v iame!
v v . 026in. L
) L L 6.7 mm
"l ‘*__Min. l___ 190in. |
35mm 483 mm i
Physical Design Properties
Weight . 10lb{askg) -
Weight (Wind] Bearing Potential | 50 Ibs/ft’ {125 mph equivalent}
“Hailstone Impact Resistance 1" @ 50 mph [25 mm @ 80 kph]
ELECTRICAL PERFORMANCE
Typical 1=V Curve for GEPV-030 Module ' . Typical Performance Characteristics
5 Peak Power {Wp) . Watts 30
2-} Max. Power Voltage (Vmp) Volts 168
| Max. Power Current {imp)  Amps 18
Z1s Open Circuit Voltage (Voc) IVolts . 214
E ) o Short Circuit Current {Isc} Amps | 20
é . : Short Circuit Temp. Coefficient  ; mA/SC | +1
2 1000 Wim? ., 25°C v : Open Circuit Voitage Coefficient %V/°C £ -009
05 — — — 1000 W/m? , 45°C . \‘ ' ' Max. Power Temp. Coefficient  : %/°C | -05
- il 800 Wim? , 60°C \ ‘ol \ _Mox. Series Fuse . .. fAmps 3
\ s : Normal Operatirig Cell :
0 — Temperature [INOCT] .~ deg.C . 45.
o 5 10 15 20 25 ¥ & e e = —— e ey —— — - HA——

1-V pa~emeters cre rated ot Standard Test Conditicns lirradiance of 1000 Wi,

VOLTAGE {(V} AM 156, cefl temperature 25°C. As with of single-crystal PV Modules, during
the stabilization process that accurs during the first few days in service, module
power may decrease approsirratzly 3% from typical maximum power due 10
g phenomenon known os Light Induces Degrodation {LiDL All mecsurements
are guorantead ot the fonvnate leads. NOCT is defined os 800 W/m?, 20 deg. €
ombient, and 1 m/s windspeed.

GE Energy

231 Lake Drive
Newark. OE 19702
'866-750-3150

gepower.com/solar
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GE Energy

B GEPV-072

72 WATT PHOTOVOLTAIC MODULE

FEATURES
" e 36 single-crystal cells connected in series
- Peak power of 72 Watts at 17.0 Volts

= Designed for optimum use in off grid battery charging
applications ‘

e 25-yeor limited warranty on power output, 5-year
limited warranty on materials and workmanship*

» Junction box is conduit ready with terminal strip
connectors

BENEFITS

e Output power tolerance of +/- 5%

e Robust lightweight anodized aluminum frame
with pre-drilled holes for quick installation

e  Engineered for the most rugged of locations including
those which experience hail, snow, and ice storms

CERTIFICATIONS

The GEPV-072 Module meets the following requirements:

UL-1703

- *Refer to GE Energy Product Warranty for specific detoils

IEC-61215

imagination at work




Mechanical Characteristics

Weight

6.5 kg {14.4 pounds)
7.2 kg {18.9 pounds)

O configurations
U configurations

Dimensions

Unbracketed dimensions are
in millimeters. Bracketed
dimensions are in inches.
Overall tolérances £3mm {1/8")

Notes

1. These data represent the performan:.e of typical modules
in 12V configuration as measured at their output terminals,
and do not include the effect of such additional equipment
as diodes or cables. The data are based on measurements
made in accordance with ASTM E1036-85 corrected to

. .- SRC {Standard Reporting Conditions, alse known as STC
or Standard Test Conditions), which are:

o~

s illumination of 1 KW/m? (1 sun) at spectral distribution
of AM 1.5 (ASTM E892-87 global spectral irradiance);

o cell temperature of 25°C(

2. Durmg the stabilization process which occurs during the
first few months of deployment, module power may
decrease approximately 3% from typical Pmax.

3. The cells in an flluminated moduie operate hotter than the |

ambient temperature, NOCT {Norningl Operating Cell

) Temperature) is an indicator of this temperature differen-
tial, and is the cell temperature under Standard Operating
Conditions: ambient temperature of 20°C, solar irradiation
of 0.8 kW/m?®, and wind speed of 1 m/s.

Current (&)

BP SX 60 |-V Curves

4.5

4.0

a6
T=07C

304 tepgeg _
R R R —— S

P R —

2.0

1.5

1.0

s,

0.0

0 5 10 135 25
Woltage {)

BP SX 65
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COMPARISON OF WIRE GAUGES

