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S = P
" Cos @
_ 42.735KW — 46.AEKVA
092 T
Arc Cos (0.92) = 23.07° @ = 23.07°
Q=P x Tan® Q = 42.735 x Tan(23.07) = 18.2 KVAR

Sl Jgo AV 55l 5 50 5 K 058 DSl ol 6 4 o 8 3L IS
.éﬁ}fdjg oyl delgs 4y giéyjfjﬁ‘;

A (S smly )5 i 3 td s V=Y

50 KW Generator
Mod Perk;n;T21103A— Phase No Three phase
Fuel Diesel Cooling system | radiator with electric fan
Prim|50 KW (62.5 KVA) [No of cylinders |3 Cylinders
Outd230V Starting system |Electrical start (self)
Freq|50HZ LxW xH 1800*900*1200
Spee 1500RPM Weight 900 kg
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No | provincess | Provices Solar Total Possible
area km? radiation potential | potential
KWH/M? Day MW MW
1 Badakhshan 44836 5 3736325 3736
2 Badghis 20794 6.15 2131385 5328
3 Baghlan 18255 5.05 1536479 1536
4 Balkh 16186 4.3 1160018 2900
5 Bamiyan 18029 6.2 1863017 1863
6 Daykundi 17501 6.55 1910570 1911
7 Farah 49339 6.6 5427301 27137
8 Faryab 20798 5.4 1871784 4679
9 Ghazni 22460 6.2 2320867 5802
10 Ghor 36657 6.9 4215601 10539
11 Helmand 58305 6.85 6656499 33282
12 Herat 55869 6.13 5707898 28539
13 Jawzjan 11292 4,74 892029 2230
14 Kabul 4524 5.73 432032 432
15 Kandahar 54845 6.8 6215710 31079
16 Kapisa 1908 5.75 182850 183
17 Khost 4325 5.15 363530 364
18 Kunar 4926 5.45 447436 447
19 Kunduz 8081 3.8 511790 1279
20 Laghman 3978 5.08 336796 842
21 Logar 4568 5.93 451471 451
22 Nangarhar 7641 5.3 674964 1687
23 Nimrooz 42410 6.4 4523680 22618
24 Nooristan 9267 5.75 888059 888
25 Paktia 5583 5.48 509932 510
26 Paktika 19516 6.2 2016643 5042
27 Panjshir 3772 5.95 374017 374
28 Parwan 5715 5.75 549697 548
29 Samangan 13438 5.2 1164609 2912
030 Sar-e-pol 16386 6.05 1652215 4131
31 Takhar 12458 4.9 1017387 2543
32 Urozgan 11474 6.83 1306090 6530
33 Wardak 10348 6.05 1043454 1043
34 Zabul 10472 6.5 1892778 9464
Total 652866 65982913 222652

L83 &5 JS16.05 KWh m’lday S cu¥s ¢85y 4 o fie SSSlps s el 5

TP(KW)=144.25 / 6.05=23.84 KW
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T 2390
T cell.eff =Ta.day + 25 =25+ 25 =50°C
ftemp =1 — (y x (Tcell.eff — Tsts)) = 1 — (50 — 25) x 0.45% = 0.887

ot S g Jpest Iyt A-F

Isc Voc |mpp Vmpp Pmax
[A] V] [A] [V] [W] Model
8.6
44.8 8.2 36.3 300 Polycrystallin

b Y Db s o s s 0 o (S 4 Jlelse 55 s
(0.05 + 0.05) x 300 = 30 W
g n 258 AST A B0 3 pa s g Bl 5
0.887 X 270 = 239.49 W

t S olas 5 g Jse S5 555 5
23.84KW + 239.49W = 99.54 =~ 100
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No of parallel solar panels = Total No of solars + No of solars in series
No of parallel solar panels = 100 = 10 = 10
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SEE3L ks s 55512 dga Y & e 52 s>

2 I per day(Ah) = Recquired Energy(wh) + system Voltage(V)

X I per day = (144.25 x 1000) + 48 = 3005.2 Ah
.))Q)}féa\sﬂé‘c”aﬁa\g@olﬁﬁm X I per day(Ah)
Slaals (SP 4k s (g dS o o (Selb 0.8 o b ol S5k s
3030 Y &0 e S 5555 (95 S b e s sy Sel 4 4le 20

