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V ABSTRACT V

In This paper we discuss the method of year-round daily load supply by employing
the method of energy management through multiple sources for electrical power
generation, like wind turbine generators and batteries which accumulate the electrical
energy that exceeds the load capacity to be reused during loads' shortage or peak load
periods which is also done by the contribution of diesel power generation units. The study
work was launched in Al- Nasra village, at 15 kms south-east of Safita city. The supply of
the required load was performed through several proposed states of incorporation rates for
each one of the employed energy sources. Connection of energy sources to the load is the
load is controlled through the energy drive cycle which is fed with data related to each
specific source. The process of selecting suitable energy source is affected via employing
microprocessors, which are simultaneously fed from a data bank which defines the
available generating sources which are ready to supply energy beside their priority of
connecting the load according to the production cost per unit energy. Using of the rule and
results of research are shown arrangement sources of power generation as priority supply
of loads are first wind turbine, then batteries and finally diesel units. The best of the case
for supply of load represented contribution rate 75% of wind turbine and participation rate
25% of batteries, for this case, the cost of KWh decreased 43% for comparison of using
diesel units at same rate.

Key Words: Wind turbine generators, Batteries storage, Diesel generation units,
Renewable energy.
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e

50% J3a) clasgl A Uie Aeayg 50% Agag )l clhinll Lab e dpaady A gant) y33:(11)Je)

:50% Jual clangls25% cfaiall ALk dacis 25% dadlus sy duay ) ciliinli-6
A(12) IS8 e ge Aal 53¢ Sl Sl

[MW]d sl ilas 5 5 cildiall 5 A1 geal) A Uil
O P N W AN U O N ®

50% Ja clangs 25% chadal) As e iy 25% Lag )l coliiad) Aaslua :(12)J8i)

:100% dadluca Ay doag ) cildiall—7

oillall DA (e s 100% dad e Aoty dony)ll cliiad) (e A ganll 20335 ()

Grang o[Pa=Er/24=4269[KW]/ daugial dgeall dad Pl o Gl Gliiall aae aa5-]
Dbt Layll liiall e il 23l Kl Cua Jeall Jele (mliaily i Jlly 313l dgeal) dayls
v ) A8 s Bt A€l Al AT jaiae AS)lke ) 2 bad gl o gl lae e A ganl)

Usanll o3a Adasily ¢/Prax= 7258[KW]/ 55,3 dlgen dad PIA (o dong)ll cldiall e p2a5-2
Al 5l e LS JE syatiesd) 5)al) Jeag 138y ¢ V) Aall saell Coram Glaty S s ) gl
aayll liiall e 3yaiiaal 838 Baaly A8 33k ) (a5 12 (Available energy)
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25

- N
()] o
1 1

[MVVJie Ui
S
1

5 -
0 ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] ] 1
0 2 4 6 8 10 12 14 16 18 20 22 24
i

B, Ugang Uangiall Ugaad) cua ¢ 100% Liay ) cliiad) dasluwa 1(13)Jsil)
U seud Visual Fortran 5.0 Zal aswls zalip 0S5 e Al dadal) o dpalyl) duhal) deaj &

nge bl Ll ciilyyel) 38U A jaliaa dilide 48 Cilicalpaly Baae Nl o Al L)
(14)Jsa
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\ 4

/Read the u,, u,, us, C, K, Ratw, RatB, RatD, E;, P;,, AH, R, Dens, Load /

CF=((CF,-CF,)/(CFs))-CF,;, WN=(Rat W*E;*1000*365)/(8760*CF*P,,,)
E.,=0.5*Dens*Area*V,,**3, Eg=Vgz*AH, AVEKW=0.80*Ej,
NB=(RatB*ET*1000)/AVEKW, PD=RatD*PT, ND=PD/P1D

»

»

A 4

EL\N:Ew'Load

'

No
Yes
/vao\ | ELB=E.-EL,

Charge of Battery ‘x/
No /\

ELp=Eo-ELg 7 ELe>0

—TN

[
»

