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1.3 E i k . "  * 4  c l e f  a r 1 . W % 7

,115c.tct;) 31- M -1c4,11 31712F " E . ,  f e r d -  ,u1k-ficA-D-1 fgzffr-e-9- 3 P r h .
3-eTT e;-) - i i m f 4 c 5 . e )  g f e .  (Power) ,  N -T g l d  ( P e a k  Watt) ,

(Energy) " f t  e j l k - ,  I

Z I f e  (Power )
mir;-1 e c I f  g r c u  7 7 . - t >

i'ctefictieciA fFd-T-4 c.e)tlud14-11 g r c r - d  Tre- N e i  g f c r - d
ti-F4   g r c r - d -  I  ri

P = E / t

P -  \ 4 1 4 - H l r i  - F F e  (Wat t  1U)
E - - 1 v 1 1 \ 3 1 M l i  ( W a t t  Hour W h
t - e l 1 4 11 , 1  -1(11\ s l e r  (Hour  TfT)

f:TW Zffe (Peak Watt)
f4-P43- + - i l e , m j e e t s 1  z N f f i - l e )  191-4 I m a x  V m a x
1-11t4e.em, 4-154,-v4 %PI-Tr (-?_50_ -«F911c-NI e-   . )
coi5-1do-n . )  % M l a l d  E I T P U ) -  f'-f-Tur 4 R ±

z I m a x  V m a x  I  I m a x  V m a x
3T17k 3 - 1 e W 9 1 7  P m a x

Pmax (Watt)  = I m a x  (Ampere) x Vmax (Vo l t )

z r k  - I c e )  P m a x  4 - 11 - 1  -cite .4->ct)

-311-47 (Ampere Hour)
Trtr A m p e r e  H o u r  I  . 3 1 u i  oh) . . r f f l .

e  Jurer  g e i c t ; )  1 0 0  A H
.:1-1=1:1- 100  A  2‘1-.Ttia--  • c )

•Iudiel+-41 5 A  T Z T  I

WO-el (Irradiance)
Irradiance 7erzrf a - 1 1 : r d T 9 T t  W a t t / m 2

21T1-- . W 1  4 - 4  e l 4 e I
 T r t m i , 5 4 - 1 1  k 4 1 + - 1  v i t i l c t ; I v i i  I r radiance «# ' -q  1000 Watt/m2

1*17 c 4 ) 4 - 1  I  4---47:1). e r f  41)5_1,ric4,-1 141tl
Li f I 1 0 0 0  watt /m2 3 7 4 7 - 2 T P : r r  .9 t3e-A.  T r f t 7

(Insolation)
9 1.111)-1e. e r f  i n s o l a t i o n

-111-1-,'—u I Insolat ion T z t  Wat t -hour  per square meter perday (Wh/m2/day)
f 479 .  k e r  ( c R  ITTET) 1 0 0 0

Wattim2 c4<i W t 1;1 M4-1 9 4 7  44-1 I i nso la t ion  12 hours x  1000 watt/m2 =
12000 watt-hour/m2/day T R e    : f s 1 % - b - 7 1 1 = 1 3 -  ctpriie-ict)-1 t i t



g9T-4 insolation 12000 1-1-1- I  '-ile-let>) 7 T i t  insolation YX00
v,X00 watt-hour/m2/day  I

ftIW -ZT9- (Peak Sun)
Insolation  1 0 0 0  watt/m2 7 1 - #  3117.k c c i u d l )   P e a k  Sun

I Peak Sun e  f k9 -1 -1e07  1000 watt/m2 eitieKet>)
7T71).  1 - 1 - 9  I  \151-111,-) Wa t  ;1‘(-1 i n s o l a t i o n  4500 watt-hour/m2/
day % - 1 -  Peak Sun 4.5 I  31-21 it9.1-TeRT ,314-4-11 %-17ef * i f  1 0 0 0
watt/m2 ettleitet>) 'ETTT:A Y.X gftraT4 NrIeltecß, I

el4 41s.siji zrIk-4q-
4rir 41s,Lic,Ki * 9 r t "  e l  (Solar cell) I l e  T f r 9 T T   3 1 4  ti;c41(ict
(Semi-conductor) I l d  Z R : t  *1.1,1 = 1 " , " ( r i r

`deh rIrct><ui (Electromagnetic Radiation)  % A L I  ee -Tr r  Elitur.ff
Tre- I  eikik t m - P 7 N  f\ct>1.44-1,t)1
Bilitr-tieict)ct>i   9 . . 9 )

t u 1

,31

N i  3 . . 9

N 31'4 elm*
P

++I-titer) Contact

e r f  e tDul  N  3TA---f7r--«wiTr # c r i e  cie14-11 \3c4^-1   z  P
311,relleictp4-11  e   N  3Teier-iteictx4;1- T r r i r   , 4 4 - 4 11

I aZferer N TIT   P o s i t i v e  Charge (or holes) P k i t  71" I  #T44T
ie«et)ul f t e  N  seitfetI el et)+-I  P  314 e l l I et 4-11

41.-1ctD 14col me.,e I 3P-TrEd P Z N e  f \ e l e r f i e t
ectrIA(-12114T etA  e t ; t r e  11-4T-g e . T T  I

Z1)--MV " # - -  9000 W/m2 eitlettet>) e r f  T h - a  0  ez---g 114 ,c4Kr1
 f e 0  Tre--Ä-R-trr-d-zrr

100 crn2  T f t -  A.711d  eic49,
.d.11-111 <  < 1-tcPtZ e  T r 4

 c m e e i t i  ulvl Tr4 3-e-r Trer- ttr-d-eJ.114 czect;) '114 1-1"---r
3Tra:qct, 1 \ 4 4  cRy  e g f  \60

ldl  #-M-9 -rt 411-kr1+-11 ( P c i l  9 . • * )  I d l  N f i e l - 1 1
4̀A. e «  =  1 1 4   , r t r i  f r e t  11\71
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e r r  4 ie e l  4;1 e T r - d r  4 1 1  T r e r T z  •ZLI‘el 5 er-i-D 1  Lh vi 411 f l -g7
Tre-ü 1-1-:4 441 e‘qj'A CLI . r e e f i L i  % - 1 7 .  1:re

*97   T g - z r ' r i r  e;21
gt I  ziel 2,1141411.ei f̀ eif\vt,t1, \VVA '11

4P-1 4)41 Tr4

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

enok #9-Fe

T. 9

4-iis.„9,o

4ile,mj14-11  ce2 , ;  et)  e r r   c m )
cm+-I TrA- ezg z ,e121 13#C1-2.1 3fr9-9- I  me 31--17-2TrI1r

 f e 7   w e r e  c0 t r - m - e - r  wzri tit ig-fe
411sel e g  .9- .1i\711 \3c4Kri +Ifi 7#fr e l 4 e4,0 411
1141e-1 5u115 ( B y  Pass Diode) 4 ) 4 1  Trit7-4-1- I  Tniku11411 d . 1
+115e1+-II 5,i  u r e r g  Trib\-7-Tr  A i ts_seet t l
wee. 5-Tw -@9-1
.M%i-kuilqi 4 4  4-1.15_,e1cA Specification cnPrici,I 9 . . 9  TIT f1/47

3-rfffeT 9 . . 9

* at standard test condition
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Imp

T-7zrz/til.k

P D

OC

Tr'r-rz a f 4 - 4 7  ( +  — )  e i  ct)-3114e14-11
cArd. z  c 4 ; k r d e i l i  Short-circuit current (Isc)

Met 3fTeTP:IT ' - i c - 1 - 7 Z  (0,V) I  Pcil T o -  IscB  f e ee•t-D‘l I  4 - 1 - 1 eei ct;)
 141 ' ,1  3 1 - 2 1 - - 1 - r  t t r e A  (0 ,A )  I  3 T T e z r 7 - r i -

Open circuit %-1-1; M e i 2 l e   % - t ( F g  ,31-53,4,14-1
c'13'17aM-re Open circuit voltage (Voc) ̀4111-1- I  9 .  V o c   O D  cY

I

OD f i l7  ct2,; Effff  f f 1 7  c t D u e . e i l i   M f i  l c t p l e r f
I Z-41. OP %-1)--*zt c1D-'<ue. OB ck lc “  O P  (V) x OB (A) =

OR (Watt) I  7q1:1-_, 9chItM Power curve NIA" 117141- N 7  4 .
Power curve I  7 9 -  614+11 Power  74`41--T

rcncild. %-tert7 O C  =  Vmp V m p  M a x i m u m  Power
Voltage '11.?"1-- I  Tzrfer \Jr  6144-1I Maximum. Power V m p  ffrff  f . f k . 1 7
f 9 :  OA = Imp elI Max imum Power Current (Imp)

Peak Power (Wp) = Vmp x Imp, Watts I

 t l ( s r l  c t e i  1 - T k  Peak power 77aT Standard conditions 14T 4111
I - TA  14tT f'--Z-T-*--sT Specification 141- 0 W p  t -Mei,M I A-111 ect>re

Solar irradiance 31.247_, til•H 1000 W/m2 c . 1 1 1  T h 7 7  4),5_,VI
fr717- 1 P -1=h4-1 . « ° C  I  'TT%1Kulc-N1 1MIc1+-11 1000 W/m2

-clftr-1,01 t1141 :1g7 7 4  614A-11 z  1 1 4 M 4 - 1  14'1 T R : t
dr-le)H e  e   e s v i  7 m -R-0-r z r r f 4

Specification 141- f e - T T  o W p  I  Peak power # T - M T T  +-115,Mji31-pc4ct, 4-1   -(ii4?.5),
e  el cm 4 .  - - e - ( 1 , 4 ; i  Shor t  circuit temperature coefficient 1-1"—T"

eAN . t . t ° C  '49-r . )  ' t e r  3 r 2 f m -  ° c
-171:1-r * 7 1 7  1-i15‘Vc4,-) Isc 0.9 mA T - - 4  I  T A  lAi>i<;-) ,37kTi t t r

r ̀4-1714T  I s c  0.9 mA



IT( e u z et) Open Circuit Voltage Coefficient (V/°C)
(11\e %-rk N  Z11-717- I I  7t) ° C  f e r  3 t e r  f , ° c
ei 114e711 %-171=f1- Voc z‘l" TfT9- -0.10V A- >4e.,9> 3T2A- V o c  (21.6 -  0.1) =

21.5 %-l#E I  4-1, 4c1p 1 P # - c t >  I 1 - 111 4 - 1  ° C  %21-1" `4-171:1T
137eW 12ger" 7 r f i - r  v o c  1 3 - F  -0 .9  % - t r -  . 1 5 ( . 1 1 d ( ) )  e d l

#-«e- 11(41-)41 y e c  1-174ET Voc e  f i r -9- Voc = 21.6 -  { (45°C -  25°C) x
0.1} = 21.6 -  2.0 = 19.6 I

q\LPActpit 1 1 4 1 1 4 - 1  7 1 7 T I T  TkITE 31-i24 t r i 2 4  voc  4-1111411
efivii<  f k - f r - A -   l z r e f ,  e r e .  m e c w u i

 1 1 4 2 h 4 -i e  6144-I( e«R"  4 - 1  d p )  Z I fe  Specification 14T 3.-Agi-
4̀-17 4.5.7eTT  e r e  #1---ez 44)eseeitA  c l i d i c i t u f i g
 >414-I M A  614 \ILleirh errts% I

#-0-13T cilui=h4-1 filet)imictl t i  4.  9. 3-2:fr-fr Tr4, trez

Tsc (x) =  Tambient (°C) + 0.3 IR (mW/cm2) ( e t  4. 9.-.9)

zA5i,
Tsc
IR
0.3

- e 7 1 7  #TA"  ciI Li 11 •11 °C TIT
- E T T I : r e   mi l l iWat t /cm2 zir

Constant coefficient
.315<ulct)) I R  q t  I <  80mW/cm2 7  ftZ\T-*-). 3T1-*-)" cildicKufiq
.«°C %-l\TTIT #f917 #9.)"  ciP411,11  9 0  31-TITT \ereC I

w e e  tifeq-2T
Eft-q, k t s - d .  lAuliA4-11 T;171'17 Takk 9 : f l f r  (Storage Battery) \I d.1
7:171). Tke-cW)-1chel (Electro-Chemical)  ( D e v i c e )  t r ,  e i I efii
e)\Ai (Chemical Energy)e ,714-1-11 +I 7 1 " - e  Z  3.Trq- I  31-12i17 eAel
i t e T  e)w I (Electical Energy) zn- ektrm  f 4 - g a .  (Current) 3717 ,11<1,3.0,
vim e z d e i  e . 0  c i r f i  (Lamp) T .  O e c t , el M15 (Electrical Load) ' e l '

 j f I t r  < e n qildp gf-t--41- (Chemical Reaction) ere z
billMet) (Positive) ‘-c• c • k i ct) 1 d (Negative Plate) f.d-7. w g - 9 -
e.,rA I

* e t   lAct ,w4,1 aq15e4-il zr7rr .eenm,-Ith 47h2415e   1 4 ' 1  i;r-r-g
 7 : 1 - f " * - -  4 4 3 -  3 - a - r g  4 m i  czie4-ii <emirict,

31T:5- K t  q-ekT*'r  e   \ i l ‘ 7 1 1 4 1 1
zeiturff e • t e c i i   e i  (Secondary Cell) I A
e f r u  n t t .  (Lead Acid Battery) z171" d . 1  t1,1A-1 \Igl5tul

eqi,411 kt#1-1-1ft  \ 3 0 - 1 K r i  c r ) r d .  T .  1 1 z i  "e1R-1-)
v14-111 I  a q ) 4 11  eif\-ch  + 1 4  ,Ar.)t)qi T N --"f (Charging) 1311-1- -#er tre ezii3)411 4144i, *Tre-  t r e h g - - 4 4  "A""
17zrfTT T1 4 7:1-Fe- 1  \TA ( E n e r g y )  Th-917



‘-R1  3 1 - r c p r t  r h
r'ee l  I% (Discharging) '1-11:Pi" I

 f g - v -  mut1A411  Tr47w. ezie5e  f e u  7h71-u- .q1,5e
e-9-) f f f u  7f7Tu .4i1415,e  a t i r e l - R i f f r   1 4 ` N i i  11)ieteui Trk

 0 , 5 e   T 4    ( S I L  Battery) 7 .
3irce c, l ,c1)1 r e  c.tDei m1T,ft (Deep Cycle Battery) I

 e,,dp ittid5,e41 u.dee erü e1mm41i 4-11114-11 ?Op« g\rt) 7-4W
+It 4 1 7  ee.1 m e i c m

(Surfce Area) ‚ e  g W i r ,  I e t  czli5 e r l  e d l e r .  `43-7-A.
T r I t 7 e r 7 4 :  livi41‘1 i e f f i  e 4 h 1  1

Trn- f4-17 grcr-d. (Discharging) e -  e*.,1  W r f  , s 4 5 e  3iTcM elzr-dre 9 0 - 0
reel'

re4 ettictmi ezq)5e .uTrztraerTr4:4T k g - d -
eti4-11 31.T7,1# (Continuous power supply) TA 3 - b q  1 , 1 1 1  ercP, I  Me.14,1

Llei4 et4-111 eird-r-*'rs  .44,1,4;1 lvirti4-11 zr-«e- 1,11 IN
.77:fet e l A i m c p )  .9-der f e l l  411114-11 4 I f i  m f e w r  ehM

gft-e-m- (C 20) Wrire fq"..t7  T . )   z R I T
. 4 5 e m 1 i  4179-re. L90-0 3-f-d7r9- <-14-4-1  T r 4

 4 2 , 1  4414-lem  4 1 4 1  4 I f i < 5 7 1 ,  tre9- I  Lieu .4114)5etili
 l b a r  'Mier (Maintenance free Battery) 1-1.1"-1- I  ‘ ‚ i ct)Kchl
 ( G e l  Type) 1-17f 31-21-W 1;cewsi< T917f 44-11d. (AGM type) %-171. I  zffaT
erzi1,4) 5 el-II I t - 4 R  1A) eT117 r a 9 "  I e4«-11 (v-ii,4)5e4-11 4 A   r l d r>15e4r1
e,

v-11415e4rri f e u  gRcru aTre, e  . 4 5 e 4 - 1 1
 T r r e m y r  e r u  e f r u    3 r 4 P - 1 1 T I T  d ,
e i k T 7  r , t ) 1  6 1 e 1 M c i z I t e l p l  64414)5e T r q t r  '1'49- (Sea l )

Trit7wr w r e r ,  z1I w Tr-Ist i z a t e  -q-rf-e7 t t r - A - 4  I wrest -11,3i
Tro  I  e h 3 f t e : 1 7 9 -  ALlle1 M r e f f l  7tiullc4-Ict> 1 * - d i Tr

 5 1 4 m 1 4 - 1 1  grcr4 ercA I \rietI4Ki t f r e r r  411114-11 ct)41) 31T-A9-
Kit .7r7Tr 1-11,11 21-(719-. e 4

Valve Regulated Lead Acid Battery (VRLA) T O \ -re -ant, ü
qe1A-11 T-er--rs . w r t e r   T r d   e  w r e s t  5.Ti'

3t-eTttarT ( P r e s s u r e )  \30-1,1 31-17211TET +qlei fq17f1tWff 41Tictpl MI I
h e q  re4414-113) '4-74 (Va lve )  T r i t I 7 e .  ( r 1 1  3 . . 3 )  I

\TI  3ti7-21T 3i7frT «rrft 1014Ni p.i)41e.,
“ i i r r t  - 9 - f * - z r r  T - 1 - 9 7  ` 4 . - T k  11 \ r i e l  7 1 1 .

eviiet;) 31-N-T-te-r 'gm ..mece)) 111,41Kiii cOviiirk-tei, 3 11 * -79- 7. 514\41
 111 .314-11   5 r r e l t  I  717:14 w r f t ,   3 1 - 1 - 11 7  zllvt 47)71- 1314
ezrFt k l c r g

5 -Fu wret  :rilItTut. f eu  7ftru wrre i t - 0 3 T W S T N 1 7



T'+-17
f v v

IYIM
ei-a

etullr4-14,

te i .450,2

Valve rernilatecl Lead Acid Battery Comnonents

9

e

.z4,14-11 t-rq IAA T r c r i #  3 r -qt---*-r 7rftr T-zrie ert e  I
zr-ftr  w i e r  3 T e  ¶\5e11,351 (Self-Discharge) %-1-7 Nirg. .:1-eZ I

TrFg-9-r %1-T q t r  e l4-N 7 9  1-1-‘t 411 1;171-T 4-1{,-11r4;1 ' U T *  -c4Nri
t
,42,A 4'1 .q77:6ffi-  31-ru cEf7zh ,,z11,4)ci)  4Pri   31-r73

ct;) Brp3 2 1 -r'49-re 7 T-Ter Z
f\e-11,;i 4T7- w-4r-ff T r e 7 1 ) -  I r k
,v-11,ct> 37417  ‘ktitt)T-1431, (fr l  ( 7 . 4 5 e >  Recycling (79-:37#117 \c-1-1Kri)

emeri, l e 4    T i 1 9 -  tre-- I  TrIzrFP,T-ff
 e 1 4 - , - I c t ;  TR:it re.i«-it .44,15e a i d i e u f i g

31-rm-*---9-
<<impiet, lÄrilen5(Chemical  Reaction of a Lead Acid Battery)

f r s  .411414-11 -11.4f;-1e.t,

(T) ( P b 0 2 ) :  tht-Aitql-Md.54-11 1

(Pb) f f r P I T  : 1 - 1 e . 5 e 4 - 11
(Tr) ( S u l p h u r i c Acid = 112 SO4) c 1 ) - 1  .  I  d.4-I I y I e re, I
(Er)  ( H 2 0 )  :  e i - 1 , - . 1 e i l e d c i l  l a - z r
(u) f«.3- ( P b s 0 4 ) .   t  z  kirft%-i-Lii'd5e4-11 4 le-4

se-cli,yi  mrer5T-1-    7 W - z f r   :

Positive E l e c t r o l y t e  N e g a t i v e  P o s i t i v e  E l e c t r o l y t e  N e g a t i v e
Plate P l a t e  P l a t e  P l a t e
PbO2 +  2 H 2 S O 4  +  P b  P b S O 4  2 H 2 0  P b S O 4
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EMI-AI-6'4 k i t D 1 -  ,-e5e}+-11 '4)+-2T: Pb02 P b
PbSO4 cr4,-e 7  e-.1.1-1.7R-ite.clz) H2 SO4 7TerPT (H20) tritCr7 e

H2 SO4  T z i t  ? T i  c -FÄ I  «zil 'r e q i c t ; )
..1-1:1-d-Ffr Tr« 311t>i I

T f f i  meff i -17 4 - 1  1 3 - N 7 I T   : -
Positive E l e c t r o l y t e  Nega t i ve  P o s i t i v e  E l e c t r o l y t e  Nega t i ve
Plate P l a t e  P l a t e  P l a t e

PbSO4 +  2 11 2 0  +  P b S O 4  - ›  P b 0 2  +  2112SO4 +  P b

31-17-z1TIT1- tf-At-65,1- Z kl'ffIDT efa--*'-‘T PbSO4 e14-2T: Pb02 P b  17T
H2SO4  z l f 0 -  W t r  % . 1 1 - r c  I  T171)-

-eitf I
atT1T- (Battery Components)

ezi4-11 1 4 1 & , e i  teiNT15e) Tri t frTr
(T)   ( P o s i t i v e  Plate) :  f k - g  ( P b 0 2 )

 ( B r o w n )  .41c4;1 I
(e) I  I c+-1e4, e .  (Negative Plate) :  Th"  r f f - g  (Sponge Lead) aT 5P11;‘1

Gi.‘114;1 7  gRTer (Grey) ..11c4D-) I
(TT) ( S e p e r a t o r )  : 1 0 i  ct) *tuic-4-1*,;;Ie5eKiii 31717117

17-11\31ct 971# 71f47-*')" P V C ,  4t-417, T971. 411 ( G l a s s  Fibre)
3e 4K14--ff-- .0-11,--A

(-Er) e e . ,  (Electrolyte) :  i f f  717c=icpct>i ( P u r e  Sulphuric Acid) 7
Nft-dre (Distilled) ' W  ft-31-Tert-iW-Ar ( D e -ionised) ' A A  (Water) T ' r
ii=rtra-r--4r6 zr-cA

(u) ( C o n t a i n e r )  :
(Container) 5-1-1- Triti- T  Ne.ci T f a T  . d 1  eectp-i (Cover) I  i t - 1 -
1-eili%dct)

TrTN- T t 7  'c.411c+-Ich g l i t 9 7  (Positive Terminal) u  I I c f )
e49-9* (Negative Ternminal) 1 # g -  lel+W*) (Vent Plug) ,3-1511 TffiT.*-T

c i . )

PI 9 ' .  9 . f . -«u 7ffrU &Me (Lead Acid Battery)
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eLl I C•t‚ LITI-d-f (Capacity of Battery)
7-76' 1245T-1 cl 1' t  (Rate) 17 31-2-Ti e 4 - 7 7  (Ampere) TrT 7 u -d-r  z r w z r
31-4f4 e t A   4 4'1 + I cip‘l N  f A  TIci

-1-14-aT (Capacity of Battery) %-lf9 I  M
311-«131- (Ampere-Hour) TIT 91-f4- I
.15tuIcts) l E f t r a T  31-2Th C20 3111IRTIT 900 Ampere-hr

Amp 2'1f u e . k - 1 4 - 4 1   e  . 2 4 1  ,:1,4).1
of iTT r̀  t r e u  I .3u  t )  L 9 0

Amp_hr cip) e   ( F u l l  Charge) 7 : 1 7 1 - A -  21-cf PIP-rh v i  7 1 - 4
ct.C11 I  T9411-  &feI" Z i f d -  4)41 i  x  0 Amp_hr

TA- .2T12 w e r  e d i  . 4 0 1 i   A m p _ h r  TIT \ 3 1
7:f4-- I  37- N eci c t . ) ud.c.f))  0  ̀ 4-T-E1)" c 2 - 1 et t ; )  e t ) 4 - 1
5,1\1irrcS\ 1

S.N. Description
1. Model no. ABC
2. Capacity in AH @ 25°C @ C/20 60 AH
3. Discharge current in A@1120 3 A
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) 4.5 Kg.
7. Cell voltage 2.1 volt/cell (@ full charge)

• e .  eriLi lAuw-414-11 w i t  1 5  e>cl;1 Wrdr5T9Te 3M:1711:rr
cti 4 1  ri f ' s  elI \ric4;s1 3rr%1-71crr (3Ted C20

Rating TfT) Tgrzn-r: ez1e5e,(4,-) W4:1-dT i24511 Tlf«3' I c1-1„1(11e.c.1;) OP4411r1 (
Temperature) A  4\1 ( 2 .4ciji -11:1-31TFT 37t7 tfTe- I   1 1 4 4 - 1 1 1  e r
e41)ct) 1 1 4 4-11r1 'Efa7,9- e t T  ,4)c1;i .31=1-3TI:ff 3T-er 3373

Tfl-%117131-d71- -z4r.iz") Specification 9 . . 9  TIT f e g

ClIrvItel 4 .  9 . . 1

Capacity 60 AH @ 25°C @ C/20
t  Specification A- *11-71-4 a e - i c t D  t i ct)c't l • r t )  ,71+-4-11 cc) AH

C/20 ̀ 4-1—TA. eAN A  cf,ud.   f 9 w r 4  blud14-11 e2-114-11
eict « « ° c  ciI 4-1,4;1 7filrf

+-111 I  e-1N `.(°C c o -r d , t )  e l I .-TgT'r i r r h  f e t
3T2h. I T T E T  3 1 i r r i t e  1 1 4 1 1 4 - 1  K ° C  %T.T w f r

eif\ctriciz) .e;1* 0  'qv& f P f z f   v 2 - 1  7T-#f
I

Discharge Current 3 A @ 1/20
711k1c414-11 h-e\T-1- le i  Specification A- h -e-T-)-  e t ' < u e .  4-111

rr1c.4•D i ĉ1 N ' -t)11 I  \31muic.4.1 T r «  .4 ,4 ;1



3A W-.1)Z ctpl t i u d . 1 4 - 11  agi et) e i  9 7 1 ) -TT I  &II % . 1 \ - e f
 1 2 4 - - f *  1\lciDA4-11 GziI c#2.1  c i ) 7 t - j  e ä  _ 9 -  I

Charge Current in A
ict>I 4-11 r e e - 1 1 , 3 - 1  3 1 -17-21-m-r + i t

7Tf{T 4-11 y,A et;kue. z   e  3iTTY
11,71 +1  Qf1-V-d--1-f3L I

Electrolyte
c s 4 Ail 7TN--- Sulphuric Acid ei Electrolyte %-111- I  TI-9—*-).

Specific gravity 9RY0 e i t f  4 4 1  c 1 I 4 : 6 + 1 + - 11  I  irrict)1+11
f41-7*-'[ + 1 1  4-1-n * .  er. Electrolyte 3 1 - M Lich c t 2 1  7 . Y + 1

Cell Voltage
11.q-7F c411.)-1-11  A - 9 7 7  9,1_ Z TT)-- # 9 -  O p e n  circuit voltage TT

I 2.1V ' T A I T  mfret di)-1,1el4;1 Voltage 12.6 V  I  met
3F-T-21-Frr v:rqr vT 11,3i %-17-r t r - j -

9.Nof Talv1 cer1e«ch1 tife-4z1"
muilefimi verr e f t  c i ,  13A-

I er 1-AuliA4-11 f - 1 - 9 - w e r w r
 3 1 -r-4-2Act,  1,141iict;1 4 1 . <  Trfer

3r--17-2Tr e1A-41  4Ifi z  4K1 1 : 1 2
 gi-cra• Tr4 e"9- I LA  (,)-tect;1 317, klesri
 T r 4  11,yi
11jI et”-1.:le“ f e 7 : 9 -  Block 5>clle. 9 . x . 9 )  I  q e

fe4-1-r-9-

+B Power
 Supply

+S or -S

01ControlCircuit

Charging
Circuit
(Switch)

+B or -B

+B or -B

9.Y.9

Load
Control
Circuit
(Switch)

+L or -L

9



Power Supply Section B a t t e r y  ` R V  711- , « c t ,  31---Rz Circuit
3IMr-4  S u p p l y  Voltage Reference Voltage ITT "Tito7" Tre

77=0-  3 7 1 7 1 1 - 9 -  z   ,m701<ct) h t -199-
(Signal)  1 - i c 5 1 4 9 ,  r i l i k u R - N i  e r 9 -  7:111*alTT IC (Integrated Circuit)
T). -9-417 T7T)-

44 )̀e..ct)  4 4 1 5 m , , , ,  c ( -1111  c -4e1+-H
ez4,14-11 *9-4 ,e1.-11 I -TT 4)4-1 T e .

Sense  C h a r g i n g  Circuit ITT S w i t c h  711. ON I   3fl7-kTTITT
5_,Ti C o n n e c t i o n  , A ) -c11,3-1 I  7:111iWilc111 Switch e  )1-1+-11

MOSFET WzItTT Trit- I  IFT9T 441eict)) I  \ri c t i l  M t 4-I I Mechanical Relay 1-1[,-1 VItTIT
111 irbl, I yl-rft,  31---a-T-4rzur tecrl e 4 r 4 ; e .  9-rN-7 eirci,dc.t>1

 3 T - c F   4 r  Pulse Width Modulation (PWM) Tit-TET 1161irlre I PWM
44.te4i1 5  +1111441 e r r   3 7 : I T N 7  c z 1 1 4 4 1  +15‘-'cA
zlI 3r-«-2Trqr 1A--q I  11-41

elict,d4-11 e 4 1 - c i d p )  z2TFr (Position) 31 ,TET7- 7-11v1 clorl.:icitell Ser ies  äT
Shunt Controller TIT T T J  I  Shunt Controller TIT 4) -s i r l l i  4 - 4 , T i c t ) )
Parallel TIT 711 t7 r  I  -411- I  41 O H ,  Condition TIT 7t.e.
441e_seac.seict)-1 . 4 ,  el 411 I  O v e r  Charge 7.,A- 3T-17-471T TRM O N
Condition TET 71-- 7 -  * I t  4-1IeTirll i Short Circuit  M e t  B1-432177 Tki f

Series Controller ITT 't-cfi-clei 71)-4 44)5_,V z  c2.41), 1 7 f 7  9'217T 7TftE7f I
f l t j  1:171. titI )-1 4 I -q- ON Condition 1:11- . 1 - 1 ) 5 _ , V I   t r o j -

7- .41-fr ziI vi v a t  y l  11,31  31-7-qT.441- 1:&1110 74'N OFF Condition 17
a n t  Overcharge e l

rr-fr  31-42Tp:rr eT)- . 9 ) - u T 1 -  trft9-4 # r 9  -
Load Control Switch ON f l I T  t o -

(,).41:)411 \ ) ' - ) J 1 1  (Voltage) V P 7 1 — d 7  4 ) 4 1 -   '3-1-47q1=ET
of"ct,es e u o r f  4&Nrr,$), I 4-« 3T-17-q-urr 4---4r-ff

%#erCFE %{ 1 4-1 r r - f r  11,71 t r T  9-31-71141-
1.R f g . t . T E T  c . t i k ' V c t ; ' 1  Specification .dr fkTT 1 3 T

er leme

9



iirmei 4. 9. .9
TECHNICAL SPECIFICATION Electrical Characteristics at 25° C
Type ABC 12 V DC
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
Normal setting [V] 11.5
Reconnection Limit [V]
Limit Values
Permissible Ambient Temperature [° C] -25....+40
Storage Temperature [0 C] -25....+85
Dimensions [mm] 135 x 105 x 55
Max. clamp size [sq.mm] 2.5/4
Weight [gm] 650

Nominal Solar Current
4-1 daelGI I d c h r l . , ) e l t 4 11  v i r i i 4 e ,  I  Z1)- 4 4

e_T-1 Nr ie icA w e r  srm-eq,, t )
Nominal Load Current
 c h r l , : l e t e i l d  Load TIT ,31I  v i i -114e I  zi'l" T -13Z 1,111IleficA 9)3" TkirE

Self Consumption Current
e-dTIT L I r r l  W- t rg  ,-11•11 "11,-Trl ( I t 4 1 1  W r k  (31-217T 11`TrI 3 1 1 * -4
Tr4-) «Tttirg 7:4-WrI Z ä -  Wtra .  Arc' c#D4-1 W e r  7ff-d-e t 141  A -et

Normal Setting
Normal Setting . 3 c - 4 K c e )  -11451  I ; 1  A T - e - T f T  High-
voltage disconnect T I A -  T , 9 "  I T  Low-voltage disconnect MI1 i l f f%TiTur

 ,3-1114?_A

Reconnection Limit
OFF &t-14)14 O N  1-1-4  & f i t

letem Lifk-r45e,411 rct)fk-o-ict)i 11,7i  (Se r i es /Shun t  PWM or
ON/OFF types) ef-*Lz.  T r i f  N-1-Tcrt f k - fg "  I
A. Series type PWM Controller

e i  111111-4T (Working Principle):

(f1-1- 9 . Y .  ) Tr (  LM324 L M 7 8 0 9  114-Ict,  7 2 . 1 T  Switching
.er  M O S F E T  T t r r r  TftTWr 9,1, I  LM324 r l Hi et) I C  TIT ziltcle.1
Comparator I  Trrf eireiDd+-11 7-1101e.1 Comparator U-"' Ti1:4" l o l d l  137:1)11-
4̀-1.7-*-T Wff_s I Comparator *A- c.t2, %-t7-7-ffrt- Reference Voltage TOT ( C o m p a r e )



31T37 17  (Output) ̀ 4-t-R7 \i-c,c4 (High) aT cP4-I (Low) ciry I \3e..s1 I LM7809 Vo l t a g e
Regulator z  zrzzA- 7.47 (Constant) 9 Are, I  N-1-1:17 IC 2/1 'T)" Non-
Inverting Input TIT R4 e z r u  T - t -u ZD1 -1-1P-1-;1 Reference Voltage ̀ 4-1)T-a7
(71:9' 7417 M - 7 e r  7  3  T  IC I n v e r t i n g  Input 11L4 1#'4-TE (Potent ia l
Divider) (R6, R7, R8) 441 ,xilNct)-1 t i t1 IC O u t p u t  MOSFET M1 ( G a t e )

