(o) dilae ol ;\.’.Ale)

(B8) Al gl Aunigh) (8 ) At pa (g oTSl) A ja Sl s iy

: colall alac)
g.bdm adl s
ad) dllae S5l dana
) i g anild G g
s )

gl Ao i3

ol 40 i)
Ausig ) s
§ o) P KT t_)&_ﬂ daala




Y
TR S I P e S P P P A
Llaa s Joll 4l Lisaal cpbile Jlgdlly Jul) Wlaag ]
388 T galiily 3833 ¢va SUiah T gAET 8 juae ST A
¢ ’./ﬂl.’ai ce Gy . T 3. < ew 4%
[Shati diluad £7d JS5 qilually Cpid

12:8) ) 3 ) g



PAKY- Y

Aaad U Al ALl S (e ) cm B dad idied Le J GSD g a0 S )

(sl Sl ), bl
(S5t ol ) Al G stall 5 438 1 5 jatdall el )

osed SSHLEy Sl A il e )
(+13eY) Jliaal).
3 jaal) s b agann s Lo |5l gl Ul e lial il g sl )

(+15Y) i),



Ol adl g Sl

L8 g ) o s e il Sl g deadl o @285 () W) 128 aoal giall Uilee A iy
AY & s piall 138 Ales e s Laily (58 il 9 45 gaall M g il allis Jandl 128 ¢1aY
Al Ll Cufiall ) 8 2L Y Led (a e Jali 4 5 (e U]

: S:.n-.I ..}
gl e )yl
A dll) ad Al 559 438 5 Lle Jay o (o)

33l (e Jard) 128 alail 8 adli g () gadl & 2a g BacLisall W 408 (0 JS 555 SIS

e laia¥l daal gl Blas e Gawdigall s (50 (A 5uasg

el 28 J glal



il

(it 5 3 58 gl) Al ¢ L))+ Lgia B S alusY A eI ALl 58 5 8 ol (i ()1 sud) gy

alai araai o g g pdall 138 (8 ¢ W jlad 33l 5 Ml 5 ol oS L) gl ) ) ol Laa ¢ olsall
Arslay el 4081 dpnads Al ddane o Liily @l g iy oy (525 AS08) (e Juadio dpnads Ailh
Al dgilaad @llyy laall cleln A Jand At Auuwe piad g gl dlae gl
Aol 4y ) jain) Glas 5ol eIl gl 48 a3 £ 165 )) 5 0 el Lall ) Siall g UadiY)
Avad ALK 2 25| Adalia W) Clal gl e 460S5 W3S ¢ Jlaa¥) 55 )3 il 5l b g 5 ) shall
Lo gla 4 jral e aal el 8 2L A paal) a5 ¢l e (5 ginidslate IS dau ) (halia
Ol dihie JS dials dase araal &5 ey o DlgiuY) il 8 ae Ll jlia g AS0ghuall 5 il
el A4S Gl an g g 5 el paena YA (o, Jreasill 5 Jal) CaallSs e g Jlaa3U ual) a5 53l
oA oLy 4K oo jinl Wi 40 & 5 pudiall ol Jnae st (e o815 ¢ Adle dpuadll A8l ol

Bl b amy dilae ol el Jrag Las ¢ g 5 il 28505 Cll g (e ) sl Al 5 ol 5 43300



Abstract

Sudan is witnessing a severe shortage in the provision of electric power for
many reasons, including: the high cost of fuel and the lack of water, which led
to an increase in electricity production and consequently an increase in its
prices .In this project, a solar energy system separated from the grid and without
batteries was designed by establishing a solar power plant for the college of
medicine at sheikh Abdullah al-Badri University, which is a service institution
that operates during daylight hours, in order to confront the problem of frequent
power cuts and high electricity consumption tariffs and to ensure continuity of
service in emergency cases. And in times of peak loads, as well as the cost of
running backup generators .The college was divided into five main regions,
each region containing a bus bar, and the load was calculated by taking readings
for a month to know the average consumed capacity and comparing it with
consumption bills, and then designing a special station for each region to ensure
a good distribution of loads and reduce transportation and delivery costs.
Through the design of the project, it was found that the cost of constructing the
solar energy system is high, but one of most important features of the project is
that it provides us with recovering the cost of construction within three years
and nine months from the time of the project, which makes the electricity free

after that period.
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total watt . hour /day X 1.3
solar in solation X module peak power

