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From a solar cell
to a PV System

Solar Cell

" Electricity Meter

" AC Isolator

Fusebox
Inverter PV'SyStem
Battery "
Charge Controller
Generation Meter
DC Isolator
Cabling

Mounting

Solar Module
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Solar Panel — 60 cells wired as 3 strings of 20
with bi-pass diodes
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Cable preparation and connector assembly process: Cable
Strip one cable 8 mm on both end sides and be careful NOT to
nick conductors. L

Insert striped cable into female terminal and crimp female
terminal as shown below charts.

b4~

Insert assembled cable into female connector housing as shown below charts.

E

Insert striped cable into male terminal and crimp male terminal as shown below charts.

4 3

Insert assembled cable into male connector housing as shown below charts.

- E

Then, use spanner to screw pressure dome tightly to female connector and male
connector as shown below.

™
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W I 12V / 8A 12V / 8A 12V / 8A 12V / 24A
— m
Mu]t]hranch Il 1= [ 1 "I
Connector + _ | |

| Currents are summed. Voltage remains the same.
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Efficiency (%) =

- Solar panel efficiency % *

Pmax * at STC = Irradiance 1000W/m?

x 100 - Pmax = Max panel power (W)
(Area x 1000WW/m?) - Area = Panel area (m?)
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Silicon Solar Cell Materials ENERGY | Sioeiirier ™

Thin-film nocrystalline | Polycrystalline
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Cell Temperature 25°C
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o.C 10.C 20.0 30.0 400 500
Voltage (V)
Current, Power vs. Voltage Characteristics of RNG-235P
messsssss Current vs. Voltage Power vs. Voltage
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Amperage

35.7 Voc

0 L] T 1
0 5 15 40

Voltage

Module Voc (winter) = Voc(stc) + Voc(stc) . Tk . (T(amb) -T(stc))

Module Vmpp (summer) = Vmpp(ste) + Vmpp(stc) . Tk . (T(amb)+T(add) -T(stc))
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2\& EGING PV

PHOTOVOLTAIC MODULE

MODEL: EG-310M60-C

Standard Test Condition: 1000W/m? AM1.5 25°C

Sow 72 960 G 39 S >

g
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Jinko Solar Co, Ltd

Al
NO 1 Jinko Road Shangrao Economic Dev icocro Zone
Jlangw Province 334100 China

www inkosolatcom

PHOTOVOLTAIC MODULE

Made in China

Pmax | 310W(,3%) Isc 10.01A
Vmp 3267V Cells 60pcs
Imp 9.49A Weight 18.6kg
Voc 40.08V Sys.Volt. 1000V
Size of module 1650%990%35mm

Fuse Rating 15A
Module Application Class A
/A WARNING

Please follow the instruction manual during
installation or maintenance.Do not connect or
disconnect the connectors under load current.

Certified in accordance with IEC61215(ed.2)IEC61730-1,-2

€

-

I 'erance

Power Voltage
Power Current

Solar Module Type : JKM40ON

| Maximum Power

(Pmax)




# Reducing equipment loss increases the power generation in averall systam.
» Loss minimization due to excellent temperature co-efficient.

Quality & Reliability

» Manufactured inan 150 9001:201 5, 150 14001:2015,
OHSAS 18001:2007 certified Facility.

» Manufactured using high grade raw materials from reputed international
suppliers adopting a stringent quality criteria.
& PID resistant (IEC 62804).

Technical Data for GOLDI_72GN -Polycrystalline Madule

« Higher specific yield.

& Salt mist and ammionia corrosion resistant (IECE1701 &IECE2T16).
« P& 7/IPEA rated junction box for long-term weather endurance.

» 25 years output warranty.

» Certified for hail resistanca.

& Certified with IEC & BIS.

