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a.g.  Above Ground Level 
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JICA  Japan International Cooperation Agency 
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NREA  National Renewable Energy Authority 

RANS  Reynolds Averaged Navier Stokes 
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- The area is not classified as preclusive due to physical or social criteria such as soft soils, 
rough terrain, competing land use, etc. (see SESA Reports). 

- The area is not classified as preclusive or less favourable as a result of impact assessment 
(e.g. habitat protection, heritages, high risk, accessibility, etc.); i.e. the area is classified to be 
favourable from the social and environmental point of view (see SESA Reports). 

- The area shows the most favourable wind/solar power potential compared to other portions 
of the overall area. 

 

0.3 Spatial Distribution of RE Power Potential 

For each subarea, the wind respectively solar resources have been calculated by use of international 
standard software and tools. The results indicated a homogenous distribution of the solar resources in 
the overall region. As a consequence, all three solar subareas can be considered as very promising for 
the development of PV solar power plants with an average annual potential of between 2,200 and 
2,300 kWh/m2. Therefore, no ranking of (parts of the) subareas can be undertaken on the basis of solar 
power potential.  

The predicted wind resource are in a range between 7.3 and 9.8 m/s for the two wind-subareas 
whereas the highest wind speeds can be expected in in the northern part of the East Wind-1 subarea 
and on top of the cliff in the East Wind-2 subarea. 

 

0.4 Subarea Classification 

The suitability of the RE potential (wind and solar developments) of each subarea has been analysed 
on basis of various factors, taking into account the suitability on basis of the environmental and social 
constraints as elaborated in the SESA Wind and SESA Solar Reports. From environmental point of view, 
the assessment mainly focusses on constrains such as geomorphology and important habitats (mainly 
Wadis). Regarding the social constrains, areas involved by economic factors, like farming, mining or 
other important activities are the main constraints. Thus, areas which have been identified as 
preclusive or unfavourable as a result of the SESAs have not been considered. 

As defined in the Terms of Reference, the typical size of an individual wind power or PV solar power 
project is defined as 50 MW. Thus, it is necessary to define plots which can accommodate 50 MW wind 
/ solar PV capacity (individual 50 MW plots).  

On basis of the resource maps presented in section 2 and in consideration of areas which are defined 
as preclusive or unfavourable, zones which are in general suitable for wind energy and solar PV power 
planning are identified on basis of their RE. The results are presented in Zonation maps, included under 
section 4. The results for each subarea are as follows: 
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0.4.1 Wind Subareas 

East Wind-1 

Three different wind farm layout scenarios have been considered for the East Wind-1 subarea: 

- Scenario 1 reflects a resource optimized zonation map aiming for optimizing the energy yield 
for each 50 MW plot. 

- Scenario 2 is a capacity optimized zonation map, considering two rows of turbines in each 
plot to minimize wake losses. 

- The zonation map for Scenario 3 is also capacity optimized but considers up to three rows of 
turbines for each plot which will maximise the capacity for the whole East Wind-1 subarea, 
but will at the same time cause higher wake losses compared to Scenario 2.  

To classify the plots and propose an adequate development sequence, an exemplary energy production 
calculation has been performed for each scenario, taking into account a generic wind turbine type 
(Gamesa G114, 2.5 MW) which is considered as suitable for the East Wind-1 subarea. Afterwards, each 
plot has been ranked depending on the calculated energy yield: 

- Category 1 (recommended for implementation in the first phase): Energy yield > 103% of the 
average energy yield for the whole East Wind-1 subarea. 

- Category 2: (recommended for implementation in the subsequent phase): Energy yield 
between 95% and 103% of the average energy yield for the whole East Wind-1 subarea. 

- Category 3: (recommended for implementation in the last phase): Energy yield lower than 
95% of the average energy yield for the whole East Wind-1 subarea. 

This categorization has been performed for each scenario.  

As a result of the resource assessment, the northern part of the East Wind-1 subarea is characterised 
by higher wind speeds compared to the southern portion of the area. Thus, a development sequence 
should logically start in the northern part of the East Wind-1 area. The initial average energy yield per 
plot is in a range between 250 and 269 GWh/a, depending on the scenario. A ranking of each plot in 
accordance with its energy yield results in the following recommended development sequence: 

 

Table 0-1: Development sequence in the East Wind-1 subarea 

 Scenario 1 
[no. of Plots] 

Scenario 2 [. of 
Plots] 

Scenario 3 
[no. of Plots] 

Development Phase 1 3 8 8 
Development Phase 2 14 17 15 
Development Phase 3 5 9 15 
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East Wind-2 

Due to restriction defined in the SESA Wind Report, wind farm development is restricted to the 
southern part of the East Wind-2 subarea. For this portion, only one scenario (base scenario) has been 
developed, comprising of two 50 MW plots which cover the whole usable area. 