Number of PV modules =

20953.175x 8 x 1.3 _
6.26 X 445 B

Number of PV modules =

oSkl PEENTERIVEN
Inverter Sizing = total watt of the appliances X 1.3
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total watt . hour/day X 1.3
solar in solation X module peak power
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Number of PV modules =
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Inverter Sizing = total watt of the appliances X 1.3
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Inverter Sizing = total watt of the appliances X 1.3
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MODEL EP30-8KW EP30-10KW EP30-12KW
Nominal Battery System Voltage 48VDC 48YDC 48YDC
Continuous output power B.0KW 10.0KW 12.06W
Surge rating (20ms) 24.06W 30.0KW 36.0KW
Panahla A Starting Clantrin Matar AUD EUD _ aun
BTS Temperature rate @25°C 4mv charging voltage descent, per 1°C rise
Input voltage waveform Sine wave (grid or generator)
Mominal voltage 220230V 240VAC
Max input AC voltage 300VAC for 230VAC HV mode
BYZASS Mominal input frequency 50Hz or 60Hz
PROTECTION Overload protection (SMPS load) Circuit breaker
Out put short circuit protection Circuit breaker
Bypass breaker rating 634
Max bypass current G3AmMp
Mounting Wall mount
Inverter dimensions (W*H*D) 670*410*215mm
S;‘“E%?Eé:ﬁghs Inverter weight (solar chg) KG 67.5 | 74 | 74
Shipping dimensions(W*H*D) 802*533*429.5mm
Shipping weight (solar chg) KG 87 [ 93.5 [ 93.5
Operation Temperature Range 0°C to 40°C
Storage Temperature -15°C to 60°C
OTHER Audible Noiss SObE MAX
Display LED+LCD
Loading(20GP/40GP/40HO) 200pcs 7 400pes / 500pes
Low battery alarm 41.5V+0.6 /43.5V+0 6
Low battery Cutoff 40.0V+0.6 / 42.0V+0.6
BATTERY
High voltage alarm B62V+0.6
High battery voltage recover 54V+0.6
Idle consumption-search mode <3bW when power saver on
Output voltage Depends on battery type
Charger AC input breaker rating B0A
CHARGER Max charge power rate 1/3 Rating power
Overcharge protection 5.D. 62.8VDC
Maximum Charge Current 70A | BOA | 100A
BTS Temperature rate @25°C Amy charging voltage descent, per 1°C rise
Input voltage waveform Sine wave (grid or generator)
Nominal voltage 220V/230V/240VAC
Max input AC voltage 300VAC for 230VAC HV mode
BY?SS Nominal input frequency 50Hz or 60Hz
PROTECTION Overload protection (SMPS load) Circuit breaker
Output short circuit protection Circuit breaker
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MODEL PV18-3028 PRO PV18.5048 PRO
Mominal Battery System Voltage 24VDC 48vDC
Rated Power 3000VA / 3000W 5000VA /5000W
Surge Power GKVA 10KVA
Waveform Pure sine wave
INVERTER OUTPUT
AC Voltage Regulation (Batt. Mode) 230VACLE%(Setting)
Inverter Efficiency(Peak) 90%-~93%
Transfer Time 10ms (For personal cormputers) 20ms (For home appliance)
Voltage 230VAC£5%
AC INPUT Selectable Voltage Range 170~280VAC(For personal computer) \ 80~280VAC(For home appliances) \ 184~253VAC(VED4105)
Frequency Range E0Hz/60Hz(Auto sensing)
Normal voltage 24VDC 48VDC
BATTERY Floating Charge Voltage 27.4VDC 54.8VDC
Overcharge Protection aovpc 60VDC
Maximum PV Array Open Circuit Voltage 500vDC
Maximum PV Array Power 4000W
SOLAR CHARGER |PV Array MPPT Voltage Range 150~450 VDC
CH%LQE?ER Maximum Solar Charge Current 80Amp
Maximum PV Array Open Circuit Voltage 500vVDC
Maximum PV Array Power A000W
SOLAR CHARGER |PV Array MPPT Voltage Range 150~450 VDC
CH%AS((!;ER Maximum Solar Charge Current 80Amp
Maximum AC Charge Current 60Amp
Maximum Charge Current 80Amp
Machine Dimensions (W*H*D)Xmm) 289'414"124.5 330"488"119
MECHANICAL Package Dimensions (W*H"D)(mm) 488"393"251 396%638"241
SPECIFICATIONS Net Weight(ke) 8 12
Gross Weight(kg) 95 16.4
Humidity 5% to 95% Relative humidity (Non-condensing)
OTHER Operating Temperature -10°c ~50°C
Storage Temperature -15'C ~60C
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Mono PERC Crystalline Module

1038 . El
Module Drawings 7 -

)
c _ K
. = b o
- D

7 - P

L [

R -

1011
- —
ELECTRICAL CHARACTERISTICS (STC) 425W 430W 435W 440W 445W 450w
ag 0 0 b D

Open Circuit Voltage - Voc (V) 48.75 43.90 40,05 4220 4535 4%.50
Short Circuit Current - Isc (A) 11.13 1121 1130 11.38 11.47 1155
Maximurmn Power Voltage - Vmpp (V) 40.68 40.83 40,55 41.12 41.28 4143
Maxdmum Power Currenk - Impp (A} 10.45 10.54 1062 1071 10.79 1087
Module EMiciency - ' (%) 19.6 198 0.0 202 205 207

‘Walues st Standard Test Conditions STC (Air Mass AM 1.5, Irradisnce 1000 Wim3, Cell Temperature *25C)

MATERIAL CHARACTERISTICS PACKAGING
Characteristics Physical Characteristics
(Cells per Module 144 Module Dimensions (mm) 2084 x 1038 x 35
Cell Type Grade A - Mons PERC Crystalline Silican Module Weight (k) 24
Encapsulant PID Fres EVA
|

Back Cover s Modules per Fallet 30
Frame Ancdized Aluminusm

20 Fest Container 150 Modules
Junction Bex: IF 3 .68 Eypess Dicdes
Conrector and Cable M4 interconnection, -300mm Cables Length (Can be Customized)

4D Fest High-Cube Conteiner 660 Modules
Fire Classification Typel
THERMAL CHARACTERISTICS OPERATING CONDITIONS
Open Yoltage Temperature Coefficient vee (%,/°C) 0.28- Maximum Sytemn Voltage - Vmax (V] 1500
Short Current Temperature Coefficant e {%/°C) 0.05+ Maximum Series Fuse (&) 20
Powear Temperature Coefficient sme (%/2C) 0.37- Opesating Temperature Range (°0) IEC:40- s B5+

LAL-40- te 90+

NOCT {°C) 243
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