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"1-2. Various type of PV cell
« Hierarchy of PV

Volt Ampere Watt Size
Cell 0.5V 5-6A 2-3W about 10cm
Module| 20-30V  5-6A 100-200W about 1m
Array
Array | 200-300V 50A-200A 10-50kW about 30m
10 - 50 kW

Module,Panel
100 -200 W

S et e Y

6x9=54 (cells) 100-300 (modules)




Electrical characteristics of PV cells

The Maximum Power Point (MPP) is defined by the I-V curve of a PV cell
Maximum Power (Pmax) = Current at MPP (Ime) * Voltage at MPP (Vme)

* In crystalline silicon PV cells: $l

—Voc=~0.5V

— Vme =~ 80% of Voc

— Imp =~ 95% of Isc

Isc is depending on the cell surface.

ISC

Puax (MPP)

R s o i

Sample Cell Type: TSNC125

specification: Dimensien: 125 mm £ 125 mm +/- 0.5 mm

warerthickness: 0.200+/-0.030mm

— e - ———— —— —

b ————

EMiciency. 17%
Grade: A
Pmax 2.52W

Vmp: 0.512Y

Monocrystalline Solar Cells
(TSMC125) Imp: 4.024A

vVeoc: 0.617+-5%V

. ——— o —

5 300+-5%A
Isc: 5.300+-5% \/.MP Voc

Source: www.made-in-china.com




If the load has 0.05 ohm resistance,
cross point of resistance character and
PV-Character will be following point.

Then power is 10x0.5=5 W

Ohm’s theory
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Model Number STPO85S-12/Bb
Rated Maximum Power (Pmax) 85W

Output Tolerance +5%

Current at Pmax (lmp ) 4.80A

Voltage at Pmax (Vma ) 17.8V
Shon-Circuit Current (le ) 5.15A
Open-Circuit Voltage (Voc ) 222V

Nominal Operating Cell Temp. (Tu:) 45°Ct2‘C
Weight
Dimension
Maximum System Voltage
Maximum Series Fuse Rating
Cell Technology 0no-31
All technical data at standard test cond ion
| AM=1.5 E=1000W1m3 .= | »

Example: Module specification
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Grid-Connected Systems . Stand-Alone Systems
: PV Array
PV Array :
y Energy
1 e J Storage
Charge Controller .. (Battery)
Inverter/
Power Conditioning Unit
: 4 Y
l DC Load Inverter
Distribution Panel g (Energy Use)
N —— AC Load
ACLoads  Electric Utility Erisio Dl’stﬂbuﬂon

Image courtesy of PGEE Image courtesy of NASA

PG&E’s Vaca-Dixon Solar Station in California is a2 2-MW grid- The Mars Rovers, Spirit and Opportunity, are powered by stand-
| connected system. :  alone systems because they operate far away from Earth.




PV Modules

“ Charge controller E‘]

P

generator
Inverter

Batterias

Figure 15.4: Schematic mpresentation of a hybrid PV system
that has a dwsel generator as alternative electricity source..
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0<S0OC<1 Rated Ah capacity

8 e w5 gl GBee
= Al el ) el (S
(80 - 85% (n L 75l 55 5) Jaall

alll JaY il v

Al Gaalall Y sl v/
(Jaall 416 dals v

(Al LA (e SiST 3 ulal) Al 2330) S jaall & 38Y daulia v/



- S

cﬂl,u\.hgl\ ‘_A daly d*al.i:
imary (single use).-

onaanrt =

lllow Cycle (20% DOD).
ep Cycle (50-80% DOD).

——
=
-

Al Ad Adadadl) cBluagil) .
.amp-hour capacity ) g 4 il cMluaglll o



.
: (aSaiad S Lic)) Controller Considerations

LENER

3

=& jaall

MAXIMUM POWER
| VOLTAGE « CURRENT

7 (Vep o lmp )

(Sa) Jaall alaell deainy) ddais o Vv
1(20% !5~ dsdainy) A=Y o

Charge Controllers

.

o
o

‘ [NESINENTN SUSRA ANERUNNE

*r—r—r—'—]*r T_T_TTTT—I [ I b/

o

2
OPEN CIRCUIT
Volts VOLTAGE (V4 )




Contlf ler =2
, d Q|

a4

A Q
O = -

Paxiul v

([, wlanll

L4
..—

Y 4 g
5 adl Aol T g el ) (o oy v/

R —
ek VN
LA

oA s A s v
Lealiag 5 Al 4Ll @l e 4l v

P WA Solar Charge Controller
@ O O 9 w e L8

—

Lolds Jia IS0 ol g oS (e ST alasiind Lse ye (0580 of oSy Jitusal) ol dlls 8
| ke ¢y ganl



nverter Considerations)

ro o)
HAGSY - sl Jlcial g aiatl) - 3L 0S5a o
| HB o X

|

e |
== l:;'; —— (Watts) csia z A 1 ' I e alai ]
(el B 5z i) JA g 2 Ialgas 3950 Jitleua pllii 2
= (@Su 220V ).m) CJAJ\ = .3 | !sﬁl.,ul.h,g g Jia 31.23 3
= (JMJ-‘M D) 5 7)WL (3laia) JAA 8 4 R (LA Sy ‘:‘-S-Hﬁh bgijaalii 4
.(Surge Capacity) sl 4xud) 5 Il ey (g Auddh laga pe allai 5

seldsll 6 |

Aggadl dig Bl (e dglaal) 7 I

Axa g [(Blae) b2 8 |

|




labaB) ¢ (Aulle 4B of o) Ledila uga_ws.‘uimﬁ>

(S

Ma.ahgl\
97 ).m‘i\ uYLua\dM@yaﬂ\MuuM\ asanail) 3>
M\&M\@w@wﬂ)@\@u\MJJM\ >

R 2 ‘J}\JY‘Q&UJ\}J‘MMDA\ e el Jas LHA) B
== .j'f{ LaLai) Adaa dlld (e JuadY) g AUALL 4GNS (83t s )

I
o — -

_(/

)Mﬂ\&@hﬂwm@“\@yﬁ\ehﬂdw\w\u\>
= == Sdarawai I pall gl jg <) ALEL £ 47 Lo =1
— : Faé ol yplthall 53gadl g £I9Y) (5 giwa 9 Lo =2

‘-"
—
'V

".4._..

Eray aUAL) il e JLAR) iy pcadd] o gu gt AU Jlall) g JiaY) aanail)




o

- 4
" A3y
Wi W
Y

I\

-
-

Y

LR T ) -

DR TR R T T S

..‘.............‘...... ...&” : .‘,

26