Due to the homogenous wind conditions in the southern portion of the East Wind-2 subarea, a similar 
energy yield for both plots can be expected which is about 234 GWh in average. As this energy yield is 
lower compared to the results obtained for the East Wind-1 subarea and due to the fact that only a 
small portion of the East Wind-2 subarea is usable for wind farm planning, it is recommended to 
implement wind power projects in the last phase (i.e. after all plots in the East Wind-1 subarea are 
used). 

0.4.2 Solar Subareas 

As the solar potential of the solar subareas is uniform, establishing a ranking / development sequence 
on basis of the solar resources is considered as not applicable. Thus, it is considered as more reliable 
to benchmark the solar PV plots against the available infrastructure (i.e. accessibility) to judge on 
ranking. The following criteria have been defined: 

- Category 1: (recommended for implementation in the first phase): solar PV plots which are at 
maximum distances of 2,000 m from existing roads infrastructure. 

- Category 2: (recommended for implementation in the subsequent phase): solar PV plots 
which are located at distances between 2,000 and 3,500 m from existing roads 
infrastructure. 

- Category 3: (recommended for implementation in the last phase): solar PV plots which are 
located at distances of more than 3,500 m from existing roads infrastructure. 

 

East Solar-1 

The East Solar-1 subarea is characterized by several zones that are currently used or under 
development for economic activities such as farming or mining activities. These zones have been 
considered to be preclusive for the development of photovoltaic plants in the SESA Solar Report. The 
farms represent one of the sensitive receptors to be considered during developmental activities in the 
East Solar-1 subarea. Therefore, no PV plots are foreseen to be on or next to (100 m buffer) farming 
areas. 

In addition, the important Wadi Ibadah and Wadi al-Birshawi complex has been assessed as less 
favourable for PV solar power developments in the SESA Solar Report. Thus, construction works in this 
Wadi complex (plus 100 m buffer zone) shall be excluded.  

The following table summarizes the potential for implementation of PV solar plots in the East Solar-1 
subarea. 
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Table 0-2: Summary of PV solar plots in the East Solar-1 subarea 

Scenario Number 
of plots 

Accumulated 
capacity  

Initial annual cross 
energy yield whole 
East Solar-1 subarea  

Approximately 
average cross 
annual energy 
production 
per plot 

Base 
Scenario 

100 5 GW 1,820-1,930 
kWh/kWp 

95 GWh 

 

East Solar-2 

As no preclusive or unfavourable zones have been identified in the East Solar-2 subarea and a 
homogenous solar potential can be expected, the whole subarea can theoretical utilized. Plot size and 
distance between individual plots are the same as assumed for the East Solar-1. 

The following table summarizes the potential for implementation of solar PV plots in the East Solar-1 
subarea. 

 

Table 0-3: Summary of PV solar plots in the East Solar-2 subarea 

Scenario Number 
of plots 

Accumulated 
capacity  

Initial annual cross 
energy yield whole 
East Solar-2 subarea  

Approximately 
average cross 
annual energy 
production 
per plot 

Base 
Scenario 

53 2.6 GW 1,820-1,930 
kWh/kWp 

95 GWh 

 

East Solar-2 

As a conclusion of the SESA Solar Report, the whole East Solar-3 subarea has been defined as 
unfavourable due to geomorphic conditions and the difficult accessibility, requiring the construction 
of an access road of at least 30 km length. Thus, no PV solar power development is recommended in 
this subarea.  

0.5 Measures and Conditions Recommended for Future Development by Private 
Investors, 

 

0.5.1 Further required specialist studies 

The following further (detailed) specialist studies are considered as necessary for further planning 
stages: 

- Power Grid Expansion Studies and Power Grid Expansion  
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- Geotechnical Investigations at individual WTG Sites 

- Wind Measurement Programmes 

- Project Individual Resource Studies 

0.6 Environmental and Social Management Issues to be Mandatory for Future 
Investors 

0.6.1 Proposed Procedures to make Issues Contractual Binding for Investors 

It is understood that NREA or an alternative Egyptian Authority (e.g. EETC) will launch tenders for the 
selection of private investors for the individual 50 MW wind and solar PV power plots and will supervise 
the investors during the life time of the projects. It is therefore essential that the ESMP obligations 
(please refer to section 8 of the SESA Wind and SESA Solar Reports) and mitigations measures 
developed during the SESA and during project-specific ESIA are properly reflected in the Tender 
Documents and in the later contracts with the private investors. 

 

0.6.2 Stakeholder engagement, information disclosure and grievance management 

Together with the SESAs for wind and solar power a Stakeholder Engagement Plan (SEP) has been 
developed which sets out how, during the development and operation of wind and solar resources in 
the East Nile area, potential stakeholders will be engaged and information about the projects will be 
shared. The SEP further sets out a grievance mechanism. The SEP will be implemented by NREA, with 
the support of individual developers where necessary." 

 

0.6.3 Monitor ing 

The purpose of environmental monitoring is to ensure that the designed mitigation measures are 
implemented on the ground.  

