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Promising water energy investment potential and its role in supporting
the Arar border complex in Anbar Governorate

Researcher Omer A. Hammad
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Abstract:

The study area enjoys a large abundance of renewable
energy sources, especially water energy, due to the group
of valleys that cut its surface, so it can be invested in
supporting the services of the support structures in the
Arar border complex, for this, the analytical-quantitative
approach was used, as well as the meteorological data
for rain. It appears that the Arar border complex is
penetrated by Arar Valley, whose water discharge
amounted to about (776) m3/sec, with a height of (7) m,
and this is due to the annual total of rain, which ranges
between (102-116) mm, which are suitable quantities for
the operation of some types of water. The turbines
producing electrical energy, and the research concluded
that the Arar complex needs electrical energy of up to
(781140) watt-hours/day at a rate of (781.14) kilowatt-
hours with a total operation of (80) hours, and part or all
of this energy can be provided through Construction of a
hydroelectric system with economic costs amounting to
(781.140) US dollars, at (1000) dollars for each kilowatt
valley, which are suitable costs compared to the
production of energy from traditional sources.
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Map 1: shows the search area spatially in the Arar border complex and its
surrounding areas, as it is located between two latitudes (31° 22 00 - 31 22 30)
degrees, and longitudes (41 28 30 - 41 29 00) degrees.
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Table 1: shows the time limits of the study. The rainfall data was for the period
confined between the years (1989-2019) for a period of thirty years to show the
potential of the study area of water energy. The research relied on Al-Nukhaib
station.
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Table 2: shows that most of the rain is concentrated in the winter, spring and
autumn. In the winter season, especially in the months (January, February and
March), the highest rainfall rates were recorded in Al-Qaim station, which
amounted to (26.0, 22.7, 25.4).
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Map2: shows Valley of Arar, which is one of the valleys of the research area,
which is of great importance to the Arar border complex, as it penetrates that
complex and is located in the southwestern part of the region.
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Table 3: shows the American classification of soils (SCS) applied to the basin of
Wadi Arar. It was found that the valley contains three types of soils, which are
hydrological soils of class (B) and, and it also contains hydrological soils of class
(C), and their percentage is (52.3)% of the area of the basin. As for the third type, it
is the hydrological soils, class (D).
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Table 4: shows that the volume of discharge in Wadi Arar amounted to 776 m3 /s,

and this is due to the abundance of rain in the stations of the research area, as well
as the soil quality and geomorphological characteristics of the valley.
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Table 5: shows that the quantities of hydroelectric energy that can be produced

from it are abundant and through which part of the electrical deficit suffered by the
Arar border complex can be filled.
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Table 6: shows that the valleys of the study area have large storages of untapped
(hydroelectric) energy, as it turned out that the border valley of Arar has
approximately (53287.92) kilowatt-hours.
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Omar sulaiman Abdullah, Performance of small hydroelectric water turbine at river
barrages-case study in Ramadi barrage, University of anbar, college od
engeneering, 2020, P11.

Agilal) A8 IS B Aaddioual) ciliy) gl BeliSy plgil( ¥ ) aby JS&

160 s s Jans 3 obaadl Clelis ) e Opoluall Bl JSatal duws

140

120

100

80
> \
60

40

20
0 | .f
3

dmsn
olis
das Jiss

(V) & dsaall e aldie YL Ealll Jee 1 jradl)
Figure 2: shows that a number of turbines currently approved worldwide, and these
turbines are used according to the height of the water and the quantities of
discharge, as the first and second types (propyl and cable) are used in giant water
dams, in which the water height ranges between (100-150 m).
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Image 1: shows that the Archimedes turbine is one of the best turbines that can be
used in the study area, due to its high efficiency in producing electrical energy in
quantities of discharges and heights commensurate with the valleys of the study
area, in addition to its low cost and ease of installation.
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Map 3:shows the proposal to invest the waters of Wadi Arar through the

