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Résumé

Le dessalement de I'eau salée des mers est I'une des alternatives offertes pour obtenir
de I'eau douce dans le monde, et c'est aussi une alternative stratégique pour faire face
a la pauvreté en eau et aux changements climatiques pour de nombreux pays arabes
du Moyen-Orient et d'Afrique du Nord, dont I'Algérie , ce qui peut leur permettre de
repenser la formulation d'une nouvelle politique de filigrane. Cette étude vise a
diagnostiquer la situation de I'eau dans le monde et le monde arabe en particulier, et a
mettre en évidence les obstacles et défis les plus importants auxquels est confronté
I'approvisionnement en eau dans la region, et a tenter d'identifier la réalité du
dessalement de I'eau de mer dans le monde et le pays du Moyen-Orient et d'Afrique
du Nord.

En plus de mettre en évidence le réle du dessalement d'eau de mer dans la réduction
de la pénurie d'eau en Algérie et ses impacts environnementaux, avec une analyse
économique et financiere des projets de dessalement d'eau de mer - une étude de cas
de l'usine "Cap-Djinet" -, en plus de mettre en évidence la tarification politique en
Algérie, et sa relation colt de production d'eau potable. Afin d'atteindre les objectifs
souhaités de cette recherche et de prendre note des aspects du sujet et de pouvoir les
atteindre, nous avons utilisé la méthode descriptive-analytique, et la méthode
historique a ete invoqueée, en plus d'utiliser la méthode d'étude de cas en abordant le
cas de I'Algerie dans le troisieme chapitre.

L'étude a conclu que les ressources en eau traditionnelles dans le monde arabe ne sont
pas rares, mais leur répartition varie d'un pays a l'autre, mais la plupart des pays ont
un besoin urgent de recourir au dessalement, et le développement du dessalement de
I'eau de mer en Algérie permettra de sécuriser I'approvisionnement en eau potable des
grandes villes, et a restaurer I'orientation des ressources disponibles dans les barrages
situes au nord du pays vers les zones connaissant une pénurie d'eau potable, ou le
taux d'exploitation de l'eau dessalée a atteint 17% et atteindra 25% apres mise en
service des unités en construction, alors que les grandes usines de dessalement en
Algérie ne l'ont pas été. Elle ne pourrait étre implantée sans un partenariat étranger en
raison de son co(t financier et matériel élevé d'une part, et aussi de sa technologie
précise et complexe, ce qui est encore nouveau pour I'Algérie d'autre part, et enfin,
mobilisant des ressources en eau de difféerentes sources, nécessite d'énormes
installations et des colts élevés, il est difficile que I'Etat continue & le couvrir & moins
qu'il n'impose des tarifs permettant de recupeérer le codt de emballage.

Mots clés : dessalement de I'eau de mer, tarification, codt, bilan hydrique, faisabilité
économique.



Abstract

The desalination of salt water from the seas is one of the alternatives offered to obtain
fresh water in the world, and it is also a strategic alternative to deal with water
poverty and climate change for many Arab countries in the Middle East and North
Africa, including Algeria, which may allow them to rethink the formulation of a new
watermark policy. This study aims to diagnose the water situation in the world and
the Arab world in particular, and to highlight the most important obstacles and
challenges facing water supply in the region, and to try to identify the reality of
seawater desalination in the world and the country of the Middle East and North
Africa.

In addition to highlighting the role of seawater desalination in reducing water scarcity
in Algeria and its environmental impacts, with an economic and financial analysis of
seawater desalination projects - a study of case of the "Cap-Djinet" plant -, in
addition to highlighting political pricing in Algeria, and its relation to the cost of
producing drinking water. In order to achieve the desired objectives of this research
and to take note of the aspects of the subject and to be able to achieve them, we used
the descriptive-analytical method, and the historical method was invoked, in addition
to using the method of case study by addressing the case of Algeria in the third
chapter.

The study concluded that traditional water resources in the Arab world are not scarce,
but their distribution varies from country to country, but most countries have an
urgent need to resort to desalination, and the development desalination of seawater in
Algeria will make it possible to secure the supply of drinking water to large cities,
and to restore the orientation of the resources available in the dams located in the
north of the country towards areas experiencing a shortage of drinking water , where
the desalinated water exploitation rate has reached 17% and will reach 25% after
commissioning of the units under construction, while the large desalination plants in
Algeria have not been. It could not be established without a foreign partnership
because of its high financial and material cost on the one hand, and also of its precise
and complex technology, which is still new for Algeria on the other hand, and finally,
mobilizing water resources from different sources, requires huge facilities and high
costs, it is difficult for the state to continue to cover it unless it imposes tariffs to
recover the cost of packaging.