Jilict*,1 e U e e  11  1 2 0 - 1 - r t  e+411 T r Z c r t r  v h  I C
Output High I I t-14-4-1 ) r 4 -D-1 1 4 . 5  VW e  7 4 9 -
3P-Trrqs J1c4t14-4-1 Battery High Voltage Disconnection (HVD) I:1)37T 7Te9" I 44« 31-1-7-gP7
MOSFET M l  ON %-1-7*-'1-  o e d e i  Tdlw 7,--4tH

'I•Tref '#9-FIT 1;1rt-J1 tet TR1 ON # - M ) .  " ' e f  LD1 I
czqjci,"1 %-trd»Z TFt7 14.5 V  4T Th. ̀ 4-1-T Wir I C  2/1 e  Output Low
MOSFET M1 OFF « E - - - c h  31-7-2T1TfT 71-)W7 4i15V1
 & t e r  31)1-17 ff'4"e' (Over-charging) F,9' 7131-9- I Battery Voltage 14.5 / 14.8 V

i t -4-471. Pulse Width Modulation (PWM) e  Mechanism 3719TeT*:t I

IC2/3 I n v e r t i n g  Input l'ET N-97- 5i415,.p) ,,e.J1v11 Reference Voltage to-14-i
Non-Inverting Input 141' Battery e  Voltage Sense 774 Potential Divider

(-11i \ r i fec4).) z f f l - - * - J -  Output MI R 1 3  e .  Non-Inverting Input 1:1T 5 c z i  I c4D
(Feedback) 14-57-41' I  c4-1A41fi IC  2/2 e  Inverting Input ITT N-97 3171)T 4-11(-1-r)1,
Reference Voltage ftZTA. `4-1-' Non-Inverting Input 14T IC 2/3 e  Output A)['set>)
I IC2/3 O u t p u t  cleiti4-4-1 High J i l t -1441 Battery --sT # ' t 7  11.4 V

Wtr F,"'" I  ZETe `311e I C 2 / 3  *e  Output High ?",- MOSFET 2 ON 3T-17zTP:IT
eiie + L  -L) 31.2T1 q, .qer mi'v,“5,--cA I EFT 3.71W17 IC 2/2 O u t p u t

tri'ff High T R 2  ON 7 = A '  Tff i  Dual Lead Green and Red \ A  LED 1:ET
ItT; t7 317-ti, TT S t  cipft-14-1ch.) q ' t  WA') T e  rc t ;  T i t t  LED-LD2
c lee  I Jic4 Battery  1 1 . 4 V  `I-1-T 11P-1 W41- I C 2 / 3  O u t p u t
Low 1 4 - ) v l e c i t . A 1  MOSFET 2 OFF I  I:171- 3177-4114T IC2/2 O u t p u t  \Aril
Low g f f  4 1 q 1   T R 3  0141; t i l l   L D 3  I  T't'
c4.11e.A T i t -4 12 V  «W c - 1 4 )  I C  2/3 e  Output High
MOSI-.ET 2 1:19-: ON I  M51 11.4 V LVD (Low Voltage Disconnection) '13.-k 12 V
LVR (Low Voltage Reconnection) ü  I 44t-1914DIt  LVD  h t 4  MOSFET OH-

LVR e  M O S F E T  ON ere I



Components Details

Component
ID

Value Component ID Value Component ID Value

R1 10k R13 10k Cl 0.1 uF
R2 22 k R14 10 k TR1 BC 547
R3 2.2 M R15 10 k TR2 BC 547
R4 100 k R16 10 k IC1 LM 78L09
R5 100 k R17 100 k IC2 LM 324
R6 220 k ZD1 Zener diode 5.6 V M1 IRF Z 44N/N70
R7 330 k LD1 LED Yellow M2 IRF Z 44N/N70
R8 56 k LD2 Dual LED (Green) MOV 50 V/ 6 mm
R9 4.7 k LD3 Dual LED (Red) P1 100 k (preset)
R10 39 k D1 1N4007 P2 20 k (preset)
R11 39 k D2 SR1060
R12 470 k D3 SR1060

B. Shunt type PWM Controller

4)14 Trfrer (Working Principle):

zffr ( r 1  4 .  9 .  Y.  L M 3 2 4  L M 7 8 0 9  114-14) licid.1 I C  9 -e .1T
Switching 7 1 f i T  e i  MOSFET 7-4:1)7T  L M 7 8 0 9  A. Voltage
Regulator c4)14-1 z e r T  (Constant) 9 ̀4-1-)7E114" I

N-1-17 IC 2/1 I n v e r t i n g  Input AT f497 -UTZA-U ZD1 4-ilt-trM Reference Voltage %-ltFa7
(39- Z-4# \ - c - b  IC N o n -Inverting Input 114 N W -4T (Potential
Divider) (R7, P1, R9) 'Tit' \311N) - )  I  z17 IC2/1 e  Output IC2/4 N o n -Inverting
Input 17 \TI)N M A  Input vi R 6  T C2 0 -  Potential Divder #11. - ) )  I
IC 2/4 e  Inverting Input 17 N-97- 371)T ZD1 4-11̀-tr)1 Reference Voltage A
hTTA- I  TRIT O u t p u t  MOSFET M1 e  Gate 17 \-1-ifee4;1 I

tircid.-4-11 Potential Divider v t l i  117# fi-lect2-1 4 - 4 1  4 ; 1  C-1-1-tq f r q
14.5V T  71)- 4 - 4 - i  Battery High Voltage Disconnection
(HVD) 14)317 I C 2 / 1  O u t p u t  Low 7 T 4  Tre IC2/4 O u t p u t  'API Low

MOSFET Ml  OFF m i T t f  .-fierf-W (Charging) I  44ei IC2/1 141- Output
d. tfttZft-i. Input 1:ET NIc4A Ices (Feedback) fq743)" 1 : 1 7 f 1 -  Outputq  e14-4-1 High

#9" '31ei 4-ti .611 ,4)c4,-) %-t i t7  14.5 V  e  1-TT e , 1 1  I  '31el VA1 ,4)
Tfk7 14.5 V  'T  T '  I C 2 / 1  T). Output High 7 T -A IC2/4
Output MI r r l  High 1114e M O S F E T  M1 ON ,7  3.1-47-0FITIT
4415Liji dP-r1e l  5 e-r t .  : r e a  (Short-circuit) l b  el ezi q - i t r
T High Voltage Disconnection (HVD) I f  31)137 ( O v e r -charging) rff
11TA9- I LD1 511t1: -cii I 4 e  I Battery Voltage 14.5/ 14.8 V e
f'q---PFT Pulse Width Modulation  Mechanism 31-97Me" I

9L9



D

Componet
ID

Value Componet
ID

Value Componet
ID

Value Componet
ID

Value

R1 10 k R9 2.2 k R17 10 k LD3 Dual LED
Red

R2 10 k R10 4.7 k R18 10 k D1 SR1060
R3 100 k R11 22 k Cl 220 uF D2 IN 4007
R4 10 k R12 22 k C2 0.22 uF D3 IN4148
R5 10 k R13 220 k C3 0.22 uF TR1,TR2 BC 547
R6 220 k R14 10 ZD1 5.6 V Zener  I C 1 LM 78L09
R7 22 k R15 10 k LD1 LED Yellow IC2 LM 324
R8 10 k R16 22 k LD2 Dual LED

Green
Ml ,  M2 IRF Z44N

NE,

Components Details

Tzh-t- D1 r z i t Z  (Blocking Diode) e   T r e -  I  IC2/3
Inverting Input 14T t  5154D-1 'A R e f e r e n c e  Voltage eLl+-I I ‘31-g e i l
e  7  Non-Inverting Input Tn. Battery V o l t a g e  Sense 7 4  Potential Divider

I W I l i t  IC 2/2  I nve r t i ng  Input FT i2Z97 TrzfrU 4-114->d,
Reference Voltage f q 7 e .  e  N o n -Inverting Input TR IC 2/3  O u t u p u t
Q1�1\52) I  IC2/3 e  Output I  W ti HA High )-icit-14-4-1 Battery .:sT
.0 t4  11.4 V aT e  . t r  e re  I \ r i m e -144i IC2/3 T). Output High
MOSFET M2 ON 24—«-RITITI- 7  ( P E I A -I I : — L )  ON 3 1 - 4 1 7  qef
ciMt5,--4, I Mel 3717.qP4T IC2/2 O u t p u t  tiP-I High e
Dual Lead Green and Red (731- LED TIT 5,i rceprei4-14;) r c t r )  d.41

W-e:t g i t t  LED- L D 2  411i c i v e  I  GI  Battery
11.4V %-1-1'  c 4 + -i  I C 2 / 3  O u t p u t  Low \ I l t i c t ; 1
MOSFET M2 OFF 9 t 3 T I T   374-7-2T117 IC2/2 ci;)
Output 4 1  Low eji A l e  e,,tf,\r4itd.t TR2 OFF e  j?3% e t -  LED-
LD2 t''"4 7 1 — d ' f  T-41. LD3   % - t i 7 t - J  1 2  V WI"
e  W f t  I C  2/3 cA Output High M O S F E T  M2 39-: ON I
-'To 11.4 V LVD (Low Voltage Disconnection) '4"1-4 12 V LVR (Low Voltage
Reconnection) I  t-PAct)It LV D  f e r W  MOSFET 01-1, L V R
f f f l  MOSFI-2,T ON I



ct)14 7.7.rt  (Working Principle):

Lie :1%'g ( r t i l  3 . Y. Y ) T r T  LM324 L M 7 8 0 9  114-1*  I C  We MTT
Switching 7 T i t .   M O S F E T  r i t 7  Trftg-*1 e l ,  I LM324 rillict, IC

 C o m p a r a t o r  I  Comparator ceD,„ A r  M t  Reference
Voltage e l -  le111 (Compare) .11-kt  3T137 1:1E. (Output) #1---7 \3-c-ci (High) T
ct)+-1 (Low) c i r i i 4 e  I  LM7809 Vo l t a g e  Regulator ct)14-1 Tre- T I 7 A
zer7 (Constant) 9 ATE, f11"- I  f1717 IC 2/1 N o n -Inverting Input zfr R7
..N1sE7" ü  N-97- TR=f)-U (Zener Diode) ZD1 4-114-;1 Reference Voltage c% —1).7t7
(7,9- Z- e  i ' v e i , ) e  \ i rh IC I n v e r t i n g  Input - IN f1.1-7T7T (Potential
Divider) (R9, P1, R10) T  ,FIT5ct.)) I  f1---1=1.1- e l ,Ti eA I C  2/1 -1.‘ Output
M I C  2/4 I n v e r t i n g  Input TIT \riirect,1 e A ; d i l i  Potential Divider vlI
TR:1-er i)-R-11-1 \z i c i \94 -1 -1   . 5 - t F - a 7  Tfk-q- 14.5V T  e  w t r
 3 1 - 2 e  ,Ticie14-41 Battery High Voltage Disconnection (HVD) ItTIRT wrt-ff,
IC2/1 e  Output High F„-- I  97- TI-Tf 31-47-zTrzfT IC2/4 O u t p u t  %-l-k Low

T R 2  OFF f \ r , 7 1  te< TR1 O N  T R T
MOSFET 1 ON %.17 Battery 11\71 I 5 4 1 -  Til W 1-117t-A-

ciatl LD1 . ( e 1 4 5 %  I 7RA. Aifi ut i  cJ-q)ct;) .1-trFd 1 4 . 5  V T  %-T9T
cici IC2/1 L o w  A N i  IC2/4 e  Output High I

Tff 3•17-fq7FT exIrrulte. T R 2  ON e-cs, T R 1  OFF e2-19, 4 N 1  MOSFET 1
OFF r t . )  4 - 1 1 , k i  v : r e -  erwe-

*437 ( O v e r -charging) t f r e 9 -  I

.-RitU D1 3 7 1 ) 3 -  (Blocking Diode) c 4 2 1 4 -I I  IC2/3
Inverting Input TFT e l e i l s c o )  re.1/47Ivili Reference Voltage emiii

Non- Inverting Input 11T Battery e  Voltage Sense 1.1-9- Potential Divider
(R12, P1,R13) etI 1/431-f5 c•#;) I  M r i t f  IC 2/2 I n v e r t i n g  Input 141.

4-Ir-t-r)cts Reference Voltage i1.1-Z-7*-)- .4-1".";- Non- Inverting Input 141- IC 2/3
e  Output ,-Tif5e.t)) I  7:17T-A- Output  3 1 - 7 t 2 -  D3 R 1 4  14T.chff Non-
Inverting Input 1U ilhe,v-iict, (Feedback) f-1-.17- I  IC2/3 O u t p u t  Imei44-1
High uleiel+-+-1 Battery e  AT,t-4 -f=r- 11.4 V T.  Tft %-1-9T I  m e
,3-Nei-4-4-1 IC2/3 O u t p u t  High M O S F E T  2 ON 31-17P-11-17

+L -L)   e i r c i t 5 , -9 ,  I Mel 31"----ATI:FT IC 2/2 O u t p u t  iirri
High T R 3  ON  + K i  Dual Lead Green and Red (7-41. LED 17
c-t=a7 3 1 7 7  #  44-14,1  T r e  erci;d4-11
LED-LD2 e i r e  I Jrsf Battery k • i t  11.4V %-1-T 4\1 W4:1-
IC2/3 e  Output Low 1 - P e i t - t e 4  MOSFET 2  OFF 7,'" I  79 -
3lTfTTET IC2/2 O u t p u t  'Aril Low F,9* 71- 7 7 1 - 4  +Ni  T R 3  OFF

< L D 3  I  97- esi c i e  4;1 c -1)-7a-7 T i t q  12 V T  e
IC 2/3 O u t p u t  High M O S F E T  2 1:19-: ON I  LI51 11.4 V

LVD (Low Voltage Disconnection) A -  ̀ 4-1-- 1 2  V  LV R  (Low Voltage

3



Reconnection) ü  I <  LV D  M O S 1 - ' E T  OFF L V R
f e e  MOSFET ON trü, I

Componet
ID

Value Componet
ID

Value Componet
ID

Value Compon
et ID

Value

R1 4.7 k R9 330 k R17, R19,
R20

10 k LD3 Dual LED
Red

R2 100k R10 56k R18 100k D1 SR1060
R3 . 22 k R11 2.2 k Cl 100 nF TR3 BC 547
R4 22k R12 39k P1 100k D2 IN4148
R5 22.k R13 39 k P2 20 k TR1,TR2 BC 547
R6 2.2 M R14 100 k ZD1. 5.6 V Zener IC1 . LM 78L09
R7 • 100 k R15 10 LD1 . LED Yellow IC2 • LM 324
R8 220 k R16 10 k LD2 Dual LED

Green
Ml, M2 IRF Z44N

MOSFET 2

R17

MOSFET 1

Components Description

D. Shunt type ON/OFF Controller

71:rTTIr (Working Principle):

 T r e g ( f -  9 . Y. 9 , ) Tr r   L M 3 2 4  L M 7 8 0 9  5 > i t l e . 1  IC  5e 721T
Switching 7 1 - f f T   M O S F E T  O M ,  I  LM7809
Voltage Regulator c#D14-1 7T- 7 : 1 7 1 -  7-4t7 (Constant) 9 %-ltc-7 I

--1:TT I C  2/1 21-' Invert ing Input TF N-9-7 75771")-U ZD1 4-lithd Reference
Voltage '441-Fa7 (\x1,1 7417 7  3—e- IC 3 1 - 4 -  Input 31-ed-_,



Non-Inverting Input 114 f41-1177 (Potential Divider) (R7, P 1, R9) #4-r
7:17T IC2/1 e  Output IC2/4 e  Non-Inverting Input TIT

Input ell R 6  P o t e n t i a l  Divder w 1 f5 g  I IC 2/4 e  Inverting Input
TIT fZ97 Z D 1  4-1I4-r)cl Reference Voltage l ' .117e.  I 7 7 9 - 7 ) .  Output
MOSFET M1 e  Gate TET w1Nc,1•;) g  I

4'1 I Potential Divider ell T e r  gie-11.)) g  \ i l l t i  ‘14i  A l T r a 7 r
7 f rq  14.5V T  ` 4 - 1 - T  e t  # 9 -  3 Te r,  ,rile14-4-1 Battery High Voltage
Disconnection (HVD) ItfT=IT J A I ,  IC2/1 e  Output Low 7 T A
IC2/4 e  Output tIrrl Low M O S F E T  M1 01+ I
Mei IC2/1 ITT Output g1 d th i t43 .  Input WI. fZh 5GMI dp, (Feedback)
71717). Output cle i  '41 High   . z 1 e c r 1  # F -a7 14.5 V  T
e r  e . r i  I  ,-(1 emeeil 1 4 . 5  V T  71). . q t 1 -  c 1  c 1  IC2/1
e  Output High 7 . « A "  IC2/4 e  Output ‘ - i r r l  High 1,114e, M O S F E T
M1 ON M e l  31-17-2TUIT <  T r t  e e a  (Short-
circuit) i t m l e - a e L i  u f r f r  eM-u   t r e ,  H i g h  Voltage Disconnection
(HVD) T . N - e -  (Over-charging) 7 3 1 9 "  I LD1 ' a f f e j
-11Jrl %1-5-Trtir eq-c-4- -
3TLI)7 D1 . 1 7 1 - ) 3 .  (Blocking Diode) 7). ctD14-1 T i r e g  I  IC2/3 e
Inverting Input TIT f497 51415Mr;) *1)u l  vili Reference Voltage eul411 ‘315  t ; )

Z Non- Inverting Input 1U Battery e  Voltage Sense 74. Potential Divider
(R11, P2, R12) ell W r I r e r  IC 2/2 e  Inverting Input TIT fZ97
3171)-3- 14Tcbt,' Reference Voltage 120.77)- g  %-1-1. Non- Inverting Input ITT IC 2/3
e  Outuput Q-A I  IC2/3  7). Output 3 7 1 ) - g  D1 7  R13 .1-1P-tr)i Non-
Inverting Input TTf fZhee-ildo (Feedback) N - f g e  g  I IC2/3 e  Output leiei +4i
High l e i +-4-1 Battery 'Wf. (-1)-7t. 7 f t 4  11.4 V ` 4 • T T  e r  7 : 1 -re
,•Tilei4-41 IC2/3 e  Output High e re  MOSFET M2 ON 31TP=1-1. K e i 1 5
(?"1-114T: +L -L) ON 3 1 7 h . ,  c i r v t<5 , -5 ,  I TM- 31-17-47TT IC2/2 e  Output
lirrl High e  e re  7:1"--'r It)M e-ie 4 D u a l  Lead Green and Red (731.  LED TIT

N*1 41 tip) W A )  Trt-4. eif4;e4ii ,tete.t,-) wet -ftzh- LED- LD2 4-111
I AM Battery e  ' E l t 7  11.4V %-1"1-  e 4 2 4-1 e r e  le i  IC2/3 e

Output Low ere  Wff-*-'f IbvieleAt MOSFET M2 OFF ere  7. 9)-414T '4-1)--7
Trre 31-q7-3/4TP:ET IC2/2 e  Output 1-11.'1 Low .t,-Pf e

T R 2  OFF T i t t  LED- LD2 ‘ 1 1 - 1 1  eirl) LD3  I
T" e t > )  1-1-1-7 # - . 4  12 V T   e r e ,  IC 2/3 . e  Output
High M O S F E T  M2 79.: O N  I  M5I 11.4 V  LVD (Low Voltage
Disconnection) .g.). 1 2  V  LVR (Low Voltage Reconnection) ?I" I  me-Ndple
LVD e  M O S F E T  OFF L V R  e  M O S F E T  ON tfecs% I



Components Description

Componet
ID

Value Componet
ID

Value Componet
ID

Value Compon
et ID

Value

R1 10k R9 22k R17, R18 10k LD3 Dual LED
Red

R2 10 R10 4.7 k MOV 50 V/ 6mm D1 SR1060
R3 100 k R11 22 k Cl 220 uF TR3 BC 547
R4 10 k R12 22 k D3 1N4148 D2 IN4007
R5 10 k R13 220 k TR1,TR2 BC 547
R6 220 k R14 100 ZD1 5.6 V Zener IC1 LM 78L09
R7 22 k R15 10 k LD1 LED Yellow IC2 LM 324

R16 22 k LD2 Dual LED
Green

Ml ,  M2 IRF Z44N



eee "e1t4

Electrical Specification Model ABC
Nominal operating voltage 12 Volts
Input Voltage Range 10 to 15 Volts
Frequency of Inverter 20 to 35 kHz
Wave shape of Inverter Quasi Sine Wave
CFL 9 W lamp output 600 Lumen
Efficiency More than 80%
Idle Current Consumption Neglisible

ciw ft-3cfr. lie TA-  I  97- .1,7m/1i we FL, TL aT
PL eemiie.5e :F-EtTRul-d-zET o v  7.er. cile  e l  I el ctDI l e i
er  c u e  f e e q -  lActecil  e i z f r i e t p l
3i-rgFAct,11 rre e i  « T r i e r f  .4-1713fP=FT r i  I te. (Ballast) 7 1 - 4 ? f f l  I

cRV f g . t .  " o v  T I T  trfeur4 Tre i le iM.ctD)
Block Diagram 9 . K . 9  Tn.

+B Reverse Polarity
Protection &

RFI Filter
Switching
Circuit

f#-1- 9 . K . 9

High Frequency
Transformer

(Step-up)
Tube

NI> l ight
pins

Reverse Polarity Protection 7. Radio Frequency Interference (RFI) Filter Block lIT
Diode, RF Choke Z Capacitor Trit47-- I  Diode c z l W ) --47T
Ballast t  31-f %-IPTITT Supply ,.711.1cl I d tr-4 Z  Ballast ' e  ,str-I14e I  RF
Choke Z Capacitor B a l l a s t  TT c 4  -1 0  High Frequency Interference
wrf-Ot tritcr2p:rr

Switching Circuit .4 l w   c 2 1  K i l o  Hertz (kHz) 'T). z r T
dpi ti 1.,irruiee..e (Transistor)4-111 4rrl 7fffelzprit-tritord- 7.0\1* g. t. (Ili High

Frequency Transformer e  1 1 T  Step-up Trte

%-tTg D C  'Ind S p e c i f i c a t i o n  Ul f#TT u . 9  Trr
e g 3  e m e

-rf=e-wr 9 . . 9



Normal Operating Voltage

Physical Parameters
Length 200 mm
Width 80 mrn
Height 100 mm
Weight 500 gm

1ee-7e -et 11 -17.-d-11-r cm+-1

Input Voltage Range

9-rfrr ,-‘41)--;--j 9 ® u  ATE, ei441 %-77"cfri- I
. 3 1 ,  I •Tzurer 31-Tf, [TT Input Voltage Range e m e ,  I et. Range
vliCI ' T A ) "  6 1 1  Tee

Wave Shape of Inverter / Ballast

zr-ff -eri:FT v151.1 %-i\T- W I el I W a v e  Shape %-314 Sine Wave Wee
vti-1149, I TerA.0 1  Nee ,arieTT Wave shape x:FIT tr-J-

Lamp Output

zr.TA -eA-1.4 9 e l  eict;) Intensity elI  I  e f f  Lumen e  Value al
3---1-e1,41 Intensity ci I

deict‚i Iiik-,45e411 7,z 441414)1 (w i th  pre-heating and without pre-heating)
ile1te6ecil sup,i14-1 uqr 4)14rIcKu1

A. Balast with pre-heating

717f T i e -6 (  T f T  Preheating Function e i   ( R e l a y )
1:n-tel4111d. :1141-keT ITft7A- I  I  t i d .  ci,-) GII el I te. (Ballast) Self-oscillating
Push Pull igit11-41-- G i l I Zctp-I I  Transitor -T3, Relay, .4\,.71ta,-ei R2, R1 I
Capacitor Cl 2 - 3  seconds P r e h e a t i n g  e i m e l

Self-oscillating Push Pull Circuit IIT R 3 ,  R4, R5, T1, T2, C2, HF Transformer
Primary Winding I  Feed back Winding e  I f  .4-17-A" I  W q 4 t C  50

kHz T). 3 11 *  (Frequency) 9-1T45). Alternating Current \Ic4 I r I  7 BÄ 0



Components Details

Component ID Part No/ Order code
D1, D2, D3 1N4001

Tl,  T2 D882
T3 BC547
Cl 470 mF
C2 0.047 mF
C3 111F
RLY 12 V
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
RI, R2 150 Ohm, 1/4 W
R3 1.5 k , 1/2 W
R4 1.5k, 1/2W
Fuse 1 A

Pin No. Pin No. Turns W i r e
1 2 12T 25 SWG
2 3 12T 25 SWG
5 4 4T 33 SWG
6 7 250T 33 SWG

Transformer Details



B. Balast without ore-heating

 i e r h   3 . : U )  D I  S e r i e s  Fuse #41. ftr:4?- Reverse Polarity
Protection e  c#14 t h -  4 \ 1  1-4,1t,-1 S e l f - o s s c i l l a t i n g  Push
Pull Circuit e   3 I T t T r f r - d -  I  Q-1 317{17   T i

AC «T \3e.1 Hal f  Cycle ( 4 , 11 c -4-1e4,) ON  e4D14 T 2  A C  ct))
3 fe  Half Cycle (.4-PlIc+-14,) 141. ON  c t l z i  Tre." I  e“114-11 C3 T u b e  TIT
AC T t  90° Out of Phase 1,-11 7 T 4 "  71--4-

S.N. Component ID Part No/ Order code
1 Dl 1N4007
2 Ti ,  T2 D882 TO-220 heat sink
3 Cl 47 uF
4 C2 0.047 uF .
5 C3 1 nF
6 RFC 100 uH
7 HF Transformer* Core EE 25/13/7 (See details below)
8 Fuse 1 A
9 Lamp Compact fluorescent lamp 4 pin, 7 W
10 R1, R2 1.5k, 1 /2W

÷ve

F
1A

12V

-ve

01
4 l  a m m l " "  A  I N 4 0 0 7  e—I-

aF —

T1
0882

11F
TRANSFORMER C 3

R2
1.5k

.9-

Components Details

T2
D882

—  C2
.0470iIF

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 = 1 'mm



White Light Emitting Diode (WLED)

%+114)1 a t i 5 e N   Ict)vce>i cif'd5ect,1 ?-1-Tur Z 1A-zür
2,TTA-A' I  G A e  9 T -g erfE3: T171)3- ( h -i- 4. 9.K. )  I
WLED :FT%.117-crT c t D  -qilff LED W-4" 7 : F A   m e t o T I
rr.I-R-ffr LED ( t i l l ,  #t71)" * l e  fe - )  R I  3 r t i  c h + - 1 I

+IR1 41 A-I (Gallium) T  lb-lebtet (Phosphorous) f4TUT7 1.-114D)
WLED 1:FT +LlirevAH  ( G a N )  aT e-d-tri:r   ( I n G a N )

er-r_s% I

W L E D  D C  1 -ft z r e f *  .Tfrq ' «  r e l  <  (mA)
4 -1 I1  ctp.k  T r e - -  I  l e t  W L E D  9 0 0  4ireiotte (mW)
 % T g  1E17 I  5IM cl\TIK1-11  W L E D  9 0   ( C a n d e l a -Cd)

WLED 3 P -TA fa-fT3 e s  I \3c-LIK,4,5ect;)  a r i e r R  WLED ctpe.1
5vIlt   e l . K e r i ,  I 3T21- w r - A .  h i w e

.%0 tito-+i vtArfri, fgre---e 37-tre l e t r i 42 t e eKei+-41
ci-ru-rTur otrelGI I e Te_,t9-9-_,

.3ei  W L E D  Tret- r i  I I I  e
e  m-T *%-Turzrk) 9 . K . K )  I



1.1t.11,
WLED ver i r v i 5 e c t , )  14:1,11 -crf-47 snut+-1  9 . 1 . t . )  TIT

I
SW

Nil 9 . K .

1:1Ter feeTA- sii+,114-14-11 R T r r 4  WLED f 4 ` 4 4 - 7  Tre-ü



9.9e fg.734./12g.4r. ( D C / D C  Converter) e  trikwq.

TECHNICAL SPECIFICATION Converter Model 12 XYZ
Electrical Characteristics at 25 ° C
Rated Input Voltage [V] 12
Rated Load Current [mA] 2000
Rated Output Voltage (selectable) [V] 3, 4.5, 6 and 9
Conversion Efficiency (@ 100 mA load) 71.5
Dimensions [mm] 100 x 77 x 38
Weight [gm] 260

,4,141 f g . t . e i  -et %.1--r *4-1 f t t .
trferm- t  s  z -t9-4R-r

tz-zre le.31 3trq.P•11) tre.- I  crm-R-n-r-d-zrr eztRiAd.5e V, Y.«, f,\T
fg.e.d   d e i 4   . 3 4 9 , r h

f t . t . / f z e r .  T r - w t e  33-m-eact>ii l e i  r-11 T I T  f t . t . / f t e r .
'374--It'"j" Block Diagram,(11

12V

DC
Input

Reverse Polarity
Protection

Voltage Regulator
(Series or Switched)

Vout

Voltage Selector
Switch

114 .  9.f‘.9

3,4 .5 ,6or9V

Reverse Polarity Protection Block TTf SITJTZ111dIfT \ d . 1  Diode aT Bridge Block
TIT 7 l i tTge  I  Voltage Regulator Block TIT f  c t  Output Selectable
(Adjustable) Series Regulator T  IC  based switched regulator 'tike I
Series Regulator ITT input 9 w  DC ell 3 1 - m q c t )  c41  D C  TIT

Tre I  'ed. ̀ 4t7Z. Output TIT i\i-lotpl t  Selector Switch Z  Position
ITT '47 'Te- I  Switched Regulator I T T  ̀41.7-1* 31----T-4T11r 9 w  DC elI

 A C  Trr tritCri7 Trit c o l tii4RA .1)' A C  vlI Rec t i f y  I f i  D C  TIT

/  t .  S p e c i f i c a t i o n  3Til-TT 9 . . 9  ?TT  c • K 9,1

urreer 9.fe.9



Rated Load Current

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 SI VI. Watt
4 R2 Resistor 680 ) ' /4  Watt
5 R3 Resistor 1.2 IcSI 1/4 Watt
6 R4 Resistor 1.8 k 1/4 Watt
7 R5 Resistor 270 n  1/4 Watt
8 R6 Resistor 4.7 IS2 1/4 Watt
9 Q1 Transistor 2N3055 in heat sink
10 LD1 Indicator LED (Red or Yellow)
11 SW1 Switch Push to On switch
12 SW2 Selector switch Four pole selector switch
13 Fl Fuse 2 A, Glass fuse

4-11.411 t r j - -  crfek ,3TRAce,14-1 ü  I mei
3ifcrW9-4:1- .W.-aZ 2 A  ( q I  (;eh1 I

Rated Output Voltage (Selectable)

ru.t. g t - 4  NrleicA c[7:d-Z i r  1 - T 1 T g  Input TIT
f : 1 -F m i  ci;1 L i f r k i  f 4 r 9 T 7  Output w r  k r
z z r i t

cirtc#;) ‘ - & -r‚äA 4-1 f :ITETI-TuT Series Regulator type DC/DC Converter - 4 1 4 Z
eI t i  3  c t ) 1 4 c l«u l  I

PWR
ON

Fl

2A D1
äi5408

Voltage
0 S e l e c t o r

$1 S w i t c h
52

Components Details

LP4317

R1

R5
270

1 - -

--0 0 -

3

41
NA 2N3055

R6 O u t p u t

V 4 4  LD1

3



elt-14-11 VeTT 7ffiTA- IC1 (LM 317) #itg.--9- %-1).-FaT (Variable Voltage)
ü  I  merHi 12  %-l-T-Z• Input 9 ,  6, 4.5 Z  3V %-1)T.Z Output 1.4irei-rsii
 TAT I ' 1 7  Tl feA. RI —R4 -4',iit,ar<45e %-tFra7 T r k  *14

Zrtif 4 - 1 1 1  etA r•42 erile44-11 L M  317 Z e r g T  Selector
Switch u -I)V4D-) I

.333 fe.e/g..zir. F4T-JTA. trreAzt

grir re-9- IAullA4-11 "971Y4T 71-4 e - d t I R T  \V-Iciptul5e tiT•11e11 11-4- 7 . t  (AC)
31-r-q-Pact,te I  l e  e t  fA--9- NuliA4-11 AC 1-tFtqarrE ei-,4111 T r e i

 t i e 4 T - 4 9 -  31-r j-- ' -e I  z i t -cif \34ctptul5t1  1 1 - 4  DC/AC
3freqopli T - 4  (3--dt4 . 4 , 4 ; 1  f e .4 t .  \ 3 4 c t t u l

 T r 4  31-n-eLice, 7.er. (eraKummi o\T) ITT eun- Tre--
‘e e4-i I Input DC Voltage, Output AC Voltage, Wave form of

the Voltage, Frequency -eTfrft E9- i f f  141t1Die.t8e F4-gtt- d p 4 - 1 1 4 )
f.17A- errte, I 1  Wave form — Sine wave, Modified sinewave S q u a r e
wave trieteKs%I . e i r e  ( V A )  TIT ftz7-A- t r e  I Load
eire I  T- Ti Ta h " ) . 2 I rthWfr ej14e l t  I  Z7-'4-T-tr eT15 717fA. Efficiency Z
Power factor T T e  I  :11.UTTITTT:IT Ta-TiTe)" e i rh   4 ) 1 en-I

Pload

Pinverter

Zra ,

Pinverter

Pload
PF
Efficiency

PF x Efficiency

zi=%3-tz N31:1-4 ( v A  TrT)
eire (watt 1:fT)

e r A .  Power factor
Z74- -1-fr Eff iciency

( 1  9.e.9)

f t .  t .  / 7 . ' 4  Z‘=%-lif  Specification 31.4-1- T I T  N31-74_,erT erieteKe I

rf-o*r 4. ti.u.ci

Supply input voltage
Output voltage
Output waveform
Control technique
Cooling
Capacity
Free load current
Output voltage variation on full load :

Max allowable surge

12V / 24V DC
220V AC (Measured with True RMS meter)
Square wave
Pulse Width modulation (PWM)
Natural convention
500W
0.2 to 0.4A
5% max (to be measured with true RMS
meter)
100% for 1 Sec



Protection provided

Panel indication provided

Audio indication

Trr

Over current
1) Electronic re-settable over current protection
2) D C  fuse for excessive high current

. : B a t t e r y  deep discharge
Inverter working
Low battery
Excess load
Intermittent beep on LOW BATTERY
(Speeding Beep)
Intermittent beep on overload

1-1(2'.1LI I tlfil dt5ec.t>1 erg-Tt r  trftWzr I  el f t -%7-A.

