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Energizing Egypt for Prosperity
Our Power Generation Vision for 2050
MIK Technology, USA
By
Maher Kelada
Abstract:
Egypt relies on burning of fossil fuels to satisfy about 85 percent of its electricity requirements.
Electricity consumption is growing at a rate of 8 percent a year. The country's oil and gas reserves
expected to dry up within 30-50 years. By 2030, Egypt oil reserves will be only 1.5 million barrels
and would be importing 400,000 barrels per day to run its refineries at capacity. Egypt natural gas
reserve is 76 trillion cubic feet. Natural gas exports amounts to 630 billion cubic feet per year and
expected to reach 800 billion cubic feet in 2030. In addition, the country is experiencing fast
acceleration in local consumption of natural gas and will face the same dilemma, as in the case with
its oil depletion, in just few decades.
MIK Technology proposes a scheme to make up for the depletion of the fossil fuel reserves, while
supporting the population growth and its aspiration for a better life in years to come. MIK
technology also believes that natural gas export represents a burden on the economical development
of Egypt. Regardless of political rhetoric or regional contentiousness, the theoretical heating value
of natural gas annual exports is 194 TWH that amounts to a 22 Gigawatts of electrical power. This
is comparable to the name plate capacity of all Egypt’s power generating facilities (23.4 Gigawatts).

I. Introduction:
Energy and infrastructure are two essential factors in the national development of any country.
Egypt is no different. In our view, we see the need for a comprehensive multi-faceted plan that can
sustain the development of this country to 2050 and beyond. In fact, most of oil and gas producers
in the region that they rely primarily on selling these commodities for supporting their welfare will
have even harsher destiny. Luckily, Egypt is blessed with the Nile River, fertile land and a large
community of intellectuals. With innovative ideas and sincere contribution of its people, Egypt will
overcome its problems and will prosper and regain its status as the leading force in the region.
Although electrical power consumption per capita has increased in the last decade by more than
50% -- from 1000 Kilowatt Hour in 2000 to 1548 Kilowatt Hour in 2009-- we believe that such rate
will not support the country recent aspiration. It is our opinion that other sources of energy must be
envisaged, particularly when fossil fuel in Egypt and the Middle East is being depleted. MIK
Technology has proposed earlier the installation of its new Osmotic power technology to generate 3
Gigawatts from the Qattara Depression. This is a significant renewable energy addition, but will not
suffice the country optimistic plans to support its population in 2050.
Egypt needs a clear energy plan with specific objectives and deadlines to meet the development of
the nation and the prosperity of its people. Any plan that maintains status quo or moving in a circle
is no longer acceptable. Egypt needs a new visionary plan that is based on the use of all economical
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non-fossil means of power generation technologies including solar, nuclear, wind, osmotic and
biological. However, no plan will be fully successful without the diligent collaboration of private
businesses and financial organizations to enforce and participate in rebuilding this country.
Energy policymakers have taken an increasingly hard look at the potential of wind power. The
National Renewable Energy Authority (NREA), which manages Egypt's clean energy portfolio, has
mapped out a strategy to develop the country's abundant wind resources. It is NREA immediate
goal to construct wind power field to generate 7,200 MW of electrical power by 2020. This is a
great beginning, but is this a doable plan under the political and economical constraints that the
country currently faces? If the average energy potential of each wind turbine is about 1 MW, this
implies that 2 turbines should be installed daily for the next 10 years, at a total cost of more than 7
billion dollars.