X I per day(Ah) X BatteryAutomony day 1
Battery depth of discharge '

2

Recquire Battery Capacity =

3005.2 Ah x 2

Recquire Battery Capacity = s X 1.2 = 9015.6 Ah

);ul:r.b. 1_;_,]4412V‘3‘200A ija)gweg‘;jﬂyb

Recquire Battery Capacity (Ah)

N of battery i llel =
0 battery 1n parate single battery capacity (Ah)

N of battery i llel = 200 _ e 078 ~ 45
of battery in parallel = —7m—r— = 45. ~
system voltage 48

N of battery in series = 12
of battery in series single batteryvoltage 12

Total No of Batterries = N of battery in parallel X N of battery in series

Total No of Batterries = 45 X 4 =180
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Total battery Ah = single battery capacity (Ah) X N of battery in parallel
Total battery Ah = 200 Ah x 45 = 9000 Ah

s SIS (g oy 5 i g V0 -F

Nominal
Model No Voltage | Capacity | Length | Width | Height Type
522 240 219 lead-
DC12-200 12V 200 Ah | mm mm mm Acid

JSG ol acwlee iysuls tal> e e, V), F
I3 50y =im SS temmbs a5 1 Sy U g > IS oLl iyl >
42735 W ad 553 oS 2505 o B I S sy o s
S Sl el ol b 42735 W 5 (6o gyl
35 <t
Inverter selection = (Peak loud X losses of inverter) + peak loud
Inverter selection = Peak loud (losses of inverter(%)) + 1
Inverter selection = 42735 W (8% + 1) = 46153.8 W
d,mls 50 KW L:SV\_SY 2 95— 5 SR O gyl o)l (s Ay
Cpae Qs (5, (b VS A e s 4] o sl
DNTFE e PUEY VU P ST SN P Y- Ju PR X S WY PUEN P UL PP 3
Sl Jomo ot 3 VS5l g5 Gt g 2 0 Ny S
o S b oS gl s o S b G e S
Sk o 6 oy (SS9 8 e 5l B Jgs Dla gl 4 e (g0 8
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General specifications Input Specifications Output specifications
Model X50-HYBRID Solar input AC voltage |230V/400V
power rating 50 KW Voltage 120-450V |Phase No |Three phase
Output Voltage (AC) 230V/400v Max current |120 A Nom Freq |50/60 Hz
Frequency 50/60 Hz Battery input Charge controer
power factor 0.8 Voltage 10-60V |Efficiency 95%
Max input current (DC)  |150 A Max current |100 A Type MPPT
IP Rating IP 65 Gernerator input control system
Weight 80 kg votage 230V/400V |type |mic-process
Dimensions(mm) 1000*700*300|Max current |100 A
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— 2
Vd 0.96 = 12mm

F = 10mm?
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NO Name Quantity price($/panel) Total cost
1 Solar Panel | 100 70 7,000.00
2 Battery | 180 130 23,400.00
3 Hybrid Inverter | 1 5700 5,700.00
4 Generator | 1 12500 12,500.00
5 Total cost 48,600.00
cable&WH
meter&protection 5% of total cost 2,430.00
maintenance 1% of total cost 486.00
Total System Cost 51,516.00 $
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2. Dominguez Jose Solar energy engineering Second edition 2014

3. Rawat Pratish Solar hybrid and application First edition 2016
November

4. Hosseini Soheil seyed, Modling and control new Hybrid system
first edition 2011

5. Roderick Alex, Renewable energy system, second edition, 2011
Feb

6. Sterjova Marija Battery Energy Storage System and
TechnologiesThird Edition 2021 October

7. https:/[www.researchgate.net/publication/265409700_The_Control_o

f_Discrete_Event_Systems?_tp=ey]jb250ZXh0ljp7ImZpcnNOUGFnZS

16InB1YmxpY2F0aW9uliwicGFnZSI6InB1YmxpY2F0aW9uln19
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