Keywords : seawater desalination, pricing, cost, water balance, economic feasibility.
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- A.H.M.Saadat and al, (2018), " Desalination technologies for developing countries : A review ", Journal of
scientific research, N°10, p80.
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! A.H.M, Saadat and al, (2018), " Desalination technologies for developing countries : A review ", Journal of
scientific research, N°10, p80.
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Source : Alain Maurel, (2006), " Dessalement de I'eau de mer et des eaux saumatres : et autres
procédés non conventionnels d'approvisionnement en eau douce ", 2¢™ édition, Edition TEC &
DOC, Lavoisier, Paris, France, p24-26.
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1 Alain Maurel, (2006), " Dessalement de I'eau de mer et des eaux saumatres : et autres procédés non conventionnels
d'approvisionnement en eau douce ", 2™ édition, Edition TEC & DOC, Lavoisier, Paris, France, p24-26.
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! NorEddine Ghaffour and al, (2013), " Technical review and evaluation of the economics of water desalination :
Current and future challenges for better water supply sustainability ", Desalination, Elsevier, n® 309, p7-p8.

173



sasllalea Ryla aylymlogal ¢ oltell @ aloall K5y @bl Juill

01 e B8 I 5 (SWRO) oSl mealitll cillandd Lowills 8aY1 35aall 8 7o/ Vo
((MSF) dalyall sasie el el 45y dlalal) ilanall Zastlly 2o/ Vs
atyall CANSA maan anddd b Aaieadll IS G ddliall 5 Al L el agud 22
Cany A3lke AilSe pall olie duda clly Y Gl ae g 8AY) L cppdiall B ) ol dlay
ol el e Jgaanll Lzl (3L
dalsil) wliga —2-2-3-2
S ((CAPEX) dallawdll 48l Jadti g colaall dalaty Aadijal) CallSil) pe gl 2D llia adlgl) &
(TWC) sbaall dllaayl 4il<sll 5 (OPEX) dubuial
(CAPEX) ddlacdydl cantisaty
5 ) Babal Gl Jads Cus Bilie g (@3] 5 BEle S ) Dlleul Callall s
e %85 N 50 asan 8 055 Lesole 5 eaisall ok 5 bl hghd 5 (5331 JSkgl) 5 Ll
IS 5 A sl 5 Sl Aaad) HaElall e S dai LS Ladlendl il e
Ladgaill (CAPEX) clisSe 5 4dSh apudi (Say WS Liglohall oVl 5 4ylaY) 5 dugildll 5 dawaigl)
Aalleall aey coliall Aplat cdalleal) (alall sbaadl JB 5 anad) 1 b L ) obaadl Bdat ildane plaed]
allaall ililae 53] (aloall 5 dlanal) il (5ea¥l 5 dileSl dadal) (ouaall 5 daviall slall fua
il gl e Lty disal aguy Jie @Al Gl Culs ) cdegiall sl 5 duigl CaJISS
Aaila 2D il e IS Jlall (fy (oIS Jawsgial Lanya 2l (15-2) &) Jsandl s 'dlall i
e o Ljlas) & ) dadsail) aibiaad) e JW Gy CallSs  Maa] Hlae¥) & 33Y) ae caladiny)

B VSR DN | WP Y PR WA |

! Nor-Eddine Ghaffour and al, op.cit, p18.
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Source : Technical Paper, (2019), " The Role of Desalination in an Increasingly Water-Scarce
World ", Water Global Practice, International Bank for Reconstruction and Development , The
World Bank, Washington, USA, p30.
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! Sumay Bhojwani and al, (2019, " Technology review and data analysis for cost assessment of water treatment systems
", Science of the Total Environment, Elsevier, n® 651, p2755.
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Source : Technical Paper, (2019), " The Role of Desalination in an Increasingly Water-Scarce
World ", Water Global Practice, International Bank for Reconstruction and Development , The
World Bank, Washington, USA, p30.
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! Nor-Eddine Ghaffour and al, op.cit, p17-20.
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30 - 15 41000 - 38000 el Baall g bgial) Gl jadd)
35-20 43000 - 41000 $tigh) Janall 5 yaa¥) janl
35-20 47000 - 45000 Al ol

