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1. INTRODUCTION
• The electrical grid and lack of equipment isone of the worst of the legacy of Iraq fromprevious decades; until 2017the electricitysupply did not exceed 12 hours per day inmost part of country. This acute shortage inthe processing of electric power caused theadoption of the Iraqi citizen on the personaland joint generators, which fueled with dieseland gasoline



• Renewable energy sources – which are available in abundance all around us,
provided by the sun, wind, water, waste, and heat from the Earth – are replenished
by nature and emit little to no greenhouse gases or pollutants into the air.
Versatile renewable sources, found it around us, cheaper, healthier, creates new
jobs, makes economic sense are six reasons why accelerating the transition to
clean energy is the pathway to a healthy, livable planet today and for generations
to come.

• The primary goal for this research is will recommend another ideal
mixture solar/diesel/battery framework on to covering the interest load
of a country, especially in the desert place of south of Iraq.

1. INTRODUCTION



• The following assumptions will be tested in this study:
• Due to the nature of the dessert, it has large area and thedistances among population centers, the expected cost forthe fuel to power the generator and the capital cost of thePV array system is primarily increased. Therefore, anoptimization analysis is used to find the best possiblehybrid power system configuration based on the desiredconstraints at the lowest total net present cost.
• To meet the desired electric load with high renewableenergy required, the expected size, operation constraintsand control of HRES will become more complicated.

2. ASSUMPTION



3. Objectives
• The following objectives are pursued in this study:
• - Introducing a suggested configuration for theHybrid PV/Diesel/Battery energy System (HRES).
• - Applying the proposed model on a practical casestudy in desert of Samawah -Iraq.
• - Investigating the problems of rural areas todevelop a viable and sustainable energy system.
• - Identifying the key factors affecting the feasibilityassessment of a HRES to supply required electricalenergy.
• - Investigating new technologies has createdopportunities based on hybrid system architectures.



4. Mathematical model of HES: PV,battery and diesel generator
• Figure below shows the foremost aspects of the hybridsystem which it shows PV panel ,battery ,inverter ,dieselengine and load.
•



4.1 Solar photovoltaic (PV) cell model
• The maximum power output from the PV cell,power of PV can be calculated as in equation



4.2 Battery Bank model
• The battery capacity, 𝐶 𝑡 at a point in time t,
• is calculated as in equation .





4.3Diesel generator (DG) model
The diesel generator is an energy conversion system from fuel to electricitywith a conversion efficiency of, ᵑ𝐷𝐺so that it can described as in equation

A linear model has been assumed for the fuel consumption rate (F) inliters/hour of operation by the DG [25, 26] given in equation

The fuel cost, 𝑪𝒇𝒖𝒆𝒍 can be calculated using the formula as in equation



5. Optimal design criteria of HES model
• 5.1 Problem formulation
• The objective function here is an economic function thatis constrained in technical or reliability function. The problemwas modeled according to the loss of power supplyprobability (LPSP) and total annualized cost system (ACS). TheACS is given in equation



5. Optimal design criteria of HES model



6. Constraints
• In order to solve the optimization problem, all the constraintsmust be satisfied .
• Power balance constraint,



7. Optimization Procedure



7. Optimization Procedure



7. Optimization Procedure



8. SOFTWARE



9. SIMULATION RESULTAS



9. SIMULATION RESULTAS



10. Conclusion of Feasibility Study
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