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O ABSTRACT O

This paper aims to determine the cost of photovoltaic cells -being a source of
renewable energy, and the batteries being a source of traditional energy- for finding a
solution to supplying electrical loads to a remote village. It is a reasonable practice to use
the renewable energy in general and the solar energy in particular due to being freely
available worldwide. This trend can be obligatory when a need arises to supply villages
and sites which are far from electrical power systems. It is also one of the available options
in low energy electrical loads on farms or in rural areas. This procedure will serve to
improve the cultural and economic standards of these sites. In this respect, we conducted
this study in Alrabia village located 50Ks to the east of Homs. The technical study was
executed by a separate supply to each house to avoid connections between remote houses.
The public utilities, however, were supplied by one photovoltaic cell system. In this study,
we used a new mathematical model designed in the form of Visual Fortran computer
programs. This model can also determine the size of the system by comparing various
available models for selecting the cost-effective and more reliable one.
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Gl die f il duwi ¢ RATG 530al agsll ol A ¢ Nipg Jealeail) o ¢ N g8 o cinall sae:(6)J saad
. RATD a9 baal g.u.mﬂ\ &M\‘J\

RATo | RATe | Nps | Nop | <« ilicalsal
L ziasal
0.69 | 0.34 2 4 B,
0.62 | 0.31 2 8 B,
0.45 | 0.22 2 2 B,
0.34 | 0.17 4 1 B,
0.67 | 0.34 4 1 Bs

LalaiBy) dpal)
e O asteall e cdpale Al gl el die Wle e oy ) Jalgal) aal e dpaliai) AaIKH e
alatin) Jlae (mlaas) ) 51 dgyy L adipe el alail) S5 8 JA Al 83aY )y dpadll DAY
RS S Adyal) A5V AAIS g A g I DAL Aaglaie s ) allall dpal) o L A o328
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CallSiy Capylas ) Apaiil) 2l yeSl) 48Ul Al o Uiad ety i CallSs amgy Yy Al dal<l) f o Laay)
Aaplally AileSl 5yl 1) AS ooyl Aagny pualal)l Cigl 8 o il el oS lglee oL
o5 coinall) CallSs it 8 € aa ) aaley 13 el 48l eS alad) i) Jlawe g Ll dagal

Algie IS ) diisd) 3 doai o) Jaiaall

AN Cale)

DAY Glalge ehal ol LUl dlad) 5 38 s yeSl) DAY doshiie o Li) AalS Al AN Jis
Ban o eda IS epd Al daad Cangy Gl (A i S

1y gl LA

deUaindy L) alys caail) sale Jalsall o3a aal (e cdalse Bac A eI DAY ¢ )d A4S o
Colarl) o s dcaitie Ailua CallSh clidall aamie JligS 8 Lediisd) LAY L& 300 5all5 oz jal)
ce LYy Sl Al ge ae Apalal) dalsall daslia a5 HLall (e

el #ll) o1 A8l

(29)
Cp =Py, *Cy

=120%*124 =14880.0[S.P]
el C\jﬁl\ Jal€ ¢y a8
(30)
Crp =Npp *NPS *CP
=8*2%14880.0 =238080.0[S.P]

P trall Jalad)

WALl Gyl bt ae 3155 Qgiall olaily dae dygl) Qe (Fame ala o dpadl) DA cuf 5
el Al Capall 8 157 Gmias 5 elall 40 157 dilia) ae dg

3l LU Lpesatll #1511 Aalisey Aigum el AN e pmgins G3) iamall olal) 46 (3l
el Jalall o Lasy) 48K 315 4 slladl) 4 gal)

(31)

Csund = Chrea "Npp *Npg * Ay

Area
=200*8*2*1.48*%0.67 =3200.0[S.P]

-

nd)l Jelall dalidl) saaly 4K : €, =200[S.P/m’]
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Hu JER

blas piias lgie clay dalide jabias (e ddlide Cileasy haaall 73l dued Gl 138 b aadi
Sl Gagse DA g bl sied Glialsall Lo Jpanl) o dalle S8 U e gian AT lpany
@aBY) eal) Ly ¢ 2501 lsas AfisuinseSl DAL (oalai8Y) eall oy Y] adlsn (a5 dulaa
Jend Agiajll aall JalS aas S Jlal A6 ) plaie iy ¢ 6.25[Y] s Hak deadiia) 5a0al
ol S daatiad) bl 400 A Jaat (Ao slaial

saalgll 530l s DA e (Dbl e D g gal) paaa) )eliy jan

(32)
C,=N,*Cy,

=2%*5000=10000.0[S.P]
plsl) e Apemsal) chanall saa A iy aa Rerdioal Chanall Faulld) EE) A Jalas
(33)
Cps=N,,*Cy