Output Waveform

Output Waveform %-l-TA" O u t p u t  TIT c 4 , r e . r h 1
I :1-reITTErEd-zIT f e r  l A e w u l e a l e .  wrz r  e ;

we. 31I tWei i ä Sinewave v 4 -1-i-<-4 4  31TT-R-
11P1 Sirewave, Square wave T  Modified sinewave g9- ei.Ke I

Free Load Current

zrfA- M15 r lA) e,"74-1-ÜzFT  ' q r  T r 4  ct;@id. ,3111 I  TR'f'''F
1:1T9- Zild" W4:1" %-rt z--zriA 'Tuft

Maximum Allowable Surge for 1 Second

eict  3  #--13-4 e1-1-1411 ( # r 4  ON
TRIO eui eicA t r r - 1 7  ü  I 31-2, 9 - 1 c r - d - r
:too a-r- %-i-TA 9 *--zre"  9 ,000 ara-A- M15 fech- f # -4-e9- 1 Th-
mil  tf-o-5-T-J-9-, 11)c, .44-)vi-« 3re ei-,ANI qr1 4-15c-1421 eivIlre

Protection

,(eL• w e r
resetable 4)1,11d 39.: ON Tr4 "f12'- I

Audio Indication

GedcI'41)7tJf normal value '4•TT T1:1" S I T  f e t  re ä* 3.1T (Speeding
beep) 3 i t t  I  TEA M15 %-17141. Intermittent 3TTT-IT (beep) 311 I



9 A . l e e  (Aerr i to)

1. ete—A- 7-*-rt ü(T) 7-441-217. (gr)(Tr) arg (Er) TceraT-31-raz-
elIN Peak sun c i t l I <  TA- e.,re(T) 9000 (gi-) efte (Tr)  30 .Tir (Er) 7-f%-i-r

err .1-ildavi  Gi ld  I
(T) W I  ( 4 )  31.4 elciivict) ( I T )  ecit ( ' E f )  5-P1T

err  4i1 e,Mcsel I m p  = 2.5A Z Vmp =18V 411 5L ic \ lep)  WPITIT (Wp)
...... . I

(T) 18 watt ( g f )  2.5 watt (TT) 36 watt (15f) 45 watt

GII I ,  ezr-d-r T r r  9-rftf ?
T) I l d (Watt) g r )  I I d.--3iT-17 (Watt-hr)
TT) e t g z -  (Ampere) Ef) ezE7-31W (Ampere-hr)

reerAtui A-TA- Gelett;1 T f ' d  ?
e z g  gr )  99.0 %-tTg. 7 1 - )  ` 4 3 - f

 % Te r  i e )  1;1 eziNiAct, TATtt k-rIcrr   ?
T) 9 . 9 0  g f )  9 . 0 0  7 1 - )  9.-«0 c l A c k o

I ldt (Battery Water) :1-g11:1T ,T,9. 1271)11- ?T) S1-71-A-  g r )  earEffi- trrt Tf) (41viict 4141
r's4les aT ft-3T171)-

iSellvi 1-7A- t241,1c.t;i eekiflbct, white r e  ?
T) g o  9.900 T o  9 YO0

cl 0 z 1 1  v i  e “  4 ) 1  41  ( 2 1 1 1 1 1  ü  I(T)  ( g r )   ( T r )  rr-er (£r)
99 P W M

(T) Power wave modulation
(IT) Power watt maximum

(g) Pulse width modulation
(V) Phase width modulation

T .  < P A  *141 t414-1e1I+1 e  f i l e j  11\71 e l e i e c s ,
(T)  ( g )   ( T r )  4-flee! ar 11j1 ct).-1.:Ielt (V) et

11\71 ctrilelt M O S F E T  c i(T)  ( g r )  ( T r )  111.31 (Er) 5-1-* 13-,re



9y. er r  m(11414-11 ,4141 e2=i, TL PL e i l K e l ,  I
(T) 12V DC ( e )  AC ( I T )  DC/AC  ( E T )  12,1 4r1 e 9 -

ci le121 1/4-1
(T) AC e i  DC TIT elTM- TT1
(IT) DC A C  T-IT tftzri-d-

(gf) DC 9Te DC ITT tffrurd 17:
(V) AC 9 -ft AC t f f e T U  Tr4

GlIell'4%-n 92filT  c t ) i 4 1   g t
(T) DC e i  AC TIT 1gferT9-
(e) e r i i  AC e i  e  Tn---4-A- AC 1:IT e l i rd
(11-) ET9)- DC  T [ T 9 - .  DC I:ET e l r U  I13r,
(ET) e  A C  , i e  A C  141- 11-h-M7

9e. l i e t e m t  vefr 1 . 1 k i t e . , 1  Trg  ü  ▶
(T) DC e i  AC TIT e u r d  11"
( g )  A C  «T-e e  zr-r,---r AC 1:ff 1:Trift-CrU
(Tr) ri-9)- DC e i  T i r 9 - A -  DC TIT EffelIU
(EI) e r  A C . e i  •Zil-9)- AC "FT tri2"<ml

(T) Watt ( e )  VA ( I T )  Ah ( E f )  Watt-peak

.zit, w    3 f l e g c e , 1 1  tre-
(T) ( e )  clielite (Tr) 11,,i 1,z1ey (Er) it.t./fg.ell

A-1411 et r   D i T 4 3 -   e , , - 1 L . K e
(T) eiciDei44-1 ( e )  UV .1-riicie
(IT) eici,e14-1-1 449). ( E T )  ig-r2fr



ict)11 j i "

T.
# .

713 tka-Tur fegur ea- er4TT 7. ewe-4 iTe «erZrZiTer3 Tr e  M ce -

chi 4 eit41+ ee
..9 (;. fri--

(e.)
4.ilectxt 31TeLlc4,11
31-7F .Erm #4-

(2-11e11, 7f#4.1- lrel-d1T4", "e•Tr-e'r-6-r
.3iiii elleit,pi 1 ,

fa- r  Juil *1
fg7-r--9- Te eTr

.i15ellee i' eeri3-,
3-5Te-11-2ii 3 f f l l - l r - i
it-frrq 7e

. .3 /
.

leeTr „ Z 9 he-g-
A.)

7 t e V r e e  A411',-11)
1P-9--gr J11141 f i t --d-
i'

.1.411ele;1d. t

t r r e  et)) r : f :  I T T A  et2) d ' o 4 5 < u ,  A . 1 1 8 , 4 , *   3 1 - J R - T ) -

Ei 4 4  3-cTre  fg-4r-i-9- Tr-4 ele l ,  I

*t4 f4-47r: k a ' < l e r  fer iAutiA,t7:1 fg-7rre-9-

4-4-I- grecr
9) e  44 fer muid,t) .9eil4ict)dicA arr-eeictil  ierfeT

f4b-r9- T f f i
ehto-T ,411,41fi

*114 +ite.et,   u r r e  z 1k5ect)  f c - - f r r - 4
Tr4

IlTarrecT: 4 . 1 F r c i c t  TeiT -

licirIZT: 9 )  \ ; 1 4 e . t  ei[571cA

aitcom*  9 )

trr-6 Trr-A--er:

em eiq3 e<
9) e r  4-11e,e4„ei,  t r e 0<, 317-A.

cHieicoi5e



ineree3-1 arffleieli 31-5.7,17 tikti  i c i e r  9ull s v i i
4.itect,etit fe-et rfg-71)- z f l z r f › , _ . r  fe-97 fa-I-Tur felieci)44
'ELM  fe.r9", lAullefitt)) NAIZ,I411 TrIzIfe 11-S71-rq Ter, 1Te. I  \15tulc1;)
 c43  h -a-zur feT'r m-rfeTr . . 1 )

3A-er

fe-I-Tur #grr e-fh-zre41«
(Watt)

etIT V-1)+1+-11 :1-e-
e-11-1e1 ›-AudI4-11 (Hours)

9 30 e6T e-6-Prrfq-er IA
„ 9 e 13-r- r  T1-6-Prr
11 3 9 eic- Th i i :n •
e e e 9 e-ä-T .-'r-airr

9 9K -6TtfAr-A-4 (ezwiRird-) Act;161.4-1 t
`c(v1+-Hl

.-rfewr T r r  fe-rwr l e 4  \34de°01eeelli c'rl T IWZre  1A1")'l Tr4-
3rm-etict e -T  f r i . 1  3r4,-frtz--lr Tree  3174re frictqvii, tre-

wer-A- ellP1

ee4c1 TA .31,71i 1"---err-4 e t e - w t  Ter ci ve rn  +14
ErtraTA. u e -

EL = PLHL  ( T -

EL 7 1 - 4  u . t i  (Watt-Hours)
PL f e e d -  f e e  g r e 7 4 11 . (  (Watts)
HL f e e t  GIA  e v i z i  (hours)

I5 t u W r f AT  -1-i"«wr • . c t  TFT R A  el t ü e  10 Watt
>Audi TO T 7ffi 1/441-1-0 EL = 10 x 3 = 30 Watt hour t r e  I

cirTee ecr-d- TA \31,3141 %--frrq fiTrer cif'15eA grrff 4
ctel \i1JI -

EL Total = EL1 EL2  EL3  ( T .  9'.

(V1GK 31frj- A71- . 9 - r k w r  i r r  f`-rTr \ 3c •Rec l
31-M-ezict) e  „),31.

EL Total = (10W x 3 hours) + (7W x 3 hours). + (5W x 1 hour)
= 3 0 W h + 2 1 W h + 5 W h
= 56 Wh 3 1 . 1 1  I



-4‘5e111).

kfg-zh- c l A 1 \ 3 1  \ 3 1  \rlict) fe- f r rq 4  q f e - - r t
elviict) fK-er-4' 4 i f i  4711 el+11,1 I

ER = PRHR

E R  - 1 2 " g e r  c i  \31 I \3 e t  4  e f - 4 - a F  — 4 1 .  ( W a t t - h o u r )

PR f ' d  ; ‘ i  g171-9- 1-r4 e i re  (watt)
HR -  e z t  e r T r f f '  4-11 (hours)

1,1T f e z 7 h -  3 1 - r e 4  — 4 r F  t t l  3 T - - , 1 1 - R -

E R  =  3  W a t t  x  3  h o u r s  =  9  W a t t - h o u r

e4N ) . % - r T  4 i 1 4 1 4 - 1 1  c t r i  .--wrr 14-1 e l l  31-TITT %-frrq
Tr4 z

ER Total = ERl + ER2 + (T- •.'6°)

/ ‚ ' etm. Tffi. eiTr,
cte.Ae  e r ,   31---17-23n-zrr "kNdp)
q ; s i  ( Z E T 9 ' f  v e )  7 aziedP1
ZeT  T T 4   w a t t  ei +-+-I 31-d-zrr9' TF̀r 6 c . 1

vizrffi-z tz.:11,0-11  T r t r - A -  erg., I e e
'9"1-17-T 3 7 4 Z - 4 N T  ' 4 1  I T r 4  3 2 f r e  c t )  1-T) 7  e t u  e

Trh7-el' eei ftr 4-*-9-r t  4,Lui Trer e t i e  ei411,1 -e r fe I
W -d-er/ Trr#E  z i - - - r t r  9V DC, lA

4 s 1  e i r e  9 V  x  1 A  =  9  w a t t  ?",- I

le11\31 A r e  LIct) \31\TIFI4D-1 f e T r 4  c t ) I  7 e  + i f i

ET P T  X HT

5 i ,

E T  ( W a t t - h o u r s )

PT I  ei 11-4  3Tre *  "Pli:\rh (Watt)
Hr e f 4 T  › - i u d l  (hours)



A * 1  I T T  ft'-ZTA- f -1-1713T  T r 9 -
31,-rk -

ET = 15W x 2 hours = 30 Watt-hour

JAN e  ti'm-hrz9- 3 -zür  TTk"Ä 1-Tk e t 1 N r i
311co ea* f 9 - w r t

Üe1-17-Pr ei-11,1 t P - m - 5 3 - r  u i cl,1
'PITT 3-Algf Trh7-e y r f -  f e f f n i -  1 1 41 -#--d
-ezFr), 4e,14.,) ( 1 - 9 - 7 r  z-57 l o c e d )  f g - f c # -
LCD) Trr s c r e  I  C t s )  ' 1 2 e f # Z 9 - : 4  11-1-#-d-er
%-WiTär ' 4 9 T  # 4  2 1 f e  41 '1  I  T r e e  I  V r e c i t  f e ei 1 1;i L C D
ti- A -1"-A-9- 4   t i l - 0 - 5 - 7 4 9 -  3 1 -Ter g r c i 7

31,-7M4-11 E r e ,  e r r  9 u l A c t • )  \V-1%-fre-ffi- ei-c4K1,1 T A  3 ' - i c “u15ec t l
3 f r e  e t e T  - - Z r r  4 i f i  f - - ? z r q

E -  EL Total + ER Total + ET + • • • • • (

\ i k i t c . r 1  - r f z r  - r i ' «wr  7(.9 ITT .3e-e)41 u -z1-17 Tr9.

E-56wh±9wh+30wh=95wh

Tr4

e‘Liji M r a -  I

31-q 4 r e  4115V !  c 4 D 1  3 r i E t  4 r i r  41  e e l  z1 I
xl-rcr 79- 6 1 4 4 - 1 1  a t r o -Te  tum

7re9-; T4-1=rT E l l T a T  t i I I-1 M , ) , 1  4 1 1 4 0  41 .1 - -T
Tf9- .gt-cra-r t414-1 e 4 z  et 441(4-ii c e , 4 - 1  *rd 70-al k4 I 41

ajoi t rwr e r E r 9 -  Tf9- toe. '%1I4-1 f e - e - m - 1 , 1 1 5 , 4 D e i 4 1
tre- I  M N  TJT-0- T f i r  u-11.1M)1fi r i r \ - 1  M e t e r o l o g i c a l

station ITT t i 4-4 cip Tr41. aTM- N - 1 7 111 -  t r e  I  t  P r i
World Meterological Map t f i r  4 l e e i  ,3151-1 i n s o l a t i o n  c t  I
-cre I  .erci I eulcIM 4R--Ict)) 9TliT insolation 4.5 kWH/m2/day (31-2Ttd f 4 -T

grcrgT) P e  t r T  A p p e n d i x  A  ITT  h -f4-T 6 1  \c.i;1 insolation
i3-137A- I

Tr-r9- c t , r - e .  (IM) e l l  e
31—feTR

IM =   ( T - 4 .  ‘.L.9)
H p  x B ,



IM -  A-4- 41,,eie ---T g-
E -  3 1 T -4-PAID '"TfIg-k vl HI '--7-i (Watt Hour)
Hp -  4 1 - W  elris (hours)
By -  w i T e r  c%-1")-77 (Volt)

e  f - 1 7 7  Will c R  v  • m r I t  37117   ' , 1 7  . L . 9
1:IT Bv = 12V t l e l  I

eti L 9  ,r9;fuR W ü r :

95 Watt-hours= 1 . 7 5  Ampere
4.5 Hours x 12V

zrere IM 4;1 4-111 11-9-r milleire 44 4-üeveect;)
(Rated Current) T  ct).k rd. -1d.  7 7 1 7  (Current at Peak Power) e l l  L 9  3.1Tr
fricinlf\eicip) e   J-11eel ct,-1 e g  41,i tree

(2-11 e -g c d -11), ct)) ell:131- (Ampere-hour), GI Ic4-1 c%-1)-7-7 (Volt)
Ge4i f e f r z r  (71T11177 D e e p  cycle = i -re')

c r )  wFir  i g - z h - T r  41fi T r 4

GB = Ex N A
x DOD x Bv

(=1-1- 3 . )

CB —  111 - 4 1 - . ) c t ; )  L1-1T—dT ( A m p e r e -hour  A h )

E -  e f - 1 7  grcra- e   -z=1:rr .3,-)Ai (Wh)
TN -  e m i  tt, -.[N-u Rs km 4 m-rtrr-t-u-rd-zur 0.m ift4

0.:( el+-+-i ikk)
By -  e z i I , cil %-lterd"-q (Volt)
NA -  e l i i i k 'EMT Tffr-4 4\1 «efrif f'T7. 9Unt  101,31 tA

N I  Neleiti Autonomy Days '4-1-i1")
DOD -  t o k T  aTT N eci I vi (Depth of Discharge)



r .  A  (Autonomy Days) -  trr td  e•ec4, «Ztez ü  ,71,Avii
eiiiiiK iiA.1 'EMT leiii141,1 ei)ei fi3,17 lAiiiieNte \v-i*tulee ei-qiefri Tr4
-e:r 1  -erm-mrr tikei eil4 fi-ird uJiivildpi 9..rffr NA i i -r-9- T .  1-'51
41  ef-*-- I  9lr14-11 'EA-1, eil4 fa-77 lAutivilcti .-rii-r NA -'1- mil f l -9-
e A  3 4 9 7  I  MN 3 i e  Z1.-k-47f#7 •i4cbtul5e, \ I A  PIT-gel-9. 4---Z, V
ei lK \V4ttptu15e WI)+14-11 3T1-3-k' %I-7 NA Zhr 1:rr9- -L.9 h'-Pr i'vpi, 4 F  i  NA

1TF W%- 3T ,9-.ffR arrPme ..iij,1c4;si m-14-d-r '41'1 l e e  i

eq. arcF s e l l ( D e p t h  of Discharge -  DOD) - ZitzTT (eM17171-37T
tft-d-e-rm  t r d  7h79. e1-41  I t - H v  TT:1-d Trkf

v1,114e I 1=Ff 11,4 ‘4-1-#r .44 ,1  DOD t im lArle-r-« erg, I crz zur
31-17-2,711T cz1I ch) t . d. 375- ' I I vi (State of  Charge -  SOC) k l  era-
eel  e ) , 7 1 1  WhIT  S O C   3 1 7 4 T - d 7 T  DOD
esie_so, I  . le tu ic t i  W i t  100 Ah Wrdr*z‘T mter, 4uie44-11 11,4

SOC 100% Z DOD 0% e-6, I el i s q  I j)I  d 20 Ah
etid 1r4 a r q  S O C  80% D O D  20% m N
e f - -  4  100 Ah T r 4  m r r f r  fefe- 7-e:r-e;'r
SOC 0% D O D  100% E"." I

'efraTTEITTTT Gie+-11 7 : l i d  e)Aricipl , i -i- mrcierd f f l .  'cli e i i i17; e, aret, SOC 0% Z DOD 100% 1,1,-ii , e, , ,,,,,-,,, ...,ecf;',
a ,  ,--.--,* erfa- I  efe-F DOD A  el- wer r e  31-773:1r .zdohl 31rzi
ürlt- 1  efe-e- 3TaTW-dli- DOD GedcP)eirillemi I A  %-17 lAe5t i Titgl:FT
9-tür e  7Turz-trr .ii4,14,1 arew-d-zr DOD 20% .-11'1 i'.4....r tr'r.A ̀4-1-- ei l4
kis-egrr wil i i  e  re9 etictni (Deep cycle) 62.45ecm, 7rfzr ecr---d-zr
DOD 50 efe 80% feii 7rfe I

3rq •erfkwr zrr .(.A \V-IcMul5e) 3-e-r ,4144,1 3TreL1ct, ,,zioce))
zITIT ri+lkir1 N A =  3 N I ,  riB = 0.8 D O D  =50% M  0.5) 4-11.-11 I

31-17-ATI:ET e l l  4. 31717:FTZ -

95Wh x 3 daysC ==  59.37 Ah
0.8x 0.5x12V

vl I t 3 7 5 - 4  "cdct>) t r A  Tr re rA-   M 1 1 ) 1
59.37 Ah %3--T  W E I T  ̀4•17-A" (.315tuI*1 e l -  60 Ah)

1"Ter 'ÜM17 I  zr-ff  D O D  = 50% B y  = 12V e
Hirt ve-fr I - 4 )  : 1 1 -er 12V  e r 2 - 1 . < 4 ,

 r e  t i   e z 4 1 3 , 1 4 ) )   :r1ITTZ11- r . r e  ü  D O D  = 20% (4T
0.2)   t f Ä  I zRil. 31-172,TP:FT TiTeef G L 1 1 , 4 - 1  .-T4cf-dT



C=  95 Wh x 3days =148.43 Ah
0.8 x 0.2 x 12V

31-2Ttj- 112i'A. 150 Ah 'ETUTZTIT u:ifer ;1719-4 I

< - 1 2 e - W r

11,7i  4 - 1 e s e 4 2 1   31-few-d-zr ( I s c )  z Gmelid ezzrr
ct),-e. (IL max) e ` A l  «u-A* tr i t le

 f-s-e-rq Tr4

e.4 5 I,
I L max

By
PT

P  T
I L  max

BV (7,

Gede  e-egfr 3IfeT31:1- Ttug (Ampere 1U)
e r f  e i re  4 f 1 7  1 1 4  (Vo l t  TIT)
vl 4411 'e I \"ch (Watt  TIT)

u-14411 PIPT-h (PT) .'"T 1417f 411  7 11 - 4   V A -4T e  4  cirl,
 t e t o  e i r e m i i  .1141  7 T f i T

TFT \.3rRe.1 \VA riptuf5e> 1-trd" u14-HI   -

PT = 10 watt + 7 watt + 5 watt + 3 watt + 15 watt = 40 watt

./ P  4 0  watt = 3.33 A
L m =  T  =

BV 1 2  V

151 3 f r P 7 1 - T  I L  max I s c
4,V1 I I e r  ' I A 1  c t  M  c42) : r i r 7 c . r g r r   f ' 1 7 7irifft c M 1 - 1  cz1r5 ct).-1.)e,Nct)-) .1-tFt4 er_vie

DC/AC rr ITt .  WH)Z 4  -it-6Fr

Eftq. TrfiC fk-g-ff 4um +it Inverter re. :(11.170T-d71T *T9- "i'ef4-1-W-4  7 1 - 4
9I  4 0  Inverter Input  DC Voltage 12V Z Output AC Voltage
220V ei Lie ,  I  Frequency 5 ct)li I 41e1c1;) t171-ff, lAullefict) frequency 3111i7
50 hz 1:1-4 I  Waveform r 5 ti p u r e  sine wave ̀4-17-A- \ 3 4 zl•ch

I T" waveform %-77--)- inverter square wave 5-1- 1 3 - 5 1 t .
cKU



ciMI inverter Wer- 71-e PF = 0.8 7  efficiency alt  Icit 0.8 \ 3 4 L i r h
I

40-I 2 2 0 V  AC l i e  2 1 "  ct;) e l -9- til--A-17-9- -c l  I cl -I +14 inverter
7f9:1:ffi- 3111P-I*11 %-#T I  2 1 "  e l -9- .Ü-4%-MrIelli e t e -

c 4 ; 1  T%-wrr eitzzur-dzir Trr-z7T)- z r r e r
(PLoad) 50 watt I

3fq inverter chl

50Watt
Pnverter =  7 8  V A0.8 x 0.8

3f9- AKi 1---1=1-r eact, 4-1111111-Qr11-e-
 . A i r f i c t ; )  inverter -1-1:1—d-T e l l  9.L9.9 d  c t i r o  4 1 1 1

 71-1ü  l e i  1 8 014-11 inverter ct)) . 0 0 V A
I

DC/DC -7`4- + 1 4  � 7

r4-517 3Tf Trr-9-r  1 1 5  N " . 4 1 .
Tmi-r  1)14-1 4  1  315<ulcil wriir 'fF97   % - f F g - - 4

K-ert, e l el e o c h r i A  WITE %-17 1#9- r 4 - 1 - 4  - 1 ) 7 7 d - - * - ) .
3=EfT 1#7:17 tlf9- ,,-1eicKe I T-7-0 DC/DC 77-4-117-cer T r T f f i -

DC '5-1-)T7- t r j . " - 1  .1)-t-4 9;1 r l  D C / D C
T7-4-Tfr4 7113t T r t 9 "  I 3 0 0  mA c#;) DC/DC

Z c i - ; 1  DC/DC T;'4-1-t-T-*"'r el1 iv14-11
1:1)-ffl:F. Ut  , M ct) .114 e i -s% 1 e.ltichltu1 DC/DC T;'+-
teeT* 4-11 7z1)-+T  -11Zz1)-/q71#1-6 (-L“c1,-) 311c1F4T c l p u c t ; )
411-1*1fi egi 31-1-q-*

73rukuilLII T r f r T A -  D C -DC converter o u t p u t  voltage 73'1 ctpt ul
eimi 1 3 T T P Li*  voltage cit Ic“ I  Current ct;) ct4i  u I
N (-I I 1  cur rent   l u I i A -  current c o n v e r t e r  U -91-Z. +hi

eCfir'lCf.) 4 1 4  -ffit

'e-GfiC4)) `c - 4 T e  7 -  :Efm- T1174- %4 c)-7d----rt  1 1 -
1 f k - t i t  l o n i A 4 1 1  12V DC 4111 9-7=frIT e

DC rated switch 13-74-1. 71-4 e i T t )  I



e-4115e q-4'wr -9-rffr  eici,e5e411 3R11-1--fr
-erakummi 1 A c t ) 4 1  e l : M -  414 2 A  e d - - f f  DC

13-ezT +Kri e i r h  G I v I l t 4 1 1  \V-leirh eT9—A. DC 9 T i r r e -
U9T‘f ci,3-M4-11 eirui*1.41 t r fü"  5A A C  12-4)-1-1- Tffi I

t1241-T-49-TT 7114T • I N i  15A kfa-7-1. A C  TE111-----E
\V-Ieitt I

*--eT rl
c'M ' c m Ter41 5,41j1 cl? c «

f e 7  utiefiii i 4 1 4

e r  fa-9- witiell411 1'11 T r r  eggi-R c t 4 . 4 1 e ,
%-i7Tr e'er', I

et' clue

Tafm / / g y
v -z-ü \71

N i  4

11,4 cfr-1.-lm e-14-41 ,371-1-1-r T '
cilt 4 - 4 1  e ä -   I  t   t 4141  t r r e  r 4 ) , u , 4
‘ ‘ ,  ' 4 - 7 1 7 - A . "  (Ultra Violet Rays) hiTT4 I  TI-ff- 71f41-

cl1 t WrfAt gl)-9- 'WM i\ct)Pict;1  T r f f f i . U V  Protected
k T '  c t , r e l - c c t )  Th-e-re- *-m-R 411ese,

f'-4-r t i n -43-r t r - e -  z i - r e  Th-  e i b -  11,4
ct,r.1e“ e-14-1-1 f e e p  114 t i +-4I 5 4 Ak1\3-1
v111 9 ,  I  \3 1 5 t u 1 ct;s1 e 9 - 7  411 h - 7 7 ,  I m

4̀-11Tg f'frfEll. 7" c - 1 ) 7 7 -   Z E 1 - 2 0  Standard Wire
Gauge (SWG) e1,1 .  9 0 31--1.en7  I

0.3xLxlm
AV

ei5i,
S -  UTTA. -  Cross Sectional Area (mm2 1:FT)
L -  4  4-1)e e i  e T r   e l 4-41 *-1 W i z f r i -  (meter l e



IM -  4 1 ) G I  1 d e V .  ( A m p e r e  1:17)
AV -  31fict)14-1 #1--e«- Voltage drop (Ui'd-111-0)

AV 11t1-11 grc17 m - g r  , i 1 , -11\3e

.31muicilwrFfr,

L= # 1 - d 7 ,  Im= 4A A V =  3% 7 11 : 4 T  eic,1 4 .  9 0  3  1-9,TE17 i t e r q

0.3x3x4 2mm2 1 . 2 m mS =  =
3

3fq, 1.2 mm2 cross sectional area :s1- ci I t Wi)-E- r i c l l  f171- 311e, t11
tre I  e i  M T -+-"f ( j E T Z f  5 1 z 1 i l i d t 4 - 0 )  Standard Wire Gauge (SWG),
American Wire Gauge (AWG) B r i t i s h  Wire Gauge (BWG) Tr i  I

15tulct;1 "MN- S  cross sectional area ct>1 "MT-*").

gc/2
S=

4

4d =  S

e-151,
S = 317-+-)- ezch-m- (Cross sectional area) mm2 141-

ditct;) ( m m  T
TC== 3 . 1 4  (Constant)

7-?:r31rT \ 3 1 5 < u l c t > 1  1 1 < c i 1  u r m -
SWG 1I< ( 3 1 7 0 -  IT, I V )  e r r "  c i , 1  7 u -a-T 4111
fi-Ter 11 1 - 7 A -  w 4  r s i n 1 1 4 1  l e t  t-1,111-1 cross
sectional area %.17-+-'1 1=1-2171 clItIct;s1 +71,& T V A '

1

14T41-1 \315tk-114-11 S W G  4;1 : 1 7 1 g T  L5R3 f f l  S W G
gel 1 k  1-17-A-) cf;) l k  4 K 1  c r o s s  sectional area 3.1-111- 3.57 mm2

411rf  C I O  3T7H::«7 . e ? - 7 * 2 1 -  1.2 mm2 %-1-.T %-T31-
rclITII I  e  L9R c i k  T r i t e r  IA- o v )  trf4
c•H-r 3 .1 .9117 c•41)3-11 « f t  4 N - 9 -   q I 4e, I SWG e i l i c t ) e - T
AWG «A" 'Eh U -41Z ' 1 - 1 /  I

 - F g r  f f -er Terzr '
*.9 iTr egrr--7 3FTTR" gr i  T I T t - j  = 1 -re-7 ei 9 0

311,eik; # r s  H I  AV =  1% f9-4, z r - 4 # - -
Ultraviolet rays protected e l  c t )  A-9- I g r '  c1v  4;1 -Ti241-

4  x r e r r  +WI IM Wticit (-eel  W r k   4 - 1 1 - 7 1 2 - _ A



dkci ld 4 - 1 - ) d e 1
1 c t t e - d .   g r ' d v c t : I z e r g i

ct;'<re. c t r i  T r s - 4  ( g -4-m-re IM 4-11-1 tre
\3114-11 A T T 9 1 : {  7 h -  T v -E 4 A  c i t I l t  a r  - 1 4 .  - c 1 1 , 3 1

cizr1.71e“ Gzi l ic4;1 1  meter ' 4 T: 4  3T-M- « { N 7

S =0.3 x lm x 4A =1.2, inm 2 1

e  311,3e  g r i i  T T 4  I  vre
Tr-, m e t  t i t e r '   e i l -414)) e   * 4 - 1
Tr-9-;tre--I-zr-frr%7Prr  ̀ g r '  dv-HI rulum
#1-9- P f E e -   , 3 -4 , - 1  I

-11j1 ct),-.71Mt r

Tr' 1 1  e i  c l  9 0  317V-II 51 ct lc-ri C -N 3,V= 1% f 9 - 9 -
Tr'  t r f 9 -   c t m  2-1.!zre I  ' Tr '  cmlie. 31-N*14-1

 4 1 1 1  co , -21 D4r-« 31T TEA- 4-11,-1 c l < F W T (31-21-h L  3 , V )
Tr' g r '  1 < i c v  4-11-1 Tcrfe-

 w e E r  "-ek e-144-1 371-1-Tr
,4 ' E r '  evi ct)! c1 I t e l  4  ' c i o  31ry414

ctI e:1' c1t  Lie-H-11 A V - 5 %  f e - 4 .  7:1-fe- I

f t .  t .  #rq- f g . 5 R -  Tzt-ri:r-A7) L-111-11 cl;)
"1

TTT  =  c t p 4 - I  1 : 1 - e  I
Fre.  t r - P 9 -  wr-ezr-qq- eä-  Tr4;

14-111 (A4«,c-1ctD)

 i i r e m  T I T   ? h e m *  31F-PLI*11 I
z171-A- c31PI 3rm-Po, e  4-4 fä-v-  T t r T r   : 1 - r f t ,

 f u . t . / f g - t  f g - t  /7er.  -e7-4-gt-, rik5ect;s1 3 i T h .
Appendices 5 t ,  T r t f f s  I  '41-171- 4-Ü-11c4;) 9 t 1 -

Z 4 1 1 4 ; 1  9-rfTr mer v u -a-r t i l - l - g - r  A-4114-11
4KI pfl'al-Tur Lead Acid Battery Z  Deep

Cycle Battery #  3717-qP:17 i  Lead Acid Battery "T--t DOD W f  P:TT
9e% Z Deep Cycle Battery D O D  tc3% e14-4-1 fff-,H71..., I c . 4 * - )  ?Op-,
Volt i'ff71--t,



er

fe.
4.

fe--0-r eiell rim
(Watt)

et--T‘,141414-11 rr-i-"-k
Trzrzi (Hours)

efth-zu

9 h---ffi --'''r 9 90 ATT ''-r-Er
feet --r 9 0 x ITT--- Tr -6-r
f----,er --4r ci Te -rar

Y f e e  -e'r 9 Y 3477
‘z e#Th-/TrrT1-- q#17 ( %Ü-) 9 90 Y eb-T e-67
i, 9 ''=0 'd e6T ' ‘ r -b-r<T4I-1 -r--o-P4-17-4
e 9 900 e6T .T-1-u,41-vw f'frzli- ovA.C.

31.:vw crl ei-zr-dT 9-217 1c4-)) 'k-frra- T f t u r f e
 3  1-9-cr e l  41,14

9 ) f 4 7 -  Trrrt (*Erg-) 3 1 - r a - m c . b c i t   gr fe-Ta-r 4 I - 4
•) e  r  4p-h-f«T cmf i  fezil.

>44 1 k 5 e c t > i  e i l i , A c t ; 1



vk-lei4 rs1,TÜTT
‘-1KI ee5e,cil ikeü

- 91bqpict;r jo-zr:  16eoki) ,-1-7--grTrr diPe-148ei Eü-- 44-
 z   T r 4

- e t i 4  fe-evr: v c r r r t
feTf"tz

 T r r  *145e.:

e g r  71-4- 9 k 1  C 5 t 1

•  -,1=e7,4F-4h7,1791illAcil vergr 4 1 1 ) 1 L i c l  91-<-1

•  e f  J11 5e-kelct) A41P-11J)e-r9-  " I I A .