II. MIK Technology Proposed Goal:
Every plan must have an ultimate objective that is achievable by a coherent set of doable steps or
phases. In our attempt to replace Egypt’s depleted fossil fuels with renewable resources and enrich
the life of its people, it would be prudent to analyze the country available energy resources and
consumption pattern to devise an action plan to achieve these objectives.
In 2000, Egypt power per capita was 115 Watt and reached 177 Watt in 2010. Power per capita is
a useful indicator to compare different countries against one another. Power or energy per capita
defines the electrical potential in Watt or Kilowatt Hour that a country produces from all its
projects, industries and people at a given year, divided by the population of the country at the same
year. However, it does not mean that each citizen actually consumes this amount of electric power.
The net capacity factor of a power plant is the ratio of the actual output of a power plant (power
demand or consumption) over a period of time divided by its potential output (the installed
capacity) if it had operated at full nameplate capacity the entire time. Take as an example the
country’s largest project known as the Aswan High Dam, this project has an installed capacity of
2,100 MW, but it has operated at an average annual energy production of 11,371 GWh (equivalent
to 1,298 MW) of energy in 2007-2008. This implies that the dam had a capacity factor of 61.8%.
The rated potential output of Egypt current name plate capacity is about 23.4 Gigawatts, but its
actual output is about 15 Gigawatts with capacity factor of about 63 %. Capacity factors vary
greatly depending on the operating parameters of the facility, type of fuel that is used and the design
of the facility. The capacity factor should not be confused with the availability factor of a power
plant. The availability factor is the length of time that that facility is capable of producing
electricity over a certain period, divided by the length of the time of this period. A simple example
of availability factor is solar energy recovery. In this case, the solar collector is only capable to
capture solar energy, let us say in 9 hours of the day, then the availability factor is (8 hrs /24 hrs) x
100 = 33.3%.
Egypt current power consumption per capita is a rather modest in comparison with Libya’s power
per capita of 475 W and Qatar’s power per capita of 1645 W. While Egypt population has increased
in the last decade from about 68 million in 2000 to about 82 million, power consumption per capita
has also increased by a relatively constant rate, but by a modest amount of about 6.2 W/yr. This
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implies that the increase in population by about 14 million people was coupled also by expansion of
the existing power generation facilities by more than 800 MW. This reflects the effort of the
Egyptian government in expanding its electrical sector.
MIK Technology also believes that a progressive increase in power per capita of, at least, 6.2 W/yr,
has to be maintained to achieve the aspiration of the citizens for a better life. It should be a goal that
every home in every town and village of Egypt would have electrical power by mid the 21st century.
Now, if the population growth rate is hypostatically stayed about 2% per year, then the population
would exceed 180 million people in 2050 and power requirements would be about 5.2 times the
power consumption of 2010. MIK Technology projection is shown in Table 1. The population rate
growth that is used in this evaluation is 2% due to uncertainty of population growth in the next 40
years. It worth mentioning that Egypt population growth between 2000 and 2011 was only 1.776%.
MIK Technology Plan for Energizing Egypt for Prosperity
Population Growth @ 2% Rate and Electric Power Demand by 2050
Year

2010

2020

2030

2040

2050

Population, millions

83

101

123

150

183

Power, Gigawatts

15

24

37

55

78

Table 1: Egypt Population Projection and Power Demand by 2050

III. MIK Technology Proposed Plan:
Egypt fossil energy resources are depleting and it will have only a trace of natural gas after 2030.
Egypt has no many choices. The philosophy of using oil products to run its private and public
transportation systems have to revamped since importing these products from neighboring countries
will be costly prohibitive. Shifting gradually to hybrid fuel (electric-natural gas) for operating
vehicles and electrical power for operating railroad system is highly advisable.
Our proposed project will allow for generating large amount of methane, as it can be seen later in
the biological energy generation proposal. This source of methane gas would mitigate some the
problem of depleting natural gas resources. Further, the Egyptian government may eventually
reconsider its long term commitments of exporting its natural hydrocarbon products.
Egypt should be proud of the fact that in just 25 years, it will be shifting from the age of carbonbased energy to the age of the electron-based energy. It is an irony that Egypt in just 25 years would
become the most environmentally conscious country in the Middle East!
Reaching this level of sophistication will be rather expensive, but Egypt has no other choices! The
goal here is to make the impossible --- possible! Rebuilding a nation and bring it out of the abyss
mandates a major shift in culture, but this has to go hand in hand with revamping all of Egypt’s
educational programs and the antiquated social and political values of many Egyptian communities
and their leadership.
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MIK Technology is proposing a clear and comprehensive plan that will touch every aspect of public
life and every system that generates or consumes energy. A plan that is based on the use of all
economical non-fossil means of power generation technologies to deliver 78,000 MW of electric
power by year 2050.
This plan includes the following:
1.
2.
3.
4.
5.
6.