> Yes

"y
o 7N\

Time=Time+1 Hour End of \

A

time
\l/ Yes
/ Print Time, Load, ELy, ELg, ELp, Nw, Ng, Np /

Stop

Agda JS (e Byaianall 8y gl jolan 238 cilun gabind (abuenid) Jabidiall: (14) JSd)
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sAgalaity) Lyl

:3)481) Saaly L) Adls-1

Al Ay 50% At lise dpsing MOA—0A Zpay )l diiall aladiid Allad 55080 saaly ) 44S alayy
sl clgladll A (e st (Say ¢25% Ay Jiuall Cilasg 4S5l 25% <ljadall

A5l ddilie

Ao sal) sadindl jlandl) VA (e 208 40k eS)) A8 ad g cleglaial o )al AGS G Al Aa) )

[81(4) J s>l
Al gl ABUal) adgi cilaghiia £ )yl A8IS:(4)J gand)
Ui Cilasg 3ac e Caljaeat Al Gyl Aasal) gsils Caial)
Cip[$/KW] Craul$/KW] Cisl8] Cul$/KW]
300 15.1 1000 800 )

sy ) coldinlt A5l 44l
Pla o it lly Ageall Ldx LU Slasgll dae Covny L))l cliiall 23060 48N Laa
(4) s e Ao Uin) 5aaly pras Canng (10) SN poasall saslall zalil
Cw=Nu*P1y*Cpy )
=22*200*800-=3520000[$]

CB():NB*CIB (10)
=4340*1000=4340000[$]

il ead-acid battery aaa Jslae <3 2)6.25[Y] chaddll cola®¥) eadl G Gy
e a)) il Y ((N=25[Y]) daadl doshiial oabeai¥) yendl () Cam (Rasball 4580 Cavny (ol
([OALEN 4G maat Ay Al Joass
CB=CBO+CBO(1+i)_6'25+CBo(1+i)_]2'5+CBo(1+i)_18'75 (1 1)
32l Jarati=6[%]: Cus
Cg=10905673[$]
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15as Lewal) Cfjagaill A5\l 441<Y)
i DSy Ay il ey domyl Aiiall oSty 5L 5535 s lallan (e 520 ldd) gl
:Puaxdlseall 35,3 deUain) e Craux=15.1[8/KW][8] say i aalsally 450561 381

Caux=Pmax*Caux (12)
=7258[KW]*15.1[$/KW]=109607[$]

el cfang! Aylal) 44l
abhio e (10)0S8 Ly o3 osulal)l gl cunyy Jiall claagd 2 aall P e

0l s A AESH aans ¢(3) Jsaally Aissall e U] B2y RS Cong ¢ alansdY)

Cpo=Np*P1p*Cjp (13)
=3*1000*300=900000[%$]

22 e Ol ) plisie G ([10]12.5[Y] Jabai Jpall cangl (s0laBY) aall (oajds (Sl

tchlas )
CD=CDO+CDO(1+i)712.5 (14)
=1334429[$]
15 uiial) ddlSe
day ) cliiall patall A4S
[111Rew=2% e A G e e doncis Lo Ayl Ciliiall Gyl Aila (pe 3al) A4S
; Al
Rw=Rex*Cu (15)

=0.02*3520000=70400[$/Y]

reAlall 5 yadal) A8l
1ol s Al A8 (e [12]Rep=1% Ay i i padall 3yiall 28I

Rg=Rcs*Cp (16)
=0.01*10905673=109056.0 [$/Y]
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130 Lual) Cufjagaill 3 piial) AAISY
r Al s Al A8 e [1T]Rcau=1% Jalad ae Lsall clagaill 5yl 441
Rau=Recaux* Caux (17)
=0.01*109607=1096.0 [$/Y]

t el clangd §pitiall AAIKY

il CadlSs
: il 1RSI (ya [10]ReD=2% dusia Aani€ il hamgd Aibuall oSS saa
Rmp=Rcp*Cp (18)
=0.02*1334429=26688.0 [$/Y]
1486l Calls