•  * 4  4 1 1 5 q e l e i  4

•   e - 1 5 1 M I A
3110Lict) %-713-r 4rzi- e e i  7 9 - • 4

• e r  , , A l   T e t  T-Tg (.1-e•m14-4 itraT4)
•  e f f - 7  f f f l .  T r k ' -

• 11,ri ct.)-1.:1  # F -d'7
• cir-d  T r 4
• czieci)  A-%47,11,-4-21
• eziet;i ett9. e r7a- -J
•  .e4t)ctD-1 Specific Gravity rilt:,21

•  t , : " 4 4 ' - d - -  Input Voltage T-c.‘r

•  fk.91-7.124 f b - W - f f ; T  TM.  . 1 - 1 - 4  +14

• fz.ffr-fg-tfr c b l m   • 4
•  '14-9c,u1 911111  fb-PTTE1:1- z i l - c A  +IA

-  4 1 1 - ‘ , T i c t )  TeTr -
941A1V4-Ict .T•TT

- 3flo,-1,41-serrT: 3ffi-Pt- 9  q - «  1 4 ; 1  Tw - - 6 - r
f4-9- Trrrt u151,1 13\r-r, 4=4 T1-4

Trh-4 aneui, c r r

9) 3 - c r r r e
d . t ,  cere114-11  5 11 ,  d t



416 Th-J9T:

T.
4.

51-eur f e 3-h-Ri--f z1-no f4-1-Tor 3T-m-eAct)ei+-Nieff
3-5-N-re- 414
Trzi-

eii+-o 5e)

.ci f e r  3-urrt:11.--0-7 +-11 eeei *I c2.1 I (9.q I , tlf-4-N-TT (A eld
+1; -21-r 3-71-1-r 4ifi
egrr-J-, e-erei

u  f4:r-
( 4 ) ,  ( ; i

ftr.- J )
viil .315ui,

3-ü-r
'711r1 '1 -3 - -A.

.2.1T9-,
3 f f l  LI 1 rilt. 4-1 ee. e.,

GirL11 +-LI dt,
1-ä- 3NT-t-

11 „ „ 9 1 (  i 2 4 1 - k -

( i )  , ' ( ; ‚

f i : r  - - - E  ( 3  - )

'WM- ct),-1., rl t ct))
' 7 1 i  TA

„ „ „
1 5ect, vtil C I ‘ Z  f e k g

( 4  ) , o

13:1 ( 3 - )

. Y „ V f 4 7 7  3 - g r e 9 9 ‘  f 4 : 1 -

(4), 'c'
f4-z (3-)

(41 , * 1/4.71i1
gisil %-17)-
-«2T-r9-,
H rd d.t,
et-114-4 f li dt,
515 e ,  51
A-47

.9.
z
.

?Z.*. /7.4r.
i-='43-ü- Z

fg. 41r. / fg. A-.
r

,, ,, ci fl3-k-g-
(4), O
1:43---- (7)

12477 Irurre
A 511 %-1-f
.21-r9-,

%-- -T-d-t--f ,34-1 +-I rd. dt,
eel 1 1-4 dt,
5Icl erzr?-

.L9/
.g

xie r „ l'i fi:i
A), L9
f'4:r (3-)

411\-c-1 et, P 1 ct)
fefei-- 1/441141 N,
1,141.411(-4-14, 9--9--r
3-eri- 41 kgrr-A--



14I 6 3  .  9  . .  9 TIT 4 4  +i1 5_,T1ID I Specification  4 1 M +If i
lAi+ictplicil 6i44-11  4 -  Specification T r 4

Voc I c  L - 1  m e k i )   e i , x 1 , 4 1  r\yi e
 f 4 . 4 7 .  chAA14-41)1d,

Ise  e f r  j.111e.  e . v + - 11  frT---r  r i k
ct,-1.7k«eild)  z  4) 5,i   f g  cer,L(11-44« 94Hi

l A  e   T 4 - 7 z : r r
Tr7ä7  I s c   r c b - -  I  'Efftl- 9-risrA. N  4 i t s t m

tr f  I s e  -eTzr tre-e Er f t   44-14),i,e114-11
f---e-gT;r 4-i * 4 - 1  t rk- I  cie I  Mc41 C e ; i  zlCh1411 1000 W/m2

M l i C t ; )  r i l L " I C A  e f l .  L i c t ) u i

371-1-Tr - c r e i  LIN Isc r i A  c t e u i 8 e  fe;-9-
t1  :

(T) 4 4  4-11e_el cr).) e.4ii-tei41 i - F T "  ct)ctem A-44,
RI-) 444-11 s,Licl -1'el- . r -J ct,-1.)e“ ei4-4-13-17--)- 1vct;) N -1-1-r-i- 4 --d-.,--1- (Open

circuit U,)
(Tr) 4 4  4-il5114-11 t4 I 4-1 t r e e  1  ei 0 1 31-211M- * 9 7 .  i i i e e i  u id  1 1 Trfel

912ewr
(Er) i . i ) e i  41-'15,e1411zr' cil'-ilel UP:13 el:M. 3T2T-41- M-i. : e -g- e l
(u) e l -  4-1i5ei NI 711h f‘def-#) t l
( - )  e f  4i1eel l e .  ctl+-1 --MT-4- U

3F-77 PT- .1#17TT 4-11,15 M c t l  9 . 9  TIT

4-1)524 ,,Mciz  3 - q T
4-1) ee l  clz) W p

fzet
(feT T r A - )

Isc: A
Ic: A
Voc: V

 % 1 - 7  c t D 4 1  -qT  % - 7 1 = r r
zre



-.4( .4r5sele4,-1

oct;) e.l e e e  (A—«7, e U )  TfT  # F -d.  z
Trr •--d-r-t- 4

ee w-/‘-icici, d.4.1e14n %-tFk--A-
TeM" ON +WI eci)-ci OFF +K

9

Y
K

V
V

#1.- 3 1 7  4Kr1): V
( 9 ) 3  # M  37-F 414): V

e f f :  r - 1 1  c t )

wfMt�ct)

d.rleictD * - ( ü  Ire erlti-e, (twi
11\31 k --4r) 3 r 9 -  --m-r2=rr

4111 - c r e u u  c t , 4 1  e i c . R
e214 9 - 1 - - d -  3 T I F   d r 4 - 1 M 4 - 1 1  elre4 aT r1+1.-LI c 1 -1)-7t-4
1Trer \3eAN1 I c A  ct.) 31-q-fku z  t 6 T  3r-4z41-1:rr
 c4,-1.:414-11 wret 6 111 : r e e  I

lee.t,

 L e e (  t r T  z  zre   t r T  err, %-l-k ,Tietem
w-er z   f - 4 = 1 - - - / z - _ , T 4  i e 5 e  t r T  e l ,  c ( - 5  - re7
CFL t r f  , 7 1 1 -.1*-1r e i t r   i\r1c4,1ri t r T
P.14-1 TA -I meil+Ki  4 1 -Act;) P.14-1

 3 r e  r4g . 4 ( e i l t e
3T7rrfg 1 3 - ) T g .  A - 4  e 9  tre- # m .  f e e v

 e icK_A

aird5e*1 4.1 +11keici)Lire  xii<141e.5e grer deict;) i-f-m-wr 4.
rr t  T



c t ,  w l z l

T.#. few--°T 41141 -f-d--4r
3 s,'1)  Vvjer %-i7E'z (MI5 ON

 V-azer %-,-ipt-A- (eu OFF ,'1)
'crrerr :1--d-- i te ), ct,4-1( ), wile )

Y 4 1-t P-h ct, Tiffigt 31-fe---d-z:r:  r e e  ci 41.
f'5-: ( ), g l e  %.17: ( )e.1)-I`i5eAli l k  .-1---dil

di)-1flel5e4-11 W4 e,.,-ll'eleA4-1 ---sqt .9.-4-rt (  ), l e l i K c i l  (  )

T.4. re-177 HIL1,1 12'-d-Zr
9 DC Input Volt

AC Output Volt
DC Fuse ----A- ( ), 141 c- ch1 (  )

Y AC Fuse -A"-J. ( ), (-1rAch1 (  )
K Alarm Indication

4 ) )  c z i c t ) )  t i # 9 . 7
NiPt) +.1 I 4  7. ei-ii1R14-11 dk5eci i   3 1 - r f e -  tr4 3 f 3

4-ka.)-1« GzAi I A  (-9-h- ON O F F   3 - 9 - - A -
cicle414-11 t r r j -   • 1 1 '  7 1 , 1 1 \ i  I  Tirer-frer

W-11ct, TATN-fr 4-W41 4Ifi 3117F-d (31-PcTT-dig. i-eArvilicA 4-111)
.\i(.(1 TIT ,i1,11\A I

mfeeT .Y. *3

DC/AC Inverter e

DC/AC Z74- % - 1 - - - - E 4   D C  ̀4-1)Tg O u t p u t  A C
4-1141 ü  I l e i  71-4-Przr e f i s e i  31-cF 4  4 ' 0 1
ga":51- I  mevAre r i t 7 - A -  Input TIT %-17-T D C  %-1-)Tg I  I  Te t i %
V4-TiT-OTt. ON 41f i  Output AC c-tPa7  Z I P N t p l  41115evi1i  4 .

Tfr 3---dT4 I

-rr-m--e-r



DC/DC

T  7:1- #---€7- 411,41 Ifrfe-r9- 4-114,1 -12"d-7T
9 v

X :(V
W

X 'W
 3 3TPZ %-17141-

DC/DC 7-"%.-1-trft O F F    - f - d - e 1 7 • W z i * g «  17ktf?'
ga_773 I  --7'4-1-jf O N  +1.kt . 1 e . t  O u t p u t  TET 31-13 D C
'sc%TFtZ.  Z  4 .  T I T

ffe-*—r . f t . c i



14-11r 3n15e (eirvico

9 ) g r i f  4-4e1 , we, .-r-4 e4,-1,-2k« 33-h- N-z)--. T-4-2r 2Ti->-F LII \3 ;21 ?
) e l -  4-1)5_,Lljel I i  c t1  I rc“ 4.)ct, i .3 ,-1 t ree ? W I ?
) i t 9 1  1:16- A 9 -  T - f e  7 r . ?
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1:176 . 9  TIT  31-fff17  I s c ,  Voc  S p e c i f i c a t i o n
 4 - 4 )  31-21--1-r •e7r 1 -1-zit %3-- *9-F 4-ileet

 71-NKu idmi    v i s i l  41,1 treu Tr-fit  e
+-1)ect;) 41t1{)-le. 7 Te t r  72h-f- 97i -cr- I

z m+-1 371721-nu th-
41-)eLic,01-)i  V o c  1 4 \ 1   e i

 Trrcl-Tir  9 4 H I   21-7r 41.3rf
Th. 3-ree fgeT)- %-1-.4 3,re  z  7.Tw'rtr v.c, Isc 11,1

zifl-  1 2 1 1 4 )  (Crack) e , m _ v t
Z-49- I

mfer
cszilc t )  e l d T  f l t n r i r

fl-teur  7 1 - c h - T / 7 :  et41r1 z N - - e
1"-eetiT Tffi ctp-C1  ( C r a c k )  " e 9 -  P A "  ,3117,1

tre- I  1.-s)gig) 31-2IsU 12ATET eei-TR-r  9:PA-.9-PI-m-9-r %TT:if ivi( Irret
7-re  f '

 t 4 H   l e11 \3 ‘ - 1  rleice;21
eV15411 lertLie I 2-1e, * i t  Tr-, e

 T z f F f f  (Hydrogen gas) ff i fEA e r cn

uTrer  a ) 1 4 1  Awl e  ü-fr
ctkol iT k -J1-q 511411 t r -A-  e r d  # f f i  1-1(q1c1 ü f f ,  iir,rictpct))
.rr-f2zre-en:rr .3e t )  7r5-r  2 , 1 1 41

egfp=i-r  ce.1-11 trre
f f l 1 N 151e+
cmI 4.1 iTrf'gr , ( 2 ( e  t r t "  I  %#g 1-ei 415e)cA t2Tr9.
c.t),e4-11  v r t  I  c.t),-elicte  ei155eeii f7u rtP1451 Tre "0"

/-1ct>1  4 1 1   1 : N U  I W ) T a -   1 . , - ) r ( 1 1 4 . 1
Pi-rfere9- E i -j

er9- r i H i  ur-r-41r- 31-m-Lic•e>
'4 171:1-r e r n   g f r e

A-4-17 e14-1-1 z i - e ü  I mep-A9, f g e r f f  TPA' ctAN1 tre I



rreug-r  t r r e  c 7 i —  1141-)4-1 %Ter '43'4 urr-e i
.e),14-11 Tr33-  e - z g  I mict,vul  f z e t   c t ) + - 1  1141141
6H+-11 71-;  D';1  g e r  Tr- r
tr-e ec t , - )  trre 1,14-11ti g f r f m -  .4,4;1 --izecift

 a -r alcmll 15 trr-k7" ct>41ei 2 1 f i l t r i

ell4-11  t r r e  3 T -el-Tr •-rfrr cff-ffe e - 9 -  I .g7itr
s-A-re f5e-11,71 (Self-Discharge) %TT" fer19- I  7 T  1=e-4T

q t r  T r 9 - ,  tft-4:1-r 4 - 4 1 1 c e ) )  7Tw'rfr . f fer

511P-11,-fitil A N I  4-11 T r i : r  411 \31i1
9.,C41r1) 7 r f r r  i f e r  e.54114-11 P71-ffizri'm-9-

7Trrt f e ,   w r r e r   a -r  4 4 1
7r7Pfr er   1 1 1 )  1 - c h T   T ä  I c-k-P4[?_A Nrfi5e;Mli

 t h - e r

cziel-11 1 k  6 1 \ 3 4 - 1 1  a -r a -r
L i i . / Te r T r   e g i \ - T T u r  %Hire  <-1)14-11 aT # r -d-r
tre19-r  u r r e r   4 1 f i  L I I \ 3 5 / T A I U 1 5 )  e r  5d.H1

cmeiqNsi, t  1 k  d 4 i r k l 5 e 1 4 - 1 1  PIIThi9-  (Vaseline) 71-1. ke-M-74-1:f
(Petroleum Jelly) 5c•ttl t f r f f i f e ,  l 'r j

(41I  ( + )  Z (--) e. e g - - f r e  7 tug  3-417  e
lArrl  ( + )  z  (--)  A-Irle14-11 4--TPg‘ ez1)-

J I

e4A  f A l d  3114, 7 1 - 4
,,2-1141,4)1  2 , 3 - A - c e  e 2 - 2 1  e r
%-1-7  2 1 - 1   & f r e r   tr-7":1

4k1r11 c z i e 5   ( R e -cycling) c•tpl 71-5-f 1-114;i I
c-Lkictkul 044-11  ̀ 4-17-A.  9 - e g f r t   a T e r  ä r
.1,114-J5,4k-id
tite5-)el I

c'21,4-11 T -j-P-f . 1 1 - r e t   P - 1 - - 4 - 1 7 -  0+- i571 <les% I 3-1-t  aid<c4, eLt4-11
Nrk-dvg a-ra--<- (Distilled Water) T  N1)-11<(-11 ( D e m i n e r a l i s e d  Water)

qr-g7 (De-ionised Water) 13fl  171'7  I  %TIT c e l i c t ; t  t l - re
eszle-11 e e c t ) - ) u 1   W e -  P h  Value 41 " i c A  e
<14-4-r  ( C o n d u c t i v i t y )   f -fr-41- (HS)  9-4-u;
1-rer T R A wie-)



:11fr a -2-T a -r a-crr leitRe.ct.A Th--4r % # - 6 -  i t e 4 - H  TrerT 2Tc;'1
ET-4- I  e)--11,41 3 1 - T r r i t  wrl-ricrr I d l
Upper level (14Tt L o w e r  level - ` 4 - 1 - - f f )  fiafzl c.t)I I

ci-e„e i  I dci, 4 + 1  w r a 7 -  a7,r

m e ,  4E9- (7.11 ,4)1).) - 4 4 T t f  '-11-7P4T I d l  i k e - f f  (Vent  Plug) T1)- - -
t i l t  I  4 t  N c t , 1 5 i i  A i f i  4 ) 1 4 1 , 3 1  zrrer t r e -  I  me4RA

1 - I m 5 1  1 1 «  21-e .-111 l - c i 1 0 4 - 1 1  r r re r  2.1-crr
%-17 ct5i e1441 r e  A  •zr--cre ‘ 1 , 4  + i f i  i f f , r

31-rfr & f r e t  7h : ru - -  A j k i c t >  z  T A - r N - - t r

7ftru zfer,  4 411 T  TIJ TFel-T-*")- k--14 (Dilute pure
sulphuric acid) Tritf7*-'f I  I f e r  T d —IT (Purity) LiPI c h 1  40-1
3117M" f f i r  3Tf'd 4 - 1 8 c-cquri I  7:1-0 f e T  5  (Battery
grade) e  TrFawe ( S u l p h u r i c  acid) 129 tr-J-- I  c4,4-1P1e i  (Commercial)
c t ) e l  (Technical) ÜU--)- TFr-TT-*-J" -7Tq : f e r

3 f r e r  3 , 1 - 7 9 - 1 7 r  A f k - i P - b c t ,  v r5 i - f r
9,««0 ( « ° c  11411414-11) a -r a -fr  1 m i  ,,4414,1

4W-hq.) TA-6-Tfr ci,\cro 4 4 1 4 1 ,  Irrii-Tfr 9,9v) %-171T xo
13-FMT 7FM" 4-111 3---rf .44 -11  N i  7 5 - 1 - - t r  9,900
14-7T r e r  RARIct?-1

.4. ffet.#--m--- 3i-a7a-r 5 1 f 4 d .  fef-d--e
9. TED--9- - r - -  %-i\re 9 . 0

. 0 1TFm-m- - r - -  1 - i - - 9.9 0

. 9 .9 00Neclivi %-17-1-

9K°c °C t.4,°clime)4-1
9 . ' « 9.`.(0 9.9,L94 N P - h *  v rN - f r

1.'54-1142,4 e i t t a m  V O L T A  37.03- (2A C t ‚  f 9 -13-f-d-r e.4,4-m,fict))
3 -1 few fa-a-Ta-T 317fr?", e i  I ect)) 1141e).H e c  * f 4 T h - -  7 5 -1-fr 9 . \e(0

 tre-
e4Ni 3 2 - r 5 R - f r  1 1 ' 1 1 1 A -14-H 1211-# Tr t -

1P-11-i+1 v , ° c  w f r  u t w  3 0 ° c  Lt“,t) 114114-11D-) 7 r 5 -r
e4NP-11,4, TA-rfwir fki'5e+-11 0 . 0 0 e  3 tT 9-1131 1 1 4 1 , 4 - 1  1 - 1 - z 1
.gtT 9 0 0 c  ,mce, lime)+14)) 4 P 1 P - h c i ,  TAT5-Tt ikf55A-1I 0 . 0 0 e  3 t T  e . 1
,cre-

31-er-d- 9 e c  4 4 4 1 4 . )  y r f i i - t r  a -r ' « ° c  Trr 9 . ‘ z 0  a r
Trr cl."«e 7 u e  f\-1,31 ü



0771)- 5 t   1 1 e t h  5111v- (Dry-charged) ̀4-17*-1-  7  a1Te e[ru
 c t - ' t  M4-v14;) 7rr-rr1T;i 4,H-1 k r i

9 . 0   2 f I f  t A T - d  (Sulphuric acid)
fi-n 411 Ere 1  c)-11)4-11  T e - T

(ectri'l 4 - 1 4 - 1 1  Trd-r 21171 61,-1-141i 7'Fru
tt-9- tre9- I 7Fe  i l -r-(4r- 511 ec,11,7-4-1

 c e D r r i t 4 - 11  Upper level 7  Lower level -1#7"-T 4 1 4 5 e )  I
2.1-Trf z r r t  T r f t r - r  ere T r f t  t r e - T  tre:4-r .rer 7FeT-g-

 t i O , A r r i  f f t r  71*- 2-171 c -k 11-er A l A
c- - e t a
er*-11--rr lAletore I tk:nd-T). e r -A-J4---   e   I -(=zrt
 r r i e r  2 1 - t r  elci;k4-4-1 u q i e i . n e

iffr  TrrNe4-4-1  4 - 1 1 1
%-it1R-r e f i3 -  A l s - f f l e

c44114-11 4 W c n c t )
TATPlitf   ( H y d r o m e t e r )  Y . « . 1 : 1  411 "gfl-57
31l t -11t 5141 41 d. ` 4 - T P T I T T   7  c c  4-Trrn:rr e -9)-
1-e4 4 i  urreq e r - T r i  fei-9-r4)) '43-PT f%-1-- z   f i T a 7

5151i)1e4-11 eei-R-Er-d-zrr 1.900 ek 9.Y00 4-11

ft:FIT

e (Hydrometer)

°d.ctpcipl 71-57

ce)-)  T # r  qizqei  c h i ;  7--ar IAA
 z  tiro-  u r r e z r r  e-crf  t r r e  Airple,

+I�i111(4qig t r r e r  51)41d.tce)-1 9 - 7 4 T   1 - T e
I * l e i  9:e gi-Te  % - T r - 4 - F r r  kwrq rfrffi t r - a ,

z ftra-? trrer Trrf4-2-1e, I tri'd 5 11 4 1 d t e l l i  (24111jeh1  - r f 1 5 7
ee-. I 3 T - 4 7 - 2 1 - F r r  Tr#T f i - i « c e ) )

.cfrer.  e l l 5 1 11:r e   4 '4,4;1 3tT
Y. . )  I T-74-1A-  4N-khet>175-Ttr-re- Arti4st



fA-- 9". , 1 f ) - 1 «  41-\e1P-he.t> 1W-fit

Lyi r 4 )  R h t  TA-r5-Ttr %.T-cre cHtto T 1
 . 4 c t ; 1  4\-11 TAT5-Tfr 9 . • R y )  4 1 - 1 P - b c t ,  4A151-ä-
1.90 v , 0  3t7r-d.  w e r  I  74F4RFT TATfi-Tir
9.900 4 , 4 - 1  1-17;fr 411r, I  e -q1),4)1 ei21 ei5e)c.t>)
TAT5R-frqr  e D 1  7-fer
 TATP-13-fr
TzreiTrr e  I  4N-IP-hq) ITN-Jet cL114)1 `-clie14-11 t r e - -  I
7-*--fr  - F r r   4 4 1 4 4 ,  vr5-1--. 31-1 -

Tr-4- f 6 9 -  3 , T V   i 1 6 7  ' re
4-11-71 -c

A l l   eice-h_,LAfic4, 7 f«U -  Dilute Sulphuric Acid)
I c2-11)ct)) zi-rf4-- f ,  lei

(Charge-discharge)  7 1 7 1 %  7 -15—*:t 1:FA/FA- TIT-4T Erd:9: 21-1-- I  T-flt—*-J-
15 (Lower Level) TIT  r e g  f ' » q  g i f t <  . f tT

(Battery Water) 2-#17 1 5  (Upper Level) el 4-41 cd-i1\371, '11- I  1:11-4r TF-d.
tra7 7 F 4 , t r e  I

ez1e4-11  31-F4 e A-?1-  t i f k
cbi<uffl clvilW 5114-11 P -re?
%-1TTP:Fr  1 r , 3 1 c t D c t , )  \ * I - c w , 4 , 1  e l i l e t ,  31-tmizrr

trk.3f-kfi- Ertl- 1 # - * ) -  * M I T T
 zi-E7 dic4 5 1 i

trrer 7A-e  e4,4-1 114114-r 1 -T-k  ,r14-1 eiesi) 7 1-es Tot
e44-1I TrPr .74  tieict)i<ui  i t e   c 4 , 4 - 1  ii(-1114-1
6144-11 Kvii,4,15e4-1) i f f r  TrT 7rar P4-171-



tr-j- .11,441 trr4t   a f r c r f t
(1-91"

(Battery Voltage) 7 : f l - t t  I tTt- 9 7 4

(T) 31179' ZreE (4-11-7 (Open Circuit Voltage)
vi-er ( O . C . V . )

77-6r s r e r  O . C . V .  = Specific Gravity; + 0.84
I 9..R0 44-14,4, eT t r  7 3 -a-r O . V . C .  -1 3 1-9-:«17>

4e14-11a T t r4  =  V o l t  % - t - T g   l e i
ck %-tFa- .44,1 O.C.V. \LIIA-Hrq x

=  c R “  e l L i e

(4) gf49-r7 äT KI c4-11- ( Te r m i n a l  or Load Voltage)
 tIrlimcp 1Auilri-N,

a-r 9)-z %-i-l-Fa7- O . C . V .  7 f #   ct,41
(IT)  l e e r e  .411.-4q (End Point Voltage) mer   e . 2 4 1 , 1

eri rTivH-1 7 ? : r e -   T r 4
End Point Voltage (E.P.V.) e i t 4 - 1 1 , q 1 :  L e a d

Acid Battery 14T E.P.V 90 '43-1Ta,

7rei-r70-r7zrr 11,Ti # 9 1 -  w .41i3)ei wdcrfff  . 4 4 , 1 4 ; 1
.44-k  v p  e t  . 4 4 ; 1

(1-1777- ̀19. c t , 4 - 1  %-7.4:rt c P 4 - I  I  t-icl.)Itul
eM14,)etp.) ` 1 1 . t  c t )4 -1  u T e r99.0 4,41   , T F . ,   l i f t

4-111 . L i e t i l  # F q - - «  T M -
%-rkz r   I

(241, ct) %-tscr-7- 1 v 1 4 1 1 -Ir i t . t .  e •  a 7 1 - •  z  l e g
%-i-rtr 9  T I T  1 1 4 1  I S I T : T r Z  4 1  c t ) . )  t I 1 . )  e  ct) t e e g ' 4 3 -

ri e t 1  --4-tilE13-  e t t  . m e c t ) - )

 % - 1 1 T  o f  11(41 R*1 .11  A - A l f ) - i d A 4 1 , - 1 4

tre 31-TeITTET 94#7-j. 1TF (Measured value) zi)-e 3 M T  I

31)11-9- 7l ieg r W 4 I  GL1el-11 M15 i 4 1  . 1 ,  ▶ zi24.9 r w 4 1  M15 f l e
31- (21-(7.q.-41-ff wffit % - 1 ) 7 t ,  «-A" tr-j-
51- *letLi=)ell (Hard Sulphation)

 r e e - n v i  9 - 1 - f e b i -  ( - e . 5 e ) e i  z r ' i # 9  #9)-
ed.e111 (Crystalline) 123- 7:1-FAZ (PbSO4) T " -e I T "  v i  '1Kri 4r  Crystalline

Lead Sulphate Tr  *ul5t) t i I+i1 rzA . p  -r7 f f e r  e.5ct)-1 :1-f"*-7:1- ( A c t i v e



Materials) 1-1K1r   I   1 7 T  fseci1,31 51v11+-II r i -14-H
 11 ; 1  %-i\T-r 31---17-eTurr eit-Nteit-H Tr t

55 +-11 ( L e a d  Sulphate) 'TT  e  i#a- - - * - -T
7tr̀ l-T AU.fka retl (Active Materials) t f t f  fteWq, I er Hard Sulphate
NLI) f',31 e.51 (Deposits) rct u 1 1  3i--1-11TT (Insulators) I
ezi13-)5eet).1 54-tr 31-1t11- (Internal Resistance) i e  7 r  I  'bell: antA \srl

rri « T - 4 9 -  I  3 n - K F r r

(Dead Battery) &fej. I

cziI +-II Hard Sulphation %-7714T fkl=9. ci)15e) Re re,r( :
(T)  c t 4 - I  4 i  P-t) et) TATN-tr
(e) va-rer e'15)cr1 ctA-I "sc%1-
(Tr) z   \ " v r - 1  114e)-115
(Er) k-e.5e,411#-1-T et)u15 egfT 91 I

c2-113j 3 i b - 7  (Overcharge) L i r r l  Sulphation  , , 2 4 ) , ct;1
d.5e4-1 I Hard Sulphation . z i e c t - 1  T r 4 -   e t k 4 - e i l <

eiei)dm) kft371:1-r 3-t-r9'r v a -e- et)14-1
uTret J1511 +IA Z 4 1 -if h-ird Tirrre T r k '
 3 i r C M  fM cA e -d- 1-71=rr e2tet,1 %-1-17k--z e&ViRt)et)
Tkr53-ft tr-f. e  s r -I-en-1u  e t )
' i t  NI  t r e  - - f r   T F 9 " ,  1
c41 %-jTjd 4 4 1 4 et) letitt 9. ,•() ki# 9. e r f «

-1--e et)Hi Fet4  _s%
wrrer etA rekuleT clz1+-1 '4-713-r  u e r  et)14-i  tr-J- r u t i

eAte  4-I e k T U  I  31-TTrz * 7 1 - 4 3 - r  w r
 e z i 3) ei 71-u e t )  r e i ept ezi1,4) et,1 1-17,-d'7 z
AN-14et> vrP-wft trT 3 1 - 7 c r i #  4-1 • c r -
EfM e i  I A un ell 41 i Fre ffer.  th-Fea-43- uffi.

 T r r f e T  T r r   Tr3r-d-frF e t > 4 -11  ATEtJer--
eAteet)) th-fe-d-43-  z  .4eh1 e t ) r e „ . . ) e “ 1 - 1 1

eAtet)) D -i t r e -  z  Tng-er -et T9, zee \ L --i
eAteet)) evi111<ei

 e 2 11 , et) tfee%-i-  t r e - -  r d 5 e
ZiTier t r e  g i i i - 9 7  P e e r R 7 f 9 -  a T

1.,')Pmz.i4-1.---4A eet)i TrIgfr . u r e

3r-q721-rPrr  e t ) , -e,>, T r # r  .TFr i # 1 2 4 2 7 - -  oh-71, tre--
(T) e i  411 eelel I .wrrtr e - ,



(T-1") B a t t e r y  over-charge protection 31-17-gPqr
(IT) c b r l i vi c.t,.1 Load Connector 17 e t -7"
(Er) ' m r e r   t i r r l  m i r c , « A  1

( T )  4 - 1  e s e l  GI I d 9 4 r

•  7fi-14 4-1etvict,) voltage 11,31 ct)rlei<ctl c4)  I
•  e  Voltage t17  c o n n e c t o r  RT loose connection %-1-7*-)- * i f  c t ,

By-pass diode 4 !  I
RFC Choke 1 1 4  I.

•  Reverse protection diode Open *17--- + I  I
•  «Ti:4U eir*drii MOSFET S o u r c e  7 Drain e.rrIelei.+1  M O V  short

I
r, r•  Charging circuit RT  T r i t g - j -   e i i c t e . 4 1 1  c q i  4 1 - c t " , )

Voltage uir-ci +I I
PCB RT charging circuit t r a c k  Open J i l l   I

•  MOSFET ,411 +IA I

•  ct,DD Component  '411d71:FT 71)" 31-ffcle Component 7  Controller
4)14  4 1 A  I

(gf) DT I1 ` f  Over-charge Protection State 14T 9--TT
•  Overcharge protection circuit TFT 1371'PT M O S F E T  D r a i n ,  Source Gate

ART Circuit 14T f T  31 TgR- Voltage Te f  I fl.) T4-1743T MOSFET multimeter
41 fa i tT* r

•  ei14d4-11 13 ' E R  Over-charging ec t2T IRT Voltage check I
•  . : f t  Over-discharge ('-11,11 ̀ 417-A-) 31-7-71=1T 4'1 Solar l i e  :1)- f l -er

Over charge protection mode 1RT 1,7111 I

(IT) c h ' - 1 c-Rct) Load Connector 'FT Voltage -3TT33
' •  Fuse 3 1 — d 7 - 2 , T T R T  Load �fTe-11—t7 T31T T  I
9 P C B  17 track open ̀41-713T load 17 ' 9 - 3 7 3 9 -  :1-4ü
•  Load MOSI-eT Open ITT47 load TIT cs- t7  M O S I - E T  multimeter

Ile et) TA
•  Load circuit ART 31—d7fTT-*T Voltage * T  I  T+TRT :1). circuit e l l  71zI.Nrff

components -c,b •I1' I
•  Load  ON/OFF switch  " I A  I

1-116 3 .Y ( f --17--e 3 .  Y . 9 , )  137  1 1 , 3 1  ct i- lei< (Series PWM, Shunt
PWM, Series ON/01-1-, Shunt ON/OFF) 31:11' r W f  gl7Ter ce.1 I  ZPI-12'el7
ct) +-Li-A re 5 e)cip) r 1 4 - 1  lirvict14-11



IIme  4. \l(..3

w.
4

el:ITETrk-e-e
(Remedies)

et+ietiee
(Problems)

ct,letiee
(Causes)

9

3. MOSFET Q1 N -1")-F e l  ei ete 3. MOSFET Q1 4 1
.. MOV Short Circuit %-17--)- e-1 el ce . MOV Act, 1 A

--TTrack open `4-17e e r i  ti c#`:9 . Track open %-17--*-). i l -  1
iiY. T--q-E7* el,s31 (Loose) ̀ 4-17-4. e r i  el co

. e r  Ails,ev,t) I l i  4 1 el 'T-zi-- Y. 42 ced. e l  (Loose) Wr-A- f e
--f •II(Bypass Diode) f'.- t -e)- e i  ecte

--F-7. Trzr1-3. (Blocking Diode)*4 +il sc1,ei el. til.e.teicA Iii,tiei ›Trzr1T
(Bypass Diode) T r 4

f/. i ' ' T 7  grzfh. (Blocking Diode)
--f. ' I I

,,Ateetieli,,-i f k i ) - r  erleIcK9,
74 971-41- L9. az113)411 515 :1-Ft7f9" (Hard

Sulphation) *T7-*-). e l  ei 49,
. . 4 r  4 4  -1) M , t 1  e  N t - - e ' r  e l e i c i s ‘ L9. (s- i l ,  ct) 1-t c..rt.q Z ,y111,4,1

e4NiRt-,ct, vib-rfr (Specifc Gravity)
1 1'-1

g. gri l-  +-I 5_,V1 4

�

9. '411%4 ul 4> e j l  el l e 9. thaw c t )  Trk
«... MOSFET Q2 it+)--*-)- e r i  el cte MOSFET Q2 -ct,  71A

. Track open =Tel-  f T  A9- t -*-71-4. Track open 1-17--). e l  ei es%
Y. c 0  Component Open Circuit %-17-A. Y. 7.11 \rrl ctp,i)rlt 4;1 eirc4;e.4-11 MOSFET

Q2 ZOT Zilz(FPc17 ( LV D  section �
circLit) Components Open Circuit
%-17A- i' '- 4-9« 4 1

x. IC '*-f> TrA"

741j1 ct).-1.,)rItct;)
r'lvl5e1-11

el e eA
ci15 d.
%T.T''tq - 3 7 3 .