= 4*10000 = 40000.0[S. P]
t LB enll DA A el LK) A8
(34)
Cpy =Cly +Cpy (14+0) P +Cpy 14+0) "+ Cppy 1 4+0) 7
= 40000+ 40000(1+0.04) % +40000(1+ 0.04)"** +40000(1 +0.04)'*"

=115463.98[S.P]

Al alaia
s gdilly padll AT 4 moane g Jlae 8 Jsdal) e Shaadl Llea Hen () alaie o
(7) 521l Animga paiivadl) aliial) Cilicalpe AL 25ea die dyslaall Jlea¥) Adaiy aldl 2181 L

soadl) aliial 480 cilialgall £(7 )J s2ad)

2,03a) Aol sl sall
FLEXMAX 80 & 5l
12, 24, 48, 60 VDC lein (Saall handl _a) agall
80 [A] sabed) Al s
12, 24, 48, 60 VDC seal) i Jlae
Creg=26800 [S. P e
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2700 W] sy Jaall Jmie Cany lds oslhal) Lpalied) geall o Algandl daw i
Alladl) Al 40530 am g alaia ) lisd Cagas Uil

AN o) ASlS
ldalge a3 ) Agen 38155 zya delaind <y 308 Csliie zya o Jpaal) Jal (e axdis
fal S At

24V DC Jaall g

220 V AC oAl g

1800 [W]  zyall e Usiad

Cinv=35400 [S. P] Ll

i ¢ Ning=2 2ae @llE ) 2700 [W] - deall 35,0 Pl (e 5 deall Jisie us 7l g
sealallall 30<0 2aky

(35)

=N,,*C

inv

C

Tinv

=2%35400 =70800.0[S.P]
A0 Al 4ak))
(36)
Fo=Cp+Cp+Csppyt Creg +Chy
=238080+115463.43+ 3200+ 26800+ 70800 = 454344[S.P]

(i) 4lS) §ypatal) 441
Loy 50 S chanal) Ailuay 3 s e DAY ol o Jand) doshaial 5yiial) oISl s
7] Ayt A 3 g A3l A8 (e Ay sie ApuiS Byuiall AASY g ¢ oamalal) Jolaal) (ady
(37)
RC :FC*CPer
8 yiall Callall Al A5l Al 1 €, =1.0[%]

R, =454344%0.01=4543.44[S.P/Y]

:AE8lial) g il
4 giud) A8ISY)
i puiially ) CalSall RIS 2] Aall JMA (e Afipuin D) LAY faglaial Ay gindl 2K Lans
(38)

A =R, +F.*R
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(8] JW o s Jetee s RO
(1+i)" -1
30l Jaxa: i=4 %

.gdhaﬁﬁ‘ﬁ\ L}L.'\A\ DY n=25 [Y]

(1+0.04)*0.04
(14+0.04)* -1

A =4543.44+454344* =33626[S.P/Y]

5,480 Sasly gz L) 44l
L) Lgie dyatioedd) AlyeSl) 5y0ll5 A jeSl DAY Laglaiad Ayl 46N o8 DA (e oSa
ARG any gl o bl Lals LI o b AAIS 3yaa5 A5l Jlaa)

(39)
C,=—
e
A0 g oS LAY daglana (pe 3135al) 3)a8l) Jaisgia tEgy
(40)

E, =E, *365
= 6.93%365 = 2529.4[KWh/Y ]

33626
C,=
25294
galai@Y) Auhall by bddl) (6) S8l mas

=13.29[S.P/ KWh]

A el A Ea)

saaly ) 4GS Ciluny ey Agsed = lsll (pe daliall Jiladl 23K e ysulald) alipll Gakai S
AdS o wie dgslaall g€l Jleal) A3 Jul) dall (DS AL 3y oasadl) #slll 303 (ya 8yl
dall o Laadl i . salall bl Gadat il (8)Jsanl) gy AileSll yall adgi saald ASae
(Lead-Acid saadly (MI10-12[V]) el 25l dal o OIS dwgpnd) ol n e S
-(12.70 [S.P/KWh]) cSasle Jal 5,0l saal 7 ) 4l culS Cum 200Ah)