Wind Power
Solar Power
Nuclear Power
Osmotic Power
Biological Energy
Administrative Power Management

1. Wind Power –the 20 GW Option:
Currently, Egypt has 550 megawatts (MW) of installed wind power capacity. The government has
set a target of 7,200 MW by 2020 as part of a national plan to generate 20 percent of the country’s
energy from renewable resources by the end of the decade. In 2006, the government allocated 650
square kilometers of undeveloped land near the Red Sea to the New and Renewable Energy
Authority (NREA) for development of wind farms by the private sector.
Egypt hopes to harness the wind to help meet its soaring demand for energy. However, plans to
build a network of wind farms near Gebel al-Zeit on the Red Sea coast upset many conservationists.
They fear that a large alley of wind turbines would kill thousands of migratory birds every year.
More than 1.5 million migratory birds, including several globally threatened species, travel through
the area twice every year. Among them are White Storks, European Honey Buzzards, Lesser
Kestrels, Steppe Eagles, and the critically endangered Northern Bald Ibis. Normally, the birds fly
higher than the 100 meter wind turbine, but during a dust storm birds tend to lose altitude and their
risk becomes imminent due low visibility.
One energy expert estimated that over 3000 wind turbines could occupy Egypt’s Red Sea coast by
the end of the decade. Even by conservative estimates, several thousand birds could be killed each
year. Studies of wind farms in Belgium indicate that bird collision rates varied from 0 to 125 per
turbine per year depending on location. In general, it appears that the majority of migratory birds fly
below 200 meter elevation, as they are affected by hunger, fatigue or due to strong wind. As a
result, birds have high potential of being struck by the rotating blades of a wind mill.
MIK Technology recommendation:
1.1 Few mountain ridges in Egypt have a potential of supporting wind power generation. Egypt
Eastern Mountain along the Red Sea extends more than 750 kilometers. This mountain ridge can
provide an excellent alley for the largest windmill farm in the world. At elevation exceed 500 meter
with estimated average wind speed exciding 7 m/s. This mountain ridge will not interfere with the
routes of migratory birds and it will not impact the narrow land corridor along the seashore than
could be used for constructing major resorts. Further, it will not occupy the space needed for our
proposed fast electric speed train between Halaib at the border of Sudan and Port Said-Sinai on the
Mediterranean, as per our earlier paper “http://www.miktechnology.com/egyptsland.html”.
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Obviously, a road has to be constructing along the crest of the mountain ridge for wind mill
installation. This road will be also used for to access and explore mining potential in this mountain.
It is our vision that the eastern side of the mountain that is facing the red sea be developed also as a
mountain resorts and single dwellings for the foreign elites who would like to retire in Egypt.
Figure 1 depicts MIK Technology proposed 20 GWe of delivered electrical power, the world’s
largest mountain-installed Wind Power Project. It comprises 750 km Wind Turbine alley on Egypt’s
Eastern Mountain Ridge, 150 km alley on West Sinai mountain ridge and 100 km alley on
Northwest of Qattara Depression mountain-ridge. It is our estimation that the proposed concept will
provide at least 25,000 wind mills, each rated at 2.5 MW, for a net power generation of 20
Gigawatts at 30-40% efficiency. A comprehensive survey of wind speed and pattern on top of these
mountains is required. The system will be designed in accordance with International
Electrotechnical Commission (IEC) guidelines.

Figure 1: MIK Technology proposed 20 GWe Wind Power Project
1.2 MIK Technology has proposed a project to develop the Qattara Depression that is highlighted
briefly in our drawing “ http://miktechnology.com/egyptsrenaissance.html”. In this project, it is
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potentially possible to install 1-2 Gigawatts wind farm on the top of the 200 meter ridge westsouthwest of the depression. It would be also possible to redesign the proposed partition between
the Brine Lake and Qattara Sea to install a row of wind mills to generate additional 250 MW.
Our proposal for recovering wind power in the Qattara is based on Pielke and Mahrer 1983 study of
“Climatic Changes Due to a Deliberate flooding of the Qattara Depression”. The study indicates the
presence of noticeable effects on the horizontal and vertical wind fields and for the temperature and
moisture patterns. Thermally induced updraft wind generated by the water evaporation from the
Qattara surface reinforces the lake breeze along the southern shores of the lake. This will enhance
horizontal wind speed and allows for sustainable wind power generation.