Electrical Parameter at STC Mechanical Specification
Module Type GOLDIOTZFWPPY24 Solar cells 72 pes Polycrystalline Silicon, SEB/4BB
Capacity rating = Pmax{Wwp) 320 325 330 335 Encapsulation LAtra - clear PID free EVA (Ethylene-Vinyl-Acetate)
Power Toleranoe %) o-2 0-2 0-2 o-2 Backside U protected reflective backsheet
Module efficiency (%) 16.53 16.79 17.05 17.31 Frame Silver Amodized Aluminium Alloy (screwless)
Rated voltage - Vmip(W) 36.90 37.20 37.40 r.70 Front glass 3.2 mm, High Transmission, AR Coated Tempered Glass
Rated current - ImplAd 6.68 8.75 883 8.9 Dimensions (L) 1955 mm x (W) 990 mm x (H} 35mm
Open circuit valtage - VooV) 45.70 4590 46.20 46.50 Weight 21.5kg
Short dircuit current - ksciA) 9.05 912 919 926 J-biox IP 67/IPEB certified 4-rail, 3 diodes junction box
Under Standard Test Conditions {5TC) of iradiance 1000 W/m®, spectrum AM 1.5 Cable Solar cable 400mm to 1200 mm length, 4 mm*
and cell bermperature of 25°C. Except Pmaw. all other parameters have a tolerance of £ 3%. Connectors MC4 compatible connactors
Application Class Class A
Electrical Parameter at NOCT Electrical Safety Class i
Capadity rating - Proaxi{Wp ) 238.01 241.89 24541 24934 Fira Safety Class C{ Type 1)
Rated voltage - Vmip(W) 3417 34449 3463 34.91 Surface load [snow load 5400 Pa, wind load 2400 Pal.
Rated current - ImplAd 6.97 7.02 7.08 T.14
O'pen circuit voltage - Vioo 42.M 4290 4318 43.45 Temperature Coefficients (TC)
Short circuit current -ksclA) 7.30 7.35 741 7.47 Temperature Coefficient (Voch -0.30% /C
MOCT irradiance of B00 Wim?, ambient temperature of 20°C, Wind speed Tmyjsec Temperature Coefficient (ksch 0.05% /°C
Temperature Coefficient (Pmax) -0.38% /L

Guarantees and certifications
Product warranty™* 10 years Permissible Operating Conditions
Performance guarantee*™™ Limited warranty for power output =~ Temperature range -40°C to + 85°C

90% for 10 years and 80% for 25 years Maximum system voltage 1500,/1000 VDC
Product Certificates IEC&1215, IEC61730,JEC 61701 JECE2T16, NOCT 45+ 2°C

IEC 62804, CE, BIS Hail resistance Maximum diameter of 25 mm with velocity 23 m/s

R § A ca. AN : A : N T T

Profeeh

A
=

P s g
S eetiog?
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Temperature Coefficients (TC)

Temperature Coefficient (Voc) -0.30% /°C
Temperature Coefficient (lIsc) 0.05% /°C
Temperature Coefficient (Pmax) -0.38% /°C
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redundancy

Cell busbars hold the cell together even
with a crack right across the cell

cell crack
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Performance Figures in %
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Module Voc (winter) = Voc(stc) + Voc(stc) . Tk . (T(amb) -T(stc))

Module Vmpp (summer) = Vmpp(stc) + Vmpp(stc) . Tk . (T(amb)+T(add) -T(stc))
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Figure 1a: Representative 72-cell PV module source circuit connected in series using conventional daisy chain wiring

‘(“
o — oo ,oi]
Homeruns

out to

combiner mod. 1 mod. 2 mod. 3 mod. 4 mod. 5 mod. 6 mod. 7 mod. 8 mod. 9 || mod. 10 || mod. 11

Figure 1b: Representative 72-cell PV module source circuit connected in series using leapfrog wiring

/\ (\ ‘ "‘\ I /'+
A—n— [ B & i (] = & E &
Homeruns

out to
combiner | mod. 1 || mod. 11 || mod.2 || mod. 10 || mod.3 || mod.9 || mod.4 || mod.8 || mod.5 || mod.7 || mod.6
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35358y 3 gasdBngd
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Solar Positioning

Azimuthal Angle (AZM): Angle measured clockwise from North
Elevation Angle (ELV): Angle measured up from the horizon

Solar Zenith Angle (SZA): Angle measured down from vertical

\ Zenith

(up)
South




T T .
e e pazaml o=l oo i




Kuresel yatay radyasyon

ol 9! 39 w495

)Glorb_al Horizontal Irradiation (GHI) Iran

Tarkiye

solargis’

http/isolargis.info

Ortalama yillik toplam (4/2004 - 3/2010)

<1100 1250 1400 1550 1700

2000 kWh/m2

0 50 100 km

© 2011 GeoModel Solar s.r.o.

5©I|arg15

http://solargis.info

Averaqe annual sum, period 1999 2011 0 100 200 km
< 1200 1400 1600 1800 2000 2200 > kWh/m* GHI Solar Map © 2015 GeoModel Solar

-V SOPAE







o
~ EEEEEEE l] ﬂ
T !