|Standard Wire Gange| ~ Birminghan Wire American Wire | U.B! Sleel Wire
Gauge ‘ SW.GE, S Gauga BW.G. | Gauga AWG. Gauga BW.GE.
d i Equivalant In Equivalant o Equivalant in Equivalant
’ in mm. ’ nmm, T inmm. " in mm.
i 0.500 12,70 = - - - 04800 12,45
6/0 0.464 1.79 - . 05000 | - 0.4815 1472
50 (3,452 10.97 3 - - 0.8165 + .4305 10.84
440 2.400 10.16 0.454 11.53 0,48600 4182 1.2934 10:00
30 0.872 8.45 0.428 10.78 04096 10,40} 0.3828 9.21
243 0,348 8.84 0,380 4.65 $.3848 827 0.A1D 8.41
o 0.324 823 0,340 8.64 - 0.3248 825 {.3085 7.71
1, 0.300 7.82 0.300 7.62 0.2193 7.35 0.2830 7.18
2 278 7.01 0.224. 7.21 0.2576 JB.54 0.2625 .67
3 0,252 8,40 0.258 8.58 Q2284 583 02437 $.19
4 0232 5.08 2.238 506 0.2043 B 0.2283 872
5 0212 5.38 - QR20 558 8.1818 452 0.2070 5.28
8 0,182 4,18 03.203 5,16 0.1620 4.1 d1920 418
7 0178 4.47 6. 140 C 457 01443 357 TOFIG | 41
8 0,160 4.06 3488 4,19 1215 C 32 Q.1820 4.1
g 0.144 | 386 0.148 3.78 01144 CoEs 0. 1483 377
106 0,123 CREs G134, 3.40 1018 2,55 01380 3.43
1t o118 2.85 8420 3.08 0.08074 2.30 G208 3.08
12 3104 2.64 0109+ 277 000081 2.08 0.1085 2.68
13 0.082 234 0.088 241 0.07193 1,18 06818 - 232
14 0.880 2.03 0013 2.1 £.06408 163 {.0800 203
15 CHEOTZ2 113 po7e 1.83 30871 L14s o 00720 13
18 0.084 1.83 0085 1.8% 008002 1.29 noe2s. .59
1¥ 0,056 .42 0.058 1.47 0.04524 18 00540 157
18 - 0.048 122 0.049. 1.24 0.64030 1.02 paodrs L 1l
18 0.040 o2 f.042 .07 ] 003589 3.81 B A LN S 5413
20 3.03¢ Q.81 Q038 1 0.840 .03168 1w 0.0348 [ERA b
21 CROR2 o G213 00820 2813 008848 723 00817 0,108
itd (3.028 0,711 ©00EBe L 0T ] 002535 RS 2.0288 {4,728
23 4,024 0,510 G028 {8385 Q02257 0,873 Q0288 | D658
24 L obzz 0.558 0022 | esse | 0.02010 0.511 00210 0.584
25 L4080 0.508 0.02¢ 0.508 001790 | D458 00204 - 0,618
B G018 0487 Q018 0457 001584 1 G408 20181 G.460
27 00184 0 0417 D01 L 0406 | 001480 0ast L0073 8.439
28 G048 0378 1 0.0 §.387 .01264 AR o1 DpER 0,412
28 G.0138 .345 O3 £330 001128 g.218 00150 4,181
30 00148 G318 . 0012 1 0308 0,01003 0255 (0.0740 357
31 CQOTIe 0.288 o010 T 0254 3,008928 227 2.0132 0.388 g
a2 - 2.0108 0.274 6.009° 1. 220 L DOOTES0 | - 002 | 0.0128 0325
aa 04100 0.254 0008 LDRRE L 0007080 {1180 o118 3800
84 400082 (1.234 QUo7 F 0078 0.006304 | - 0180 8.0104 .oLRed
.35 g.ab4d | 02313 0008, 0,127 | 0.008818 0,743 a.008s 8.241
38 G.0078 4,183 0004 1 G G.O05000 | DART 0,008 D228
37 TO.0088 0.173 - - 9.0044583 2118 D.008E G218
38 - 30080 0.152 = o 8.0038885 RO L.O0ED 0,203
3a 0.0082 3,132 R - (001831 0.080 00075 3.1
40 £.0048 .12 - i - G.003145 3,080 o078 7B
41 0044 8,112 EEEE | - e S 1 0.0088 4,168
42 00040 | 04102 - . . Lo 0.0062 0.157
43. | 0.0036 0.091 . . - 0.0060 0,152
44 RD03E £.081 R | - - Ce 0.0058 - 147
45 0.0028 - Q07 - : - - - 0.0088 0,140
48 0.0024 0,081 - . . e 0.0052 043
L4701 00020 0081 1 - - . . 0.0080 0427
48 0.0018 0.041 IR » “ - 0.0048 12
48 cooiz | 0081 - . - 0.6046 0.117
50 C0.0010 0.028 - - - - 0.0044 0112
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RAHIMAFROOZ
BATTERIES LTD,

! Head Office *
705706, West Nakhalpara, Tejgaon
. .Dhaka-1215, Bangladesh i

= Tel 7 9110.3696/3522/8163, 912.6069
Telex : 642814 LVTS B
Fax:; 880-2-8115305. 956 8134
E-mail ; rhi@bangla.net
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FirstPower Technology Co., Ltd.

. Dimensions -

LFP1240L(12V40Ah)

Terminal T4
Specifications Charging Characteristics(25C)
Nominal Voltage 12V N
Capacity(10HR, 25C) 40Ah & § %
Length "197mm (7.76inch) Syene .
Simension Width 165mm (6.50inch) D
Height 170mm (6.69inch) b T“""‘““"‘"’”‘Z‘y [ ~a‘;rgc'\;°“a;c‘
Total Height . 170mm (6.69inch) <l -
Approx. Weight 13.8kg (30.51bs) -
Internal resistance
(Fully charged, 25°C) Approx. 9.5m &
/ . Charging Current
Capacity. 40°C 102% . S T S
affected by 25C 100% T2 4 6 8 10012 14 1618 N
temperature 0°C 85% Charging time(hours)
(10HR) s — R - . . - :
- . Floating Life Characteristics (25C)
) 3 month Remaining Capacity: 91%
Self-discharge — -~
25C) S 6 month Remaining Capacity: 82% T
12 month Remaining Capacity: 65% g 100 e _ - _
Nominal operating 25C+3C(ITF +5F) %\ T~ T
temperature g N ]
Operating temperature range | -15C~50C (5F ~122°F ) S T
Float charging voltage(25°C) 13.50 to 13.80V ™
Cyclic charging voltage(25°C) 14.50 to 14.90V
Maximum charging current 12A i :
Terminal material Copper
Maximum discharge current 400A(5 sec.) 0 2 4 6 8 10 12
@ Absorbent glass mat technology; Life (years)

¢ Recognized by UL & CE;

Note: F}oating.lifé at 20°C designed for more than 12 years.
@ ABS container.