S s sl AgleS) sdl Jdie (One  liter) aaall saald agsl @Dl
il asmlall galil) Canyy Jinall Clang (e Gsins 3130l 5,080 ¢[13]Re=0.2[L/KWh]
Ep=10827389[KWh/Y]

tellgiuall aggll aas
Fv=Ep[KWh/Y]*Re[L/KWh] (19)
=10827389*0.2=2165477[L/Y]
rellginall 2584l A8lS
Fo=Fy*Pe (20)

tllginall 280 (e aaadl Baaly yeuPE[$/L]:Can
Fc=2165477[L/Y]*0.8[$/L]=1732381.6[$/Y]

sl o gl 5 yiall 28K
RD=RMD+FC (2 1)
=26688+1732381.6=1759069.6 [$/Y]

A Cadlsall 4 sl Asl<al) 2aK))
tdaal) Rashaia o)3aY Anll) 44Kl
C1=Cw+Cg+Cp+Caux (22)
=3520000+10905673+1334429+109607=15869709[$]
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(1 4] Sl gpid) ¢ SIS

CY=CT*R (23)
LS S ) Al A8 Jygas JaleatReCua
R=(1+i)"/(1+)"~1 (24)

R=(1+0.06)0.06/(1+0.06)*-1=0.078
Cy=15869709%0.078=1241435[$/Y]
1A 3 il Callsal)
R1=Ryw+Rg+Rp+Raux (25)
=70400+109056+1759069.6 +1096=1939621.6[$/Y]

Ay gid) Adile
An=Cy+RT (26)
=1241435+1939621.6=3181056.6[$/Y]

:3)48l) Baaly z Ll ddlce
[An/ Adiaal) Bl g jalas daglaial 49l A8KIW(Energy Cost) 3jadll saaly ) 46 3lass
zelind) DA (e 2285 lly [Egp[KWhH/Y]/ Lsius 313aali(Energy Demand) dseall calla i Jlea! 5,0
PP WIEN
Ce=An/Eeo (27)
Ce=3181056.6/47192028=0.067[$/KWh]

: ild¥) akadall-2
seud Al Visual Fortran 5.0 Zal ssuls galip ) $olai@¥) dall i) dadall Jypai
Al Aosliie Jaad Al AUAY ) Jeagill gk @3y ds el VAl Calisd dpla@y) cllual) ol
el ) hbaddl) ASee S J8 tie Al Algeall Ay Adlaal) Uayalaaly dleS) 35U
(15)dsall mase (smlad
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'

Read the Clw; ClB/ ClD/ ClAUXI NWI NBI ND/ ir n, RCWI RCBI
RcD,RcAux; RF, PF, Ew, EB, ED, le, P1D/ PMAX

4

Cw=Ny*P1*Ciw, Cao=Ng*Cg, Cg=Cgo+Cp1+Cpy+Cg3, Cpo=Np*P1p*Cyp,
Co=Cpo*+Co1, Caux=Pmax*Ciauxs Ru=Rcw*Cuw, Re=Rcs*Cs, Rmp=Rcp*Cp,

F.=Ep*R, Fc=F,*P, Ro=Rmp*Fc, An=Cy+Ry, Ep=E,+Eg+Ep, Ce=A,/Ep

|

No /\
/ Endof

L_| Time=Time+1 Hour — )
time

Yes

/ Print A,, C: /

8 Basly ) RIS A ghd) A alay (ageiad) galipel sboud¥) Jadaiallz(15) gl

:Mod-1A Ly, Liial)

o @A psulall malinll cauays ¢(2) dsaally dauasall dmg)l) Adiall 3gd Adll (alliaddl cauay
Bl deles Zy=45[M] sl jpme g il Y deagil 5 @l A ey o(14) IS s allaie
CF=0.33

:Mod—2A i Al

(CF=0.55 fadl Jules Zy=57[M] 450 45 535 oysall ysman g i) itins ¢ Jblan JSs Adiall o3 dudyy