V,. IC f -41)--*:t / vl ct,  e r l  el 4'4
9c. -r-- ct),-1.,),“4-11 -  (Switch) vel-r
TrItgr u %-T-- .4"r- Nter eleicte

e. -171-'ru DB ikr)---f e el ei q-4 . -cwri ct,e1.1e“+-il TP:frir iri-7---r
#1--- (Switch) ' c t )  i r k

e. g r t g  DB -ct, .11
Low Voltage
Disconnection

9. MOSFET Q2 fq-e-A. e r i  ei ce Cl. MOSFET Q2 Ll ct) +1
‘ .  Potentiometer cfil Set Point •-ffi-Ict;i . .  Potentiometer ei 1 i 31.f«Trä. 'cil11 \.3

z etrilff T g g  Charge Controller 4
l t -4-

. Trtg DB +1

1 e.-=1 31-itra-_,el el es,.2tect,11-fiT,a,1
9 0. %,-T1TE, . 4T

. g r e - g  DB N t T ' I  e l  ei es',

#r 11---r Itrri c1,41
%-i-gtrfk W,31
1 r l t5

X

Low Voltage
Disconnection
,43--rizi-f9- u t
--ei- 9--q--A-

3. LED3 ei l  1 \71 5  ct, .i2'ZIsU * 9 7 9. r h  -N1Z-Z. 31'FM- %-Tre)" i ' f '
4-9- * T  Tr4

'.
1-TT-r el e 49,

‘. Track open %-17-- tet eict-A Track open 1-17f 1 1 .  4-9- e t ,
+14

-g
. T I T h .  DB h t -A- erielcte,

Y. LED3 e  N-1)--. e r te i  cfe .31R:1)D B  N-4)--+-). e l  ei cie
Y. LED3 Act, 4i z . - - 4 -  4T f e - A .

• %-17 '4;4

A. Series PWM Controller



B. Shunt PWM Controller

.
W.

eNeznee
(Problems)

coKuiee
(Causes) (Remedies)

J,

High Voltage
Disconnection
e  3Te.
:Erfr-e)- 'Ar: 2,v1

cly ezi- cly.
%.1'17g -1- A-  %-l-TJr' w-ir %-Tria-FI-

3. MOSFET Q1 hi-)--*-'r tleicte 9. MOSFET Q1 c t )  41
«.. .  Potentiometer .tT Set Point i i . -1(' 4;1 Potentiometer el 1 i siiei ctprcl .t.+-1H

z AtEft -%-77 Charge Controller A-elei.e
'. H i g h  Voltage Disconnection (HVD) \-11' 4

High Voltage Disconnection (HVD)euscol 421 component open %-l\T-).
5-'1 ei ceß, wisc i l  components open %gel-,.. Track open * 1 7 t  e 1 , 4 4 0 , il- e9- AlA

'1".grer 41 dLlei
, . . D

• I C  N - r ) - I  /  7 - M - - -  5 , - k i c t e.. Y. Track open %-17-*-). k f f
iiAcrzleelli T-11,31

Aii21(.. . IC -,4., 41

i,
Battery Charging
%./1--*- I f r i  t i t t

fter .-,4i-
W - -

9. LED el.-11 ,31 5  D  'N' tEr7 3fr9fff. 9. 3"-- -f-4(%17 3frcr9- 1-1- u  i''-.
.11-7T)- eleicte

..
A-9- 4 1

'. - - fTrack open '4-1-7*-1( e l e i c e
. Transistor Q3 fe.-*"1- / --4-*-)-

Track open ̀4-Tel. r c t ,  A-9-
il

' .  Transistor Q3 f I t T ' r  /  ' T- . 'eerl el 4-4
Y. LED e  It4)-*-IF erietet9, f'T A--4 -,4,) Tr4

Y. LED -c.t) '114 z  w---*-)- T  fge-A-
-1-7 tA-4

.
W

ZITITETT9-re
(Remedies)

et Ai eq15 e (Problems) ceKul5e
(Causes)

9

'11#1-A-3. MOSFET TI 5 , 1  e 4o,
' .  MOV Short Circuit `4-17-A-

3. MOSFET T1 A I
«. M O V  * T  .114

. Track open %-17-A- i 2 '  A-9- * T
'114

52-1 eicte
' . Track open %-17-*'). e l e  e.9,
Y. tt)G1-« els\TI (Loose) '43.er Y. ct).1-e..t elcs,31 (Loose) %-Ter f T

eritied, cl ctp 41
41-4 +-I) etvl 4rzi 4-ilet ocil .iii,-Hei Trtru K. T h  4-ils,evi4;) IiitAiel -gitu

.411,viii l i . i  1T4
e f A -

(Bypass Diode) kr)--e)- e l e i ge
. 11 - 7 -  TI05113- (Blocking Diode)

'111

(Bypass Diode) Ti cl, +I
. .?-*--1- 371)3" (Blocking Diode)

* T  41- e r  5,r1e1.1'4,
e. a l  I b -I 1 51 7 1 -Ft-R17 (Hard, L5. G411 3:1c4-1 %-tFt, q Ti 1/43-111 4;1

Sulphation) %-17--)- e l  el 4U TeTRFT * I t  (Specifc Gravity)
. 44 4-11 sq‘,K1 e h--4-)- eleige li

. gpi -  Ai .c.1..tel Tlch -1 I

3 . th_tvl 7---4- e l  eicte, 9. tro.-1 t T  Trkr,
. .  MOSFET Q2 '*.- A l. MOSFET Q2 fkr)--A- e l  et cte

Track open ̀4-17-*-J- e l e i c i e . Track open '4-77-*:t f ' - .  A-9- -e.tD
.1 I

-11 v1 ctpra (1 .D'1 - )3 -
Y. ct)ri Component Open Circuit-.,___e 105e+11 411,e.-1

-31-r-- %-1-7-4 eletem Y. .1--- ce),-1.-,1e1ct>1 el4d.4-11 MOSFET
Q2 #41- ZP*c17  (  LVD section

circuit) Components Open
. IC r4r)-- /  7---4J- 5 1 el cMcA_.
. mil vi chrl.:1 el 4-1 1 7:411--4 (Switch)

1371)7 Tri'' ' 4 - T -  # r " - Circuit %-T-r-e i l -  e  - , , ,



C. Series ON/OFF Controller

.
•

eHe-Lnee (Problems) celtuI5e
(Causes) (Remedies)

ike-+J- eriel .1-4 . I C  *  +I
e. 3 r i t u  DB fge-*-'1 +-1e1,4-4 11 vi ct)r1.) M Al I "TzrFT g t \ -4T

.klr. (Swi tch)  -ct)  414
e. Treru DB TA

Low Voltage 1. MOSFET Q2 A I9. MOSFET Q2 N-e-1- e i t i  44ß,
' . Potentiometer t -  Set PointDisconnection •-le

-q-r7_,
«. Potentiometer e i  31.1.11d.31.113,4) %-t-',,it

10. AT Z  e
1 4 ,  e l e i c e %14-II\i z  A-crüff T 4 7  Charge

Controller A- ,-I--;. -1-zi)--g DB ikr).---). eleige
%-T-1. (-1P1 ct)A-I %-171f4 . g171'2" DB c t ,  AI

--.4r 1  rcl t A

Y
Low Voltage

Disconnection 1-171:1
-14f

9. LED3 e T  \xi 5  )  ti2"41sU . 9. 3 -  kfZETT 3479- 1-7-- f "
Air9- %-T7A- eleies% 4-9- -c•I') +14

'. . 1 ".. Track open %-iel. e, r iec ie) Track open %-1-7-- 4 . -  oh
414. LED3 A- NT)--e)- 5  +-1eIcie..>

Icl-1 q '. LED3-4,h .114 z w----*-- T. NT)--A-
%-l-g tA-4

High Voltage 9. MOSFET Q1 i k e e -  e r i e w e
-. Potentiometer 4)1 Set  Point

9. MOSFET Q1 *  +I
Disconnection .-le., . .  Potentiometer v i l i  31111'd.31-e, ,,4i1,4),,t,- ItT./. A
9 Y . i : tr  9 •  g "fF'E' .1-

+-1f)-1c4;1 e l e i c K i
. High Voltage Disconnection

4.4-ii. z  Atifi- T437 Charge
Controller A- ,--A-

. High Voltage Disconnection (HVD)ZI)- %-1---T LIP-I w t r
4fi-1-

(HVD)ea-s--*-)- c t l  component
-171:ffff + - Ü  5_,TI open * TA -  e l e e s ) , eusq, components open 1-17A-
'21eiti liji 41R<I(91X. Track open 1-17-*-)• e l e i e f e , fw A--

ii:'-.• I C  f g e - A - / A -  e l e i l - 4 , Y. Track open '447*). e f f  -c4,
1T4

. IC  *  I

f,
Battery Charging

'qt--*- lif‘ri 1:1 4 TTP-t- -er --.q--

.kt-41:sa7 l l ' "9. LED e-fil ,Tili'sct;) -P—A-rzsa-T 3fitr9-3. .3rn 3 f r c r 9 -  `4-1-
*1-7-- ertege,

..
A-9- -,4, AI

..Track open %-17-A- e l  ti ci-
Transistor Q3 fq-r)--*'1 / w---1-

Track open '4-17- f .  4-9. -c.t,
41

e, 'I ei 4'4 Transistor Q3 k + ) - - -  /  ct.)-1Y. LED e fze-A- el eicte f -f e  + I
Y. LED A t 4  z  ,1ch1 1 # 1 t * " (

%-T7 zA l

T.
et.

ellTR1TTre
(Remedies)

eiHeen5e (Problems) cbItu15e
(Causes)

3

9. 'Alert W--A. e, 1 el recA.. 3. 4-el -ct, .ii
«. MOSFET Ti * W  +i
..

MOSFET e e   TiT1 r  e,rI el c•KA*4. 41,_,,,,.. ,,,,,,„ , , , , , i
. m O v  Short Circuit %-17-*)" e lewcA mov -4 4 I

Y. Track open %-17-A-
*  11

luii T r A :  Ter_A.
Y. Track open %-17-A- e i e l g e 1".-e
9, . ct, cte.t m,,,,i (Loose) %-Tg-A-





D. Shunt ON/OFF Controller

w.
4.

ZRITETFITT
(Remedies)

eii1eell5e (Problems) ,  c t p l < L 11 5 < 1
' ( C a u s e s )

9

cl . ' t a i l  .-A.t) e l  eme
'.

9. I ta‚ i  ct, 41
..MOSFET T1 fkr)-- 5 2 - 1  <I Gre.9,

'.
MOSFET T1 cep 414

..MOV Short Circuit e l  ei tie MOV c 4 2  714
Y. Track open ̀4-1\TT). e r l e i g e Y. Track open '4-17-6ft f " . .  49-
V,. W k R 7  e i l  (Loose) %-Te e  Tr4

eleice.A . T 4 -4z7- el31 (Loose) * Te r
z,. e l l4  4-ile,elji et;) eili,itet zrff i-u -fe. e t ,  7T-44 4  ,i)v.4,1 e . i i i , , , i t i

.... _ . (Bypass Diode) f l l t -A. e l  ei er.9,
e. . i ' ' -e---w YrTi're- (Blocking Diode)

ec. eil ei 41e_er,eiel miituel z r a t z
-4t.i Tr4- 4Tr-44

(Bypass Diode) c tp  714
L.9. . i1--1, -urzt2- (Blocking Diode)f l I t t r  5:1*14-4

. ezt I  411 $1 ' e l --47f9" (Hard Tl et> Tr4
Sulphation) '4•17e. veiled% g. cti 1 4ict) %-tr-7 7- d  e  a el

' .  ei) ei Th-T-0 e  itt--eh- 5:1elcre #1-D-ri-th-TIZfilt. (Specifc
Gravity) 11'4

' .  ei1ei Ail sae' e  Tr4
9. Lhavl v i  c i l  er i  ei .1e,
. .

9. -11,4•1,vi -ct)  414
. .MOSFET T3 i ' i t -A"  e r i ees t MOSFET T3 TI c4, 71-4

. Track open *TT-A. e r i  ei 40, . Track open ̀ 437-A. f e  A -9-
Y. c12,1 Component Open Circuit %TA-  C I )  4  I 4

re4-11velecst Y. 11j1 ct),-1,. eltet) et
MOSFET T3 4q- Pzfi'ffl-d-
(LVD section e  circuit)
Components Open Circuit %TT)"

11,4 ere.let(eil A s
V,. IC (f.-4-)--e/ ,,Aei;) I;'1el 4.1s‘

,
el4r1el5;4.1, %.1.).._(...

9.3TE
. zi lvl ciprI t1<+-11 7:4N" (Switch)

i;RhaT arft7er 91 - - -  Tai'M fge-A'
eri <1 cKA fe Arl -c4, 7.4

. l c  -et, Tr4
. -11,4 et,,ilei.(4-11 9TATr Trfk-7--r

taizl (Switch) .. c4> I r k
Low Voltage 9. MOSFET T3 h t -e. ertelefe

. .  Potentiometer S e t  Point
9. MOSFET T3 c lp  'II
s. Potentiometer eiI i  a t«Ti l f fDisconnection rle,

'41-17,..-t3P-Tr17, .za 13)**1

1°. *1-) i - '  4 T  74 '4"1-1-,4-17Erfq -el-
1 e  5,1eter4 tj,4iI,A z  atrf4 4%37 Charge

' Controller e  e. 1. 1f̂ r1 te.< (Transistor) T2 f t4 -d f t4 1 TzT e l  el cf-ri% . 1,.1kTiee,.< (Transistor) T2 Tlch
+14GI < 5

Y
Low Voltage

9. LED2 '7'fIT A f ' s e l  .f'"41szz- 31.74- 1. 41-t, kt-A-tsa--- arlzr4 *T7-e-J.
%-1-7-411- e l  ei 4,4

. .
-f f 4 9 -  , 4 ,  Tr4

. .  Track open I l e  i t  A-9-Track mien * Te .  e i e  49st
' .  l i k 4 " 4 1 -

Disconnection
T r t  - a r t  TTA- LED2 A. e l  e'er-4 e+1

LED2 ctp 41 7  -A---A. ä f
NT)---* -1-7 i t -k

High Voltage 9. MOSFET T1 NtrA-  e  1 el cm
. Potentiometer S e t  Point

9. MOSFET T1 c t ,  +1
' .  Potentiometer v i l i a l t q e f l "Disconnection '1e

-Ravial-qta:, Gm qicA * f l

c ‘  .19( 3Y- 1-1-)i.7" zn"
rl c l ,

. H i g h  Voltage Disconnection (HVD)
14-11\i Z  * A '  9147 Charge
Controller A- 4,;11

. High voltage Disconnectione  %.-1-T t.1 r,-1 1  4)1 grirg-A. ctO component open *17-4er



l 9 0

.
Zt.

ei +i e4 15 e (Problems) et)Itul5e
(Causes) (Remedies)

(HVD) grcrd--A- components%-17c1fff *el-  +-I) 5VI el eme
c z i l e i l i  -ciI-1 AIRtle.:A Y.Track open `4-Tef e l  eicKA open `4-77). i ' ' .  e  t  ,1

Y.Track open %-l-TA. i : " .  e. IC f#eT)- / -z---A- el el 40, ct, ,1. lc -c,, ,i4

-cc

Battery Charging %- l t t
-1:'--417 - A -(I. L E D 1  e r  e l  , r -t) t A l S a r ? .  3fil=1-9- 9 . . 3  e  3 # 1 : 1 - 9 .  1 - 7 7

4̀-7 -*-'1" e l  ei ge f-f e -c,,,
' .  Track open %-17-*). f T  A f f

Tot, Tr4
11 1  1 # 9 ) .  t  e t  - - 4 ' r

9-4-A'
. Track open '4-17-*-)- e l  ei cre

' . LED1 e fit--*-1- el el est
. LED1 .c.1, 41 A T  - - * - -  T
NT)-T'r %-i-g ,i,' 4



Y.Y

efeWe (FL, TL T  FL) f;sitillil  c t ) w i l e , e
(T) Ten- fe,-
(gi-)  0 1 d .  Witl ei 441 DC «PPTT33.;

tb771.7
(E r )  - C H  e r l

(U) CIK11( 1#13-

le t  qtente. 31 - f t r  (T) (E i - )   eü--4 +Ifi 4 4 1 1
Weg-A-

qieteci l  42,1 4 PI Components 4)4 1T12K-4 e  Components 9T t  PCB I I e.
tre I  cLIt i  LI re Multimeter 1TergT 41f i  l e e  k e e -  tiTi\TITT eler  31e t ;
Component 7Te 4).14Je

(IF) C h o k e  T  Fuse 7 t - -  UitTT
Multimeter MI O h m -meter 111 range f e f f f 7 ,  I  Multimeter T)- probes, choke

fuse) I N 5 e 4 - 1 1  connection .1N1 continuity  ( 3 1 - 2 1 - h -  f l  i-a-T-4 o
31 4  t i j e )  31-21-1T buzzer 141 1:11- I

( • )  D i o d e  ' 7 1 '
Ohm-meter csile diode res is tance  11'41 c,4, I ßc1 t W I d. 500 Ohm t i t  600 Ohm t i
Z  Connection 3- i t f  "Ki  diode res is tance i k $  high * I T  te13-1 1 4  I

(IT) R e s i s t o r  I A
Ohm-meter mie Resistor 11(41 colour coding 3T ITT tIgTT37, 'cite I

(ET) Transformer  3 1 k -EFT
Transformer l  coils r e s i s t a n c e  11'41 #1. coi l  w i n d i n g s  3T ITT Ohms

(u)
-

(u) Trans i s to r  ? f f r i
Transistor 11'41 base-collector, base-emitter M. IT Collector-emitter e  Forward
Reverse resistance 11'1 T4  I Multimeter ciId. transistor check +Ic1 c- R1 N -Z7 3T-TiTT
trimje
 N P N  Transistor  :
Forward resistance (base-collector) - low Ohm
Forward resistance (base-emitter) - l o w  Ohm T v
Collector — emitter resistance - h i g h  Ohm
Reverse resistance (base — collector)-high Ohm t‘r-fe
Reverse resistance (base — emitter)- h igh Ohm e r p j e
Reverse collector — emitter resistance- high Ohm Ux1-4-ü



Li I (5 ci 9 .  K .  141-  e f f  -Ballast with pre-heating , Ballast
without pre-heating) --e-1:FT g f f T e r  Z I  :1-4-4.11-Jcl-d- r d .  e  fi--17-ur
rri4-1 4 1 1

i11-1 eiHeLnee
(Faults)

*teulee (Causes) ei +-II .11-9---e--e (Remedies)
zWIT

9 . ---A-

ulter Deep Discharge %TA- e l  ei cte ..e.ii, t ,1-tp-a7- 11(1A et,
.41-1:fTInput Voltage -%-7-.1..-A- e l  ei ge Input Voltage c i ,  Trere i  I

Input Voltage -fle--1- 9 0. *
cR v  z f i -  t r y -I e  i

r---11,1i *  -1.. 1 e N-ir-A- erHice_93 r ct),-1., c« 4D ITtetff,
--41- el-97-- (Pins) 5  c,5 e 4-1 I da l  (--14f) 171)11,-Ic11i

e 141 ei + I t r l  ei circs1-1_, T -ii .3 le et,
.1-41 lieme. (Ballast) --). d,I -Tite.eee IA -3-1 tde (Transitors) e e

(Transitors) -A"-*-)- t r l  ei circArts *  T  ,rierffs Z  7 - - - - -  1-17 , e e x

4-021 (Fuse) TT- T r  /  ----A. e l  ei cm 11-1,e0 (Fuse) *  71-0)-9-, 7
7 -'m--*'r %-i-g t-Tq-Sr-ff,

cilelle.ch 1.,Irel'41 4 < (Transformer)
-*r

d‘I rei '-h 4 < (Transformer) c t
el el 4,_A 41,-15-‘k1 1 1.ire44i4-ri -ct, •IKrI

Continuity c t )  .1 I ri A ei, , ---4-*-)-
%g7 tAte'fff,

.

371)3" (Diode) Dl  Tr.. (Short) %-17-A- greU (Diode) Dl l t e r e i s  Z
Vrt. (Short) 1-1\-- '447 t 7 : 5 *trl eicirr.9,

1.,1 -,r1 tee (Transitors) e e W i  (Short) 1..) Irrite< (Transitors) e e A ci,
T*RT,  Z Vri  (Short) ̀4-1-7*-)- 13741a,T1 TN7-5-- '417A- elete_s%
ti; le et,

1,. I rei Lh 4 < (Transformer) 4;1 Primary
-A.

d‘lrei '-h 4 < (Transformer)
Winding 7AZ  N-gl-A- 5,1 ei ge Primary Winding c h  Tref.. ,

Pre-heat -A-il( R e l a y )  11-4)---A- e l  e es‘ ik-- (Relay) c t )  4 Ir15.s1 eI I  iz--e (Relay) I t t 4 " 0 - 1 -  ft1-914T
%-1'177 1 1,--1i1 et, I g -e- .11-)7,tq

-gsTre-q- izR %-1-1T.. 7 rd -  ejr-i i
qN % 1-17tq trf %-i-- -f-A-isErT
R5 Z C4 A *  7,1-tet-ei, i q----*-)- /
fq-1-Ä--- %-i7 ' t - 0 -ff,

A. Ballast with pre-heating



B. al last  without pre-heating

ei4lemiee
(Faults)

,41 ui e e (Causes) (Reme ies)

5iTe Deep Discharge
ei

Input Voltage %-1\-r1-
52-1eice

tf977 (Pins)
t1+441.41 t i l e . ' G e l

kiM. (Ballast)
(Transitors)
Ltl_sLy1 (Fuse) T I T t .  /
c r e

I( . (42)  1..I.-eiLi14-1e (Transformer)feeA- erie14-4

-T'sh-U (Diode) Dl gfi  (Short)
%-TrA" e 1
 ( T r a n s i t o r s )
(Short) %-T7T)- ejiti cer_A
�Irti14h  (Transformer)
Primary Winding /eri,m c+e

c2-41,1c41 "sc' r i l e l e t s

Input Voltage «eT lLeff_, I Input
Voltage Tf tq9 o. g se4 9 V
erri_9, I
=,7;17 M4r) ErT fgHt .11
.1+-1I\3eIti

(Transitors) e
Trezr_ z % . 3 7  (4-')

theli (Fuse T e - e ' r  7
%-T7
IAref Lt-J t  (Transformer)
Tre-t9-,1  - c t )  41r1
Continuity 41-15l t - ts  ,  % 7 7

ry
II d  (Diode) Dl 7 - r e i 7 E ,

(Short) 1-17-A. - I A et,
1„11.\,-,31ue. (Transitors)  _
Tre-171:, ( S h o r t )  1 - 1 7

4 -it (Transformer)
Primary Winding -ctD

‘of. r e e l  f t -.4t.

DC/DC TT-'4- -TiZTFT e v A g e i - \ 1 4 - 1 , 4 ) 1 < * i
(T) Conver te r  Mid. DC output -,311.-3;'i
(e) Conver te r  clId selector switch 3rTf1ff \ 3 d‘ie. ("%g) •-tj

( e  ct,) .1141- ON/OFF switch, Fuse -c4, 41--r 1 MN t r T  , 3 0 . 1 K , t )
Circuit diagram ? r i l e t  f"It4-1 P o i n t  zIT Z  Measurements 7 1 7 9 -
t k T: f f  gf71-q %-1-7-A. Components -9)--gt 1+-e / Rating ct;) Component -971)7 +1 I
*1- (gf) M u l t i m e t e r  s w i t c h  + 1 4  e t u q  h -A.1

1-1Ib 9  ( f A 7  T r T  1  DC/DC TTA-ltniT  g l 7 T e r
e l ) )  f I T 9 -  c t ) ,



re-xtr./ 7.4t. 37-c4-Tiz

.1141
#e;IT

eimeil e11-11t1T9-

1 ctd. # 1 - -  (Selector Swtich) Input voltage *T.  +I 7 , 9 '  T i t 4  12 V
T'l- c t l  L I  rrl lth-1,-1H I Output
voltage -3113

e2-14 I  u  N Input voltage tl-T U %-1-- IC
LM317 T'I *-T- .J11

ct.d.t TEfl-- (Selector Swtich) cA LIN A  1:1)111,-1 H I output voltge Zero
-'f4  t f 4 e  11 i-H voltage (-1t7a7)

9-3fr

31.1-- 7  Selector Swtich Tc t  «1.1 &  ct,
%-1-- IC e  oNm-15-1+1_, 1

,

c.fe.t i l r -  (Selector Swtich) TI e t  4 m -  (Selector Swtich) TT W,9.
e -  th-Pqe i 1 -4-1 i voltage 3TT3-k .7 r1)111,14-1 I % c-1)7tq 3WA9- c h  th-e-r9--+-)-

"i'',4cel tätze 11 44 I -31-T-3

,

ea rei (Resitance) C42 ,-411g* Z TrtT#
OD + I  z i  \ Y I  t . , -t-1 zi----r (Open)

-i'Ae-ag-ei - i ' , , T I , - \ 4%1". 3 - T  t A 1 5 - l e ,  1 eiN
trfff t r -  % - i - -  c t e . t  #1 -4  (Selector
Swtich) T T -4:,--t i ,

f g . t .  / 7.4r. TA-TülDrr r r i  3 7 e T T A "  4-111-11 41 116—dF T r z i — d - T r  wr i i r
kithiRei

•  31-r-da-7,-d-wr %-1-17-g-
•  ' i d  f t . t .  % - t T g

•  Fuse check +14 I
• eA 4 - 1 1  eR * ( )  AT.g

7:efr. f a t e \ -r-A- 3--g7 Aifi 414-11 C o m p a n y  'z'T Dealer
f f l i  Company Tn. 1-i61 \.irl 15c1,11i eice118

191



ru-ri melee (Ate1k-1.4)

ecr9- ee`z   - z f ' d
(T) 12 V ( r e )  18-21 V (IT) 50V ( E T )  15V

73-d-r e e e 1 4 - 1 i  d . 1  b y - p a s s  diode I
(T) ( g f )  ( 7 T )  ( E )

5e-11,3i e z i 13.) ci,-) Voltage 5
(T) cü( 9-1jTg (e)  99 c t ) 4 1  (zT) e r

eff3" '34-114-11 c 4 " I t u A  t l e 4 r t i r l
(T) t + - 1 1  7-Wr1 TFrrA- ( e )  h - e »  zlivl T r e f
(IT) ct) 4-1 ' I I  1 . 1 < 1  f  5 t-ti 1 \rl %-17A- 37m--ern:rr (2.4,1viii e v i m e i A - i i

zwrr-4

. 0  14'1 e -er-e-e  e j l e i c t e
(T) ( g f )  e i   ( T r )   e4).-s1e« (Er) f z .e . / fg .e r.  TTA-TiT

11 \.11 ct) 5 - 1 - 1 - j -  IC feigl:FT
(T) 3 9 - #  IC 4) rIlli\r1
(gT) IC  c11 + -i+-Id 7 f t

(e) 0 1 1 1  -,ytee. 4 4 i
(Er) * i i t   4 - 0 - 1 1 - - r e -

vi eprVeit e t )  blocking diode 31)79. 73-1Z %-T7TET
(T) ( e )  uTret
(Tr)   e l  (Er) we 3fi-%17
wiliefi4-11 et2,  w i ze
(T) 4-1 4)f i  e f f i  ( g f )    e l -11 l e g
(Tr) miewe  ( . 9 - )   t r r e  7 4

f e T g e r , i l t d t e t
(T) base-collector '2.1f\cltel;) -krultal high
(gf ) emitter-collector 5Ar\cl t ct)) -kfJlis.r1 high

90. t r e r i . t >   I
(T) ( g f )  ( T r )  0 ( E r )  3000



erur 4teefleri

IALII+11c-Het eTZET 11104-1v1 bltel f e 9 , 7  'Au11414-11 TÜTT e  \Lic-tpul5e)ct)1 414-11
 7 r f t r  f A x 7 w r    9 T t f r  -3-97-eT 4v1.3-1

t i f ier eir'ct,T4P9, c j ' , 1 5 e 4 - 1 1  414 Aieqi

 ?
s,m 3 1 - T e t 1 T  t"6-7. %TT:Tr e   4 3 - 1 7 7 - z

Tr-4ä. ?
9 B y -Pass Diode '447/9‘4-17-e- ?
•  rciPtc.t;) ct4-1 ?
•   o -d. 1:Aft  e t u i   ?

r cti4-1 71-rtsr 74-9- Tr-41it ?
- •  ,-11,4  1 1 1 e l l i  fq)44i  4--grr z  d p r e , ) e v e  li?dpie41?

11\31 etrd;lekelli - z rA ItZfr ?
e r-Nti 7-11,r1  \ x t 1 , - 1  4IP 7"--crfe  e 4 , 1 4 - 1  7 . M r  ?
•  e b i ) 4 4 1  chi4-1 ?
1 ; , c 1 " .  ersi lei"4-11 T. -Fir eh 41 1-1r11 .>1+I • f\ ;
e h 1  11;1 <  t h 7 t ,  r   d p 4 - t i  ?
•  A -14-ii T f f i 7 e f l i v i  cr)re:10. 1 ' 6 -Te r  cti‘H

 r 6 d P e - 1 - 4 1   9 1 f 4 ) -  %Ter i'Lictild 4 1 - 4 i  ?
•  1 - 2 h -  5 1 e 5 , e 4 - 11 ,  4114-11 z   d p  e 9 .  e e "  ?
•  P1+-1 - e A .  c r 1 4 - 1  . 7 1 - t e  ?

ga:31-rt  ?
9  . T 4 A  c4,14-1  ‘ - r v ü  ?
•  f l e i g -   c t , 4 - 4 1 r e t o i  9-411q ?

et44,-Ird. e l l c i l t d . M l i  4141 11-4:1)' ?
•  ITI:rm-  T r e T  q -4r ?
*  c t >  %-fifi4) 31-17-T z mrrer, gbtrie15« ci.)e9,15e z s t

4 4 1  TN-ra-  r i i c e e - i k f i  f e  %T- '17  ?
•  .241,ct)  b t e i A l  z  2 T r e r

.1-4-9" (Upper Level) ti+-4-1 cll.:41 I deeili 74-4rer ?
czie t - )   v r f i T t r   b c t e . 4 1  ?   3 1 - 7 1 7 7
11,111A-1 Ti-e-1-9- (Temperature Coprrection) Pri TFä- ?

•  lr,H,Tri qq::: (4rik c 4 4 c e ' D )  ( 0 . C . V . )  z  t r T - 4 z "

 ?

(0.c.v.) 99.9, %-treg ̀4-11" *4-1 %T>rm  - u r r e r
?



•  e M e l l i  i26-T T A M  614411 A 5 11  41-41 ?

• 11\ et) 1-1,.)< ={-r-e, At-4et r T  er 41-41 ?• actei41 ,414-1 Nemmi  ?• z-4TE z 31-1-3--e7 9Te ?
▪ 'ee l  41 Tr4 31-m-zAct) 1 m i   7 r€4 .  ?
•   A 1 - 4 1  ?

1mi  1-f tcrf  t rwer cti+-1 ?
• 124417 ct) 44)i-e.4)fi + - 1 + - k 1  41-41 ?

blct)ei+I e+-19-TrteJ- c t ) i m o   4I-41 ?
f t . t .  3frua-cla  Trzä- ?

• 31-m-eAct, •z741-t7 ?
• 3 7 4 - T i z  tweiTr etlAi 1-r« e f - v e  ?



eTr

.
cif.

feenT h e gt-km-T z
.9-h-N-reA- Tr4-,

416 h-17-1:ir 3fr-4-eice, ei1414 5e ei4-matit

ctlm
K.9 grzi - 9K i213-

(e)
,iitell, 3-5-re-T-- meld.

flr*euille. 4oi-9- 4,  \318eui5e
di<8ect, 3Te-d- 41
1111e.