Constant Current Discharge Characteristics (A, 25°C)

F.V/TIME Smin 10min 15min  {* 30min 60min 3h 5h 10h 20h
9.60V 118 78.6 66.0 38.8 26.0 10.4 7.31 4.06 2.10
10.2V 112 74.6 63.3 37.2 25.0 10.2 7.20 4.02 2.10
10.8V 106 - 70.2 60.2 354 237 10.0 7.06 4.00 2.05

Constant Power Discharge Characteristics (Watt, 25°C)

FV/TIME| 5min [0min 15min 30min GOmin " 3h Sh 10h 20h
9.60V 1243 849 724 435 296 122 86.4 48.5 .252
10.2V 1180 806 695 418 285 120 85.1 48.0 25.2
10.8V 1110 758 661 397 270 118 83.4 .48.0 24.6




CRPACITY

TR

S R e Al
TaN2Aa | 2BATGL | 12 | 28 | 21 | 211 | 88 1714271182
ToNza-4 | 20ATRR | 12 28 | 21 | 21 56 [ET{IZYER
NSAn T a2BZOR | 12 | B2 | 25 | 243 | A7 Hariiagiang
NSAD(S) [32820R(s)| 12 | 82 | 26 | 243 | 4T 197 128102
NSAOL | 32B20L | 12 | 94 | 26 | 243 | 47 10719091202
NS40L(S) |32B20L(8)] 12 | 8 | 26 | 243 | 47 1871149 i
Nodor | amaok | 12 | 85 | 28 | wes | 54 liavlee
Ne40TL | 3eBaBl | 12 35 | @p | e | W
NS402(S) [36B20R(S)| 12 | 45 | an | as8 | &4 )1
NSA0ZLIS) F6BA0L(S)| 12 | A5 | 25 | 288 | B4 19711291202}
TTNAD | 32CZAR | A2 | 40 | 82 | 249 | 60 12381135{207)
NaOL | a2czaL | 12 | 40 | 32 | 248 | B0 |23811351207)
Nego T aem24R | 12 | 45 | 36 | 941 | 74 |23811391202)
NOB0L | AGBR4L | 12 | A5 | 38 1 34 74 1238]1201202i2
NSG0(8) [ABB2AR(S)| 12 | 45 | 26 | 341 | 74 1238129200
NBBOL(S) [46B24L(S)| 12 | 46 | 36 | 341 | 74 23811291202
“NE0 | 4BDZGR | 12 | B0 | 40 | v | &t (38011731202
TTNBOL | 4BDZBL | 12 | 80 | 40 | 278 | 81 {260/175{202
TNS0Z | 58D26R | 12 | 60 | 48 | 565 | 106 |E60[1731202
TE0ZL | SSDZBL | 12 | 60 | 48 | 365 | 108 26011751202
SEDZIR | BSD23R | 12 | 60 | 45 | 873 | 103 jES2 1731004
SoD2aL | 550ZaL | 12 1 60 | 48 | 47a | 108 |232|173{204):
NS70 | BSDZSR | .12 | 85 | &2 | 433 | 113 126011731202 2
NS70L | 65D8L | 12 | 85 | 62 | 433 | 113 oepltya 202|225
N7 | B5DAIR | 12 | 7D | 56 | 408 | 132 Tane1raional22e) e .
N7OL . | B50BAL | 12 | 70 | 56 | 408 | 432 100§)1731204/2 G143 1A 21 2.0 A
N7OT . U Te e | ase | 128 |305(173l204[208] 15 1414 6.2 + | A | Daeplycia
Wtz [ 7EDRR.| 42 | 75 | B0 | 489 | 144 |305117312041226 18 |16 48] 1 1A
wrorL | T50aAL | 12 | 78 | 60 | 469 | 144 [305{178)204)226] 15 gl A8l 2| A
NX120-7 | @SDIIR | 12 | 80 | 64 | 853 | 186 19061173 soalaz6] 15 (148 481U ]A
[NX120-7., 1 95D31L | 12 | 80| 64 | 653 | 166 1308 1731204lzze] 15 (a5 aB{ 21 A
N100 | SSEATR | 12 (100 | 80 | 37 | 191 (407178 Tioloasl a7 |70} 7ol 1A
W00 | 9BE4YL | 12 11001 80 T37 1 199 407 |1761212]2381 97 1170 ot 2 A
foNtoor | .| 12011001 80 | 837 o1 |av7{i7e|212|238] 19 118B] 721 2 | A
ree T TITRERY 1 h2 1446 | 96 | 6sb | 230 |B0B[182)212/287| 21 209 anla A
N125 Tz [aus 108 | vD0 | 270 {80812222121257 a3 |eaalies] YA
50 | TasGB1 | 42 | 180 | 120 | 791 | 308 |508122212121257| 7. 2121125 3 A
NAB U0 T Taa | 1046 | 362 |B21]e78{2ac|2r0| 33 33016215 | A
~ho | TeORE2 | 12 | 200 | 180 | 1100 | 442 |621]278|220{270) 7 sroie2] 31 A
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LIGHTS AND CONTROLLERS




SOLAR LIGHT

Model CFL SW/TW/OW/M1 W

SCC CFL 5/7/9 W is a high efficiency 12 V DC Compact Fluorescent light sets for use in solar PV
applications, These light sets consume less power but provide enough light compared to lights, All
somponents are mounted on corrosion resistant, green masked and computers-designed prinied circuit

board. PCB boards are of larger size for easy field repa!r This is a specially designed light for local
environment in Nepal.