100



Tishreen University Journal. Eng. Sciences Series 2014 (1) 231l (36) alaall 4autigh o slall @ (5 Aaals dae

Oa daliall cllad) J<I Ce[S.P/KWh] 5,48l saaly z Ll 4dlSy Re[S.P/Y] 5paiall 4ill|g Fc[S.P] 43l 4il<)):(8)J saad)
cahasally Ll 7191 Jas

Ce Rc Fe 5l ol 5l
13.29 4543.44 | 454344.56 | Lead-Acid 200Ah | MI120-12[V]
12.70 4340.83 | 434083.38 | Lead-Acid 200Ah | MI110-12[V]
13.10 4478.41 | 447841.34 | Lead-Acid 200Ah | M120-24[V]
16.40 5605.71 | 560571.44 GNB-110 Ah M120-12[V]
15.81 5403.10 | 540310.25 GNB-110 Ah M110-12[V]
16.21 5540.68 | 554068.19 GNB-110 Ah M120-24[V]
49.81 17021.87 | 1702187.0 GNB-615 Ah M120-12[V]
49.21 16819.25 | 1681925.7 GNB-615 Ah M110-12[V]
49.62 | 16956.83 | 1695683.7 GNB-615 Ah M120-24[V]
42.67 14583.50 | 1458350.13 | GNB-1600 Ah M120-12[V]
42.08 14380.88 | 1438088.8 | GNB-1600 Ah M110-12[V]
42.48 14518.46 | 1451846.8 | GNB-1600 Ah M120-24[V]
29.13 9955.82 | 995581.92 GNB-820 Ah M120-12[V]
28.54 9753.21 | 975320.7 GNB-820 Ah M110-12[V]
28.94 9890.78 | 989078.7 GNB-820 Ah M120-24[V]
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Read of the economical data
NPP/ NPS/ Nbpl Nbs; CW].I CB/ CStand; Cinv; CReg

Crp =Npp *Npg *C,

Crp =Crp +Crpy +Cry + Cps

— k
CTinv - Ninv Cinv
— %k
C Treg N reg C reg
— % ES %
CStand - CArea NPP NPS AP

F¢ = Crp + Crg + Criny + CTreg + Crstana
Rc = Cp * Cper

Cost of KWh
An
Cg = E.

Print results

v

A S LAY Aagliial Aalai®) Al 12 aled¥) Labidall: (6) S
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tGluagilly claliiiuy)

P e 480 Al 4leSl) Jlaal) 230 i) Jall alay) ailglae o and) 13a Gl Sb@
Lliu) (e A dalaadlls dae )3l adlsally A eall 4l ileanill (o daell S gasl 38 g yeSI LBAD Gladiin)
eade Ayl 53a

e I i) (30l i Lslad (V1 (S 38 Al haally 500 el 4dai) el 28U Jladile
o bl Hla Do) Akl sldiel Jany lae il Coghill JSUie Jlay ddaiil) culiidall land 2ol
sl

gsall clily e alieYl Al lae ey asula zelin pliiinl el g led)) a8 Gl @
0 Sl Aia ol fy cpadilly il e Bagy Ayl w8 Jaa ial)

Alaie ) Alsy) ‘;L.\:;\ da yial) Agaad) 4001 Al aae g Glalgall aan 28] Sguls maliy dlac) @
SV Jeasilly Aolal Al 4 Claalse (o AalE) adll ) chaadly G Sl WAL e 23l sac
A Al Bl dal e zealind) 13a alasin) (S LS cdaliall gl (e JieY) Jad) Giny 53 2 3sall
Cad) 13 gl

Oe A8l aild hainly dalall 2805eSH AS0AN ae leday)s AisinyeS WA Al Gillaas sladiul @
caaaiall dalall Pl 33l e ila o<l dndipe Hlauls cillaadll o3a

Ol Al adlgay 4y Cilaand (e g haall adlgall 0300 4 gumyeSl) DAY aladiad aedy nii @
dpesadl) A8l ale (<5 saaaiall Al jalias aladin) of LS cAgil Sl Aalally 40 an adlsn Ayliudly (o)l
bl M) ey e lpall aaa (aliiy dalall LSl 2SN e ecaall Cauidy 1S aguy Lald S5
HAileSll Al Sliall
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