K e- re i - -  3--ecTe. - 9 ii=1--
(4)

grzi- qeideildczilesql,
,-1"-fr-A" gr-d---r vp-i-9- Tffi-, \315iii5e
z GIlle.*1 IT-eu, 41
.34145e

416_,LIWWf \3e-Tf: 4 1 6 , e l ' O 1 c A  3  ,-.1—zm-r
1,tutiA4-0 31-9-9-r-Jd \ 3 4 1 L 1 5 t ) c l l

*14 fq--1--e-wr: T.err-e-r  , r i t r i c m  io-1 i  e  4Lipict)1.5eeii
,4114,1fi

eir r i  Tr e t : r  T r e f f :

A41ri-c14) TeiT -
ML1)411(1-1c4 TeTT -

a- 3 m m *  Ecr5N-R-:9) e - a i d c i l i  z  9 1 " ) \ c t e .  e l ic Ic t ) )

— 31-m-“I* ewißfiee. -

— 416 zfr-49r:



e 1  'Oland -11<5e--t, 1=-411d.
 3 1 -7*-1- clk t414-1 EF-inTr ei4-H e

c11t541 T-P7r9- TR.ft %-79- w e r  N - 7 9 -  Trt Ere, e  fold
multA4-11 Trgatr
(Ultra Violet Rays) 3 T T A "

f\ct)Nim U l t r a  Violet Rays (UVR) e c • i - : 1  e l c-1 ei I
7 4 r  xMIR.dct) 3lTer9Tt  3 1 7 R .  1711- I  P V C  '-1{‘,-1
tc-11R-e.c.f,)  t r - 4 - ,  U V R  c t ; 1  ' 37   ( m o l e c u l a r  structure)
7E*  1-1-7 e , re I M-ti'Act«

t%f--ff 4i i  337 m e t a l l i c  object fk:M.
T-1:Te"  T r g - r  , 311 . -med ,  I zre %Tzh. e

I UVR e i e 4 1
dke l l i  fat- ik-fril--e

\Lievr)  4 K i  11t5e) U V R  cild 31717 '«cffi (UVR protected)
clltt?tthl TälT Tr4 I

 z  ei ,r iene . ‘ e  e r  fe-9- gurre-A- crcil (Protection
from Lightening and Power Surges)

Ere, e r  ?elm- mull411 ffre- N e t
all1\31 -finTR7IT  A - 9 -  I   -if',714)*) 6144-11 le.,mie

:1-4 (surge) Wzii-9- AT- "gf. lAu l i e f i 4 -11  c i e r A  I
zre v a r r e

gfif M u l l  M e l  lAct'DItct  1-11.31cA e -
T u t  743-er ,r1-4) (grounding) t l - e  I  Zrer 741-9 -

(grounding) 13-OTT 7-4- I  TA ch1tuIM Tr7  E f t q  41-4 fq-t,17,
mutiellei grounding  `4-1-- (414 t 7 T  74,9- I  4 - 1  N - 4 1 7
NW-1115e ."9-_‘

44A)ct)) f0 F raunhofe r  Institute for Solar Energy e  '4-171 317,e17
 K O  Ile. ce)+1ct;) N 7 , 7   g r o u n d i n g  n4

TErf4 3Tr-r-A-T 4-9- I eAN grounding g r o u n d i n g  -17-9-

clA 6141-11 -  grounding Tr.,« 1-1-41 %A. Ne eTftm- urA-- ei4,9, 1 5 4 ) e l l i  % T R '  tr4
eic, (" 3ITWrft . 7 4  31-raTw
--1"-dicrzr 614,91 grounding ")" ril\g'4-11 -11.117-11T 73-6 l k  4(4 1  -I I

1-1i grounding point 9-1 7Ual. 4-111 I  7TA.,
grounding -11 (Alet") -11 charcoal 3Tft ttl. 77rer 741- 7rr3-k arrer



*11-i5e m e t  1A*Ndül 7 9 3  4)14-15eA . ‘ e ,  e r r  fa - -v -
111 7 1 , t )  N - T r r 4  m e i z t  1 1 . 4 1 4 / 1 e .

grounding Te l - T  grounding e  e t c e

7fTURTIFIRZT ' A u l I A 4 - 1 1  (System Voltage >24 V) e l "  tirdT
711:Ef \ V- i c t ) < u l  g r o u n d i n g  Trq c t  I  TR:A 4K1 -1e1 Mull4-11 c4,1+-1 41
4-11r4-ki5e)rili e l l + 1 1 1 e .  Z R T  1-1cWcA 1,011A411 I g l t d

31-rh- 3 1 - T r r t r  grounding t r T  t r e -  I

ct;‘tre, - d 2 r r  Bwzr-o-reit e . 1 1 1  321T

raer+-11 h - 7 7  ITAT-t-TuA- f a -17-01- 4 t 7 -a, 7 . 4 r .

(220V AC)4 - - 9 .  I  m e i t k u l  T J a l .  11(71-d)-
-11i151cA t s 7  4[,-1 "FliTeFT ü - 9 -  T r f f i  9 T - i r

Tr9)- -9-rer c11 t er7-4R-r c4;kre. Wr4-9- r g e i c t v u l
e   g 5 - ,

a f r  > A l i t  e t e r s l ,

fa r  v a -7  z  T r e  1 - 1 T 4 T   3 1 - F R : F r r  Ü -71:1-r e'er.
' r e -d- ( S h o r t  c i rcu i t )  e j l e r e  1 1 1 1 d .  31i9:FTPGIV W 7 -a 3 - 4 7

I k 5 e  3 1 - r t  t i m  FA 1 1 5 e 4 - 1 1

317f- TaTT  . 1 7 7  9 7 f 4 T  e  LII vi  et),-.1.,-)e“ (Charge Controller)
TIT ‘-1-2Mc,r1 7TP3i7 1  1 t  le ,44, \TIct ) )  cb111 ctDIA-1 101\3 ̀4-1--7 Aild)

31-rTr--rer   m e 1 4 -  c , \ ) i c t ; )  614-1-11 e  <ie.15-)et
4 - 4  f e r  3 - u r r t  4 1 4 4  4K1 t i m
41eiti?_;) r r e r - 4 - T r  Trizrf-e.m. T r -4- 4 1 i  fkPa- \ V 4 1 L 1 5 . e  3Tcr913-9- S i f eWi r

(T)  T r I : r   f t h - t - o 7
7,?-wT--4=1-T  .3,1Lie-) T-47 arr5h7, g a : , - f r  7 .a-viTr 3Trh-

(e)   a -r 3 r - m - - f e
(Tr) e -a gl-r7T T E M - r e .  e i c e e l l d c . 4 ; )  ü ? : r ,
(Er) e f r u  L i r r i  t r r e r l = r r  e r - d - g r

e --414r1 111,11

(U) x e l A e c t >  + M i e c t ; )  , 1 4 - 4 - 1 1  Ü ? : 1 - _ ,
e

( )  7 i ' f r u  2 1 -(r-r T  r e - « ,

fea-rT« m e m i  1-miert
u r r e t ' r  . . l e i s  k e .  e r -k a -r

1,141AH-il 6 1 , 5 e   t r h   t r e - 4  tr-grr--`4'r
zrm-P-a-r 3ra--a-n=rr e



(7) 3Tterl=fr  7 - 4 1 "  3 A r r  ‘-v 3 1 r 3 T  4 - ; ) 5
ftfka T r z f e r  e I cerl 5)

.24,14-11 *um al4I euTd-Tr  c t , c . t . « 5 e
ee2.7 (Short Circuit) A. ( s p u k )  9.3rre-fr,  z i T f t r
 1 - 4  I a-rer, 3 1 - r  i r e  e g  1<itelet,



1111-J m e t e -A

T.
4.

fkre-QT f4f4 eNT-f z416 fe-4713T 31-m-pAct e4-14 St%\44-1M1ce
vh-rm-re- +1
14 *

- U  fzr---g-
(er)

err f4- r  z cd-iitql,
g-Psr9-

3-5-Ter-- mell
Ineu14-11
71-7:1--- ID-Tr-4

TrA-, ,315iii5e
ig-7p- 414

A T z r :  r n e e 4 5 e A  7 f r z i
 a 1 c 11 c v u H - 11   r i c t e i m *  317R Z T-7;171 reflctptulc11  4 1 ‘ < 1
11-4--e-i,

— T r z i  Z  i c t D t u 1 1 1  ,•711,1ctlfi We9-Z
c0 941Allpii8eei  T r 7 - r 3 - .

ei 4-4 " i  Tr e C r 4 -  T f f i T e . :

tgfro T. T E  -
.41.1411c1-1et) -

9) e l l dt,i) 3fili-T-k-e  e 1 r 5 d c i 1  Tei-Wrar

—  eiii-HA

tni



Trt met  leel<R-4-tct, 31-7/-7-
memii mcP-ict>ui  1-1.71t. 9-Trrt etr T r e  W 5 -T 31-F4 .3-97

err i'cl114-11 r 5 e 1 1 . 1   .ffer 341,e
en9-wr m e t t - L i  ck-c-15,ct;l 3-zh-Tr Aifi
a-9-rTk v l e t e i  I n f e c t ctD ̀4-117TTET i Z el I i-\drel 5° (Recycling)
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kiKinernf (Technical Glossary)

AC - Alternating Current Mg-At-4 TTrg)

AC - Voltage (71r %-ct7r)

Ampere (ete17)

Ampere Hour (e-1:7- 3.1TWT)

Amperemeter or Ammeter (7ftc17 53a7 WT
e4r-rarT)

Analog Multimeter (3rri-r-o'rn •Heilfti«)

Array

Ballast (lien ed)

Battery (er )

Battery Cell (Ui er #9-)

attery Capacity carrel err- d1")

Battery Clamp (.&4t e1(4-LI)

Battery Terminals ( d .

fq-e-rr  L i f ke -A f e r
3-417

 % 1 - 1 7 -

1 7  ‘2101i5ct,) TfTZ

 71tcr7 1:#17  Ern-gr vzgr
pref feipr
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7i4-icr7 4114,4
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Blocking Diode ( '  g r )

Bypass Diode (11 41 t i m

Cable Shoe

Charge Controller ( I I  erI ct) )

Charging ( 1 N 3 )

Circuit M f e g )

Compass ( c + -4I)

711-74- u r r e
Trzr'ru I qei
1-1sei4-11 AN-1 ü..e

 Trizer-
1-71)-u  4 i 1 1 4 - 1 1

.-rzrr Th--d- ,zcr,9-  h i r e
ct;kue.ei  T r e

Aefict,1 e f r

3TM- c42
Wer t l  e l  GI I d. L i  1

' 7 2 4 )  \ c “ i j f i  4 - 1 1

it-*-zrr

i'-1Ale.1 1;1118*
1-&42T

h-liel-cict)

Combination Plier ( T i # k e T 9 .  t e 7 )  f e r  v e r

Tr 311--4r7

Converter ( T A -T27) . :  f g . t .  1 1 1 - 1 e I N

EIZT-3"

Cover (T4T--)

Crimping Tool ( N - # 9 3  e l I a z r - c k  ee-II GI el

Current f e - 9 -  I  T f r e  7 T 1 3 -

e t c f n j

Cycle Life (el I ct)el e l  I i41

D.C. Current (fg..4r.

D.C. Voltage ( f g  # f i j a 7 )

Deep Cycle Battery (154 t i t  t h e  M e n

.Lit4)-1 e),3-ii (Di%, Era-3, e r
mrret -livi 7 re7 m -r
feet. e  3 - 1 v
'Nwre
7tf#-d e  3-Fee-r 3 -err
TrA. w r r e r



Depth of Discharge (tc2-1- 3 7 F  )

Direct Current - DC ( T Z t i g

Digital Multimeter (151 A del A-Ie• t  )

Discharging ( ree l  I J i e )

Distilled Water ( f5  r 5  c l  1 d. )

Diluted (51 )

Electron 4 1 ; 1 1  )

Electrolyte e l z 1

Equalising Charge (

Flat Screw Driver (1-4,,,ei 1 d 5 1  01 )

Fuse (It)  41.,̀ 31 )

Hand Drill (eITU itg9.)

Hammer (e1:17)

Holder (51 e V  )

Hydrometer (51 5 1  d  t )

Indicator (  c i > d  )

,41,41A-11
I

fe7rr  f-1-9- rfa-r-g•

r1145t)el1i
3ict>4-11 e i m

Mid f e W r A .

gm-9- +IA
eezrr
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\-1em-rt

c-4-1ct, LII W 1-TTA- 31i24 e41:1- stp-r
5A -II c 4 ,  c t )

:1-4-`43--

f ler 5 - 1 7  h 7 1 7 -
Ict) t w k i -

9147 c2-1c r l  7-11 - q f r
cziI ).1-11
4, 4,15e e r ' r _ A r t ‘
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Infinity (

Insolation ( i r e )  )

Insulation Tape (  r1v1  e l  t o n

Insulator (  ^t4 r1 d t )

Irradiance

Light Emmitting Diode (vl I Z l i T f l a T  T P : r h )

Load

Loss ( l  )

fer-d; Glesi \ 3 4 4 D t u l 5 t )  t i l d
grcf4

Low Voltage Cut-out (9) '  (13) c- t 7  dpe-3Tr7a) c h i  1111  1-11-k  rel 1 1 4  %-1-91-
e u - f f r  \ = - A w - c r E

e  3-r-*—z-fr

Main Switch ( k 1  :  4-1(2M

Maintenance Free Battery (  : 1 1 -er) f ' s e l e s  4 I  v z r e t

Maximum Power Point (  e i -T-41T I  rh  1 . )  " e " ' « r z  e e l  f ' r i c t > i m i
31-N-T3Tr e i r e

Module (+11 )  e r r  4 < u t e n i  - r f e - T r r  u h -u-r-d
11-'4 \ ' - ict>ul

Multimeter (  e )  A ' r z - t - A .  3 7 1 7 h 1 -  4 P - 1

Negative (..41-illT) 1 7 + - 1  ce, ( - )

Ohm - a  ( 3 e r )  3 1 1 ü w A -  7 T r z

Ohm's Theory ( B e R T  fe--4-re 1 T ) 7 g ,  r e - k r d  . 4 i t e . 2 . , - e i  ct;) c . 1 2



Ohmmeter ( 3 # 1 P :  )

Open Circuit (3Ü1:)-9- :(-4LE)

Open Circuit Voltage (3fi19- :f12ct--6

Parallel Wiring (I I  1 t I M r e f t e : )

3TT4t1-1R-rav

zzi-F* h --t.7, LA115A-11 e r w P r r
g f t  3 A -T-d-Pr 3 T r - 2

31-7-2.1"T; k7,9T

7:11—«7
3TRIV-11:1- 1111 (Voc)

TrA- 7 3 -a-r

Panel ( 7 )  r c t t u l e l l i  fee,17 t e r r - d

\34ct)<U1

Peak Watt - Wp ( e h )

Photo Voltaic - PV (1 :Üt f  `43

Pointer (1te7a7)

Power ( t f W )

Power Socket ( t i l l  t

Probe (1j1c1 )

Range ( )

Recycling Geile.t)r'et e)
Resistance (.k )

Scale ( 7 * « )

Selector Switch (.21:CrT

Self Discharge ( t c : f i I  e -c4

Shallow Cycle Battery ( E l  e i c p v i

zi)--17 441 a ) l c R 1  344-47-d7
f e j 7

.,3-411el e  eam
+IA fej

tiTlch

%-trz,tJ -9I Ll Tr -4 e r  fr.1717
 " T r i f

 3-üzr1 7 ) -

ker, 4rzrr
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Short Circuit (<1er.

Short Circuit Current ( t i  p  l z )

Solar Cell

Solar Electricity ( * 9 - 7  )

Specific Gravity (  4  1i r. # )  VAT t r )

Standard Test Condition (Ce -Fd i  # g  Ct) e i r l  )

State of Charge (<-ad. 3 7 F  11  \31)

Storage ( t  i )

Support Structure (1ch r e G i  < )

Three Pin Socket ( f P  '1

Tilt angle (tr3-E e 7 )

Volt (1-1#E)

Voltage (%-j-C-ra7)

Voltmeter (

Watt (cl I di

Watt Hour (WH) ( I I  d 3T1W)

*r2T-4=rr di<5e
4

3717-21T

Th—M-E7 + - I  c i p I cNiTr-A-
(Ise)

.Tezi t i f r u M

41 3Trg-79-7 3rü 1,11(1,4, leette
:rrt e4-1

4-4 f'cr)<utet) 9e44111e I ("1
11-11Li

f A i t e .  b . 1  c t )  \ Y U  et)
P-11

 ( 1 .  x e r r  9 0 0 0
1141141 « « ° C

31-17-21-r

: f l e u l
 g T r z

f i e -NA 7 T r t



White Light Emitting Diode (e-c1I
ZfieE-3: )

Wire Cutter (T7:117 WE7)

Wire Stripper ( I I  q t e r T )

I l <

: 7 -d-r4 \ N i e l

go
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Solar Radiation in Different Parts of Nepal

S.
N.

Location LAT
(deg)

LON
(deg)

ELVin
meters

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DSC Yearly
Average in
Langleys

Yearly
Average in
kwh/m2/day

I. 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 8 I .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 28.41 80.36 167 326 396 478 5-61 571 429 508 406 354 378 360 318 424 6.91
9. Lumla 28.18 83.48 1642 - 3-16 384 454 488 424 343 317 300 341 360 337 298 363 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
II. Parwanpür 27.04 84.58 115 249 417 490 544 560 554 417 396 380 409 369 331 426 6.95
I2. Tau ihawa 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
I4. Bhairawa 27.31 83.27 109 350 429 505 578 586 454 443 416 384 408 379 337 439 7.16
I 5, 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 27.42 85.22 1357 319 386 445 494 487 379 343 331 370 376 347 310 382 6.23
I8. Butvval 27.42 83.28 205 328 403 475 543 544 412 406 376 347 380 356 319 407 6.64
I9. 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
2 1 . 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 ' 466 338 408 476 529 539 422 390 371 352 396 361 320 409 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  2 6 . 3 4 88.03 120 349 415 489 535 528 431 389 391 400 394 368 329 418 6.82
31. Birana .1 i '  '# ' i ' 86.13 102 343 422 493 550 538 437 416 396 382 397 347 340 424 6.91
32. Dh aran bazar ''   1 S7.17 444 345 410 479 525 502 416 395 371 349 370 364 327 404 6.59

1 33. liardi nath . . 9 ' 35.59 93 358 436 506 574 559 453 448 412 390 405 387 345 339 7.16
Source: Agre-Climatic Data, FAO Headquarters, Rome, Italy
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GE Energy module spe ifications

,- -Maltde ;Ipee - i GE fttOYLh GEPM.OS NI GE • 45 feGEM/4301NI

Electrical parameters
Rated power [WA; 150 110 65 0 45 30
Rated current imp. [Al 8.8 4.0 3.0 1.80
Rated voltage 'imp,. NI 16.7 16,7 16.3 16.7 16,7
Short circuit current l,,, (Al 9.5 7.5

I
4,6 3.3 2.05

Open circuit voltage V a c f ;VI[ 21.0 20.7 20.5 ; 21.5 21.6
Physical parameters ' ll

Lang n ( A ) im 1872.0 1475.0 1201.0 859.0 859.0 i 7 0 9 . 0
Width (  ) immil 778.0 660.0 ' 527.0 661.0 661.0 I 5 2 7 . 0
Depth ( C ) m l i 35.0 35 1 35.0 35.0 35.0 1 3 5 . 0
Depth including terminal box [m 56 56 54 54 54 t 5 4 . 0
Weight tkgl 16.5 11.9 1 8.2 7.5 7.5 4.5

Mounting e
Hole distance ( E ) (mm] 86.0 543.0 1  6 4 3 . 0 I 4 8 1 . 0 481.0 605.0
Hole distance i n _ [rim] 735.0 617.0 I 4 8 3 . 0 616.0 , e,1.8.0 453.0
Performance warranty [years11 20 20 1 2 0 20 ..0 20
Certificates ... .
IEC 61215 Standard Standard j Standard i Standard S'imtarci . Standard
UL-Listing 1703 Standard Standard 1 Standard 1 Standard Standard i Preperation

GEPV-065-M GEPV-050-M GE'A/0-030-M

Standard test conditions identified as 9
YOOOVWmf solar irradiance, 25°C net temperature and
solar spectral irradiance per ASTM 5892, rated power tolerance + ö%. „ . . . f t

4.7 •  •

›z.

SeC-1--,- Solar Electricity Co.(Pvt) Ltd
Manufacturer of Solar Photovoltaic System
Solar Complex, Baghbazar,
P 0 Box 12515,
Kathmandu, NEPAL.
Phone: 225253, 227876 Fax: 977 1 223851
E-mail: ises@healthnet.org.no

Authorized Distrthutor :

Specifications subject to change

Autheriie4 _Agent/Dealer



Short Circuit Current [1„3 1 . 4 8  e r , 2 . 6 8

Open Circuit Voltage N J  2 1  2 2 . 9

Pvt.
Ltd.-

Solar ang_ m u m  .e.Ener9y3yrn stes ‚Manufacturers

Solar Modules
Photovoltaic (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 reliable
power for decades.

Our panels are guaranteed not to lose more than 20% of their
rated output within 25 years (10% in ten years forthe 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, the largest manufacturer of solar panels in the world.

Specification
Electrical Parameters S I E S T 2 0  S I E S T 3 6  SIEST40 SIESRSO SIESP75

Max, Power P, . „ 1  20watt  3 6 w a

Rated Current [1.„1 1 . 2 9

Rated Voltage j V.,„) 1 5 . 6  1 5 . 8

40watt 5 0 w a t t  7 5 w a t t  100  wa t t

2.28 2 . 4 1  2 . 9 5  4 , 4  5 . t i

16.6 1 6 . 6  1 7 . 0  1 7 . 7

2.59 3 . 2  4 , 8  6 . 3

22.2 2 1 . 6  2 1 . 7  2 2

Length (rrtrn), 7 4 8  1 2 9 3  1 2 9 3  7 8 3  1 2 0 0

Width (mm) 3 2 9  3 2 9  3 2 9  5 9 4

Depth (rinn) 3 4  3 4  3 4  3 4

t)Ve(ght (kg.) 4 . 1  7 . 0 2  7 . 0 2  5 . 9

Other sizes are available on request
1249 Thr tham S'a7 E t h a t h h a t e n i

P.O. B o x  9219: Kathmandu.  Nepal
Tel :  +977 (1) 418203, Fax: +977 (1) 412924

in fo@lo tusenergy.com
webs i te :  www. lo tusenergy.com



GE Energy - GEPV-070-M & GEPV-065-M Solar PowerModules

Typical IV Curves for GEfV.470 Module

at t a w  `44

54- [2.1)

es kw

sc t 5
*Itiot4tve •

2o T3

; SpecIrk-i4ticrks

Operating Cell 4 5  9: i>.,.irra•dahge 8 0 0  . . , ' b e n t
et re t e m p e r a t u r e  = 20 °C; 1

Weighr B e a r i n g  Potential 5 0  ibeft2 (125 mph
hailscone• 1,11.2act Resistance
weight 1 8 , 1 .  lbs (8.2
Dimens)ens 2 0 , 8  by 47.3 by 1,4

mm)

lot ion

1 !nch at 50 77474h (24.r.-n at 80 kg

Cali; 8 0 3 - 5 7 2 7  or ßQ21471-7500
Contact us about solar products

231 Lake Drive
Newark, DE 19702

View directions
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ZDDU E  P

Maximum Power Rating Pmax. (Wp)* 10,0 12
Minimum Power Rating P min (Wp)* 08.0 10,0
Rated Current Impp (A) 0.62 0.72
Rated Voltage Vmpp (V) 16.0 16,5
Short Circuit Current 1sc 0.84 0.84
Open Circuit Current VOC 20.5 21.0

SPECIFIGM

2

Electric PM 10 PM 12

Phys cal Parameters

No. o f  cells
Physical Dim
Weight

sn
Nos
(LxVVxT)
(Kg)

46 x  2 x  25
1.50

Environmental R tin

tAaxirnurn t e m p P r a t u
zy,

Under standard Test Coridftidn“STCy
Air Mass : A M 1.5 i r r ad iance  1000 Win'? C e l l  Tempe

NOminal Operating Cell Temperature (NOcT) at:
Wind Speed : 1m/s Irradiance : 800 VV/rn2 A m b l e  Temperature

:25°C

Specificalicv) subject Y© change without prior notice doe to confinuous in-house improetnents.



SOLAR MODULE PM 20

Maximum Power Rating Prrax. (Wp)* 20.0
Minimum Power Rating P min (VVp)* 18.0
Rated Current 1MPP (A) 1.20
Rated Voltage Vmpp (V) 17.0
Short Circuit Current Isc 1.40
Open Circuit Current Voc 21.0

Physical Parameters

No. o f  cells N o s . 36
Physical Dimension (mm) ( L x W x T ) 550 x 465 x 40
Weight ( K g ) 3.0

Environmental Rating

NOCT "  ( ° C ) 4S+_2
Maximum permitted module temperature(°C) -40 to + 85
Maximum permissible system voltage ( V ) 600
Reid e .  HiAliztity at 85vC2. ( % ) 85

SPECIFICATION :

Electrical Parameter: PM 20

* *

Under Standard Test Conditions (STC):
Air Mass : AM 1.5 Irradiance : 1000 Win-12 C e l l  pe ra tu re  :25°C

Nominal Operating Cell Temperature (NOcT) at:
Wind Speed : 1m/s Irradiance : 800 W/m2 A m b i e n t  Temperature `

Specification subject to change without pricy notice due to continuous i elinproitements.



SOLAR MODULE P 5 / P I 11 I  37

Maximum Power Rating Pmax. (Wp)* 350 37.0
Minimum Power Rating P min (Wp)* 33.0 35,0
Rated Current I MPP (A) 2.10 2.20
Rated Voltage VMPP (V) 16.5 17.0
Short Circuit Current I SC 2.60 2.60
Open Circuit Current \ i c e 20.5 21.0

SPECIFICATION :

Electrical Parameters PM 36 P  3 7

Physical Parameters

No. of  cells N o s .  3 6
Physical Dimension (mm) ( L  x W x T) 6 4 5  x 550 x 45
Weight ( K g )  4  2

Environmental Rating

NOCT -**
Maximum permitted module temperatu
Maximum permissible system voltage ( V )
Relative iiumictity at 5'*Cs,

45 +2
-40 to + 85
600

tinder Standard Test Conditions STC):
Air Mass : AM 1.5 Irradiance : 1000 Ven2 Cell Temperature :25°C

Nominal Operating Cell Temperature (NOcT) at:
Wind Speed :1m/s Irradiance : 800 VV/m2 A m b i e n t  Temperatige-:2

„Kt,.
Specification subject to change without prior o  • o  continuous in-hopse;



US-32

Product US-116 US-6 U S -42 US-32 US-21 US-11  U S -6 : U S -3
Ratet.IPmer

(Wei 116 64 I  4 2 32 21 10.3 5 2.68

Operating
vattege

VIAPP (Y1
30.0

I
16.5 i  1 6 . 5 16.5 16.5 16.5 1 6 . 5 3.1

Oporating
Current CAPP

t,1)
3.88 3.88 2 , 5 4 1.94 1.27 0.62 I  0 . 3 0.33

Open Circue
Voltage YOC

0,0
43,2 23.8 23.8 23.8 23.8 03.8 i  2 3 . 8 12,0

Shari Circuit
Current ISC

IA)
4.8 4.80 j  3 . 1 7 2.40 1.59 0.78 j  0 . 3 7 0.40 -

8ypaatt
Diode

Included
Yen Yes Y e s Yes 'Yes Yes j  N o Not

Blocking
Diode

included
No No N o No No No t N o Yes

Minimum
blocking
diode lA)•

8.0 8.0 6 . 0 4.0 3.0 1.5 1 . 0 1.0
(included)

Weight slits) 44 20.2 ,  1 3 , 8 10.6 6.6 3.6 2-5 1.7
Lang"' °I the
pane! (Inch) 96.03 52.8 36.6 53.8 36.6 19.3 19.3 11.3
Width of the
pane (inch) 30.16 29.2 29.2 15.1 15.1 15.1 8.1 83
Cable length

gone , - 8 8 8 _
Warranty
On Power

Output
20 yr. 20 yr. 20 yr. 20 yr. 10 yr: 10 yr. 10 yr, 3 yr.

US-84

Specifications

Junction Box With
Quick Connect

(Standard On US-116 Only)

Junction Box Without
Quick Cameo

(Standard On US-3 - US-64)

During the first 0-10 weeks of operation, electrical output exceeds specified ratings. Pews output racy
be higher by' ope ra t i ng  voltage may be higher by 11% and operating current may be higher by 4%.
Electrical specifications it10%1 are based on measurements performed at standard test conditions of
1000 WIm2 IrredianCe. Air Mass 1.5, and Call Temperature of 25"C alter long-term stabilization. Maxi-
mum system openicircuitvoltage colic exceed 600 VDC. Soseillcations subject to change ttithout notice.

Corporate Sales 8 Marketing Office:
Bekaert ECD Solar Systems LLC
3800 Lapeer Rd..
Auburn Hills,Ml 48326
Tel: 248.475.0100
Toll Free; 800.843.3892
Fax: 248.364.0510
Email: infoOuni-solancom
www.unleolancom

North American Sales Office:
Bekaert ECD Solar Systems LLC
4520 Viewridge Ave.
San Diego, CA 92123
Tel: 858.6141435
Toll Free: 800.397.2083
Fax: 858.514.8694
Email: wesferninfogiuni-solar.com

The LINI-SOLAIr modules are exceptionally
durable. They are encapsulated in UV-stabilized
polymers and framed with anodized aluminum.
The polymer encapsulation includes EVA and
the fluoropolymer ETFE. A  Galvalurne<-' backing
plate provides stiffness.

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

The US-116 comes standard with a weather
resistant junction box with quick connects. The
US-64, US-42 and US-32 have a weather
resistant UNI-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- UNI-SOLAR' US-116, US-64, US- 42
and US-32 modules are appropriate for
all applications from simple single module
requirements to larger grid-connected
applications. Al l  other UNI-SOLAR's- US modules
under 30 watts should not be connected in series.

European Sales Office:
N.V. Bekaert ECD Solar Systems Europe
karreweg 13
B-9870 Zulte
BELGIUM
Voice: +32_9.338.59.25
Fax: +32.9.338.59.11
E-mail: infosolan@bekaert.com

e Copyright UNI-SOCA -  Aa Re. 6 Reserved
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Triple Junction Technology
The foundation of the new
UNI-SOLAR" PVL is the
Triple Junction silicon solar
cell unique to UNI-SOLAR5.
Each cell is composed of
three semiconductor junc-
tions stacked on top of each
other. The bottom cell absorbs the red light, the middle

Model
Number

Laminate
Length

Laminate
Width

Laminate
Thickness Weight Minimum

Slope
Maximum

Slope
PVL-58T - 8ft, 6 3/4 in. 15',',., in. 0.12 in. 8.2 lb. 1:12 e ) 21:12 (60')
PVL-64T 9tt. 4 'A in. 15 1/2.1n. 0.12 in. 9 !b. 1:12 (5°). 21:12 (60°)
PUL-67T 12tt. 6 V4in 15 min. 0 12 in. 12.310. 1:12 (50) 21 1 2 (600)
PVL-116T t 16tt. 5 =in'7 151.4.1n. 0.12 in. 16.5 lb. . 1:12 (50) 21:12 (60')
PUL-128T 18 tf. 15 Viin. 0.12 in. 1710. 1:12 (50) 21:12 (600)

Performance PVL- 29 PVL- 58T PVL-64T PVL 71 PVL-116TPVL-128T

Rated Power (Watts) 29 58 64 87 116 128
Nominal Operating Voltage 6 12 12 18 24 24
Operating Voltage (Volts) 7.5 15 16.5 22.5 30.0 33.0
Operating Current (Amps) 3.88 3.88 3,88 3.38 3.88 3.88

Open-Circuit Voltage (Volts) 10.8 21.6 , 23.8 32.4 ,  43.2 47.6
Open-Circuit Voltage (Volts) at

-10°C and 1250 V.Vim2
12 3 24.6 27.1 36.9 49.2 54.2

Short-Circuit Current (Amps) 4.8 4.8 4.8 4.8 4.8 4.8
Short-Circuit Current (Amps) At

75°C and 1250 W/m2 6.3 6.3 6.3 6.3 6,3 6.3

Series Fuse Rating (Amps)' 8 8 8 8 8
Min. Blocking Dipole (Amps)  8 8 8 8 8

rentO Someüve
,.2zo« Mn

3.-oi %rec.
Ai t t l

I I  Dimensions & Specifications
Physical:

cell absorbs the green light and the top cell absorbs the
blue light. This spectrum splitting capability is the key
to higher efficiency.

Bekaert ECD Solar Systems LLC
Bekaert ECD Solar Systems LLC is a joint venture.of
Energy Conversion Devices (ECD), a technology
leader in renewable energy, and N. V. Bekaert S. A.,
the worldwide leader in metal transformation and
surface coating.

Electrical:

NOTES:
Dudek the Met 8-10 weeks of operetwm. electrical mats tr.otts speeded Talmud. Power a tput may ts hig o r e  t e e  may be M o r  by I anel  aperatlog
curried may be higher 15 rhi,
ekenical speatieoe (_1ß.z} are Peed en hidAttfriMe,193 perormel at nbeeard led meal lions el 1000 thrde2 Or ;dunce re Mase 1..5, as. Call Temperature et 25a0 tree long-
term stabläraliedt. Antral pm-formal:a may Art Up to lOdk Fern rated peaver ere to lee temperature operation epuelral and 0051 related elects.
1,04nironvi syslim opetKeiltvolege not lo ej..ecd 0009m.
Seer:Moo/heir Abler !oohed* whim%
• Rotor to smile ü i  Natiorg Eintriu Cdtld kw darkkonal Wm et 12_5',•: wee may De aoolizabte

Corporate Sales & Marketing Office:
Bekaa,* ECO Solar Systems LLC
3800 Lapeer Rd., Auburn Hilis,M148326
Tel: 248.475.0100
Toll Free: 800.843.3892
Fax: 248.3640510
Email: info@urn-solar.com

North American Soles Office:
Bekaert ECU Solar Systems LLC
4520 Viewridge Ave., San Diego, GA 92123
Tel: 858.614.1435
Toll Free: 800.397.2083
Fax: 858.514.8694
www.uni-solar.com

C Copyright 200.7 t i taso A

European Sales Office:
N.V. Band ECU Solar
Karreweg 13
8-9870 Zulte
BELGIUM
Voice: +32.9.338.59.25
Fax: +32.9.338.59.11
E-mail: intosolar@bekaerLcom

(ems Europe

U.f7/-SOLAR.
AA4-3673.01



PHYSICAL

Dimensions (nun)
Weight
Number of cells In series
Number of cells in parallel
NOCT (800 YY,irn2, ?0° C. AM 1.5.

ELECTRICAL
e;000 Wirit2:;;25' C.• . 4 . 5 )

Nominal voltage (V)

Maximum power (g,„,) :  5  Wp r 10%
Short-circuit current (13 ;  0 , 4 1  A 0 , 8 2  A
Open circuit voltage (VJ 1 9 , 2  V 2 1 , 6  V
Maximum power current (T„,„,„) 0 , 3 2  A 0 , 5 8  A
Maximum power voltage (V.„„)

5
:

r. 2 7 0  x-270 x I  3 7 0  x336 it (e) . 5 8 5  x-435 x . 1  629 x 532 x j9,5 i  3 9 , 5  3 4 0  x39;.5 ;
0,8 kg 1 A  kg 3  kg 4 , 5  kg •  5 ' , 5  kg i  5 , 5 . 4  1  5 , 5  kg

I-22C

....:......32..1./8._..
1

40.0

361l4 3 6 1 / 2  3 6  1/2 3 3  1  3 6 36I. 1  i
1 I  1  1  1  I  I  1

r
40!*C 4 . 7 ' C  i  4 7 °  c, 4 7 °  c I  4 7 ° . . 0  4 7 " c

i---. l '  _L. . . .  1

12v 1 2 V  1 2 V  I  1 2 V '  1 2 V

An option for the future that will produce
electricity from solar energy sources
that cares fie the environment.