Source : MENA Regional Water Outlook, (2011), " Desalination Using Renewable Energy ", Final
Report, Fichtner, Germany, p39.
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5 oSl malill Glaadd Ll Jagd 450 5¢<1) AGlall) dalall (e dadipe Gl sl Glaas el
el gsiaall e ol Sl Gluhall puas @S (Aphall lhaall Gl 280l 5 d)al
bl e s A clhaall dually dals idatl) clas @hiad COp ke cibiles) S ¢ )
casn (25-2) o8 Jsaall 5 clelee (b dupsial) a8l e S5 A 5 ((MSF+MED) auball
alaziuly dgdall alay Al cAeadioa) ddatl) Gl sy CO, clilas) A4S 1XS 5 dlexioaal) A8l

allal) daanll Al (e Ll UK 321 (Lgie dacedd) Lald) aaaiall dalal)
dadiivcal) dlatl) CliES coway CO, cllilani) A2 5 ASigiual) Z8Ual) @ (25-2) ad) Jgaal)

-

€Oy 4alss

CO2 azas Lohal) Bl | Al el Aol e
] e 5 fcos g '?’KZ'/ma | "(kjjvi‘/m?’) s

0.50 - 0.41 | 25.0 - 20.4 300 - 250 5-3.5 MSF
0.31-0.28 | 15.6-13.9 170 - 160 5-3.5 (41184) MSF
0.35-0.24  17.6 - 11.8 220 - 150 5-1.5 MED
0.18 - 0.16 8.9 - 8.2 100 2.5-1.5 (4,34 MED
0.12 - 0.07 6.0 - 3.4 - 9-5 (,a) RO
0.03 - 0.01 1.7-0.3 s ¥ 2.5-0.5 (Asslal) A48) RO

Source : ESCWA : Economic and Social Commission for Western Asia, (2009), Role of
Desalination Addressing Water Scarcity, Escwa Development Report 3, United Nations, USA, p28.
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ED MSF RO Al 4

Sl
Uatiie hugia e sl
Lagia i L slall (38
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Source : N.Vijay Jaganathan, and Mohamed Ahmed Shawky, and Alexander Kremer, (2009),
"Water in the Arab World Management Perspictives and Inovations”, The World Bank,
Washington, p490.
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Dlle 13.8 Lgie o(Aadgall oluall adi %15 5 dndacall slaall Lucailly Lgie %60 das) yaaill A48 Jaé
s 3haliall 5 3j5all Jaail Wy deyge oo 5 'cdugiall dgall 4% Sk 5.6 5 didledl) dgall 67,
b Al Jpanl)

(o sbla) il b Alalsl) Ldadal) dulal) yigal) = (1-3) ad; Jgead)

(shaliall
a 3l el
gsanal cagial) Ldad) () ggemad) L) glaliall
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Plandl Qi ggiad) aaal) )
p e alaeYL Ll slae] (et jdaal)
Ghlidl b sball glad b dadiadll Gula a5 il 8 A8l lsall ol dabs " ((2010) )l wd) -
¢ =3 = hal daadls Guaill asle 5 AolaBY) agladl & ohgSal) dagy o Jpaanll dadia dagpkl (f djunal
A7 =

- Nadjib Drouiche and al, (2012), " Towards sustainable water management in Algeria ",
Desalination and water treatment, vol 50, p273.

! Nadjib Drouiche and al, (2012), " Towards sustainable water management in Algeria ", Desalination and water
treatment, vol 50, p273.
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! Mohamed Bessenasse, Ahmed Kettab, Adnane Souffi Moulla, (2010), " Seawater desalination : Study of three coastal
stations in Algiers region ", Desalination, ELSEVIER, n°® 250, p424.
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! Ministere Des Ressources en Eau : Ressources en Eau Non Conventionnelle, disponible sur le site :
http://www.mre.gov.dz/eau/ress_non_convent.htm, consulté le (25/06/2019).
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Source : Ministére Des Ressources en Eau : Ressources en Eau Non Conventionnelle, disponible sur
le site : http://www.mre.gov.dz/eau/ress_non_convent.htm, consulté le (25/06/2019).
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! Morgan Mozas and Alexis Ghosn, op.cit, p9.
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! Mohamed Bessenasse and al, op.cit, p425.
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! Juan Piedra, Miquel Rodriguez Planas, Francesc Trillas and Joan Enric Ricart, (2019), " CAP Dijinet Seawater
Desalination Plant (Algeria) ", Public—Private Sector Research Center, IESE Business School, (UNECE), p11.