Reverse polarity protection

No tube operation protection

Fused tube operation protection
Plastic casing with cover

RF filter for interference reduction
Light structure material ABS Plastic

& ® & @ & @

. TECHNICAL SPECIFICATION .
Light Model No. CFLSW |CFL7W | CFLSW
Pre-heating Yes Yes | Yes
Rated Voltage [vi 112 12 12
Nominal current consumption Al 105 0.8 0.7
Manufacturer

$€¢ = Solar Electrici

ty Company (Pvt) Ltd.,

Solar Complex , Bagh Bazar, P. O. Box : 12515, Kathmandu Nepal.
Te{ ; 4225-253 , 4227-876, Fax : + 977 1 4 223851 email : ises@healthnet.org.np




SOLAR LIGHT 10W TL

SCC 10 W is a 10 w high efficiency 12 V DC Fluorescent light sets for use in solar PV applications. These Iight sets
consume less power but provide enough light compared to lights. Replacement cost of bulbs is more economicai than
compact fluorescent bulbs. All components are mounted on corrosion resistant, green maskad and computers-designed
printed circuit board. PCB boards are of larger size for easy field repair. This is a specially designed light for local’
envaronment in Nepal.

» ° Reverse polarity protection

No tube operation pratection

Fused tube operation protection

Possibility to re-use one filament fused tubes

Spray coated metallic reflector and casing

RF1 filter for interference reduction

High quality imported tube hoiders for increased rehablhty

TECHNICAL SPECIFICATION

& & & ® & ®

_ o : | | 380
Operatmg Voltage Mo o 10.3-15
Filament firing technique R : © pre-heating s
 Mechanical : )
 Dimension LxWxH:. [mm] - | 412x130x40
Weight o @my. L 430

Colour- - White. Reﬂector_w’th Black Cover

Manufacturer By :-

- Solar Electnclty Company (Pvt) Ltd.,

SalarComplax Bagh Bazar, P. 0. Box : 12515, Kathmandu Nepal.
Tel: 4225-253 , 4227-876, Fax: 977 1 4223851 email : jses@bealthnet.org.np







Solar Tuki

ITEMID = STUKIS-TW12V

Operating Instructions
introduction:

The Solar Tukilamp Is a long-life light source bassed on
the latest light-emitting dicde technology (LED) and is
designed for 12 Voit DC systems, such as solar elechic
systems. The Solar Tuki is a focused light scurce, best
used for task lighting such as tables or work areas or for
painway ¢ haltway lHghting. The wvery low power
consumption and extremely long life (up 1o 80 years)
makes it very cost effective and reliable in comparisan
to ather types eflamp tecf*m(og ies. Such anergy saving
loads pay off very well In solar systems as the entire
power systern costis reduced dramatxcaﬂy

Instaligtion:
hust be installed indoors orin a sheltered location out of
the weather and slemenis. First, install 2 standard
Edison E27 size receptacte or lamp fodure, and insure
the center tig is wired for + (Positive) and the threaded
sides are - (negativey at 12V DC. The lamp will not
cperate if the connactions are reversed, and could be
damaged. Make sure this receptacie is ONLY altached
to 12¥ OC sources regulated within 105 VDC -18VDC.
Higher voltages or spikes will darnage or destroy the
Sotar Tulk,

Note:

For use in damp or marine environments, i is best
lubricate the screw base with petroleum jelly to prevent
eorrosion, Do not install in outdoor areas without some
protective covering 10 protect ﬁ“e unit from rain / snow
and the elements,

2 Years for manufacturing defects. if there iz any failure
ar defect with the Solar Tuki within the first two years,
please bring or send the damaged unit along with copy
of invoiceMil proof of purchase to the nearest Lotus
Energy contact office for repair or replacement {at Lotus
Energy's option). Lotus Energy will not warranty lamps
damaged by misuse or weathering or nor*m. wear and
tsar. Repairs not coverad by warranty will be billed at
the standard labor/parts rafes, Lotus Enargy is not
responsible for any consequential damages due to the
use of failure of this Solar Tuki product.