2. Solar Energy- the 30 GW Option:
Solar radiation is an important source of renewable energy and must be considered as long as terrain
topography and environmental conditions allow its application. All types of solar power generation
systems are non-continuous and their operation is restricted by solar energy availability. To
compensate for this deficiency, solar systems are normally over designed to generate additional
power to be stored for later use, at night or during cloudy days.
Both parabolic trough thermal conversion and multi-junction photovoltaic cell offer vast potential in
solar energy collection. In general, the size of the plant correlates reversibly with solar intensity and
solar energy conversion efficiency. In the Sahara, direct solar insolation is 8.3 kWh/m²/8 hrs day.
For commercial installation, solar insolation may vary according to location of the solar collectors
and their orientation towards the sun.
Solar parabolic trough, as shown in Figures 2 and 3, seems to be the choice in conventional large
thermal solar energy recovery, particularly when relying on conventional steam turbines. A
parabolic trough is generally constructed as a long parabolic mirror, usually coated silver or
polished aluminum, with a receiving tube running its length at the focal point. The trough is usually
aligned on a north-south axis, and rotated to track the sun.
Heat transfer fluid, often oil, runs through the tube to absorb the concentrated sunlight and returns
to a series of heat exchangers in the power block where the fluid is used to generate high-pressure
superheated steam. The superheated steam is then fed to a conventional steam turbine/generator to
produce electricity. The spent steam is condensed in a standard condenser and recycled for reuse.
Efficiency of these types of equipment based on converting direct solar radiation into grid
electricity is about 20%.
Most if not all of these systems are provided with storage of heat, normally a type of molten salt, to
meet demand after sunset, for a limited period of 4-6 hours. To sustain continuous power generation
when solar energy is not available for extended periods, a hybrid system is advised. In such system,
adding a natural gas fired turbines or preferably adapting the conventional turbines of the solar
power system itself seems a practical and economical arrangement to sustain the needed demand.
Molten salt is a mixture of 60 percent sodium nitrate and 40 percent potassium nitrate, commonly
called saltpeter. It must be kept at a temperature of about 290 degrees Celsius to keep it in fluid
phase and ensure that it does not freeze during the night. Addition of other nitrates like calcium
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nitrate reduces the melting point (133 ºC). Molten salt retains its heat for up to six hours when
stored in specially designed storage tanks. Regarding estimation of molten salt demand, a 100megawatt turbine would need a tank of about 30 feet (9.1 m) tall and 80 feet (24 m) in diameter,
containing 4,000 m3 of salt to drive it for additional four hours. This implies that 1 GW solar power
plant with a salt storage system as a backup for 4 hrs / day requires 60,000 m3 of salt!

Figure 2: Extremadura, Spain

Figure 3: Solar Energy Generating Systems

Technology: Concentrating Solar Power
Capacity: 50 MW

Technology: Concentrating Solar Power
Capacity: 354 MW

Alvarado I (2009) uses parabolic trough technology
and consists of 768 solar thermal collectors that
supply electricity to power about 50,000 homes.
A second 50 MW unit, Alvarado II, is planned to be
constructed in the same area, (Source: Reuters).

The site consists of nine separate solar power plants.
SEGS uses nearly one million parabolic mirrors to
track the sun, focusing sunlight on a central tube
containing synthetic oil that heats up to 400 degrees
Celsius, (Source: Alan Radecki).

Figure 4: Sharp Solar

Figure 5: Enfinity, Belgium

Technology: Photovoltaic Solar Energy
Capacity: 600 MW

Technology: Photovoltaic Solar Energy
Capacity: 100 MW- 450 acres

Alvarado I (2009) uses parabolic trough technology
and consists of 768 solar thermal collectors that
supply electricity to power about 50,000 homes.
A second 50 MW unit, Alvarado II, is planned to be
constructed in the same area, (Source: Reuters).