:Aalai®y) Alaliali-3

Cildial) daalise ol Aaiiall V) Calisaly Apnlai®y) Auhally (alal) gulall malisll alasiud
o3 Al dextinual) Ayl ildiall Jal e @iy /D) Jiall Clangs /B/ clalal) 4S)Lie causis [W/ dpay )l
(5)d sl daizm e ($/KWh)zjadll sasls = lis) 4dS iy Lays Ayl
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Lasiicnall Loay )l coliialt [$/KWh]S ) 3aal g L) A41S:(5)J g2
) clangly claaall A8 Lial) cud cilidag duay ) csliial! daalusal) cand Cilidaly

Mod—2A Mod-1A Mod—0A Ayl A
L) lal

0.031 0.037 0.032 W 75% + B 25%
0.052 0.059 0.054 W 50% + B 50%
0.054 0.065 0.057 W 75% + D 25%
0.071 0.089 0.080 W 50% + D 50%
0.059 0.076 0.067 W 50% + B 25% + D 25%
0.098 0.116 0.111 W 25% + B 25% + D 50%
0.020 0.033 0.021 W 100%ans sl Agand) caa
0.039 0.063 0.041 W 100%s5,40 U pen conen

t@luagilly claliiiuy)

selaliiiay)

lad) Cannys daliddl Al jobias (e aalll A gead) Calls 4305 LIS (e 3y 30L8 Byl aladiiud @
ASae AAS B dshaidl Jee e

Slo Upaall Caligus (3 ) a8l jaae 4 DA e o6 G pslias dleadl asifi o) @
Adlll = A

Byl Ccaliially Tay A geal) du3ss AliadlS A8 Al jaliae i Jasaw A5l sac 6l Jaall o) @
Ll g Gl 1paly Al

I3 Ay Bl Baaly z ) A4S o S JS i Apesd) 30 el Gliiall daalae dous ) ¢
Adaal Ay paall Algenll dnpda leamsd 2lneSl Al (A1 jolas (e ASLEe 25a Aapd Apse ABle
9 ) Al gan

Gl g alasin) ae A3)laally J8 5508 7 1) 4GS aed A geal) dal Aadiiiall uhaA Al dpu ) ¢
et ) aie J3al)

AU i e Algend) L Lgiaalus o calidaly Aaadid) Ayl laiall Alalidl o)yl
ASHLie dawis MOd—2A day)ll 46all75% daalue dons cusdly 4 Ji o cpi Jpall Clasgs <ol addl
o ie )l il ae Jial) Clasg aladin) Als e 350G 43%  laiag (2iss Ly .25% Al
Sl

Aaial) sl die Mie ¢ € IS 5yl saaly o W) 48K (e 2y Famyl Cliiall Aaalis Ay (aleds) o
33l N ol 50% Jnll clasgls 25% cahaldl 4S5l G 2025% et lise Aty Mod=1A Lyl
Alls Jumdl e 238l 73% ey 38l 44l
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i Agen dale @l Jlaal go Lolisidl [l ()65 5100% Aot lss Lty Lagll iliiall olasins ©
Al A5)aal S )lie Sy Adgisall Japt Gl oY) 3 A8 geall Bia 4 aslil) (e

tluagill

sl & Lass Yy Gagadll 4y o # Ll dilh ale IS Al cllal) padiud e gl O
Al ~ Ll Gile s Dl

A (e Bl Al e Bpaa A il 138 88 Ay ¢ LygSI Bylh5 (pe S O

psi Cam clangll o3a (g Lo Jsnandl (Sad) z Al Aila pe iy Loy 2 Ll A8y alaia¥ 303 0
clglie sae ) lead Jeay A8l dpmy)y Gliie iy jualal) S8l 8 GISHA

e \iy) Alsal Ayy50 Clyaige aldy soaniall Aalhally ddlaiall Cipad) ppead (gsinally alll aedll ayis O
LCalay o3a

g Cpa 5ol Ll il Jlae 8 dadiiall Jsal) g (yslal) apmii O

raalmal)

cosshyl Alailas 5 e 8 dysall ala ) cillass [1]
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