application of the water harvesting process in the valley, as the quantities of its
discharge amounted to about (776000) m 3, and the water height reached (7) m.
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Table 8 and 9, Figure 3: shows that the number of air-cooling devices (split), all of
which have a size of (24 btu / h), and refrigerators reached (24), while the number
of lighting points, except for internal street lighting, reached (566) points, and the
number of air fans reached (138) fans, and finally it reached The number of
electronic computers and the number of printers (65), as the total energy of the
loads reached (781140) watts / hour / day, by (80)

gl & llndl Jlaa¥) 5538 (o)) (¥) ) JSElly (9) o8y Jsandl (e sy
(TAVY ) cladlly ¢ Jii delu Yoo adly agfiele [hls (V4Y40d)
&5 asyfacl/dals (YYYAT ) 3)LY) Cialy cpnd o Jrdi Aol V1 gy o syfde Lufdaly
1T @l asyfelu/bls (10£0T4) cualy 28 fhell zohall Ll (Jpi delu VY
ailyy Gllally cluwlall (e U0 agfdelu/bly (Y010 0) (VAL +) calyy dela
pene b JleadU 40 Gal) caly a1 o Il e delu (1) 5 (V) des
paaall o) f Aol (Av) Jiit gsanas asyficlufbly (YAVYE4) gasaall e
23 JS 5 i s (Says dely/ BalglS (VAY. ) €) i dilyeS ddlh ) 2 lisg
Al s Aaliail] CaullShy A0la g 5eS dashiie 235 PlA (e ALkl
Ciliasil) COUAL GRS gh Ailas yS)) dashaiall oLl CalSil dnally Ll
Gy Gl ppall Gl all sl (e g8 (@Sl ) Guased)) o 0581y Bagasall
O il s oSl il shaiall oLl Jgb Jpa 4alyl 5 a8 1A dud)all dakaie 8 Lgaladin

( T"\M“)



(14) Moead! (£) sl

ALV Li¥! drol> Ao
Yory Jo¥l el Eanth -

—01) On e aalil jeaaty il spraall Glinall Glie G aaly s Gused) s
A (0 = ) oo @y Bs e (Te = ©) Ga 1 ole glinly cily (Ve
Al o) gl Nea (Veer) chaly a8 Bl (Veee) 2l Adlea) AEH W) LA
&V gliad Auhall dilie o sl dg ¢ Vea (Vev ) ali aalgll LalgslS Al
(VAY.VE0) adi IS Jles el pgpiial) 28S5 o3 131 Aol [Lalgsl (VAY. ) €)
Cllls Guaddl e shaie ISy A5)lie dplia AAS a5 Soyel Y50

rlalisiuy)

AD I GLd jhee Hb b Gila a4l duhal) dikie Fle caany )
Jead 3 Had¥) Lo Yy Al Jpad e A 320300 A8l jabas laiiul (e
On gsb dilaid) lase Ayl HUaeY) pulae o ) Auhall clliag 3 el
ale (V1114Y)

@rsa A epe s Vs Ghasll (e desena Caal) dihie mlaw adady Y
& A laadlly aeaall dala a8 o)l (S Vs gasaal) jope pana
i) Jiad

AlyeS Bila ) zlbay gagall jepe pame o) ) Auh) clag sl -Y
&V zbay peadd) ) @l el (M) Qi g sanas asyficlufhls (YAY Y€1) G5y
Oe Al oda JS ) eda i (Sayg Aol Lalgsl€ (YAY.YE) ai 3l S dila
Al s Apalial Sy ol e dles S dashie 25 Pla

(YVTrer) by sepe ol Cippall 48 ) ) Cndl) diasi LS £
(OTYAY.AY) )l Lo clliag gasaall jepe galy b el ca (V) &l g lin)ly B/Ya
S5 s deluf/lalslS (£YTF L)) Caly a8 Lled Zadial) Z8al) Ll de Luyflalgsls
el 8 ALl A8l 3 el aud

1&g gil)

pill Aalla sliay AileS Al (e 3KV ) ledd pd g alaal) —)
Vs Apagaal) diliall Cilease IS Ll N LaYly auall Cipall cilSudy Ji 35k

( T"\/\i)



(14) Moead! (£) sl

ALV Li¥! drol> Ao
Yory Jo¥l el Eanth -

Sl e s Al 3hle 3 o lis bl 38 @) e e Lo
e dele 1558 n Yy oSl iy i ol () Lgligas (ym 3046 13 Ayl

