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MED Multi-Effect-Distillation

TVC Thermal-Vapor-Compression
MSF Multi-Stage-Flash

MD Membrane Distillation

MVC Mechanical Vapor Compression
VC Vapor Compression

RO Reverse Osmosis

NF Nano filtration

UF Ultra filtration

MF Microfiltration

ED Electro-Dialysis

MD Membrane Distillation

MCR Membrane Cristalling

TDS Total Dissolved Solids

EDR Electro-Dialysis Reversal

EDI Electro-Dialysis

BOO Build Operate Own

BOOT Build Operate Own/Transfer
BOT Build Own Transfer

DBOM Design Build Operate and Maintain
PPM Part per Million

NTU Nephelometric Turbidity Unit
SWRO Seawater Reverse Osmosis
BWRO Brackish water Reverse Osmosis
SW-MED Seawater Multi Effect Distillation
SW-MSF Seawater Multi Stage Flash

TBT Top Brine Temperature

MEE Multi- Effect- Evaporation

GOR Gain Out Ratio

SEEC Specific Electrical Energy Consumption
PPE Power Plant Efficiency

1081 One Stage Floc filtration

FF2 Two Stage Floc filtration

DAF Dissolved Air floatation

PV Photo Voltaic

CPS Concentrating Power Solar
CPS-MED Concentrating Power Solar-Multi Effect Distillation

MEH

Multi Effect Humidification
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édition, United Kingdom, 2015, p:39.
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2) Hydraulically driven pumping in series;
3) Hydraulically driven pumping in parallel.
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Source :Mageed Jean Guirguis,Energy Recovery devices in seawater reverse osmosis desalination plants
with emphasis on efficiency and economical analysis of isobaric versus centrifugal devices, Thesis of
master, College of Engineering, University of South Florida, USA, 2011, p:07.
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avec I’osmose inverse et la distillation, 2008, pp:34-38.
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la turbidité NTU S« 0-5(sresdid sl S su)
température 3,4 ige i,30,15-25
ph 6,5-8,5
la salinité(mg/1) 2, 0,2-0,6
conductivité s 300-600
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calcium(mlg c**/1) ¢ 5 100-200
magnésium(mlg mg*/1) asall 30-50
TDS(mlg/1)z b alall -5y 1000
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CAPEX Cost estimation of typical SWRO Plant(100,000m’/d),comprising pretreatment of FF1

SWRO Plant net capacity 100,000 | m’/d

Type of pretreatment FF1 Gravity filters

Type of potabilization Lime /co2

Waste water treatment y Y/n

Type of intake open

Plant lifetime 25 Years

Interest rate 06 %l/year

Systems System Cost Specific cost Remarks

cost(US$) partitions(%) | US$/m3,day

Intake, pump station, and outfall 30,000,000 13.9 300.0

Pretreatment system 25,000,000 11.6 250.0

Membranes(in case MF/UF) - - -

Pretreatment without 25,000,000 11.6 250.0

membranes

Reverse osmosis part total 80,000,000 37.2 800.0 Isobaric ERD
Membranes(without vessels) 8,000,000 3.7 80.0
Reverse osmosis without membranes 72,000,000 334 720.0

Potabilisation Plant 10,000,000 | 4.6 100.0

Drinking water storage and pumping 10,000,000 | 4.6 100.0

Wastewater collection and treatment 5,000,000 2.3 50.0

Mechanical equipment without membranes 152,000,000 | 70.6 1,520.0

Auxiliary systems 7,000,000 | 3.3 70.0

Civil works 16,000,000 | 7.4 160.0

Electrical works 15,000,000 | 7.0 150.0

1&C works 7,000,000 | 3.3 70.0

Total 205,000,000 2,050.0

Contingencies (%) | 05 10,250,000 | 4.8 102.5

SWRO plant total® 215,250,000 | 100.0 2,152.5

Annual capital cost(annuity) US$/year US$/m3,day

16,838,301 0.46

Source: MENA regional water outlook, Desalination using renewable energy, Part II, Final report, Fichtner,

USA, 2011, p:10-144.

a: Cost including engineering, project management, construction, testing, construction site works and supervision

Construction and testing
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CAPEX Cost estimation of typical SWRO Plant(200,000m’/d),comprising pretreatment of FF1