Photovoltaic Park in Les Mées of Alpes- de
Haute-Provence. It is the biggest solar array
in France. Landscape was preserved with space for
grazing and a system without a concrete foundation
Photograph: Boris Horvat/AFP/Getty Images.
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Solar Photovoltaic cells, Figures 4 and 5, depict large scale installation of photovoltaic plants. These
cells are composed of various semiconducting materials. These materials become electrically
conductive when supplied with light or heat, but operate as insulators at low temperatures.
To manufacture a solar cell, the semiconductor is contaminated or doped with the intentional
introduction of chemical elements, with which one can obtain a surplus of either positive charge
carriers (p-conducting semiconductor layer) or negative charge carriers (n-conducting
semiconductor layer) from the semiconductor material. If two differently contaminated
semiconductor layers are combined, then a so-called p-n-junction results on the boundary of the
layers. When sunlight strikes the surface of a PV cell, this electrical field provides momentum and
direction to light-stimulated electrons, resulting in a flow of current when the solar cell is connected
to an electrical load.
Recent development in this field has generated several multi-junction cells (NREL, BoingSpecrtolab, Solar Junction and others) that operate with solar conversion efficiencies exceeding
40%. These new cells make photovoltaic an attractive option for direct one-step electric power
generation, as compared with thermal solar generation. Similar to thermal solar systems,
photovoltaic system are available for few hours per day. Therefore, these systems have to be over
designed to generate additional power to be stored for later use at night or during cloudy day. The
power storage devices in this case are usually large expensive batteries. Careful evaluation of
efficiency and availability of any selected technologies for long term plan must be carefully
addressed.
Since both technologies are solar operated systems, then their availability is limited to 8-10 hours
daily. This implies that additional capacity has to be generated in these limited hours to sustain
operation for the rest of the 24 hours-day and potentially for extended absence of solar energy.
Therefore, both systems have to be oversized to overcome inherited solar radiation conversion low
efficiency (20% or 40%) and allows for storing energy when solar energy is not available.
Accordingly, both systems are normally designed with means to store energy as explained earlier or
provide hydrocarbon operated power generation equipment to make up for the deficiency of the
primary system.
In the western desert, the potential direct solar insolation, considering a perfect solar collator system
(100% efficiency), is about 8.3 kWh /m²/ 8 hrs-day. If it is desired to construct a solar plant of a 100
MWe of delivered electrical power, with estimated solar day of about 10 hours, in addition to 6
hours for night power demand of full radiant energy, then the size of such plant will be: (100,000
kWe x 16 hrs-day) x (8.3 kWh/m²) / (8 hrs day) = 1,660,000 m2.
Considering, the efficiency of heat conversion to electricity (20%), the spacing of collectors on the
ground (60%) and the spare capacity for night operation of additional 4 hours, then actual solar
plant designed capacity is:
Actual plant power generation size: 100 MWe x (16/12) / (0.2 conversion eff.) = 666 MW,
Plant space area: (1,660,000 m2) / (0.2 energy eff.) / (0.4 space eff.) = 20.75 km2, or 5,200 acres.
In general, a parabolic trough power plant uses about 5 to 10 acres land per megawatt of electric
capacity. The area required for photovoltaic collectors is about half of the area required for
parabolic trough collectors.
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2.1 MIK Technology Recommendation:
Constructing parabolic thermal solar collator of 30 GW delivered power requires more than
1,500,000 acres. The molten salt storage(s) is enough to run the system additional 6 hours after
dusk. Its volume is about 1.8 million m3. On the other hand, the photovoltaic solar system requires
about 600,000 acres and huge number of DC batteries. The size of this equipment is massive, but
doable. However, installation of such system in Egypt will be highly risky due do Egypt’s fifty-days
spring sand storm known as “al khamaseen  “الخمسين, as illustrated in Figure 6.

Figure 6: Egypt Al Khamaseen (fifty days) spring sand storm pattern
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These storms have no well defined pattern or direction and could blow with a speed up to 140
km/hr. The storms may blow in easterly direction from the Libyan Desert or may blow in westerly
direction from the Arabian Peninsula. They may last few hours or few days, where visibility
becomes limited to few meters. Figure 7 depicts a very recent sand and dust storm over Lower
Egypt, including Cairo. This is a mere winter storm and should not to be confused with Al
Khamaseen spring storm. According to the Egyptian Meteorology Administration, this latest winter
storm expected to last 72 hours.