WARNING:

Screwing this Sofar Tuki famp inte a standard 120V or

220V AC receptacie wil instantly destroy the Solar Tuki,
and void the warranty, and could cause injury or firs.
MAKE SURE THE SOLAR TUKI 1S ONLY

Specifications;

Light Color : White

Power Congump.  © 0.7 walt

Heorminat Sorrent - S0
MominalVoltage  : 12vDC
MAXVOLTAGE 18V DC,
MINVOLTAGE  : 10.5VDC

Life Span : 50,000hrs
OperatingTamp,  © -40°C o 70 C{-24" 10 158" F)
Dimension 1 T.Eemx4.5om

Weight ;3049

Sockat 1 E27 {(Edisonscrewtype)

Please direct all questions and concemns tor

Lotus Energy Pvt. L4d, {(Mepal)
PO Box 9218
1249 Thirbam Sadak 3
Bhatbhatend ~ 5, Kathmandu, NEPAL
Tel: +977 {1) 418 203
Fax: +977 (1) 412 924
sendos@iolusenargy.com

Lotus Energy Inc. {USA)
704 Greenwich Ave #311
New York, NY 10011, USA

Tel:+1 {877) 279 4374
Fax +1 {212) 807 1566
;”‘vl’”"'\gﬁ O{‘ ISENegY o wv

Thank yw for your interest in our products
Husenergy.com
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DC compact fluorescent lamps

hocos's new CFL larmps provide very hign
llumination  leveis  with  low  powsr.
congumption.”

Th Pigh qualine 12V DC larp can be L
ctJ*/ in 12V batery <,m<=m‘

The life span of the lamg s more than & 000
hours, A g | electronic circuit guarantees
more thar 100 000 switching cwc&eq.

The lamp has a standard £27/Edison ")c et.
i s an excallent choice for any Hlumination
23

purpcse  which requires mors than %u«.}
lumans.,
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Type [ Light density Lighn Temip, O Current Power Maoltage rargs
I .1 ] Ima W] ]
CL0mw 50 SN, 2700 K - 400 5 N
CLIZOTW 150 w 7Y, 77ow 650 7 -5
CCLI2ITW 550 i ] N0 (-5
CLI205¢ 150 W00 N
CLi 150 630 T IEE
Sk 550 500 i oG
 CLI20ew ) 400 5 s
CLI207W 250 650 7
CGuzliw 550 0K 300 I -
CLL205C EY, Cool, 6400 K 400 1 5 / TR
LG0T 250 Conl, 6400 K 650 7 L e TN
[ cLnic 530 o, 6400 K a0 i /1A
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Sumdaya Urja Pvt. Ltd.

20 M 2000 Qemuw Sotar PV Systoms Manufacturers

SPECIFICATION OF 12VDC COMPACT FLUORECENT LAMP (Model: SUCFL-W)

Features:

» Powder coated CRCA/ plastic housing with reflector

= Acrylic lamp cover

Light Weight

Mountable at any position .

High frequency 20-35 kHz inverter (ballast) on glass epoxy PCB
Quasi Sine wave output

High Efficiency

Points for Battery connection

Solder free installation

Protection against Open Circuit, Short Circuit and Reverse Polarity.
Negligible idle current consumption.

Allowable temperature range from ~10 to + 50 degree Celsius
Allowable Humidity Range from 0% to 99%

& @ ® e B & @ @

¢ & @

' Nominal Operating Voltage 12 Volts
Input Voltage Range 10to 15 Volts
Frequency of inverter 20t0 35kHz
Wave shape of inverter Quasi Sine wave
Efficiency ' More than 80%
Idle Current Consumption (without tube) ~ 50 mA

P. 0. Box. 10233, Tilinglar, Dhapasi-7, Kathmandu, NEPAL
Tel: + 877 (1) A35 3420, Fax: + 977 {1} 435 4838 emall: info@suryodayawlink.com.np



General Specifications

Product name
Product desaription

Electrical Specifications
Availabie ballast types
Nominal sperali

fdinimu ope
Masirum o

tng voliage

Nominal aperating surrent N
NMindrium operating currsnt
Maximam aperating ourrent

Approximate bamen output

Nominal operating frequency
Life time of e (oo
Life fime of ube (bumir
Life ime of shectronic ballast

Other functionality

Mechanical Specifications

Lamp Fixlure Materials

End caps material

Connector and fiting material
Pro dimensinns {LrWxH)
MNatt product weight

Ayailable switch types

Standard packaging
ackaging Dimensions {LxWWH;
5 ht

c8. per m3

D2 lumen

Alight

Armaturs for flugrescant ngnt ( 12VD0 wersion §

INTL 12008 iNTL 12008 WTL 12070

12.0 VDG 2.0 VDG
100 VG 0.0 VOE
165 VDO 16,5 VDC
0,48 Amp 0.64 Anp 0.80 Amp

$A5 Arnp
G585 Amp

0.80 Ame
0,72 Amo

078 Aamp
0.83 Amg

Fraip
o
@
<
@
9
2
8
=
o
=2
=
3
2
@

. 240 lrven DRO umen

ki-z

0 eyoles
3 hrg
1304 nrg

- High efficlency { 8% 5

- Ravarae polarity protection

- Opan ciroult protection

- Optonal 4, 8W incandescant nighilight

white ABS (UY stabilized)

# Nigked ¢
A28 2128 « Hymm
0.28 &g

50/ Without switch

B4 Rocker switeh ( onvoff )

S2/ Roekar switeh { on-off-on ) and 0.8W nightiignt
S35 Pull switch { on-oif) B

847 Pull switeh { on-off-on) and 0.5W nightight

a0 pes.