2 Atelier sur les PPP (Partenariat Public Privé) dans le Dessalement et la Réduction de I'Eau non Génératrice de
Revenus, (2016), AEC, CMI & Banque Mondiale, Marseille, France, 12-14 décembre, p14.
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Source : Zohir Ammari, Souhil Guemmaz, (2018), " Le financement des projets en Algérie a
travers le mode BOT, Cas du dossier dessalement de I'eau de mer ", Revue des études humaines et
sociales -A/ Sciences économiques et droit, N° 20, p37.
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1 Zohir Ammari, Souhil Guemmaz, (2018), ** Le financement des projets en Algérie a travers le mode BOT, Cas du
dossier dessalement de I'eau de mer ", Revue des études humaines et sociales -A/ Sciences économiques et droit, N° 20,
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Source : Juan Piedra, Miquel Rodriguez Planas, Francesc Trillas and Joan Enric Ricart, (2019),
"CAP Djinet Seawater Desalination Plant (Algeria) : Case Study PPP for Cities ", prepared by
Public—Private Sector Research Center, IESE Business School, Barcelone, Espagne, p21.
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Cilds a8 dlanal) off ddds ) 3 aagy 562035 sle A Lgd A dea i Gsall leal) dlad
LY Z Y (ggiae Ay
oo Augllaall agyall anan elifial aa 138 52013 diw 8 cpealaall o diaid) 2 LY a5 Tay
ST 0sS5 of aa Al el Aadass daes Jie cJapal A8 s (BNA) (gl Jidagl) clidl 18
sda o8 Ml 5 ol dexd labis) Glead dilhe 5 dpladl L)) DA Gl 1.25 s
el danys Gleiy e ek (631 Y ¢y paliinal) (misad 5 Ogeall Sy ewd dpaall i)
(VAN) dilal) dasdl) ola <
58U Jane ) peadd) Jane gy 5 canadd) Jane 33 ¢ S U8 Ldlal) Aol ila Ol Gl
3k 3 Al Aoal) laall A el waaal dogeadal Lodll ) Jidat G aadi
Laad 081 5 castill dviajl) dadll aidh Gad Hlie¥) A dageadall sl cliial) st 8 aadl) jeu
Coll) Gl B e moa i ) sl s 5 Jaieall 8 Aol Gl e cRall aae gl laall
{(%9.33) Cppaisall d e sthaall 3ilal) Jas 5 ((%3.75) asexal
[ aadll Jare cang (%80) ) (o Jigaill danis 5 ((%20) 4SLall Goaa o Jagaill docd (o WIS
s Al Laally

[ r=1[(3.75% x 80%) + (1- IBS) ] + (9.33% x 20%) ]
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pale g o(@USHal Jas duyn) 0 = IBS o alall as

[ r = 4.866% ]

Aol Lgia Lagylae dugiad) Aol il dlal Adlall dall oy pdall A0AY L) dla (sl
Al Aol daealls g piall el el Sl co i) (Sar Gun cipléiaY) Cadlsall dlal

=" (G- Y ()
t=m+1 t=0

P

(zwy) 58) N s ML e Slgiad) 3 adgiall gamll Gaxll Ala : cft

ﬁeaa';j\ Jaza i r

sl Lol ¢ Slady) 5 elad) 55 i ) 5 om () 0 o Lo s5dl) b dejse Sl Hléna) AdlSs: It
gyl s adn Am+l oo kL

Baaly dady JC8 B Sl lena) 3G Gl Gaalpl dadlal) Lllal) dadl) debua Ko dale dias g
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(L9210 : sasgll) VAN ddlal) dadl) la cilus : (27-3) a8, Joaal

dadl) ila Myi\ gl clidal dla | olidal e | daadl cldal | el claal
Aas)siall .@u\ e A dasfpiall a.,,.sa.m i,,.aa:.;\ PR A L)
——a )

22738.29 - 22738.29 - 22738.29 - 22738.29 - 22738.29 2008
51256.16 - | 28517.87 - 52643.84 - 29905.55 - 29905.55 2009
99355.33 - | 48099.17 - | 105537.91 - | 52894.07 - 52894.07 2010
126583.23 - | 27227.90 - | 136937.09 - | 31399.18 - 1092.80 32491.98 2011
116528.44 - 10054.80 124777.69 — 12159.40 12159.40 2012
106940.20 - 9588.23 112618.29 - 12159.40 12159.40 2013
97796.88 - 9143.32 100458.89 - 12159.40 12159.40 2014
89077.83 - 8719.05 88299.49 - 12159.40 12159.40 2015
80763.36 — 8314.47 76140.09 - 12159.40 12159.40 2016
72834.70 - 7928.66 63980.69 - 12159.40 12159.40 2017
65273.95 - 7560.75 51821.29 - 12159.40 12159.40 2018
58064.03 - 7209.92 39661.89 - 12159.40 12159.40 2019
51188.66 — 6875.36 27502.49 - 12159.40 12159.40 2020
44770.04 - 6418.62 15598.49 - 11904.00 11904.00 2021