Figure 7: Dust storm over Cairo in February 28, 2012
The impact of such storms on the thin film surface of photovoltaic cells or the mirror-like polished
trough surface of the parabolic thermal collector would be disastrous. The severe sand blasting
effect will scratch the polished surface of millions of these collectors, causing the deflecting of light
and solar radiation and significantly reducing power generation. The labor & time to clean the dust
off millions of collectors will be a horrendous task.
The 354 MW parabolic thermal solar trough plant that is shown in Figure 3 has one million
parabolic mirrors. Can we imagine how long it takes to dust off these collators after a sand storm?
Then, can we estimate the time and manpower required to dust off a system that is 85 times larger
(30 Gigawatts of delivered power)?
MIK Technology believes that solar energy is an important source of energy for Egypt’s survival in
spite of its limitation. In order to take advantage of the solar technology, we recommend the
following:
1. Avoid installation of the solar system as one large plant, but preferably in many clusters forming
at least five or six smaller units of 5-7 GW each. These units should be distributed around the
country to reduce the risk of damaging the whole plant in one blow! The distribution of such large
facilities will have also favorable uniform distribution of labor and economics around the country.
Risk assessment will be required to determine the preferred installation points that minimize risk.
Tentatively, we suggest the following locations: Northwest of the Qattara Depression, East of El
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Farafra Oasis, West of Toshka in Egypt western desert, East of Lake Nasser, East of El Menia in
Egypt Eastern desert and in Sinai.
2. It would be advantageous that some of the units be of the parabolic thermal trough type,
particularly when natural gas is available in one of the selected locations. This will allow making
advantage of the units’ turbines to generate power, while the unit solar section is down due to sand
storm or maintenance.
3. Integrate the power distribution grids of the solar energy generation system with that of wind
energy system. Since such sand storms may impede productivity of solar power, but simultaneously
will enhance power generation of wind farms and could make up of the solar energy loss.
4. Both solar and wind power generation systems require extensive electric power storage battery
system. Such storage means could be shared between these two types of power generation systems,
if they are located in close proximity, as in Qattara, Sinai, Eastern Mountain Ridge, etc.
5. Design modification of photovoltaic panels and parabolic troughs installation to protect and
mitigate sand storm effect will be proposed by MIK Technology using its proprietary design, when
approval of such projects would become imminent.

3. Nuclear Power- The 10 GW Option
Nuclear power is not the preferred option, but it may be the option of necessity. MIK Technology
has suggested in an earlier paper that the nuclear plant be constructed in the Halaib territory for its
remote location and for being less affected by seismic activities. A third generation nuclear power
plant using boiling water reactor (Advanced Boiling Water Reactor- ABWR) of standard power
output of 1.35 MWe is suggested. The reactor is seawater cooled, with Nile river water backup is a
potential. Two units are needed to support development of Egypt eastern desert and installing a fast
electrical train along the western shore of the red sea and along the eastern and western shores of
Sinai. A total power production of 2.7 Gigawatts is required with the possibility for additional units.
In the absence of fossil fuel one may need to be cognizant of the following viable environmental
and operational scenarios:
Question 1: What will happen if a 140 km/hr (39 m/s) Khamaseen sand storm, although infrequent,
would shut down or impede all the solar power systems, while all wind power systems are also
being automatically shut down to minimize their damage?
Question 2: What are the power generation technologies that offer the maximum online availability?
Answer 1: Shutting down units of operation during emergency such as hurricane, cyclones, sand
storm, fire, etc. is standard safety and engineering practice to minimize risk and avoid loss of
life and property. Most of the wind turbines have cut-out speed of 25 m/s. High speed wind
turbines are of heavier construction, requiring higher cut-in wind speed to overcome their
higher inertia, which make them less efficient in making use of dominant low speed wind.
Answer 2: The power generation technologies that offer the maximum online availability for Egypt
are three: Hydropower, Nuclear power and Osmotic power with availability exceeding 90%.
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Therefore, we believe the a nuclear power facility generating 10 GWe along a 3 GWe osmotic
power from the Qattara Depression and 2 GWe from Aswan High Dam will provide a stable level
of power security of 15 Gigawatts.

4. Osmotic Power- The 3-5 GW Option
The project configured in Figure 8 is based on employing MIK Technology for hypersaline osmotic
power generation of 3-4 Gigawatts,”http://www.miktechnology.com/qattara.html”. This power will
be used in developing the mid-Saharan Qattara Depression region (30,000 km3) into a completely
self-sustainable and habitable community for 3-5 million people, generating jobs for multitude of
citizens and constructing the Qattara City. This electric power will be also used to desalinate
billions of cubic meters of brackish and agricultural drainage waters to cultivate one million acres,
creating the largest manmade inland aquatic habitat and world-class resorts in the midst of Egypt’s
western desert.