I.0 Wp.* 10%

15,5..V . 1 7 , 4 v

.4111sofixon modules curry a 2.5 yearguarantee.
!Vote: isaibron. SA, reserves the right to make any amendments to this leaflet

(+9 Pleas check the thickness hehre placing art unier".

12 V 1 2 v

v i e r  i 1096 1  22 • 3 6  Wi,:t 10% 4 7  Ve* 096 5 9  Vgl, z to% I  5 5  Wi,* 1 0%
' - - ,  - , 1•+— . . - - ; —  .

1,64 A 1  2 , 2 2  A 3 , 2 7  A !  : 3 , 2 7  A !  3 , 3 8  A.
216v L  2 1 A  Y 1 9 , g  v. _ i _  .  21,6 v i - , -   21,6v,

;- 2 , 1  2 , 9 4  A  2 , 8 7 A  .  ... : . ......16 A3,I 1 , 2 6  A A  i
I 1 7 , 4  v 1 7 , 2  v 1 6 e  .  1 . 7 , 4 . v  1 7 , 4  v



1.13111 We 111•1111•11 1.224r545 x 39,5

I-- 9  kg '

„ f.::,:.,..g•:
i .224 x 545 x.39,5

9 k g 9

geevi: age.'..
1.224 x545. x393

kg

i. -  4-fgeggigme,,ogy„-
1.208 x614x 39,5 1 3 / 0  x654.x 39,5

11 kg 1 1 ; 5  4

(•.:, : "Iwo.>
1.310 x 04 X-39,5 1 .310 x $54-x 39,5

11,5 kg 1  1 1 , 5  kg

-•ai.m.zeimemstram-^.•
1.310 it 969 x39,5

14;5 kg
1.310 x 969rx 30

'F  1 6 ; 5  kg

- 3 6 36 36 • 33 :  6 6  3 6  1  7 2  • y 36  ;  7 2  1  _  36 1  7 2_LL 36 36

- 1 1 1 2 :  1  •  2
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1 2 I  1  1  2  1J._ , . 3 3 .!-
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-____
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12v
.

12 V 12V; 2 4  v 1 1:2'v 24V 12v I  2 4  V 1 1 2  V 1  2 4 V
--f -

12`V 12V

I ,  6 1  'aPp t 1096 7,0 Wp x 1096 75Wpg 10* 94 wp* io96 10Qwp* :toe 11)6 wr* ,s6 1  1  io elp t 19%_4____ Z59; WI% *  596 165 Cep* we
;--
1 4 , 3 7 A 4;45 A.

-4,e7 A 6,54A r  3,27 A 6,54 A 347 A 434 A 127 A 1 6,76 4 i  e,38 A 9,81 4' 10214 A, _ 1
• 2 1  6 v, 21,6v ,.21,6v 19,8v I 39,6i, z;6v 43,2r 21,6V .43,2 V• 1 21 ,6y  ! 43,2v 2 1 , 6  V 4: ,e3r

3,76 A 4,05 A 4,34.A. - . . 1,8g A 1 2,94 A 5 , 7 4 . 4 2,87 A 6,1 A A I  6;32 Ä '  3,16 A 9,1 5 A 9,48 A

17,3 V

.

17,3 v . ,O iv 16 V 1  3 2  V 1 7 , 4  Y 34.8 V 17,4 V

.3,05
V34,8 !  17,4V i  34,8 'V 17.4 V 17,4 V'

9 1 100 1- 1 59 . I -165

‚.Z•t;,

Cells* s i n g l e - c r y n a t  Si,tiitured rAd antitenectivIty layanad,

[Coot/ tar  Redundant  contacts on oath en

Laintnete. 1 E V A  (ethylene #in)r1ticetate)..
I -  • • •  '
Front face I  Tempered 'gloss with inspn;ved light transtniosinty;

I Back face'

Frame"

Tough:  multi-layered baeksbeet Teen

' A n o d i s e d  aluminium.

'There trvinical choracteisiks arl,fke xaMe.lbr i g e g t o n  nweiraeL.

f'41FR4v2,.'
Gnvanding connection

Certifications

Yes (also for moduleZ22.01.

!EC 61215 and Ortss11 by TÜV certificate.

Cable section. .
COnneCtion bog

4410 mm.
. .  .  .
Pression screw with possibility of soldering,

Optional multi-cnntacr.

fz-i:f4eiziM.:YeieeeDneieigMitifiggigAM
Connection bok

2 x1,5 mop in-doulde 2 1 t  45 nuns in double
Lttfsulation raiile of 0.9:m tedgrli. iriinlaiiiiniable of l e g *

„

I teens/Wien boxesweeic„
 Conneedon boxes I P  A with buik-ba bypass diodes-



bp solar

Typical Electrical Characteristicss°`

Warranted minimum P

Open-circuit voltage Woe)

Temperature coefficient of Voc

NOCT•

BP SX 20

18W

21.0V

BO- SX 20
BP SX 30

20-Wan & 30-Wett
MultioryStall irte Photovol ta ic  MOdole.S

BP SX 30

27W

21.0V

480±101mVre

47*2°C

Notes
I. These date represent the performance of typical modules in 17V eannguretic." ss

measured ei their output terminals. and do not ii rude the effect of such let10.,,w11
equipment as diodes or cables, The deli ere belied on nierrsuremersta rnade.in
am:dance with AS774E10.384E. corrected to SRC (Stareleitl RePoittivtl Cuiezlitmnto
alto known es STC. S ia t i f i e rd  Tiro Conditions', vehicle ste.

• (Cumin:silt:A of 1 t e r n '  f 1 sun; ar specltid diembutive of AM 1,5{AST M E8112-137
global spectrel inerrant);

• me ternpeseture of 75st.

e Purley the stabilization process a PIirh oocu s during the first tee: month: of
deployment, module power may oecteete tapewareetely 3% from typical Pmair

3. U vergaGns,

4 The Celle iri an ittirr4netea module operate hotter then t te ambient le/ripe/sum,
moor eepaertat ° m e t t l e  Cell Tentpeaturei ie an indrcator of this ternparattoe
diffeeereet, and i t  the yea temperature under Standard Operating Cenditiene
ambient temperature of 2.0rC. ‚oft% Pradiabon of OS ibrifirer, and wire speed
of f  nu's. .

BP SX 3 f -V Curves

b o l a r



Voltage at Pala, (\imp

• -Warranted minimum Prnax

Open-circuit voltage IV

Temperature coefficient of voltage

NOCT'

Notes
t. Tr34kee data represent the pertormaence of typical EIP 270 and

BP 275 Meat:tea as measured at thee output termalatrons. The
clatar ere based on measurements made in accordance with
ASTN1 £1036 a/never:I to SRC 0..eorLsrd Reporting Corenorts,
also, known as STC or Standard Test Cog:cations), vd ie  are;
• idominaten Uf 1 kWtere 41 sun) at spectral clistrittaion of AM

1.5 IASTNI E892 glob& •spectral irradiance):
• con temperature of 25't.

2. Chafing the se:Aegean process which occurs during the first
few months or deployment, module power may decrease
(two/ornately 2% from typeat Pfn,.

3. The carts m an illurrjnautd module operate hotter than Ire
ambient temperature. NOVI" INorninal Operating Ceir

• Temperature? Is an Meteor cif this temperature deferential. and
is ate eel tee parature under Standard Operating Conditions;
arnIsrellt temperature of WO, solar inadration of 9.8 e l / Y 4
•ivirr4 speed of -Ifni's;

4. The power of solar Peas varies m he N e t *  cum»
otoduchoo; the BP 210 is assenefeo using ate of aligt .th;
fewer power than the BP 275.

Electrical Characteristics'
BP 275

7.0V

70W

21.4V

-(130±10)rnVrC

47-.442°C

. •
75-Watt Monocrystafline

Photovoltaic Module

BP 2704

17.0V

65W

21.4V

P 275 I-V Curves



KC40
EFFVENCY

_LfiCRYSTAL
DHOTOVOLTAIC
MODULE

• TYPICAL OUTPUT 40 Wp

HIGHLIGHTS OF KYOCERA PHOTOVOLTAIC MODULES
Kyocera's advanced' cell processing technology and  automated product ion facil it ies have produced-a highly.
efficient mutticrystal photovoltaic 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 PVF back sheet to provide
maximum protection from the severest environmental conditions.
The entire laminate is ihstailed in an anodized aluminum fraMe la provide structural strength and ease of a i l a t

APPLICATIONS
•  Microwave/Radio repeater stations
•  Electrification of  villages in remote areas
*Medical  facilit ies in rural areas
•  Power source for summer vacation homes
•  Emet'genCy communication systems
•Water  quality and environmental data monitoring

systems
•  Navigation lighthouses, and ocean buoys

•Pumping systems fo r  irrigation, rural water  sup-
plies and livestock watering

•Aviat ion obstruction lights
•  Cathodic protection systems
•  Desalination systems -
•  Recreational vehicles
*Railroad signals
*Sai lboat charging systems

SPECIFICATIONS
MI Electrical Speci f icat ions

MODEL K . c 4 o
Maximum Power 4 0  Welts
Maximum Power Voltage 1 6  9 Volts
MaXimum Power Current -

•  Open Circuit Voltage
Short-Circuit Current

2,34 Amps
21.5 Volts
2.48 Amps

Length 5 2 6 m m  (20 7in.)
Width i , m m  (257im)
Depth 54mrn (2.1in.) •
Weight 4 , 5 k g ( 9 , 9 i S s . )

Note: The eleizrical _pecitinations are order  lest onnodiony, of Irradiance cit
1kWini'. Spectrum of 'LS air mass and calf temPeratfre of 25"C

Ky0Cera reserver the il.ght to modify these specifications without notice..

■  Physical  Spec i f icat ions (Uni t  m m )

652 5 4



L CHARACTERISTICS
)1.8hOi4iiiiiCMO.Ctile C u r r e n t -Voltage characteristics of Photovoltaic Module;

C  K C , 4 0  at various irradiance laves

Kyocera municrysksi photovoltaic modulo* excied gchletiefitkre Spertieatelnaer tte following lea13.
*Thermal cycling lest .  * M e c h a n i c a l ,  wind and twist loading test
*Thermal shock test * e l k  Ittilit lest
'Thermal/Freezing and high humidity cychhg teat * L o t  and *hlerilehalte test
*Electrical isolation test * F i e l d  askant test
*Hail impact test



HIGH  EFFICIENCY
MULTICRYSTAL
PHOTOVOLTAIC
MODULE
TYPICAL OUTPUT 50 vtirp

HIGHLIGHTS OF KYOCERA PHOTOVOLTAIC MODULES
Kyocera's advanced cel l  processing technology and automated product ion facilit ies have  produced a  highly
efficient multicrystal photovoltaic modules,
The conversion efficiency o f  the Kyocera solar cell is over 14%.
These cells are encapsulated between a tempered glass cover and an EVA pottant with PVF back sheet to provide
maximum protection from the severest environmental conditions.
The entire laminate is installed in.an anodized aluminum frame to provide structural strength and ease of installation.

APPLICATIONS
Microwave/Radio repeater stations

*Electrification o f  villages in remote areas
•  Medical facilit ies in rural areas
*Power  source for summer vacation homes
•  Emergency communication systems
•Wate r  quality and environmental data monitoring

systems
•  Navigation lighthouses, and ocean buoys

•Pumping systems f o r  irrigation, rural water sup-
plies and livestock watering

•  Aviation obstruction lights
•  Cathodic protection systems
**Desalination systems
s  Recreational vehicles
•  Railroad signals
'Sa i lboa t  charging systems

SPECIFICATIONS
B Elect r ica l  Spec i f ica t ions

MODEL K C 5 0
Maximum Power 5 0  Watts
Maximum Power Voltage 1  16.7 Volts
Maximum Power Current 3 . 0 0  Amps
Open Circuit Voltage 2 1 . 5  Volts
Short-Circuit Current !  3.10 Amps

' Length 6 3 9 m m  (25.2im)
Width 6 5 2 m m  (25.7in.)
Depth i  54mm (2. lin,)
Weight 5 . 0 k g  (11.0Ibs )

Note: Ttie electrica—s.Pecilcar On are WICer Wet conditions .7:t irradlawz,e, ar
of l a  air mass and r e ;  msdderadys of 25'0

Kyocxtra reserves the right.to modify these spec:ficezions withdut

Si Physical Specifications (Unis rnrtt.

54
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INVERTER.i. SINWAVE,800VA

al Specificat ion- Inverter
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ötlptittrequen9 regulatkin•••
t�iritxrc Ke.Ye fem..
Aeak efficiency

• ja.äter./ '40eageepritrkek„.

TECHNICAL SPECIFICATION

ROO ve.
i490. YA
50 t.. H z .  •
Pure sloe wave

1>ginput voltage:ranee, 9 / 1 ±  021, tul3 4 ± 0 I V
"w e r y  culprit . ! i l k : *  el/

jte"täl harmonic distortion,
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HIL21-1 EFFICIENCY
1 L  T ICRYSTAL

PHOTOVOLTAIC
MODULE
TYPICAL OUTPUT 60 Wp

HIGHLIGHTS OF KYOCERA PHOTOVOLTAIC MODULES
Kyoce•ra's advanced cel l  processing technology and automated product ion facil it ies have produced a  highly
efficient rnulticrystal• photovoltaic modules, •
The conversion efficiency o f  the-Kyocera solar cell is over 14%.
These cells are encapsulated between a tempered glass cover and an EVA pottant with PVF back sheet to provide
maximum protection from the severest environmental conditions.
The entire laminate is installed in an anodized aluminum frame to provide structural strength and ease of installation.

APPLICATIONS
•  Microitirave/Radi0 repeater stations
•  Electrification o f  villages in. remote areas •
•  Medical facilit ies in rural areas
• P o w e r  source for summer vacation homes
*Emergency communication systems
•  Water quality and environmental data  monitoring

systems
•  Navigation lighthouses, and ocean buoys

*Pumping systems f o r  irrigation, rural water  sup-
plies and livestock-watering

0 Aviation obstruction l ights
•  Cathodic protection systems
•  Desalination systems
•  Recreational vehicles
*Rai lroad signals
•Sai lboat  charging systems

SPECIFICATIONS
II Electrical Specifications

MODEL .  K C 6 0
Maximum Power -
Maximum F.toWer Voltage
Maximum Power Current
()Pen Circuit Vaitage
Short-Circuit Current

60 Watts
! 16.9 Volts

J .  3:55 Amps
21,5 Volts
3.73 Amps

Length
width
Depth
Weight

. 751mm (29.6in.)
652mrn (25.71n.)
52mm (2.0in.)
6.0kg{13,2Ibs.)

Note: [he electrical seeL•iticabors are under test -eendniens of  lr,edienee of
W h i l e ,  Spectrum of  1:5 air mass anti ten tempeatune at'25**C

Kyocera reserves the light to codi fy the numi f i cenons  M h o u t  notices

II Physical Specifications rrim)



-ELECTRCAL c u m s n c s
Cuttent-Voltme oharittoelcs at Photovoltaic ?ewe C u t Te e f f l o o e  chetaatertades af
KOX) at Adel* of• tompetattue• K e e  et v i e w  ittatlitwee Wye

QUALM
Kyocera mutticrystal photovoltaic modules exceed goxernaliint t imi l imore for.the following tests.
*Thermal cycling test " M e o e l t i n i C a l  wind and Witt loading test
•Thenrial shock test * S a l t  mist teat
*Thermal/Freezing and high humidity cycling test * L i g h t  and water-exposure test
a Etectricat isolation test " F i e l d  exposure test
n Hail impact test

R i m e  M i e l e  giff CAP te ot ien deul.4

KYOCERA •  •  T I O N
II KYOCERA HEAD °FACE

Talortreveiolea-chl
$40
.664-2876 % Wa x '  41,4721.624-3475

•  KYOCERA MIEC c i m
I paw YAM". 3 2 , 4 ›  Ka,  t l e . M »

m o m ;  loapeseGe4e m o m

•  KYOCERA ASIA PACIFIC PTE.
t z e u r r , . .  %WA, Si jk lezeCee

Peedde % W e .  105611-6b0:1

KYOCERA ASIA PACIFIC LTD.
Rama WA Teeter I OMAN Stan Genet. ?e, %axe Road,
ts....herso C .  are000Pre >We  PAM
Pewyeee of ee24237ed > t o o  : We e - 7 2 4 * e .

a KYOCERA ASIA PACIFIC LTD., TAPE! BRANCH
burl. ea,  Aso Erdemarre Ceram,

rN..,14.74e4 66G I a n  Chuien t.gicaa T
,daise..zre44666 Tose1ax:11844A2-4/61g

•  Kyocera S o * .  inc.
t e e  Cog I m a m  Dele•I
lereirder, Az M e n
Prem.: kiereve4som sa aticA22546660 Teetgefae .peicemlarkeee431

•  Kyocera $04«, lrsc, -Sunelco I o n
mo effli.seie
Peace 767
 % I T  Weed
66ene,1•10099133-61124 v  18021338411144 TeedWelee

•  Kractira P t y .  Ltd.
•  411lib{11 MOIPke, Ore 6
•  c ( 1 5 1
Cidellerolsernst AuetrepPos
Mona 'eMegeeMie-Leeles Toeffek. eef,17-32e)-54473

o Kyocera Solar Argentina S.A.
PULL M e e . =

Padaince de A i m %

= 1 5 0 1 4 - 4 3 , 3 6 4 0 4 0  e l i t 1 4 4 3 2 8 - 9 e 0 0

Kyocera Solar do Brazil
Awe P. :4  ,Zerea e .  Cadee.e
e34-iJerare
222314)E0

ge A g e e .  PJ earl>
Rpm*: V004245544.541 T•esume:Ceffle1367.•-reeä
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SOLAR i 3 U L . E  PM 50

SPECIFI AT i

t','3'' eters P M  0

Maximum Power Rating
Minimum Power Rating
Rated Current
Rated Voltage
Short Circuit Current
Open Circuit Current

Pmax (Wp)*
P min (Wp)*
Impp ( A )
Vmpp ( V )
Sc!
Vcc

50.0
47.0
2.95
17,0
3.30
21.4

Physical Parameter

No. o f  cells N o s .
Physical Dimension (mm) x W x T )
Weight ( K g )

800 x 550 x 40
5.2

Environmental Rating

NJC.̀,T C C )  4 5  +2
Maximum per ; ted  module temperature(QC) - 4 0  to + 85

system voltage ( V )  E ' , 0 0
Er.7

Under Standard Test COnditions (S i t ) :
Air Mass ä AM 1.5 Irradiance : 1 000 Wirn2 C e l l  Temperature :25°C

Nominal Operating Cell Temperature (NOcT) at:
Wind Speed : 1m/s Irradiance : 800 W/m2 A  bient Temperature 20°C,-

ubject to change without prior n cuse improyiments,



SPECIFi n o N

Eiectricti

:„.--;nirrlum Pc
Rated Curien

S h o r t C u r r e n t
Currpnt

Physical Parameters

No o f  netts
7;a1 Dimensidn (rnm)

Envi ot e n t a l  Rath

NOCT "
M:7J.xirnum nermitted moduie temperatur
Maximum perr-ni-ss-De .systprh

andard Teet.. CönC..1!phs
ass A M

..erating Cen Temperature (N
Imis Irradiance : 800 Ver A  mbiant Temperature 20uC

PM 70

65.0
4.25
16.5
5.00
11..0

75.0
70.0
4240
17.0
5.00

36
1200 x 550 rt 40

Specification subject Jv atenge. without pittn- d u z 4  vz.151ureziojx.;..



Electrical Characteristics'

(mum power (.15m;x1
BP SX 20 B P  SX 30

Voltage at °max (Vmp)

etst!!..-nt at Prnäx amp,
Warranted minimum Pmax

16.8V

18VV .

16.8V

27W
Short-circuit current (I }
Open-circuit voltage Woe) . 21.0V 21.0V
Temperature coefficient of
Temperature coefficient of Vac, . -(801.-10)mVPC
Temperature coefficient of power -(01.5-4-01e9°C
NOCT3 472°C

Notes
1. These data represent the performance of typical modules in 12V

configuration as measured at their output, and do not include the
effect of such additional equipment as diodes. The data are based
on measurements made in accordance with ASTM E1036 corrected
to SRC (Standard Reporting Conditions, also known as STC or
Standard Test Conditions), which are:
• illumination of 1 kWfrn (1 sun) at spectral distribution of AM 1.5

fASTN1 E392 global spectral irradiance).
• cell temperature of 25°C. •

2. During the  ̀stabilization process which occurs during the first
few months of deployment, module power may degrease
approximately 3% from typical Prim ,

3, The cells in an illuminated module operate hotter than the ambient
temperature. NOCT (Nominal Operating Cell Temperature) is an
indicator of this temperature differential, 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 1m/s-

2

1.0

0.

0 0

BP SX 20 and 30 I-V Curves

0

SX-30
T O'C
Tr--2.`C
T=-60'C
T-,75"C

Sx-20
T-0°C
T=2.5°C
T=50'c
r.7•5'C.

Voltage (V)



GE Energy

GEPV-030
30 WATT PHOTOVOLTAIC MODULE

FEATURES

• 4 0  single-crystal cells connected in series

• P e a k  power of 30 Watts at 16.8 Volts

• Designed for optimum off grid battery charging
applications

• 1 0 -year limited warranty on power output, 3-year
limited warranty on materials and workmanship*

• Junct ion box is conduit ready with treminal strip
connectors

BENEFITS

• O u t p u t  power tolerance of +1- 10%

• Robus t  lightweight anodized aluminum frame
with pre-drilled holes for quick installation

• 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

.Refer to GF. Lae. gy Product Warranty for specific. details

IEC-61215

imagination at work



PHYSICAL CHARACTERISTICS

5278nnrri 5 4 1 n ; n a ; —  1 1 -

Peak Power (Wp1 - 1  Watts 72
Max. Power Voltage (Vmp) . , Volts 17.0
Mot. Power Current (Imp) I Amps 4.4
Open Circuit Voltage (Voc) •I Volts 21.0
Short Circuit Current 41st) I Amps 4.8
Short Circuit Temp. Coefficient -I. rnA/°C +2
Open Circuit Voltage Coefficient I VrC -0.08
Max, Power Temp. Coefficient f  %/°C -0.5
Max. Series Fuse I Amps 10
Normal Operating Cell
Temperature ENOCT) deg. C 45

47.3 in.
1201 mrn

1.4 in.—  — 3 5  mm

Physical Design Properties

I 7.8 in. I
—12.97 mm

11.0 in.
.279 ram

25.3 in.
643 mm

10.4 in.
264 mm

Weight (Wind) Bearing Potential 5 0  lbs/fe (125 mph equivalent)
Hailstone'Impact Resistance 1 "  @ 50 mph [25 mm @ 80 kph)

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

5 -  •
4.5 -  7

4 •
•3.5

-R 3
2.5

ac 2

1.5

0.5
:
0

1000 W/H , 25°C
-  -  -  1000 W/m2 , 60°C
- -  -  -  800  W/m2. 45°C

10,

10 1 5  2 0  2 5
VOLTAGE (VI

0.6 in.
15 mm

frW

Mounting Hole
Diameter
026 in.
6.7 mm

19.0 in.
483 mm

1
1.8 in.
45 mm

23.7 in.
601 mm

0.9 in.
-22 mm

Typical Performance Characteristics

PV aorameter s ore roved at Stondaid Test Conditions grrudionce of 003 Wirn(.
AM 1.53. cell temperature 05.0, As with on single crystol Pb Modules, during
the stabilization process that occurs during the first few doys in service. module
power may decreose opprotsmotekj 3% from IOW 111014iMUM Dower due to
a phenomenon known os Light induced Deprecation (LID). All measurements
are gucronteed or the leirinate lecds. NOV' Is defined as 800 Wm'. 20 deg. C
ambient, and 1 m/s wirdspeed.

GE Energy
231 Loke Drive
Newark, DE 19702
866-750-3150
gepower.com/solar

re ,1209 R9e..3P3.25t.A2-07Z
30R/ISFC



PHYSICAL CHARACTERISTICS

Zi8„,inr;,--- I -

28.0 in.
710 mm

-,,,--, -. ----...-91- -  . .  .  :
, -  -

2.1 in. / 53 mm

23.8 n.
605 mm

1.4 in.
—  * 3 5  mm

Physical Design Properties
•

Weight ,  10 lb (4.5 kg)
Weight (Wind) Bearing Potential 5 0  (bet' [125 mph equivalent)
Hailstone Impact Resistance 1  r  @SO mph 125 mm 8 0  kphl

ELECTRICAL PERFORMANCE
Typical I-V Curve for GEPV-030 Module
. 2.5

• 1
2 k -

31.5  r

•
0.5

I

—  1000 Wlin2 , 25°C
— 1000 Wirre , 45°C

- -  sop  whiz, 60°C

•
5 10 1 5

VOLTAGE M
20 2 5

7.8 in. _
I 197 mm I

Mounting Hole
Diameter
0.26 in.
6.7 mm

19.0 in.
483 rnm

2.9 in. / 75 mm

14 in.
355 mm

Typical Performance Characteristics
_ .

Peak Power (Wp)  Watts 3 0
Max. Power Voltage (Vim) V o l t s  1 6 . 8
Max. Power Current (Imp) A m p s  1 . 8
Open Circuit Voltage (VW !  Volts 2 1 . 4

Short Circuit Current Ilse) A m p s  2 . 0

Short Circuit Temp. Coefficient m A / ° C  , +1

Open Circuit Voltage Coefficient i  W°C—T-0.09

Max. Power Temp. Coefficient V e   -0.5
Max. Series Fuse A m p s  3
Normal Operating Cell !Temperature INOCT) d e g .  C 4 5 .

liVpaarneters crucial otStondordtet Cmaritionsgrradance of 11300Whal,
AM 15G,.1 temperature 25.0. As with ct3 single-creal Pv Modules. during
the stabile:aim process thcit xcursdurino N M  few days in seake, module
power may decrease apprmiltrotely 3% from typical maximum power due to
o phenomenon known on Light Induced Degradation 11.i01.A71 messurerrents
ore guaranteed of the income leads. react is defined os 800 Wheil, 20 deg. C
ambient, and I mils windspeed.

GE Energy
231 Lake Drive
Newark. DE 19702
866-750-3150

gepower.com/solar

,.iE!13eM -JJAW 1.....151,37iLk 30 V: am
30R/IseC



GE Energy

GEP 072
72 WATT PHOTOVOLTAIC MODULE

FEATURES

• 3 6  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

• 2 5 -year limited warranty on power output, 5-year
limited warranty on materials and workmanship*

• Junction box is conduit ready with terminal strip
connectors

BENEFITS

• Output  power tolerance of +1- 5%

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

• 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  I E C - 6 1 2 1 5

•Pefer to GE Energy Protlud Warmly far specific details

imagination at work



Mechanical Characteristics
Weight

configurations 6 . 5  kg (14.4 pounds)
U configurations 7 . 2  kg (15.9 pounds)

Dimensions
Unbracketed dimensions are
in millimeters. Bracketed
dimensions are in inches.
Overall tolerances ±3mm (1,8")

Typical Electrical Characteristics"'
Maximum- PC11A4r (Pmax
Voltage at P m „  (Vmp)
Current at Pmax empy
Guaranteed minimum P m „
Short-circuit current ff
Open-circuit voltage (Voc)
Temperature coefficient of [sc
Temperature coefficient of V „
Temperature coefficient of Power
NOCr

BP SX 60 I-V Curves
4.5

4.0

T.O'C
3 0  T -2:5'C

2 2.0

1,5

1.0

0.0

BP SX 55

16.5V

50W

20.6V

Notes
1. These data represent the performance 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, also known as SIC
or Standard Test Conditions), which are:

• illumination of 1 ION/m' (1 sun) at spectral distribution
of AM 15  (ASTM E892-87 global spectral irradiance);

• cell temperature of 25°C.

2. During 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 illuminated module operate hotter than the
ambient temperature. NOCT (Nominal 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 kVV/rn=, and wind speed of 1 m/s.

10
Voltage (V)

BP SX 60

16.8V

.56A
55W

21 OV
0,C(35±0.015}%/*

-(80±10)mVi°C
(fk,5eCt.05}°!giQC

47-12T

20 2 5

BP SX 65

17.2V

60V1/

4,
21.5V





-





COMPARISON OF WIRE GAUGES

auge

Standard i r e  Gange
S.W.G.

Birrninghan
. Gauga

Altire
B.W.G.

American Wire
Gauga A.W.G.

U.S; Steel Wire
Gauga S.W.G.

In. Equivalant
in trirn. In. Equivalant

in mI n . r n .
Equivalant

in tnm.
t r , E q u i v a l a n t

in mm,
7/0 0.500 12,70 . 0.4900 .45
6/0 0.464 11,79 • 0.5000 0.4615 11,72
5/0 0,452 10.97 - - 0.5165 0,4305 10.94
4/0 0,400 10.16 0,454 11,53 0,4500 11,62 0.3934 10,00
3/0 0.372 9.45 0,425 0.4096 10.40 - 0 .3625 9.21
2/0 0.348 8,84 0,380 0.3648 9.27 0.3110 8.41
0 0.324 8.23 0.340 . 8.64 0.3249 8.25 0.3065 7,71
1. 0.300 7.62 0.300 , 7.62 0.2193 7.35 0.2830 7,19
2 0.276 7.01 0.224 7.21 0.2575 6.54 0.2625 6.67
3 0,252 6.40 0.259 6.58 0,2294 5,83 0.2437 6.19
4 32 5.09 0.238 6.05 0,2043 5.19 0.2253 5.72
5 0.212 5.39 0.220 5.59 0,1819 4.62 0.2070 826
6 0 , 1 9 2 4,18 0.203 5,16 0.1620 4,11 (1.1920 4,18
7 76 4,47 0.100. 4.57 0,1443 3.67 0.1770 4.19
8 0.160 4.06 0.165 • 4.19 0.1215 0.1620 4,11
9 0.144 3.66 0.148 3.76 0.1144 2.91 0.1483 3.77

10 0,123 3.25 0.134 0 3.40 0.1019 2,59 0.1350 3.43:
11 0.116 2.95 0.120 3.05 0.09074 2.30 0.1205 3.06
12 0.104 2.64 0.109 2.77 0.00081 2.05 0.1065 2.68
13 0082 2.34 0.095 2,41. 0.07193 1,13 0,0915 • 2.32
14 0.080 2.03 0.013 2.11 0.06408 1.63 0.0800 2.03
15 0.072 1,13 0,072 1.83 0.05701 1.45 0.0720 1.13
16 0.064 1,63 0.065 1.65 0.05002 1.29 0.0625 1.59
17 0.056 1.42 0.058 1.47 0.04524 1.15 0.0540 1,37
18 0.048 1.22 0.049 1.24 0.04030 1.Q2 0.0475 1.21
19 0.040 1,02 0.042. 1.07 0.03589 1 0.0410 1.04
20 0.036 0.914 0.035 0.889 0.03196 1).112 0.0348 0.114
21. 0,032 0213 0.032 .• - ' 0.813 .0.02846 0723 0.0317 0.105
22 0,028 0,711 0,028 0.711 0,02535 0.644 0.0286 0.726
23 -  0,024 0.610 0.025 0,635 0.02257 0573 . 0.0258 0.655
24 0.022 0.559 0.022 0.559 0.02010 0.511 0.0210 0.584
25  0.030 0.508 0.020. 0.508 0.01790 0.455 00204 0.518
26 0.018 0.467 0.018 0,457 0,01594 0405 0.0181 0.460
27 0,0164 0,417 0:016 0.406 0.01420 8361 0,0173 0.439
28 0.0149 0.376 0,014 s• 0.357 *0.01254 : 0.321 0.0162 0.412
29 0.0136 0.345 0.013 .0.330 0.01125 0.216 0.0150 0.181
30 0.0126 0.315 0.012 0.305 0.01003 0.255 0.0140 0.357
31 '0.0116 0.295 0,010 0.254 0,008926 0.227 0.0132 0.338
32 0_0108 0.274 0.009 0.229 0007950 • 0202 • 0.0128 0,325
33 001100 0,254 0.008 • 0.203 0.007080 0,180 0.0118 0.300
34 0.0002 0,234 0.007 0.178 0.006304 0160 0.0104 0:264
35 0.0044 0.213 0.005. • 0.127 0.005615 0,143 0.0095 0.241
36 0.007e 0.193 0.004 0,102 0.005000 • 0-127 0,0090 0•229
37 0.0068 0.173 0.004453 0.113 0.0085 0.216
38 0.0060 0.152 0_003966 • 0.101 0.0080 0.203
39 0,0052 0.132 0.00 531 0,090 , 0 ,0075 0.191
40 0.0048 0.122 0,003145 0,080 0.0070 0.178
41 .0.0044 0.112 0.00E16 9,168
42 . 0.0040 0.102 00062 0.157
4.3 0.0036 0091 0.0060 0,152
44 00032 0.081 , - 0.0058 0.147
45 0,0;e8 - 0.071 - 0,0055 0.140
46 0.0024 0.061 - 0.0052 0.132

' 47 0.0020 0.051 . - 0.0050 0.127
48 0.0016 0.041 - 0,0048 0.122
49  '0.0012 0.031 0,0046 0.117
50 '":"0.0010_ . 0.0250 0.0044 -0.112
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C. BatteryTelliperatUriian->" lCapaci ty Curves at various Discharge . ,
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Number of Months

'oa9f ,  de o f  di

cle life - t o  80% depth ofd
to 50% depth of di
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47 7 1  9 5  1 0 0  1 2 0  1 6 5  2 0 0  1 5 0

42 6 3  9 0  1 0 5  1 4 7  1 8 0  1 2 9

36 5 4  7 6  1 2 5  1 5 2  1 1 4

25 3 8  5 4  6 5  8 9  1 0 8  8 1

4,7 7 . 1  9 . 5  1 0  1 2  1 6 . 5  2 0  1 5

8.4 1 2 . 6  1 6  8 2 1  2 9 , 4  3 6  2 5 . 8

12 1 8  2 4  2 5 , 3  3 0 : 3  4 1 . 6  5 0 7  3 8 -

25 3 8  5 1  5 4  6 5  8 9  1 0 8  8 1

8 1 2  7 0  2 0  2 8  3 3  2 5

6 1 0  1 4  1 7  1 3

305 4 0 3  4 9 7  3 5 0  5 1 0  5 7 0  3 5 0  2 3 3

172 1 7 5  1 8 2  1 7 2  2 2 0  2 8 0  1 7 2  2 4 4

230 2 4 5  2 6 5  3 0 0  2 6 5  2 6 5  3 0 0  4 0 0

17.4 2 4 . 6  3 1 . 8  3 5  3 6  4 6 . 5  3 5  3 0

24 3 3 . 6  4 3  2 4 2 . 6  5 0  6 7  4 2 . 6  4 8

6.6 9  1 1 . 4  7 , 6  1 4  2 0 . 5  7 . 6  1 8

2 2  2  2  2  2

( 5 0 - 1 4 0 0 1  c e r

4.- 80  % Depth of Discharge 1200 Cycles
+  5 0  % Depth of Discharge 2400 Cycles

.4, 20  % Depth of Discharge 3600 Cycles

RAHIMAFFizaz 3A1TEfilLS
West.Nakhalpara, Tcjgaon, Dhaka-1215, Banglades
Tel : 4-f010 2 9113696, Fax +880.2 /3115305

Weh : www.rahimafrooz.corn



FirstPower Technology Co., Ltd.