27706.88 — 5419.72 19175.41 11591.30 11591.30 2024
22538.64 - 5168.23 30766.71 11591.30 11591.30 2025
17387.47 - 5151.17 42881.91 12115.20 12115.20 2026
12475.32 - 4912.15 54997.11 12115.20 12115.20 2027
7791.11 - 4684.21 67112.31 12115.20 12115.20 2028
3324.26 - 4466.85 79227.51 12115.20 12115.20 2029

935.33 4259.58 91342.71 12115.20 12115.20 2030
5054.42 4119.09 103628.41 12285.70 12285.70 2031
8982.38 3927.96 115914.11 12285.70 12285.70 2032
12728.07 3745.69 128199.81 12285.70 12285.70 2033
16299.96 3571.89 140485.51 12285.70 12285.70 2034
19706.10 3406.14 152771.21 12285.70 12285.70 2035
22657.75 2951.64 163935.61 11164.40 11164.40 2036

SMD g,és A8 dals Llala @l o alac¥h Ll dae] e 1 jiaal)
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Go s i e s clleSh drdnl 58 e o Al Aok il gy aY) 13 (2011 L B
el Al L) (e leid 2 WY1 5 clalpY) 5 callsall Shia Dl
5 oY) o) dasial (Sed) e daas 4 lasye gyl 058 Adlall dadl e duladl (e
- N33 310%22657.75 5)28 (=ild Gaisd 5 ¢%9.33 Aty LM (Ggin (mga
Jame vie mope gaydall o im e 0 < ¥s ?10%22657.75 = VAN : &l dedl) ila
%4.866 aad

A 88 s
e Cne Alaady Bl (e Jalall ilall (gamall 3 (gplul e dia3l) saall 8 Sa ) 55 i
AWy dad dlojiel DA adgidl sl Al Bl 5 @ldna) @Y 1agd olall gaml) el
Sy ded Al Aol asls e @ el 2LV dady sl 13g) e g ¢ LYl
Ml 858 Glea daph o WS skl Wy Gy @ Mashll #158Y) e gl dala Ml
Aoslciall e Lpal) bl 5 Agglad) dpall B Lgd aas ) g (Dpall clial) Cadlaaly cabas
s’ Ayl Jmdl Olb adde 5 cduglaia e Digiadl Aol Gl o 1aads "SMD™ g5 5de Als B
Sl zloal Yo s cus (NCFCN) daSljial) doiill il il dipl oo slau) 558 Ly
@ oeb Bl o dall jee Al o s Sl B8 Al (e gopdiall lsind daS]iiall duaiil) i)
gasdall o (gl L) @l (goluss alaau¥) 858 Gl jhea (gslw ASI Rl (gail) (B ila Cgiall (53
o) ells 4lgs e 4)ladiwy) 4dlSs 3 i
Al (e Jsad 5 ¢ haa oo wSinall gaill 38l ila Judal) Clgin Ga @l (B el o 13 Ll
5 el pSiall (i) Rl ila Lo ek Aia AT aay 06 M) 558 o e Gl Gl cansga
Byl Ll A Al DA yasil) aag e

P LS Al oda 3 ol 58 les oS

12 mois

DR = DRmin — NCFCmin NCFCmax — NCFCmin
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Plus

gl sl s : NCFCmin  «(<lsidl) Y1 Maiuy) 5 0 DRmin «dapiay) 55 0 DR
cele Y pandll ol 385 ila : NCFCMax « 31 aasal

Laad e peall AaSiall Loail) caliinll 5 Lblall Loaiil) Wil o 3 5 (27-3) ady Jsaall e
L2 52023 52022 e on casall ) bl e Joaty daS) el dpaiil) i) la o
Al by g o(Jsdal) ea) 2011 & e edd Al ) ALYl calapn) 558 Jlaw Cijey
: A Al

12 mois
7584.11 — (—4007.19)

DR = 11 ans + 4 mois — (— 4007.19)