SWRO Plant net capacity 200,000 M/d
Type of pretreatment FF1 Gravity
filters
Type of potabilization Lime /co2
Waste water treatment y Y/n
Type of intake open
Plant lifetime 25 Years
Interest rate 06 %/year
Systems System Cost Specific cost Remarks
cost(US$) partitions(%) | US$/m3,day
Intake, pump station, and outfall 50,000,000 | 14.3 250.0
Pretreatment system 40,000,000 11.4 200.0
Membranes(in case MF/UF) - -
Pretreatment without 40,000,000 11.4 200.0
membranes
Reverse osmosis part total 130,000,000 | 37.2 650.0 Isobaric ERD
4.0 70.0
Membranes(without vessels) 14,000,000 | 334 580.0
Reverse osmosis without membranes 116,000,000
Potabilisation Plant 16,000,000 | 4.6 80.0
Drinking water storage and pumping 16,000,000 | 4.6 80.0
Wastewater collection and treatment 2.9 50.0
10,000,000
Mechanical equipment without membranes 248,000,000 | 70.9 1,240.0
Auxiliary systems 3.1 55.0
11,000,000
Civil works 25,000,000 | 7.2 125.0
Electrical works 23,000,000 | 6.6 115.0
1&C works 12,000,000 | 3.4 60.0
Total 333,000,000 1,665.0
Contingencies (%) 05 16,650,000 | 4.8 83.3
SWRO plant total® 349,650,000 | 100.0 1,748.3
Annual capital cost(annuity) US$/year US$/m3,day
27,351,972 0.37

Source: MENA regional water outlook, Desalination using renewable energy, Part II, Final report, Fichtner,
USA, 2011, p:10-141.

a: Cost including engineering, project management, construction, testing, construction site works and supervision
construction and testing
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Localisation initiale Capacitéan’fj Localisation nouvelle (Délocalisation entre
2004 et 2007
Corso (w.Boumerdes) 2x2,500 Ténes (w.Chelef)
Bateau Cassél (w.Alger) 2,500 Chatt El ward (w.Ain Témouchent)
Bateau Cassé2 (w.Alger) 2,500 Bouzedjar (w. Ain Témouchent
Bateau Cassé3 (w.Alger) 2,500 Bousfer (w.Oran,
Cap Caxine (w.Alger) 2,500 Chatt El ward (w.Ain Témouchent,
Ain Benian/El Bahdja (w.Algery | 2,500 Bouzedjar (w. Ain Témouchent
Larbi Ben M’hidi(w.Skikday 3,000 Bousfer (w.Oran,
Réghaia 1 et 2(w.Alger) 2x2,500 Les dunes (w.Oran)
.(ADE)stld 35141 @ jiadl)
(2.3) ¢y gkl

) @ el 8l Al dases ¢LiS) Slsl )

Principales Dates Contractuelles

Création de la société

Signature des contrats

Cloture financiére

Entrée en Service « Contrat-Réelle »

Début des Livraisons « Eau »

Réception définitive de la station

Données Financieres du Projet

Société de Projet.

BWC SPA

Actionnariat Etranger de BWC.

GEIDA BENI SAF S.L(COBRA) « Espagne » :51%

Constructeur de la station.

UTE Desaladora Beni-saf Construccion(COBRA) « Espagne »

Exploitant de la station.

UTE Desaladora Operaciony Mantenimiento (COBRA) « Espagne »

Montant de I’investissement. 239.9M USD
Montant du Contrat EPC. 185.5 M USD
Montant du Contrat O&M. 08.2 M USD
Réclamations du Constructeur. 36.8 M USD
Pénalités de retard envers le constructeur. 10.8 M USD
Pénalités de retard envers 1’ Acheteur. 8.57 M USD

Prix de Cession du métre cube d’eau du
contrat.

55.8331 DZD/m3

Prix de Cession indexé du métre cube d’eau
du mois en cours.

Montant des PRD non honorées a ce jour

62.66 M DZD

Rémunération de la Capacité non livrée du
metre cube d’eau.

37.670 DZD/m3

Parité¢ Contractuelle Dinar Algérien/Dollar
Américain.

79.830 DZD/USD

(AECya 4 Bl 455 : ezl
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An Analysis of Seawater Desalination Cost
- a Comparative Study between Algeria and Saudi Arabia —
Abstract

The aim of this study is to analyze the cost of seawater desalination from economic, social
and environmental perspective in order to know the impact of this in cost trends towards
rising or declining in Algeria and Saudi Arabia.

To attain this goal, it was focused on the analysis of the relationships between the cost of
seawater desalination and its main determinants (quantity of consumed energy, type of
technology, quality of final product, feed water source and plants lifetime). In addition, to the
analysis of the benefit behind the adoption of renewable energy in seawater desalination with
an introduction to an economic, social and environmental approach to the cost of desalination
in the two countries.

The results of the study show that the impact in seawater desalination cost trends relies on
several factors mainly: Identifying the determinants contributing in this cost, determining its
correlations and its various effects, knowing the relative weight of any determinant and its
general behavior. This is what helps to give an evident vision about the elements which it
should be focused on to control the cost of seawater desalination in the two countries.
Keywords: Seawater desalination, Algeria, Saudi Arabia, Cost of Seawater desalination,
Analysis of Seawater desalination cost.