Aihie Ly a3 5oseiall duesl Zdhaall CUISY) muen L Y
Angaall Bl Cleane 35 Al B g 5 Uad) olse Lase Yy Al
AN et e

sl sasall oo peme b dafiial) sasaidl L aylieg L) —F
g Y Ak alie L) ge D 58 Apaliaill IS ) zUad Y dyge o)l
Ay i Qs gl g

ayay)

daala Al AgladY) aglal) Aae ¢ LoV dladlas & lad) LS cgrendll dea lua i L

AYYoa Yot (ol caabll aaall L)

Ve e Yo A cdalial Libaall el ¢ guimd) sl aud) s L

& sl leadll K Jdail ¢ gl daes Geal) de (les aeaall dea jlua i ]

AYa Yod e LGl aaall Al aglall HLa¥) daals s o(dlase 4uly) Cun dine

sy s b Sl sbaall A0 dadaill cgplall ALK gala JUls saclull dea € G

Lull 67 alad) ¢ (@) ¥ ool chanls dxals Al ¢ GIS & RS Gl Jlasinly hall ae e pe

KT ga Y oVA

ot ese gy ] (giashysal) Jilaill (gplall ABIS (als Jlaly (gpsall ild e s

3]l cdanls daals (Al LK Uas ((GIS) Al pall Glaglaal) alaig SU Gawal pladiuly Gl

EEY a YOIV el 0 el el Cga palal)

@y s b Sl slaall A0 dadaill cgplall AL gala JUls saclull daa S G

Folge (3ile Haas (GIS & RS cili Jlaaiuls 3lall e e e

ot Jee iy asal (griasdysal dilaill gplall MlIS (5ol Jlals (gpmasall Cild e s

YO ya (il Huaa ((GIS) Lihaal) Gilagladl) alaiy AU Getl) plasinly 3yl

8 Omar sulaiman Abdullah, Performance of small hydroelectric water turbine at

river barrages-case study in Ramadi barrage, University of anbar, college od

engeneering, 2020, P11.

S https://enviroinc.com/small-hydroelectric-power-plant/

10- Zhou, D., Deng, Z.D.,Ultra-low-head hydroelectric technology: A review.
Renew. Sustain. Energy Rev, 2017.P 78, 23-30.

e English Reference

(YaAe)


https://enviroinc.com/small-hydroelectric-power-plant/

(14) Moead! (£) sl

ALV Li¥! drol> Ao
Yory Jo¥l el Eanth -

Nazir Sabar Hamad al-Mohammadi, sufficiency of rain in Anbar Governorate,
Journal of economic humanities, Anbar university, fourth issue, September,
2004, p.123.

Hassan Mr. Abu al-ainein , the origins of climatic geography, 1984, i2, P370.
Nazir Sabar Hamad al-Mohammadi and Mazen Abdul Rahman Juma Al-Heti,
spatial analysis of recreational services in the city of hit (Field Study), Journal
of Anbar University for Humanities, third issue. 2010 P. 12.

Hussein Karim Hamad Al-Saadi and Amal Hadi Kazem al-Jabri, spatial
modeling of water harvesting in the Arar Valley Basin in western Iraq using RS
& GIS techniques , Journal of Wasit University, Issue 3 (B) , volume 43, year
Hussein Azab Khalif al-Mousawi and Amal Hadi Kazim Al-Jabri,
morphometric analysis of the Arar Valley Basin in western Iraq using remote
sensing and geographic information systems (GIS), Journal of the Faculty of
Education, Wasit University, special issue of the research of the tenth Scientific
Conference , 2017, , p.442.

Omar sulaiman Abdullah, Performance of small hydroelectric water turbine at
river barrages-case study in Ramadi barrage, University of anbar, college od
engeneering, 2020, P11.

https://enviroinc.com/small-hydroelectric-power-plant/

Zhou, D., Deng, Z.D.,Ultra-low-head hydroelectric technology: A review.
Renew. Sustain. Energy Rev, 2017.P 78, 23-30.

( T"\/\‘I)


https://enviroinc.com/small-hydroelectric-power-plant/