DR = 11 ans + 4 mois + 4.15 mois

DR = 11 ans + 8 mois + 4 jours

238 danall i e s (g al1 04 5 el 08 5 din 11 (onme A slen) alia slajind puau
Jish dagail) il gBlgl) b «Ja) Jigh disaill duasil 85 pm s 58 138 5 Lanas Aisha 5l
Cas Yoike gopdall Hiiny S 5 coda dlighll Glaaiun¥) JbY i 5 SMD g5580 (<4 ga JaY)
godal e Chaat Y 5 gasdall jee 5lami Y sad) o4 O
AR atlal) Jaaa

L aadl) Jaes of 8 «cadlS 5 2lsall (GAY] dagendall anill yulea AL Ge leed) 128 caliay
O & ¢ sall sl ddlall AN dadll Jasy (3 5 cJonall Gl 2ad ddjaa Coslhaall 5 Ysgna O
G Janall @lld il L ggpiad alall Slall Jame Caupes oS 5 o lalall bl Jane 5o Jaeall Glly
Op Gl 4 LAY 5 Y Clgin DA dedgiall IS 5 adlial) af and b oadladial 2 1)
2 A Sl Jaes b (AT Hleay 5 ¢ HLein) (oS Allal) daill 5 ddlal) adliall Adlall dagl)
A giall CallSall Alal) Akl usliss g piall (ho Aadgiall Milgall Alad) Zetl) Jany (3 andll Jans
GlaBY ) opee P&

O o 5 el Gyl Al s ) g A Asbed) Aladiu) oSe A3 Sl Jaee Gilaal
ciize Lagailh 5 ¢ 3aY) aall adde 3l 5 Lnge VAN daay iy (miiie Lataal caadll fulaes s

289



sibyall g0 alyall Bpgms 12 Lapgls 3 dglisl gyslia g Al Jol

Giy AN Blall Jaee e madl)l (S 5 ooV ol e a5 Wle Jiliall VAN ey Cuny
:glgusz\if)laj\alﬁ

PV(r2—-r1)

TRI=71r1+
|PV| + [NV|

RN

¢ jay) aadl) Jare 2ic VAN I Ll 4ol : PV

¢ SV aadll Jars 2ie VAN 1 Zdld) deill : NV

tlase VAN dan @)l ) aadl) Jaee @ 17

Al VAN daso 53 5SY) aadl) Jana t 12

5 dinse Ll Lang %4.866 aad Jaeas Diliall Lllal) dadl) Clus &5 Laxic SMD g5 Ala b
Al Aedll sie (5S5 anad Jane o Gandl Gy adde 5 o Sl V50 210%22657.75 (gibs
(VAN = 0) dagres Lidlall

S e 5 e il Al el 05S 5 (%6.5) el G cpuadll Janal (i wasty a6k
055 A puadll Jare zlsiul oSar b 5 Janall 1o oy 5 cAinge Lila Ll Lasil (< 5 (%0)
e e Al Lail) dla Glua Glsha oy S Joaad) 5 cdagie Adlal) dagll la oxie
L 9%6.5 5 %6 aadll
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%6.5 3 %6 PRENy g.\.:a.a de dallal) daadl) gﬁha Gl : (28—3) ?é) Jeaal)

Ladll gila | die L)) dadl) Ldla | ded) Lila Ia) Al dla | clia) e | )

Laiiall LdaY | %6.5 ad Jira Lalial) Idlal) | %6 anad Jira Sic Ladil)
22738,29 - 22738,29 - 22738,29 - 22738,29 - 22738.29 - | 2008
50818,61 - 28080,32 - 50951,07 - 28212,78 - 29905.55 - | 2009
97453,15 - 46634,54 - 98026,60 — 47075,53 - 52894.07 - | 2010
123446,94 - 25993,79 - 124389,95 - 26363,35 - 31399.18 - | 2011
113995,15 - 9451,79 114758,56 - 9631,39 12159.40 | 2012
105120,23 - 8874,92 105672,35 - 9086,21 12159.40 | 2013
96786,97 - 8333,26 97100,46 - 8571,89 12159.40 | 2014
88962,31 - 7824,66 89013,77 - 8086,69 12159.40 | 2015
81519,42 - 7442,89 81384,82 - 7628,95 12159.40 | 2016
74530,79 - 6988,63 74187,69 - 7197,13 12159.40 | 2017
67968,70 - 6562,09 67397,95 - 6789,74 12159.40 | 2018
61807,11 - 6161,59 60992,53 - 6405,42 12159.40 | 2019
56021,77 - 5785,34 54949,68 - 6042,85 12159.40 | 2020
50703,45 - 5318,32 49368,62 - 5581,06 11904.00 | 2021
45840,90 - 4862,55 44241,78 - 5126,84 11591.30 | 2022
41275,13 - 4565,77 39405,14 - 4836,64 11591.30 | 2023
36988,02 - 4287,11 34842,27 - 4562,87 11591.30 | 2024
32962,56 - 4025,46 30537,68 - 4304,59 11591.30 | 2025
29011,95 - 3950,61 26293,20 - 4244,48 12115.20 | 2026
25302,46 - 3709,49 22288,97 - 4004,23 12115.20 | 2027
21819,37 - 3483,09 18511,40 - 377,57 12115.20 | 2028
18548,86 - 3270,51 14947,65 - 3563,75 12115.20 | 2029
15477,96 - 3070,9 11585,62 - 3362,03 12115.20 | 2030
12553,91 - 2924,05 8369,26 - 3216,36 12285.70 | 2031
9808,32 - 2745,59 5334,96 - 3034,3 12285.70 | 2032
7230,30 - 2578,02 2472,41 - 2862,55 12285.70 | 2033
4809,63 - 2420,67 228,11 2700,52 12285.70 | 2034
2536,70 - 2272,93 2775,77 2547,66 12285.70 | 2035
597,28 - 1939,42 4959,86 2184,09 11164.40 | 2036