7HO % 430 x 230 mm

160 ke

0,118 m3 ¢ 8.8 boxes permd

T i

Because of continuous research and devalapment of our products the informaton
= i
and specifications in this data shest are subjset I change without prior notice,

D Sundaya




General Specifications §
Product name CL Multifight 3 £
Froduct daseription : &W%mmnfwa&wpdewmﬂmmmmh ry

gaivanized mounting mcm { 1200 »ensim ¥

Elecirical Specifications 8
Avaitabie ballast typns .  INPL1IDOS NP 12007 INPL 12090 ]
Neeninat oporating voltage : f2gVBC 120VDC 120 VOL. T
Minimom oparating voRage : AEBVDC .88 VDC $.558 VOO
Maxirrom oppaling vollage ; BEVDC 168 ¥DG 18.5v0C
Nariinal aperating currend T 042 A 7 3.58 A 0.80 Menp
Minimum operating currant 1 038 Amp .52 Arvgy .75 Aep
Maxiooum opersting cumend 3 OAS A .59 Arp 0.83 Asop
Anuitadie CFL bypes X mwu Adpin doutedd doin dnsstiv U 4piy

' : 5 watt TWwat 10 Watl .
Approximate uman ouiput T 175 lumen 245 e et 3 TH B
Nominal operaling freguency L 3G kHz
Life Gaus of fube {ondff cyclee) T =35,000 cycles

* Lile lime of lubs {buming hodurs) L »30,000 s
 ile Bme of slseinbric bajact > 280000 s : :
T Muhifghd » s Bt inacepaiates 3 priteatiog gk,
Tevseling g very highy univiber 0F fyclek Gond byering Pork. B AR
rduces tabe bluckesdag,
Othor fusctionality s« High efficiency { BO% 3
# - Raversa polsdy protecion

Mechanical Specifications

Lenp Fixtuoe il v biack ARS hansis, unbreskabls polycarbonate Sovar,

wivle mefamane shade and gabacized mounting bracket
Product dimpnsions (Ladismelery i 262 x 3Dy

N product weight o 087Ky
Stondard bl o e Froend PYC Raxibls round dectss cably (R0 Emmd)
Stondard cabds length o A0 e
Avgitable plug types r o PREWRst plud )
Fry £ With 12VDC car ighter plugy
22 £ Wil Sundaws BT ptup
P4} Wil battery disanps
Stantard packaging L1 pe. por i box /12 208, pel Sailon
Packaging Rimengions (LeWusd) t 8520 x 315 x 38D e
Girons waight R 7 %13 7.1
Vedumna £ Pre, por m3 T O074 37 138 buxes per 3

134 san

e

Becsna
T Spven

THOLRNAS RLOITRE R gevsinerinsd of mur produets e Giovoeg
SR 8 Mg Il afeew! gow patiinct by "?1.1:%-(,\“ st nm‘:r BT

3 Sundaye



General Specifications

Peesiiugd natneg
Prouet Gescnpnon

Electrical Specifications

Avadatie regulater modeals
Meschale npal capacity
Oudpsit napachy

Bystam Voltage

Power Cofsumption

Charge Disconnect Level

Charos Recofinec] Leval

Battery Tamparaturg Compansation
Liad Disdonasat Leval

.68 Reaorinect Lavel

Discharge Curtent Compensation
Other functoaslity

InhiCator modks)

Power sordumption (an/off)
Batiney iow Condition (0%)
“Battery Fuil. Condition (100%)

»lndr:zawr for Baltary State uf Ghsrgo o

Omer inmm

Mechanical Specifications

Entiosss Materials
Stardtard battery

oy

et SR

i
[ § T S—

$SG 300
Solar- Gonerator s

BER 612
6 A {1 10%)
B A (+7 10%Y

SER B.12
BA (4= 1I%)
BA (). 1%

SEH 10 12
10A {1 10%)
10 A [oFe 10%)

12V0E

2 miA (Standty)

14,36 +4 0.08 V (at T=24°C)
13.85 « 040 Y -

NP2V /G

“1%.80 #4- 0.05 WV tatl -OA)

o wnmmrmmmlw«fwmw
: mﬂ@aﬁﬁfﬁrmm@ﬂmdw :

P T

1250 ¢ 040V

HDO4VIA

= Elsclront oventad / shart Girguit gmm.m
- Raverse wnmy protecton

SQCI1VDC

D1A{max)?0A
188+ 008Y
1358« 008V

" (0 100%) LED bar (10 sleps) with o Button swich

= IneHiestor for Changing miode condifion

mmmmmn L
NTOT typa Battery
305%1653220%{&%

2.0k

Arokg

wngaxsam
375 x 235 x 430mun
0.030m3 7 25.6pcs. pér md

®

Because of cordinuous mm r
ard specifications in mmm




SOLAR CHARGE CONTROLLER Mode! scc 1210

Series

SCC 1210 Series Regulator/Controiler has most advanced features for high efficient
Photovoltaic systems applications. These controflers are designed with high quality Power
MOSFETs with adequate heatsink for efficient over chargingfdischarging protection. The system
regulator operates as a shunt controller based on the principle of Pulse Width Moduation (PWM)
with variable duty cycle and frequency. Excessive gasification and destructe chemical
reactions are controlled by means of two- stages charging circuitry (Direct chargi g and PWM
trickle charging). State of the art integrated circuit is used to detect the battery v-tage and for
control circuitry. End of charge and low_ voltage disconnect set points can be adjusied .
independently. Low temperature coefficient variables resistors are used o minimize the effect of
ambient ternperature on the settings. All components are mounted on corrosion resistant, gresn
masked and computers-designed printed circuit board. Charging indication incorporates sensing
of charging current and flickering 'of the LED indicates end of charge. Battery status is displayed
by bicolor LED. This is a specially designed controller for local environment in Nepal.