Nominal Voltage 12 V
Capacity(10HR, 25°C) 40Ah

Dimension

Length 197mm (7.76inch)
Width 165mm (6.50inch)
Height 170mm (6.69inch)

Total Height 170mm (6.69inch)
Approx. Weight 13.8kg (30.51bs)

lnternal'resistance
(Fully charged, 25°C) Approx. 9.5m Q

Capacity
affected by
temperature

(10HR)

40°C 102%
25°C 100%
0°C 85%

-15°C 65%

Self-discharge.(25C)

3 month Remaining Capacity: 91%
6 month Remaining Capacity: 82%
12 month Remaining Capacity: 65%

Nominal operating
temperature 25*C ± 3 t ( 7 7 T  ± 5 T )

Operating temperature range -15°C -50°C ( 5 T  - 1 2 2 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

Terminal material Copper
Maximum discharge current 400A(5 sec.) .

F.VITIME 5rhin I Ornin 15min '  30Min 60min 3h 5b 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 - 2 5 . 0 10.2 7.20 4.02 2.10
10.8V 106 . 70.2 60.2 35.4 23.7 10.0 7.06 4.00 2.05

EV/TIME 5min 10min 15min 30min 60min 311 .511 10h 20h
9.60V 1243 849 724 435 296 122 86.4 48.5 . 25.2
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

LFP1240L(12V40Ah)

Dimensions

Specifications

•  Absorbent glass mat technology;

Charging Characteristics(25°C)

(%) ( C A )  (V)
140 r I .  Discharge:100%

r I  2 .  Marge valtage:2.30Vieell
120r 0.25,- 15.0L 3..  Marge cerent.:0. 20a C h a r g e d  Volume

, 1 .  Temperature:25' C
11  - - C - h a r g c  Voltage

SO 1- 1  - 1
60 1. 0351; 13.0;

i 0.101-49 7 1 2 . 0 !  .

C h a r g i n g  Current20 0'05

0 1 0 0 i 4 .  6  8  1 0  12  1 4  16 18 2 0
Charging time (hours)

Floating Life Characteristics (25°C)

•ioo
-

« so,
. 2 1 5 - 2 . 3 0 V / c e l l

40

201

2 4  6  8  1 0  1
Life (years)

•  Recognized by UL & CE;

•  ABS container.

Constant Current Discharge Characteristics A  25°C

Note: Floating life at 20°C designed for more than 12 years.

Constant Power Discharge Characteristics (Watt, 25°C)
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0 2 7  2 2 6
35 2 3 0  2 0 3  22()
40 2 3 6  133 ,201 226

6c) 1-11?. 2 1 5  1 1  2 3 5  127 204, 225
NS- 60 [14NR .  11 2 3 5  127 2(34 225
N-:9) 9  2 5 5  170 .•V‘;'7 222
N- 50t. 9  2 5 5  170 197 222 4
N- 2 3 0  1 )4  19r,.-3 215 ,1 b 5
s- 7e . 3 0 4  172 198 223 17 f3

Cy; 7  3 4 2  175 215 240120 5
Cv- 1 3 4 9  175 .215 240 120 6  3

1,,T0 C 7 3  - 5  4 0 3  172 210 230 .23 •  7.5
0- 1213 V 2 0  1 7  5 11  1 8 0  21,2 2 '
0- 15,0 5 Z ,  5 1 2  211 212 230

180 1 2  8 0  5 1 5  273 218 235
0- 200 1 2  2 0 0  5 1 7 , ; 2 7 3  2.18 235
HR- 13K - 1 9  9 0  - 4 0 7 1 7 6 1 8 5 . , 2 1 5

;151( 1 2 -  0 0  4 0 7 1 1 7 6  1185
HR-17K ; 1 2  1 120 4 9 5  215 205 2
HR- 21K . 1 2  1 150  2 1  4 9 5  215 '205 22,
HR- 25K 1 8 0  ;  25 4 0 5  2781217 2
RR-27-K • • 1 1 9  2 0 0  2 7 1  4 8 5 '  278:217 253 52.5
HR- 21KP 2 7 0  2 1  ,495  215 '205 230 43.5
HR 279.. 4 3 0  1 2 7  .485 278 217 253 55,5
HR- 271KT- . 2 C .  4 0 7  176 )85 215 29_0

SPEC
N- 65
N- 70
Cv- 17
CV- 171
N- 100
N- 120
0- 150
0- 200
;EV- 6\4(
RR- 21KP 2 7 0
HR- 27 KP 4 0 0
rt) •- T e r m i n a l  on Leh Side

' AT I O N  O F  S O L  R  K U L AYA•

.±-= 1 2 3 , 6 = 8 f f l e g t t r '44 L pe
Orfeete,:exe,

Srna11 P k r i t i C
Big P i a s t e

Smct  P 3 1  .,'.;f; ;
..clstc

Pk2stic
Plastic
Plastic
11'1astic
Pas-i;^:

5;9 1 1 . 3 1 1 c :
Big
B g
Bic)
Big
Big
Big
Big
Big
Big
Big
Big
Big
Big

511c

Putxx..
11.R:zzei;

3,5

10 6
14w.
141)
5:0.
7Z

D E E P  C Y C L E  L E A D  A C I D  R  I T E R Y
12301174190'215117.0

11 1304; 172:198:223 19,5
113 '3421175215 240';22.5

90 3 . 4 . 2 ,  175 215 240
12 1 0 0  1 4 0 3 ' 1 7 2 ' 2 1 0  230'25.5
12 1 2 0  11 7  5 11  1 8 0  212230'29.5
12 .  150  121  5 1 2  211 212 230l 360
12 2  ' ; 5 1 - 5  273 '218 235'1.46.5

2 1 ; 2 6 0 ' 1 8 0 2 4 0  280127.5
495.216 205 .230 46,0
485 278 217'253'58.5

4i5: '  ___-. '̂'' Big' & 1'4 t  '
or, _ sr. .  i  Big 8( Nut Bott: Plastid...11;
5,0 _ _   , , . . 0  8+Dlt, Picetic ...,,

°,_ ‘11._...„,..,̀ ,-1_Big-Bz Nut Bolt, Plastic ; ' ' -
97,0u ...,1,9_, ..  ,..iti,kg, .: N,i-tt1B0-11.-- Pb-111,;11c1'

;180,DC:55 .;.:,';'111,,L'',.:1•:BB:iggg & Nuttti .88oBer:ti .:IPP7caasticsfic' :7::
. -  ;  ; ;  it-t,,ei &  N - -

_ i.........-,QL: i g  8( Nut Bolt- Plastic ) - 5
_ b ' , . .  • 7.u'; Big & Nut 8dt ; plastic -1
9 :  \--.._, - " )  B i g  .  . , t i a . . 4  ,

1 3 . 0  ' '  -   -  B i g ' . . . .  . . , H ,  R're





SOLA L1G T

Light Mode! No. CFL 5 CFL 7 W CFL
Pre-heating Yes Yes Yes
Rated Voltage 12 12 12
Nominal current consumption [A] 0.5 0.6 .7

Model CFL 5W/711W9W/11 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. Al!
components are mounted on corrosion resistant, green masked and computers-designed printed circuit
board. PCB boards are of larger size for easy field repair. This is a specially designed light for local
environment in Nepal.

• Reve rse  polarity protection
• N o  tube operation protection
• F u s e d  tube operation protection
▪ P las t ic  casing with cover
• R F I  filter for interference reduction
• L i g h t  structure material ABS Plastic

T C H N I C A I .  SPECIFICATION

Manufacturer

EC S o l a r  Electricity Company (Pat)
Solar Complex , Bagh Bazar, P. 0. Box :  12515, Kathmandu Nepal,
Tel : 4225-253 , 4227-876, Fax : + 977 1 4 223851 email : ises@healthnetorg,np



S L A  L i G H T  1 0  T L

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

• Reve rse  polarity protection
• N o  tube operation protection

Fused tube operation protection
4, Possibi l i ty to re-use one filament fused tubes

Spray coated metallic reflector and casing
• R F 1  filter for interference reduction
• H i g h  quality imported tube holders for increased reliability

TECHNICAL SPECIFICATION

tight Model NO.
Electrical characteristics at 25°C
Rated Voltage:''
Nominal current consumption
LumUMOUssyield
Operating Voltage
FilaMent firing technique
Mechanical
Dimension L xtAlx .
Weight
Colour

[AI

[mm)
(9m)

9g;1:0 W

12
0.8

10.3 - 15
pre-heating circuit

412 x 130x 40
430

hite Reflector with Black Cover

Manufacturer By

SolarElectricity Co pan '  (Pvi)
Solar Complex , Bagh Bazar, P. O. Box :  12515, Kathmandu Nepal

Tel : 4225-253 , 4227-876, Fax : 977 1 4223851 email : isesehealthnet orq no





Solar Tuki
ITEM ID = STUK19-,7W12V

9perating Instructions
Introduction

The Solar Tuki tamp is a long-life light source based on
the latest light-emitting diode technology (LED) end Is
designed for 12 Volt DC systems, such as solar electric
systems. The Solar Tuki is a focused light source, best
used for task lighting such as tables or work areas or for
pathway e hallway lighting. The very low power
consumption and extremely long life (op to 60 years)
makes it very Gast effective and reliable in comparison
to other types cf tamp technologies. Such energy saving
loads pay off very well in solar systems as the entire
power system cost is reduced dramatically.

Installation:

Must be installed indoors or in a sheltered location out of
the weather and elements. ;First. install a standard
Edison E27 size receptacle or lamp fixture, and insure
the center tip is wired for + (Positive) and the threaded
sides are - (negative) at 12V DC. The lamp will not
operate if the connections are reversed, end could be
damaged. Make sure this receptacle is ONLY attached
to 12V DC sources regulated within 10.5 vDc -15VDC.
Higher voltages or spikes wit damage or destroy the
Solar Tuki,

For use in damp or marine environments, it is best
lubricate the screw base with petroleum jelly to prevent
corrosion. Do not install in outdoor areas without some
protective covering tb protect the unit from rain / snow
and the elements.

War_artv:
2 Years for manufacturing defects. If there is any failure
or defect with the Solar Tuki within the first two years,
please bring or send the dama9ciii unit along with copy
of invoiceibill! 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 normal wear and
tear. Repairs not covered by warranty will be billed ai
the standard labor/parts rates, Lotus Energy is not
responsible for any consequential damages due to the
use or failure of this Solar Tuki product.

WARNING:

Screwing this Solar Tuki lamp into a standard 120 V or
220V AC receptacle will instantly destroy the Solar Tuki
and void the warranty. and could cause injury or fire.
MAKE SURE THE SOLAR  TUKI I S  ONLY
INSTALLED IN A 12V  DC OUTLET  CONENCTED IN
THE PROPER POLARITY AS ABOVE,

Specifications:

Licht Color
Power Consump.

u.A.inen fi
Nominal Voltage
MAX VOLTAGE
MIN VOLTAGE
Life Span
Operating Temp.
Dimension
Weight
Socket

White
0.7 watt. 60,
12VDC

: 15V DC,
10.5VDC
50,000hrs
-40'C to 70' C (-24' to 158' F)

: 7.5cm x 4,5cm
: 30 g
: E27 (Edison so

Please direct all questions and concerns to:

Lotus Energy Pvt. Ltd. (Nepal)
PO Box 9219

1249 Thirbam Sadak 3
Bhatbhateni - 5, Kathmandu, NEPAL

Tel: +977 (1)418 203
Fax: +977 (1) 412 924

/erviceglotu§energv,corn

Lotus Energy Inc. (USA)
70A Greenwich Ave #311
New York, NY 10011, USA

TeI:+1 (877) 279 4374
Fax:+1 (212) 807 1566

serviceükitusenergy corn

Thank you for your interest in our products
www le  Se nergy.cgm.



LED lamps for s „ c a t i o n s

2§..,c s? new LED
igurnination e\,,,e.ls with -,/e.-/ « &  pO,A;er
conmmption and a lor,5; ge,
The 1,2V DC lamp can oe used düectly
your solar system: b a l i a 3 t

soan is more than :50 300
hours. The larrIPS are available »  121.,to colora.
The yellöw (type Nr) provicles the greatest
tirrieris. The warn tone (type C.) orzyildes a
wide lllUmination spectrum. The z,,i-nps hz.ve

standard EriEdisön

SL1216' r y
51122-1« -
SL !";06\lv
51.12.12W„. • -
SL 1 2i 8\Al
V.241 tY
SL2.4

SL

1:-  15
11 -  15
22  - 30
22 -30

Socket

AG - Bergitras,:e. D  8 9  i 7
eyrc.,.;;;7;:ph.c,cc.t.,•;:crn

C . 4

I f j

-1-JZ 0 . 4

7.:2) crrange



t,d0';.j

DC co scent l.nps

Jew CFL. lamps prc de. very
r. e v e s

consumptch,•
This high qu; D C  lamp can
directly in I s y s t e m s .
The life span of shn r i p  is more than 8 00:‘›;

sft s p o r f t e  circuit guarantees
more sna, 0 0 0  pmeshing Tries.
The iamp has a stanPard Er/Edson socket:
ft is an excellent chcace for am/ illumination
purpose which reftiüres more than 100
lumens.

DC Currec
,1%

400
650
900

Berptr.e,../ 2, 0 .--.89 i 71 111,eisi;tf
ireepreco.s.±4n • ,w,,,,,,w.phozoszorn



Sury Maya Urja P t. td.

effiresses_,_
Nominal Operating Voltage 1 2  Volts
Input Voltage Range 10 to .15 Volts
Frequency of inverter 20 to 35 kHz
Wave shape of inverter Quasi Sine wave
Efficiency More than 80%
Idle Current Consumption (without tube) -  50 mA

(An iSO 9001:2000 Certified Solar PV Systems Mantrfaz:(tire,,r)

SPECIFICATION OF 12VDC COMPACT FLCORtCENT LAMP (Model: SECYL-W)

Features:
• -Powder coated CRCA/ plastic housing with reflector
• Acryl ic lamp cover
• L ight  Weight
• Mountable at any position
• H igh  frequency 20-35 kHz inverter (ballast) on glass epoxy PCB
• Quasi Sine wave output
• H igh  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%

P. 0. Box. 10233, Tilinotar, Dhapasi-7, Kathmandu, NEPAL
Tel: + 977 (1) 435 3420, Fax: 9 7 7  {1) 435 4833 email: infoigsuryodayamlink.comap



pecifications
Produd. name
Product. description

Eectrical SNedfi

Night
Armature fig riggreg.Ggni

Available ballast ':-:itpes INTt 12D06 iNTL, 12008 120,0
Nominal operating voltage 12.0 VDC 12.0 VDC 12.0 VDC
Minimum operating voltage 10.0 VIDC '0.0 VDC 10.0 VDC
Maximum operating voltage 16.5 VDC 15,5 VDC 16.5 VDC

Nornim31ope.ratiiig rzurrent 0,48 Amp 0.64 Amp. 0.80 Amp
optir 0.45 Amp 0.60 Arno 3.75 Amp

nurreril 0.55 Amp 3.72 Arno 0.83 Arno

.Apicroximatc ,ijmienoutn,i 210 itiinen 240 icliT!En 280 lumen

81:,:iina1 ono: r2ing 4;3 ',Hz
• :roies

Life time of tune i:burning hourSi
Life time of electronic ballast

Other functionality

Mechanical Specir,
Lan-in 8-i>itrirc
End

;Inn m a i n n i t i

Ai"

Standard packaiji
Packaging Dirrenaii,
(gross weight
Volume Pcs .  per m3

CQPtj i lUCUZ3 , e a r t e t ;  a P t t

cionm,
i Nickel

422 r: 125 5 1 m .
0.28 kg

iigw resistance)

so i Without switch
*21 I  Fmni;or

) and 0.5W nighflight

S4 ?n i t  swimn ono: n l  and 0.5",iV nightiighi

50 pcs.
780 x 450 x 330 m
18.0 kg
0.118 m3 i 8.8 boxes per m3

e t  ctt Gut d u c t s  the ix-Jon-nation
:..rc8 p r i o r  notice,



General  Specificatirxls
Prozwe närne
Product deleription

Electrical Specifications
Avaitabre teems* types

Nominal operating %merge
Minimum operating voltage
Maximum operating voltage

Nominal operating current.
Minimum operating current
Maximum operating ourwl

Available CFL types

Approxieete lumen output

Nominal operating freoueney
Ufo time of tube (errett twtes)
Lite time of tube (burning huts?
Lilt time of eIeelfärtie &Maw!

Other funetiOnelity

Mechanical Specifications
1,4*.*Fi›lury Winkle-1N
Product dimeorjons itxdiemeler)
Nei product weight

Stoeiord cable
Stontirrt cable length
Av.W.Lg‘Ple plug lypen

Stareare packaging
Pm:scoffing Dtmenepons
Grow weigh;
Volume i etc, per ne

r.

Mute101 3
: 1(Xrea waterproof wail or m o u t u e d  armatum ere

gateenired rnotintinp bracket f 12VDC ver4kio )

INPL 120e t h i P t .  12007

12>0 VDC
9,88 VDC16.5 VDC
0,42 Amp
0,39 Amp
045 Amp

deMe-t)
watt

174 lumen

12.0 VDC
1.88 VDC
18.5 VDC

0.55 Amp
0,52 ACip
G.59 Anyb

doutete-U 4pin
7 \Ate
245 lumen

11•1n 12W0

12.0 VDC
9,88 VOC
18,4 VDC

0.80 /VAR
D.?5Amp
n A m p

double-1.J 4psin
10 Watt
350 lumen

30 kHz
>15,000 cycles
>30,000 rot
>50,000 WS
The !Added ele.lfunh; telteetl bet:vote 9f I feeel iNI I I I IDA
reetnina in» very l i e  emindet et twee wet hvoire Mew* I  A*41
reduces lee blackeiltiD

- ffigh enciency I es%)
- Reverse 001afflY pcGtef.ZIGII

black N3S t i r e a k a o r e  potycartenate cover,
whrle melamine sltadc end elvafkzedireij(iVr9 braZKVI
262 = W e e
0:57 kg

10Am Roune C  ftexi
4.0 meter
PD Wil2vert ph.:9
P1 1 With 12VDC Gßf
P2 !With Sundays DC ;>-•
P4 1 Wiet lueery cia:nps

pz per inner' box I 12 pee. fief (Adel
41.20 x 215x 38D root
:4,0 kg
0 074 pall 13,5 Sze..xxess pee m3

aetzi,mr.:(3 s;:z r e 4 e - a f p f ;  pee.sklemnpn: of rrur p odute the in:formeteel
arrit ePecieef.-21.; t n . ;  dAfe sheet eee 42/A,ireel e d e ß e e  tetheuf p.:43( ne.W.:e._

;2,4 .trnre2

*Sundaya



G e n e r a l  S p  i  c a t i  on

SVstem Vultage
Power Geentumption

VCK:
2 mA (standby)

Charge DitcorteeKt Leaml 14.30 4/. 0.03
Charon Roc-4.)MM Lend 13.36 41- 0:10 V
Battery iortoreerature Compensation =0.02 V / 'C
L MCI Dtonorinnot Level 11.8t1=t-0.05V(at1=0

PeViu,71
-Orz,clutt h e n

E l e c t r i c a l  S p e c i F i c a t i o n s

1v i Cat It� reguiätor modes
Module ihput capartIty
CA114gA e:9pädty

ssG 30c
so.tor.C.QA6rator

SER 6 12
6A/4/-
8 A (el. 10%1

SEP( 012
A/4/- 1/1%1

8 A (44 10%)

Load Reeorinect Lee/
D i l a t e -go Cument Compan
other functonality

n (ortloff)
ritittbn (0%)

ery Putt Coincide:1n 000%0
I reuetor for naltoty ento Of Cheap
Other indicators

M e c h a n i c ° ,  S p e c i  i c a

Encloouro Matexteito
Standard batboy
Maximum battery din
Nett g o n n a =  weight (vao battery)
rartm v i t a e  ( I re  bseary)
Product denonslons
Packaging Dammam% tLoW)24)
Volume i  Pee per m3

esom o f  continue» remote  aim
and apecific4lions in thla s h e i 4

ui

12.50 r•i• 0.10 9
-0 :0dVlA

Egietrtgte °vented ehrirt Girn4tit pi
• ROVerate petority orotoOtton

SOC1.121/C/C
e l  A (max)! 0 A
113:15 .ei» 0‘351,
12.55 Ai- 0.05 v
(0 - 100%) LED bar (10 maps) with push aeon  ranch

Indicolor for Cffuning motto orouiitiOre • -
trettolor Rennet /*null / e m e n d  «Mi lk« ,
IndlOnfor for Poem out-off condition

Input »meet
- ! M e e  int3Ut O U t P t i t  t e t t e t t i

4211dpUt-terttlingfil, W a d e d
2 DC4sochato for 12 Sf00 oppttanoa
k i n d a k t  three contrutpeoel toed savrtches
Addtiortal load swedes up to rrisettro,um or

A03 and Aluminum
w a r  tyi:4 Battery
305 x i a 5  x 220 nvet (LAMM)
2 . 0 4
i  /Aka
350 x 135 x 340min
375 x 2 e  x 430mm
0.0301113 25.0001- per



SOLAR CHARGE CONTROLLER Model SCC 1210
Series

A
12:-

B

4 8
10 10
6 — 7 6 — 7

14.3 14.3

11.5 11,5
12.4 _ 12.4

-?2§i:,+40
25...+85- -25...+85

-17._ 135x105x55 135X105x55
2.5/4 2.514

- 650 650

SCC 1210 Series Regulator/Controller has most advanced features for high efficient
Photovoltaic systems applications. These controllers are designed with high quality Power
MOSFETs with adequate heatsink for efficient over charging/discharging protection. The system
regulator operates as a shunt controller based on the principle of Pulse Width Moduiition (PWM)
with variable duty cycle and frequency. Excessive gasification and destruct-ie 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 o f  charge and low" voltage disconnect set points can b e  adjusted .
independently. Low temperature coefficient variables resistors are used to minimize the effect of
ambient temperature on the settings. All components are mounted on corrosion resistant: green
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.
• L E D  indication of  battery Low/Normal status and PV charging and Trickle charging are

displayed in controller front panel.
• Ba t te ry  deep discharge protection (Low Voltage Load Disconnect)
• Ba t te ry  overcharging protection by means of PWM

Wiring terminals for cable are clearly labeled for easy connection
Fuses provided for Load circuits.
Metallic or ABS Plastic casin

TECHNICAL SPECIFICATION c h a r a c t e r i s t i c s  at 25°C
Type
Rated voltage [V]
Nominal solar current [A]
Nörtinal load current [A]
Max_ self consumpßon at 12.6 V [mA]
End of chare:Sl idge
Normal Sett ing [V]

=Over d i i i h e e n g  cut-off voltage
Normal Setting [V]
Reconnection limit[V]
Limit values
Permissible ambient temperatyreM
Storage temp. [°C]
Dimensions [mm]
Max clamp size Fim-stand/single-strand Imm2),

_Weight '  1§1
Manufactured By :-

SiC)-2- Solar Electricity Company (Pvt) Ltd.,— ,
Solar Complex , Bagh Bazar, P. 0. Box :  12515, Kathmandu Nepal.
Tel : 4  225-253 , 4227-876, Fax : + 977 1 4223851 email : ises@healthnet.org.r;.





c o w

Informatriie
Display shows battery vbitage. charge
current, ampere hours in, and arc of battery,
load be*ng drawn From t  b a t t e r y  and
cnargestatus,

E-3.sy 774H.ta in
Inron-r:at; a v a i l a b l e  fer the past 30 days -
so even ir the use- dc.es n' t remember what
racitteneci trie regulator

ers PI 20 PL
I he PL series o f  charge cont e,_ o f f e r
complete control over tne charge c-,-;Ae and

infoi-mation .:fioc..m.it current arcl• past
performance.
PL resguiatois. ro .  a  built in ic,iv baiter,/
disconnect switch. In aiai tion. t i -le
eve -17. controller can switch p o w  o  er n or off
aocercing tti, cnteria set by the user: Th;s.
al;oviis the PL t o  do  extJ'a tasks sucr.
swtching a light on at  hight or  keeping a
water tank full .1.),/. oberatinz a pump Wh:'..
needed.
Re2u12.tion b A  kanhe in both sierzez
sriurz modes. ; e a , -Lures: ;11.:Lucte
generator cerdrol and charging a  secohe
batery.

Well Connected
WiUti the optionial PL: interface, the u:kr
access the regulator from a computer or via
modern. Data can b e  read o r  settirgs
adjusted.
'dersatile
Its capacrb, h a n d l e  I  2. 2 4  an,i
systems and c o m p l e t e  control o f  the
regulation cycle mean u s e  it almost
anywhere

PL4C,
.3 V

40 A
7  A

4ri-enz 0 , 4
. -201c, " ( -

Jr* bersor 1 5  ° C
9 —

ff - S  + S O  ?C.:_ _

rte i  •  4
100x x  41r 3 1 0 ,_

lo ch

PhDms AG 2 ,  8 9 1 7 1  111erkirchi-..erg
i9f,../.4phccoszorn

PL

ID A
v

X 62
J

<

I _
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CR charge regulators CR 5 CR 8, CR 20

• Battery State-of-Charge display
Ch4rge. ,

• Installation fault- status display

• Large terminals (up to I 6mrn')
• Integrated strain relief
• Movable cover to hide terminals

• PWM-regulation
• Three-stage charging method
• Self-adapting charge algorithm
• N o  adjustment t o  sealed/vented

batteries required
Integrated temperature compensation

• Solid-state circuit and.load protection
• Reverse polarity protection

The CR series is a sophisticated solar 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 chaT,ing
technology combined w i t h  a  drastic
reduction i n  the number o f  electronic
components. Therefore excellent battery
treatment is now available at reasonable
cost
The .  5e,a0justing, ternperatre...
compensated three-stage charging method
(constant current = boost/equalization -
float) provides an increase of  the battery
lifetime of 20% up to 100% compared to
simple on/off charge regulators, The charge
controller adjusts itself t o  battery type,
battery capacity and ambient temperature to
improve battery treatment,
The very large integrated circuit reduces the
number of electronic components by 90%
compared t o  conventional regulators,
Therefore t h e  C R  regulators provide
outstanding reliability even a t  tough
environmental conditions,
The enclosure of the CR series provides a •
very easy installation combined with a
professional industrial design,

Voltage
Max, module cument
Max,load current
Dimensions
SelfEowor consumption_

12V
5 8  I 2.0 A
5-18120 A

31 x133K216rnm

Phow5 AG Wergetr3s5e 2. -  89171 Irremobere,
irdephoe.e5.ceel www,phoce5,corm

< 4 mA

_h.3,27
2



• Battery State-of-Charge display with 3 LEDs

e Charge status display

• Acoustic load disconnect pre-warning

• Load disconnect indication

• Load short circuit and overload indication
• FWM-regulation (series type)

et Boost. Equalize and Float charging, also for VRLA
• SOC and voltage controlled LVD
• Automatic 12 / 24 Volt detection

• Integrated temperature compensation

o Large terminals (up to !ben& wire size)

• Fully electronically protected

The CML series is a sophisticated solar charge regulator family for low cost
applications.
The electronic circuit is equipped with a microcontroller that provides high-efficiency
charging technology together with a number of outstanding status, display, warning and
safety functions.
The temperature-compensated three-stage PWM charging method (boost -
equalization - float) is now adjustable to sealed and vented lead-acid batteries.
The new version also allows an either SOC or voltage controlled low voltage
disconnect function.
The battery status is clearly indicated by three LEDs.
As the first controller on the marker in this price range it comes with an'atoustic low
voltage load disconnect pre-warning feature.
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Suryodaya Urja Pvt.

/let rrictit . 'iec.-. /lit/Irian.
Nominal operating voltage 12 (or 24 volts if required)
Maximum Charging Current 6 Amp
Maximum Load Current 6 Amp
Load Disconnect Battery Voltage 11 Volts or as required
Load Reconnect Voltage 12 Volts or as required
Charging Cutoff Battery Voltage 14.2 Volts or as required
Charging Resumption Voltage 13.2 Volts or as required
Idle Current Consum, tion Less than 6 mA
Pin 'Bevel Paraincter.:
Length with flange 225 mm
Width 130 mm
Height X43 mm
Weight 600 gm

SOLAR CHARGE/ ,OAD CONTROLLER (Model: SUCC8Al2)

Features:
• MOSFET based, Pulse Width Modulation (PWM) charging principle
• Powder coated CRCAI plastic housing
• L igh t  Weight
• Wa l l  mountable
• 6  volts out put for cassette player/ radio with multiple output jack
• L E D  indicator for

- Battery Deep Discharge (Load Disconnect) - Red LED
- Charging in Progress - Green LED

• Easy connection points for PV module, Battery and Loads
• Solder free installation
• N o  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
• Ve r y  low idle current consumption.
• Allowable temperature range from —5 to + 50 degree Celsius
• Allowable Humidity Range from 0% to 90%

P. O. Box. 10233 Maharajgunj Chakrapath, Kathmandu - 4, NEPAL 4
tel +  977 (1) 420 517, 420 537 Fax: + 977 (1) 420 564 email: infogsuryodaya.wlink.com.np



User's Manual D o c ,  No. : 01.00

Electrical Specification:
Nominal operating Voltage
Self consumption
Current Model Apple 5
Current Model Apple 10
Current Model Apple 15

:12VDC
:4mA
:5 Amp -0% +25%
:10 Amp -0% +25%
:15 Amp -0% +25%

Low Voltage Buzzer Warning Level :11,70 V (Non-Penalty mode)
Low Voltage disconnect :  11.50V +1- 010 V (Non- Penalty mode)
(Non-Penalty mode) ( w i t h  discharge current

compensation -0.04V/A)
Low Voltage,Buzzer Warning Level :12,10 V (Penalty mode)

Low Voltage disconnect
(Penalty mode)

Load Reconnect level
Penalty mode reset
Boost Charge Level @25°c

PWM float Charge level

:11,90V +1- 0.10V (Penalty mode)
(with discharge current
compensation -0.04V/A)

:12,70 V
14,50V +/- 0.10V
14,5V (with Temperature
compensation -0.02V/deg C)

:14.10V (with Temperature
compensation -0.02V/ deg C)



Suryodaya Urja Pvt. Ltd.

M E T I N I E U _ _ _ ±
Nominal 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 12.'5 Volts or as required
Charging Cutoff Battery Voltage 14.2 Volts or as required
Charging Resumption Voltage 13.5 Volts or as required
Idle :Current Consumption Less than 5 mA

(An ISO 9001:2000 Certified Solar. PV Systems Manufacturer)

SPECIFICATION OF SOLAR CHARGE/ LOAD CONTROLLER (Model: SUCCI0Al2)

Features:
▪ M O S F E T based, Pulse Width Modulation (P )  charging principle
• Plast ic  Housing
• L i g h t  Weight
•  W a l l  mountable -
• L E D  indicator for

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

- O v e r  Load - Red LED
• L E D  bar as battery status indicator
a : 6  VDC output for connecting radio/ cassette player
• E a s y  connection points for PV module, Battery and Loads
a So lder  free installation
• N o  Load, Overload, Short Circuit, and. Reverse Polarity protections.
• Automat ic  Low Voltage Disconnect, Over Charge Cutoff
• B lock ing  Diode to prevent reverse flow of current to PV module
a V e r y  low idle current consumption.
• A l lowab le  temperature range from —10 to -I- 50 degree Celsius •
• A l lowable  Humidity Range from 0% to 99%

P.O. Box.I0233, TIfingtar, Dhapasi-7, Kathmandu, NEPAL
Tel: 9 7 7  (1) 435 3429, Fax: + 977 (I) 435,4838 email: info@suryndaya.wl k.com.np



Model SCC DC-DC IN2A

SCC DC-DC Series is a highly efficient 12 V DC to 3, 4.5, 6 and 9 V DC to DC converter used
for powering radio/cassetts or any other electronic gadgets operating from DC sources. 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 local environment in Nepal.

• Reverse polarity protection

• F u s e  for overload protection

• Mu l t i  purpose output DC socket
suitable for all standards

• Possibility to reverse the output
polarity

• L E D  indication

• Metall ic casing/ABS Casing

TECHN CAL SPEC FICAT ON
Converter Model No.
Electrical characteristics at 25°C
Rated input voltage
Rated load current [ m A ]
Rated•Output voltage (Selectable)
Conversion efficiency ( @ 100 mA load) PA ]
Permissiblecembient temperature [°C'
'Storage tamp. PC1
Oimener,i0013
-Weight ' , N I

Manufactured By ;-

CC DC-DC:i

12
1000 2 0 0 0
5, 6 and 9 g  ' 3 4 5 ,  6 ande

DC-0C2 A

12

71,5 7 1 . 5

-25...+85 -25...+85
1100 x 77 x e8.• 1 0 0  x 77 x38

260 2 6 0

SEC, Ä-12,- Solar Electricity Company (Pvt) Ltd.,
Solar Complex , Bagh Bazar, P. 0. Box :  12515, Kathmandu Nepal.

Tel 4225-263 , 4227-876, Fax +  977 1 4223851 email: ises@healthnet.org.hp
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