T.TTT.TT.TT.TTT.T sAAAAAA A Ghds b ojle Ols aug Aol avulow

Wi Directa

Y= Im

Calculating Pitch Pitch=X+Y

Row-Space Factor = 2'2

PV Modules:
Front row

PV Modules:

Row Height = 2 ft.
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SUN PATH CHART FOR 30°N
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Fig. 1 Schematic diagram of solar-PV power plant integrated with Distribution feeder

Voltage Source Converter
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Type designation SG250HX

Max. PV input voltage 1500 V
Min. PV input voltage / Startup input voltage 600V /600 V
Nominal PV input voltage 6o vV
MPP voltage range 600V -1500 V
MPP voltage range for nominal power 860V -1300V

No. of independent MPP inputs 12

Max. number of input connectors per MPPT 2
Max. PV input current 26 A*12
Max. current for input connector 30 A
Max. DC short-circuit current 50A*12

AC output power 250 kVA @ 30 °C / 225 kVA @40 °C / 200 KVA @ 50 °C

Max. AC output current 1805 A

Nominal AC voltage 3/PE,800V

AC voltage range 680 - 880V

Nominal grid frequency / Grid frequency range 50 Hz / 45 - 55 Hz, 60 Hz / 55 - 65 Hz
THD <3 % (at nominal power)

DC current injection <05%In
Power factor at nominal power / Adjustable power factor >0.99/0.8 leading - 0.8 lagging
Feed-in phases / connection phases
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PV Cable (DC Cable)

Flexible Tinned Copper
XLPE Quter Sheath

XLPE Insulation
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Seasonal structure Seasonal structure Seasonal tilting Double pole

with unique turn buckle with manual tilting structure with turn seasonal tilting
mechanism tilting buckle with struts structure
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Technical Characteristics

Design Life at 20°C

10-12 years

Eurobat Classification

High Performance

Internal Resistance (Fully charged - 25°C) 5mQ
Short-circuit current 2100 A
Max Charging Current 30A
Min safe end Discharge Voltage 1,60 V/cell
Self discharge per month at 20°C 3%

Recommended Charging Voltage at 20°C

Stand-by use (V/cell): 2,25 to 2,30
Cycle use (V/cell): 2,40 to 2,50

Container Material ABS-UL94 HB
Electrolyte Type Sulfuric Acid
Type of plates / Alloy Flat plates / Lead-Galcium-Tin alloy
Type of Separator Absorbant Glass Mat
Valve Type / Operational Pressure Rubber / 1-3 psi (70-200 mbar)
Operating Temperature Range -20to + 50°C
Storage time at 20°C 9 months
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Cycle life vs. Depth of Discharge (DoD)
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Residual capacity (%)
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Self-discharge characteristics
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Storage time (months)
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Temperature  Shelf Life

0-20°C 12 months
21-30°C 7 months
31-40°C 4 months
41-50°C 2.5 months




———

a5 1 JRiano s 9 0D Sl Ol jugd

/

FEpYeel syt FUS LRI S 395 slely




: S I S ilob S JIS3 531 215 Jol 50

Sow H Jaad o dadlolw ol yb > Ologyae®
W ygy e HLo Jdgd> x5 ®

D a0 by Olelw Jx3 Ol 5
Joy Ll Joy baw o Ay I e




e
P i, I

i s 4 oo ol 3 (521 300 Jo!

3 Juadis 4ol olab 3 Lo 4iwl g5

SAady o> JH G 8y b xS )

s—olbo SOy e syb Gaaxs Y

Jbas vy IS JHle cudyb xS Y
Sow O Juasde p Sy einl au by uas s -
Jbasoyee DC JHLS wwlse =0
ybaosyee AC 5 DC jeud awlno =7




/

Area Under Curve = Solar Insolation
Equal Area

N

=
£
3N

Solar Radiation
Solar Radiation

Time of Day > Time of Day >

K
Peak Sun Hours




/ . & . B | * . o
09 390 (G 195 S Cud yb Lt

P=E/ (PSH * 0.76)
S D)0 saby e oy olss = P
Jay Alad 45! gy hyae iyl = E
Guay Ao 451 ygy Jowgio LI 8l oelw = PSH
(LS bwgiio) 45Lslu
: Ly ) alolw gleas! y = 0.76
oy zhw HlLe 95,85 ¢« Lo oley S
I TS S [ U Sy L O N S L S S

& o Nl o

L
o




T 6l Sl Cud b ot
B (Amh)= (1.25*E*D)/ 12

DOD woys = 1.25

|
M

J9y b H)_*a_,o Sy
an gw Cwy syl o sleyey ol uxs = D
S _— L~ = 12




/ o, /
A S 53l 5 ol i

I (charge controller ) = I (total of modules) * 1.1
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P (inverter) = P (total of loads) * 1.25
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Front View Back View Circuit
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Half-Cell Technology

HALFCELL

FULLCELL
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