(27-3) &) Jsaall o alaeYl dllall slac) (e 1 juaal)
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4959.86 (0.065 — 0.06)

TRI'=0.06 + 7555 86| + | — 597.28]

TRI = 0.06 + 0.00446

TRI = 0.0644

OSar Al Jlal) (al) syl AASH fiar La 52 5 %6.44 (g5lon ANy 2o Jase SMD g5 yda Ay

i lae %4.866 (55w (s aadll Jaee e el Jandll 13 plud )y 50 g pdiall abeaty ¢

e gapdall O
padl) Jara g Alal) dasdl) Ala e A : (3-3) a2, Jea
25000 r(%) | VAN
\ 4,866 | 22657,75
, 20000 \ 6 4959,86
b 15000 6,44 0
3 \ 65 | -597,28
3 10000 VAN
‘32
z 5000
<
g \
0 —
4866 6 644 6.5
-5000
r (%) padd) Jaza

Aol aldaedd) e aldeYh Al slae) (e 1 jdaal)

Cloa Lapa Gajifis caadll Joadd dabline dlls 5o Lllal) daidl) il of 2l J<all DA
Al 8 L 5 cdphad ADle Adlall Aadl) dla 5 aeadll Jaee o 3D o 1A Sl Jaee
bt enn Wadll e g5 Glo (ool a8 daplall oda ) e @3 5aY) ohd je 055 8 Laall

il

dal) dala jlaa
gopiall 5 Gudy @A el a4l dall Uy Gipey 5 RSN e Load agde 3l

Allal) dedll ) Dl sl dglall Adlad) dedll dus e Ble sed LY i3 e g)ldna)
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USE b ailasie 5 popdiall CDANe (o AN Slanall 138 Qa5 cpgpiall finnall L) CadlSal
Gapnalls Bnll Hd5e e e g ciullall Aail) Sl Jlae b Jal sa LS dallas dad (e Yo e
3l Al

m

IP =1+ VAN - Z( ﬁ)

t=0

Lyl o cuilS 1Y) poydiall iy 5 canlgl) o ST Aol jdge dad CulS 13 g i) Jod S
Jsaall 5 ((%4.860) aod Jarar Lleiia¥) CadlSill Ldlall dadll Clasy agth Wase Laslsll e 8l
Pl magy U

A laina) Calsill Adlad) Aagdl) 1 (29-3) a8 Jgaad)

-

Ao guaiial) dgiad) Cagtlst) Lgiad) Caisal) L
(Sl 492 310) (Sl ¥51310)
22738.29 22738.29 2008
28517.87 29905.55 2009
48099.20 52894.07 2010
28175.54 32491.98 2011
127530.9 138029.88 Esanall

(27-3) &) Jsaad) @lihaas o alaeWh Lllall dlae) (e 1 juaal)

(Sal 953310 % 22657.75 = VAN : of alall

D and dald) ABlal)l (8 gl

IP =1+ (22657.75 + 127530.9)

IP=1.18

godall Mgy coleind & Ypr JS il Cum canlll o ST Al 850 Y 3530 53 ggpdall 03)

ki) il (e %18 Aty Laild g
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DSCR (pall dadd dudast dui
Aadd dabiall Lol ciladnl whie o (Debt Service Coverage Ratio) cpall dena ddazs das
ity Gl e Lgh)3 5 Al LN slad A0 858 GuSas a5 cAlladl g goall claf5al
PR e Aol S cale IS0

