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-1. Introduction-

●Coping with water scarcity in the world requires sound water management as a serious weighting of non-conventional water 

resources 

●Desalination of brackish and seawater technology involves two methods: membrane and thermal-based. The process is relatively 

costly in terms of energy consumption + technical limitations

●Suggesting an exclusive coupled desalination plant model, operating with combined waste-to-energy and solar energy resources, 

for an optimal performance, to be implemented on the coast of the governorate of Mahdia:  Strategic Economic+  Ecological + 

Social Assets

●Big data is used to facilitate water resources management in Tunisia by assessing, modeling and managing the implementation of 

desalination water plants based on a mix of renewable resources
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Water Exploitation Index for 2000 and 2025 (Consuelo, 2011)



2. Motivation 
●Given the diversity of available techniques for renewable energy technologies, the selection of the optimum one for a coupled

desalination plant working with both wastes-to-energy and solar energy resources requires an optimized sizing and economic 

approach, based on: 

⮚Meteorological models

⮚ Installed capacities of renewable energies

⮚Maintenance costs

⮚ Levelized Cost of Energy (LCOE) 

⮚And other socio-economic factors with respect to various crucial criteria that sustainability assessment tools should satisfy

●Hybrid fuzzy multi-criteria decision-making methodology for renewable power source selection is proposed in this work

●Finally, the execution and running of the proposed project and the deduction of an analytical study was supported by the cloud 

platform, for a more feasible study
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3. Case Study: an alternative coupled model for brackish 

water desalination: Choice of the Location 

The location was chosen based on five criteria which are:

(1) A reduced distance of the plant to the sea in order to economize energy consumed for energy transportation

(2) A location far from urban areas for safety, environment and hygiene of the people, and for this, a distance of 4km far from the 

habitations was chosen

(3) The implementation of the plant on bare ground to avoid any land tenure problem especially with farmers in the area

(4) The accessibility to the area 

(5) The presence of strong cropping areas around to be irrigated by the treated water. Indeed, the governorate of Mahdia is 

characterized by a diverse soil occupation of olive tree, orchard, and vineyard
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Soil occupation at the Governorate of Mahdia

Soil salinity at the governorate of Mahdia

Station location within the Governorate of Mahdia

The selected coordinates for the 

projects were determined in the 

WGS84 system are: 

X=35°22’6.866910”

Y= 11°1’46.83485388327''



3. Case Study: System model of the water desalination 

plant 
●The system optimization results are obtained using HOMER-

Pro software

●In this project, grid connected AC/DC Microgrid that 

comprises solar; battery bank and an AC load were set up in the 

configuration The simulation site was chosen to be Mahdia, 

Tunisia

●The load profile data were interpolated from 

(USA_AK_Anchorage.Intl.AP.702730_TMY3_BASE)

Design of a water desalination power plant powered by renewable source 
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3. Case Study: an alternative coupled model for brackish 

water desalination :Proposal for water desalination data 

analysis 



4. The impacts of the implementation of the designed 

desalination plant 
Waste Management:

●The solid waste in Tunisia is composed of 63.2% of organic waste, 9.4% of plastic, 6.8% of paper and cardboard, 8.7% of textile, 1.6% 

of metals and 1.1% of glass (ANGED, 2019)

●Organic waste is dominant. It includes body waste from livestock, food waste, residual farm products and sewage sludge. Tunisia being 

an unsustainable high food wasting country, mainly by households, this type of waste generates a more important biogas than other 

biomass which makes it suitable for methanation

●Biomass, including the biodegradable fraction of municipal wastes used in this waste-to-energy plant by methanation, will reduce the 

potential environmental impacts of this waste

Resources: 

Tthe coupled model of biomass-to-energy and solar energy covers two aspects.

⮚ Driven by biomass, is allowing a stable energy source, independently of seasons

⮚ Offered by solar energy occurs within the framework of harnessing the most available renewable power in Tunisia, thanks to a 

relatively high radiance
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Ecosystem quality: 

The increase of water turbidity may cause the marine organisms to die and the algae to encounter photosynthesis issues 

Contribution of the plant to the diffusion of chemical products

The deposit of brine results in atmospheric and marine pollution (Carneiro and Ferreira, 2012): increases water temperature, salinity, and 

current

Stimulates the proliferation of algae at the expense of marine fauna (Al-Mutaz, 1991)

Human health:

A prolonged use of treated waste water under drip irrigation may lead to the bioaccumulation of heavy metals and take their concentration within 

plant, animal and human organisms to toxicity thresholds (Asgari and Cornelis, 2015)

Treated wastewater is riskless for human health. However, in case of transgression of the status of reuse, the intoxication and infection remains 

considerable. The dumped quantity by our system per year  is about 519Kg

Agriculture:

Resorting to irrigation with desalinated water was a solution to the increasing salinity of the soil (El Kharraz, 2020)

Our model, using brackish water, is prone to providing a competitive water price for the irrigation at the governorate of 

Mahdia and potential riparian areas located at the Governorate of Sfax, Monastir and Kairouan; and to improve the 

irrigation water quality. Socio-economic impact 

Socio-economic impact:

Odor, noise and landscape: Noise and landscape would not be problematic as the location of the plant should be adjusted 

to be far enough from population agglomerations



5. Conclusion
⮚Resorting to the alternative conceptual model tends to introduce a new technology valuing waste in Tunisia and working in an 

efficient way continuously

⮚The system is optimized automatically thanks to Homer Pro Software to provide optimal design system for operation water 

desalination plant with the least levelized cost of energy

⮚Introducing such a new model would have an impact in the entire governorate and its neighborhood by extending the irrigated with

brackish water surfaces and valuing 65% of biowaste organic waste which is usually either incinerated or left out in the open, releasing 

in both cases substances which contribute to global warming

⮚This model achieves the least levelized cost of energy of 0.243$ and highest percentage of renewable fraction of 76% ensuring

continuity of supply with the use of the national grid network 

⮚This project is an incentive to foster sustainable management: Potential environmental impact mitigation + circular economy 

approach + attracts potential sponsoring grants and funds such as climate funds+ contributing to a better water irrigation quality and to 

decreasing energy supply expenses. Financing such a project is interesting considering its incentives and impacts. 
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6. Recommendations
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⮚The innovation in the desalination plant proposed in our work is the multidisciplinary function. In fact, our unit 

participates in the preservation of the environment. Indeed, the reuse of organic waste contributes to the reduction of GHG

⮚This system is automatically conceived in an optimal way and should be continuously adjusted using artificial intelligence 

techniques. It is recommended for future work to use deep reinforcement learning in operation the water desalination plant 

with a reward function that maximizes the water production, utilizes the available renewable energy and eliminates any 

expected emissions

⮚The execution of the project will be facilitated after the attribution to the private stakeholders of the investment in 

renewable energy rights. The collaboration between public and private sectors should value this initiative dedicated to sustain 

a sustainable impact on the environment and society

⮚Applications to international funds such as climate, governmental, asset manager and organizations/NGOs funds is a way 

to finance the project. Relying on the mitigation aspect of the system, funds dedicated to developing countries should be 

attractive. Due diligence has to be conducted for transparency purposes