» LED indication of battery Low/Normal status and PV charging and Trickle charging are
displayed in controller front panel.
Battery deep discharge protection {Low Voitage Load Disconnect)

« Battery overcharging protection by means of PWM
s Wiring terminais for cable are clearly labeled for easy connection
« Fuses provided for Load circuits.
! mmummm
'ii} K :mm’- ] - /
TECHNICAL SPECIFICATION . .Eieétrical characteristics at 25°C
Type A 8
Rated voltage [V] L A 12
Nominal solar current [A] 4 8 i
Nomirial load current-[A] 10 SETRIE [ I
Max. self consumption at 12.6 V [mA] 8-7 » -7
- End of charge voltage
Normal  Setting [V] 14.3 143
‘Overdischarging cut-off voltage v T
Normal Setting {V] . 1.5 11.5
Reconnection limit [V] LT 124, o~ 12.4
Limit values o
Perinissible ambient temperattre°C}: L <25.+40 -25..,+40 i
Storage temp. [°C) -25,.,+85 25, +85 ‘
Dimensions [mm] . ¥ 135x105%55 - 435x105x%55 !
Max. clamp size Fxne—sta'and;smgle-strand [mm2] 2.5/ 254
‘Weight. e 850 . 650 ‘
Manufactured By i~

3€C _— Solar Electricity Company (Pvt) Ltd.,

Solar Complex , Bagh Bazar, P. O. Box : 12515, Kathmandu Nepal. ’ ‘
Tel: 4 225-253, 4227-876, Fax:+ 9771 4223851 email : ises@healthneét.org. r,)

&
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phocos

CR charge regulators CR 5, CR 8, CR 20

The CR series is a sophisticated selar charge
regulator family that is based on a special
customized, very large integrated circuit
(mixed-signal ASIC). This ASIC integrates
analog and digital electronics into one single
chip.

The circuit provides high-efficiency charging

technology combined with a drastic
reduction in the number of electronic
components, Therefore excellent battery
treatment is now available at reasenable

’ “gost.
Battery State=of Charge d‘splay _
Charge status display. ... . The :gl&zgﬁuﬂng. "h tgmpemt:md-«:----;
P I compensated three-stage charging method
: rat |
Installation fauft status dtsp ay (constamt current - boostlequalization -
. float) provides an increase of the battery
? 4
arge t"”g“'”"? Wﬁ,‘? | émm) ifetime of 20% up to 100% compared 1o
ntegrated strain reliet simple on/eff charge regulaters, The charge
Movable cover to hide terminals controller adjusts itselfl to battery type,
o battery capacity and ambient temperature to
PWM"’EEU"at':"' ' ] improve battery treatment,
';’g;e; d:}ag: cc:;g!r;g ariixh;m The very large integrated circuit reduces the
" az usgtmenr’;g é cealedventeq  Umber of electronic components by 90%
JUstY b EOVEMEC  compared to conventional regulators,
batteries require  Therefore the CR regulators provide
‘ environmental conditions.
Solid-state circuit and load protection - M'-l.’he enclosure of the CR series pmﬁdes a
Reverse polanty protection very easy installation combined with a
professional industrial design,
[Voltage _ _ 12V
| Max, module current _ 5/ /20A
Max, load curent . . %/8/20 g{‘ n
%Dlmenmens N _ 3% 133x Z!b mm e
| Self poyver consumption ' R _ <AMmA
®
\h

Phacos AG » Bargerrasse 2.0 = 8917 Hlerkirchbery

Subieet 10 change withaut b?e ® Q\

My 20

inf@phoces.com * wiaw.phaces.com
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: Ph;x_osm, Gorimany

“Phocos Europe GrmbH, Austria
‘eeurpsE phocas.com

h o8 Eastern Europe S.R.L.,
“Romania

C T naurspe@ahoses.com

Phocos China Lid.. Ching
nig-china@phocos.aom

Phocas india Solar Pyt Lid,, India
nfp-indiag@ptoccs.com

Phocos SEA Pte Ltd, Singapore
NE0-220@phocos. cant

Phocos Latin America 8.R.L, Bolivia
amo-latinarerica @phecos.com

Phocos Rep. Office Brazll, Brazil
‘nfo-brazl@phocss.com

_ Phocos Reap. Office Eastarn Africa;
Kenya
o-eastemafrica@pbiicus.cem
Phocos Rep.-Offlce Southeen
Africa, Namibia R
‘o-sadcBphocos.com

Photos SunDanzer, USA
rostisagdphocis bem '
Phocos Rep. Difice Australia,
Australia [ .
ro-austriia@phcsoscoT -

www.photoscom



Suryodaya Uria Pt Lid.