[ el Mlaa) + (AsIa) Alasa) el = DSCR ]

Jas Ll dasSa ol 4558 5l et ilS elpa Lwagall G 1 e SV Gpal) Aedd Budass Lo el
2 b e GBY1 o) Bk Adass s 3 5 clgy Aalil) Al ) el pdoy gl IS
bl g i itk ASal Sedl) e 1 e (JAeb () i) 13] 5 eclly e 508
&b sl @) ass (aa 15) (2l ee DA SMD g yéal dgiad) Gl duhass ot Claes 0
b Al Jsaal

(oSanl 953 310) Agiad) ) Lasd Adadss Lacii : (30-3) o, Jgaall

Lgid) O g2l Ak dauss Ol Lasd Lledd) cladal | A
1.42 8506.00 12159.40 2012
1.22 9941.80 12159.40 2013
1.22 9941.80 12159.40 2014
1.22 9941.80 12159.40 2015
1.22 9941.80 12159.40 2016
1.22 9941.80 12159.40 2017
1.22 9941.80 12159.40 2018
1.22 9941.80 12159.40 2019
1.22 9941.80 12159.40 2020
1.19 9941.80 11904.00 2021
1.16 9941.80 11591.30 2022
1.16 9941.80 11591.30 2023
1.16 9941.80 11591.30 2024
1.16 9941.80 11591.30 2025
1.62 7456.30 12115.20 2026

(27-3) 5(26-3) &) clsaall o alaaeWh Lllall dae) (e 1 juaal)
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O b el Aol cmaal ¢ sl 5 A Al Cus e ihal) 6 ASL) 3sall pail Gulil) aa
a3 5 OISl el SIS e slaall Al 3)pal) dueS Cansal L 5 Bass dagylae Jledd
bl Cli 8 5 cbadlia) da 5 dads By saall slae ddas ) esalll @l adde 5 ccg,dll clally
@alai®Y) il Labade Gaun el sbae didat oyl (e gyl el aug 5l aumgy 2001 A die
daady 5 yglaall Vsl 5 hay (& Lo Y« Voo e 12 @ ok Llle W2 Al 2y (31 ikl
AalE) 5 lebali sale) o clladll o3 Jlagu) ) alad) ae cigdas dlase 43 Sl o il malind)
el el e dlils Jlsdd leiiiad bl cayliidl callall €0 sal sasaa cillana

Saall Jusay dajle dasSall 5 ) CallSs (e S8 paass ek il (8 Sl g Uil J Y
oo dlat aladinly sbull o daly Sa jia gl WS o cpa Uil daledll 238 e aaldl)
D 120 5 sl e el i) 5uk 5 Pafz 72 5 a8 dealell Siall dalal) dase 8
o Sl jiall 5o g)s (i dabaie Jie dlme b hliad Ll Ly 200 5 casindl @l 8
pisiall e 522 70 QS Cudia sl mlla (ue e aSe e JB 5 Dl B0 &S Al ol
OB Jushll sadl e 5 «%40 Aty Jpall 5 %20 Ay B8l lead 50l ae oIS 238 225
oball oyl el (8 S o Alsall e 130 ¢l ol ddas ga Dlgall B 5l 03gd dagll il
IS ke Sl 8 (Sl bl Jagas ranal el sas gl dpalall spde dusedl) clsicdl (s e
P e 5 -l ol Ldas cilhas 5 Blall Gillaas Lald Aeal) ajliall digad Gus (0 2l
P e gosiall bl UKl s e Jeay "SMD" gspde and 5 dalady Ulay Akl Ly
ol ) W) S cdagall U< 5 Dbl el gkt 5 cAaliad) Glaal Calide muag
OF W oo i) 138 dilgs 3 Lol olgan (e 3SHI dal (e "SMD" g5 il W 5 (galaY|
= VAN) Zdns 4l dad dla @isd DA e dolall goa 50 "SMD" g0
Gok Sl 2o Jaes Biny 5 (1,18 = IP) aalgll e LSl sy 5850 5 (V50 °10%22657.75
Gt ol daad Adaii A (3has WS ((%4.866 < %6.44) dtsall JWl (uly e cagllad) sl
syadll Julis 3 diealios cuils ) ¢(1.25 = DSCR) cpall el sawal A1 Jas Gaias (g1 aslsl

AL e aall Jee (a Bla 5 Al
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