The environmental monitoring follows the E&S management plan and shall be carried out in four 
phases: 

1. The bidding and planning phase 
2. The implementation and operation phase 
3. The checking and corrective actions phase 
4. The management review phase 

This compliance monitoring provides for the control of keeping the requirements defined in the ESMP. 
The responsibility for the overarching monitoring must lie with the Competent Authority, which was 
already entrusted with the tendering but projects should also monitor their own E&S impacts and 

performance, executed by the Project Companies and Contractors. This authority needs to guide and 
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1.3 SESA Process and Objectives 

The SESA has the following objectives: 

- To provide a reliable source of environmental and social data for the Project Area to inform 
RE development plans, environmental permitting and project financing. 

- To identify eventually existing zones of technical or social constraints for RE development 
within the Project Area. 

- To identify and assess potential environmental and social impacts associated with RE project 
development and operation in the Project Area and define mitigation and management 
measures to address these potential impacts, including recommendations on arrangement of 
plots for individual wind or solar power projects. 

- To identify zones in the Project Area, which are suitable for RE development based on the 
outcome of the environmental and social impact assessment. 

- To engage with stakeholders, including members of the public on the planned development 
of RE projects in the Project Area. 

- To develop a Geographic Information System ("GIS") database, which will be used to inform 
future RE projects. 

- To determine the spatial distribution of wind and solar power potential of the area. 

- To identify and outline best possible areas for wind power and solar power development 
considering technical, environmental and social RE power potential aspects. 

- To identify eventually existing further requirements (data procurement/measurements, 
studies, administrative) for RE development on the identified areas. 

In addition, during the course of the SESA, the SESA consultant provided training to the staff of NREA 
on SESA, Environmental and Social Impact Assessment (ESIA) and GIS. 

The SESA has adopted a typical SESA process to inform project development over a large area.  
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This Final Recommendation Report, focusses on 

- Determination of the spatial distribution of the wind and solar power potential.  

- Identification and outline of the best possible areas (most suitable plots) for wind power and 
solar power development considering in addition to the technical, social, and environmental 
aspects the spatial distribution of the wind and solar power potential.  

- Proposal of 50 MW plots and a development sequence according to the suitability of areas in 
the East Wind and East Solar subareas respectively, starting with the most favourable areas.  

- Identification of eventually existing further requirements (data procurement/measurements, 
studies, administrative processes) for RE development in the identified areas.  

- Definition of any limitations and conditions to be considered in the tender and/or permitting 
process.  

The Final Recommendation Report shall inform NREA how to best develop wind power and solar power 
projects in the relevant East Wind and East Solar subareas by selecting plots, which  

- are physically and technically suitable for installing wind power and PV solar power 
respectively; 

- show no or low social and environmental constraints (impacts); and finally 

- show high wind power and solar power potential. 

At the same time the Final Recommendation Report, together with the GIS data base, shall serve as an 
information tool and shall list outstanding activities and requirements for realisation of individual 
projects, thus facilitating later investments.  

The Final Recommendation Report is based on the SESA Wind Power Report and the SESA Solar Power 
Report, which identified and already pre-classified zones according to their physical suitability and 
environmental and social compatibility. The final suitability of areas will be defined by the additional 
consideration of the spatial power potential. The plots for wind/solar power development will be 
prioritised according to the following criteria: 

- The area is not classified as preclusive due to physical or social criteria such as soft soils, 
rough terrain, competing land use, etc. (see SESA Reports). 

- The area is not classified as preclusive or less favourable as a result of impact assessment 
(e.g. habitat protection, heritages, high risk, accessibility, etc.); i.e. the area is classified to be 
favourable from the social and environmental point of view (see SESA Reports). 

- The area shows the most favourable wind/solar power potential compared to other portions 
of the overall area. 
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Figure 2-1: Simulation method of the model MeteodynWT  
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2.1.1 East Wind-1 Subarea 

The East Wind-1 subarea has a rectangle shape with lateral lengths of about 20 km (west to east) and 
38 km (north to south). Most of the subarea falls within to the El Minya Governorate. The southern 
portion is part of the Assiut Governorate. The subarea is located more than 7 km away from the Nile 
Valley, but has good accessibility via well dimensioned asphalt roads next to or even crossing the 
subarea. In general, the subarea is common non-vegetated desert ground with a quite homogeneous 
geology. The southern half of the East Wind-1 subarea partly contains more complex terrain which is 
crossed by Wadi systems. Economic activities such as farming and mining can only be found in the 
southern part of the subarea. 

The following map shows the calculated wind potential for the East Wind-1 subarea for an elevation of 
80 m above ground level (a.g.). As indicated in the following map, the highest wind potential with wind 
speeds above 9.5 m/s at 80 m a.g. is expected in the northern part of the East Wind-1 subarea whereas 
in its southern part simulated wind speeds are predicted to be lower (7.3-8.0 m/s), which is however 
still a suitable range for wind power development. In general, the distribution of the wind speed can 
be considered as homogenous without extreme changes in the wind speed. Considering modern wind 
turbines in the multi MW range (e.g. Gamesa G114, 2.5 MW), the gross annual energy production 
(including considering wake losses from neighbouring wind turbines) would be in a range from 10-15 
GWh/a per turbine, depending on location and wake losses.  
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