Features' . ‘

MOSFET based Pulse Width Modulation (PWM) charging pﬂnc1p1e i
Powder coated CRCA/ plastic housing '
Light Weight

Wall mountable _ :

6 volts out put for cassette player/ radio with muitiple output jack
LED indicator for

- Battery Deep Discharge (Load stconnect) Red LED

- Charging in Progress - Green LED - -

Easy connection points for PV module Battery and Loads

Solder free installation

No Load, Overload, Short Circuit, and Reverse Polarity protections.
Automatic Low Voltage Disconnect, Over Charge Cutoff

Blocking Diode to prevent reverse flow of current to PV module

Very low idle current consumption. :

Allowable temperature range from —5 to + 50 degree Celsius
Allowable Humidity Range from 0% to 90%

® 6 6 © © @

® © ¢ 6 © © ® ®

Ekoctricat Specification | .
Nominal operating voltage 12 (or 24 volts if required)
Maximum Charging Current 6 Amp ’
Maximum Load Current - 6 Amp
Load Disconniect Battery Voltage 11 Volts or as required
Load Reconriect Voltage 12 Volts or as required L
Charging Cutoff Battery Voltage 14.2 Volts or as required P
Charging Resumption Voltage 13.2 Volts or as required
1dle Current Consumﬁtion Less than 6 mA
Length with flange . 225 mm -
Width 1130 mm
Height - S43mm -
Weight . 600 gm
P. 0. Box. 10233 Maharajgunj Chakrapath, Kathmandu - 4, NEPAL 4

Tel: + 977 (1) 420 517, 420 537 Fax: + 977 (1) 420 564 email: info@suryodaya.Wlink.com.np
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User's Manual

Ap

Doc¢. No.:01.00

Electrical Specification:

Nominal operating Voltage

:12VDC
Self consumption 4 mA |

- Current Model Apple 5 5 AMP -0% +25%
Current Model Apple 10 : 10 Amp -0% +25%

Current Model Apple 15
Low Voltage Buzzer Warning Level :
Low Voltage disconnect
(Non-Penalty mode)

- Low Voltage Buzzer Warning Level :
Low Voltage disconnect
(Penalty mode)

Load Reconnect level

~ Penalty mode reset

- Boost Charge Level @25

PWM float Charge level

15 Amp -0% +25%

11.70 V (Non-Penalty mode)

11150V +/- 0,10V (Non- Penalty mode)

(with discharge current
compensation -0.04V/A)
12,10V (Penalty mode)

:11.90V +/- 0.10V (Penalty mode)

(with discharge current
compensation -0.04V/A)

11270V
14,50V +/- 0.10V
: 14,5V (with Temperature

compensation -0.02V/deg C)

:14.10V (with Temperature

compensation -0.02V/ deg C)



" Suryodaya Urja Pyt Ltd

{An {80 86451:2000 Certiffed Solar PV Systems Manufaciurer)

SPECIFICATION OF SOLAR CHARGE/ LOAD CONTROLLER (Model: SUCC10A12)

Features:

s  MOSFET based, Pulse Width Modulation (PWM) charging principle
e Plastic Housing

e Light Weight

= Wall mountable

LED indicator for ,

- Charging in Progress/ Baitery Full Charge (starts blinking) - Green LED
- Battery Low (Load Disconnect) - Red LED

- Over Load - Red LED

» LED bar as battery status indicator

e 6 VDC output for connecting radio/ cassette player

Easy connection points for PV module, Battery and Loads

Solder free installation '

» No Load, Overload, Short Circuit, and Reverse Polarity protections.
e Automatic Low Voltage Disconnect, Over Charge Cutoft

= Blocking Diode to prevent reverse flow of current to PV module

»  Very low idle current consumption,

2 Allowable temperature range from —10 to + 50 degree Celsius

s Allowable Humidity Range from 0% 10 99% ‘

7 pech |

ominal operating voltage " 12
Maximum Charging Current 10 Amp
Maximum Load Current 10 Amp -
Load Disconnect Battery Voltage - 11.4 Volts or as required
Load Reconnect Voltage 125 Volts or as required
Charging Cutoff Battery Voltage 14.2 Volts or as required
Charging Resumption Voliage [ 13,5 Volts or as required
I1dle Current Consumption | Less than 5 mA

2

PO, Box, 10233, THingtar, Dhapasi-7, Kathmandy, NEPAL
Tel: + 877 (1) 433 3420, Fax: + 377 {1} 435 4838 email: info@suryndaya.wiink.com.ng



Model SCC DC-DC 1A/2A

SCC DC-DC Series is & highly efficient 12 V DC to 3, 4.5, 6 and 9 V DC to DC converter used
for powering radic/cassefts or any other elecironic gadgets operating from DC scurces. All
components of the converter are mounted on corrosion resistant, green masked and computers-
designed printed circuit board. The converter is Integrated circuit based and has built in
overcurrent thermal protection. The voltage selector slide switch is very robust. For increased
power handling capacity power transistor is used at the output of the converter, This is a specially

designed light for locai environment in Nepal.

« Reverse polarity protection
= - Fuse for overload protection

= Multi purpose output DC socket

suitabie for all standards

= Possibility to reverse the output
polarity

» LED indication

« Metallic casing/ABS Casing

TECHNICAL SPECIFICATION

Electrical characteristics at 25°C .

Rated input voltage 12

Rated load current 1000

Rated output voltage (Selectable) _ 3,45 6and9

Conversion efficiency (@ 100 mAload)  [%] 715

-Permissible ambient temperatire [°C™ ‘ e e

' Sto ge temp. ~25...+858

o e 00X 7T x 38

.l 260

Manufactured By ;-

ter Model No. , - SEC DC-DC1A -

~ §CCDC-DE2A

12
2000

15845 6and 9

71.5

-25..+85
100x77 x 38
260

- Solar Electricity Company (Pvt) Ltd.,

Solar Complex , Bagh Bazar, P. 0. Box : 12515, Kathmandu Nepal.

1 4225-253 , 4227-876, Fax:+ 977 1 4223851 email ; ises@healthnet org.np
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