Figure 8: Qattara Depression Project
MIK Technology believes that an additional 1-2 GW of Wind Power can be generated on the 200
meter high mountain west-northwest of the depression and another 1 GW by photovoltaic solar
panels that will be required on all public, commercial structures and buildings in the Qattara City
and in the Qattara Industrial District.
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5. Biological Energy – The 4 GW Option
Egypt agricultural biomass waste amounts to 25 million tonnes of dry material per year. About half
of this quantity is byproduct of 5 main crops, specifically rice, corn, sugar cane, sorghum and
cotton. Rice growing seems to be limited to the delta, while sorghum and sugar cane seems to be
concentrated in Upper Egypt. Distribution of these crops in the different governorates of Egypt is
shown in Table 2.
Burning is the main practice in the world to get rid of the straws. Few processes have been devised
to make advantage of this valuable biomass such as fermentation to produce ethanol, pyrolysis to
produce useful combustible products and anaerobic digestion to produce methane. MIK Technology
recommends the anaerobic digestion process (Figure 9) that is currently in use for generating
landfill gas. This gas will be refined to produce methane. The methane will be used for heating
rather than for generating more electricity and for manufacturing renewable nitrogen fertilizers.
There will be always a demand for heating media for domestic and industrial use, such as boilers
and furnaces that would not work without direct heat and there will be always a demand for urea
and ammonium fertilizers to grow our food.

696,000
561,000
911,000
1,480,000
385,000
-

Corn
Stover
623,000
342,000
248,000
204,000
835,000
865,000
395,000
991,000
357,000
445,000
-

Cotton
Residues
271,000
254,000
-

Sorghum
Residues
481,000
411,000
-

Sugar cane
Residues
-

4,033,000

5,305,000

525,000

892,000

4,747,000

Governorate

Rice Straw

Behaira
Gharbia
Kafer El Shiekh
Dakahila
Sharkia
Monofia
Bani Sewif
Menia
Assuit
Sohag
Qena
Aswan
Luxor
Total, Tones/year

-

Table 2: Egypt Dominant Agricultural Biomass Waste and Residue, by Eid M Megeed.
Experimental results show that about 150 -210 m3 methane gas can be produced from each ton of
straw. Based on the biomass material and amount shown in Table 2, the estimated amount of
methane that can be produced is more than 80 billion cubic feet of methane, which is theoretically
equivalent to 2.7 GW power. This power potential could double or triple if all agricultural biomass
and municipal dry waste are treated in a similar fashion.
Landfill gas is composed of 50-75% methane, depending on the biomass type. The balance is
carbon dioxide and a small percentage of sulfur gas and other traces of organic compounds. Some
municipalities may use landfill gas directly for heating. MIK Technology objects to this practice for
two reasons.
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1) Landfill gas is a serious health hazard for domestic use and effect reliability of machinery due its
content of acidic components.
2) Landfill gas contains appreciable amount of carbon dioxide, which is a valuable feedstock in
enriching algae and green houses vegetation growth. As well as synthesizing urea fertilizer
production.

Figure 9: Typical Earthen Landfill
Therefore, means to refine landfill gas will be provided with each of the proposed landfill sites. A
typical landfill gas refining is shown in Figure 10, by Acrion Technologies, Inc.

Figure 10: Schematic of recovered cleaned methane and carbon dioxide from landfill gas
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Several landfills could be constructed, at least at a rate of one landfill and its associated gas
recovery system in each of the governorates that generates agricultural biomass. Landfill gas
projects are labor intensive that will offer many work potentials. Enriching green houses with
carbon dioxide or injecting carbon oxide in the algae ponds can increase growth rate of theses flora
by 50-70%. Therefore, each of these landfills will have an adjacent greenhouse and algal biodfuel
pond to allow for direct use of carbon dioxide that is generated as byproducts by anaerobic
digestion of biomass. For bio-nitrogen fertilizer production, the renewably generated methane can
potentially produce more than 2 million tons of urea annually without the need for any fossil fuel or
natural gas!
MIK Technology promotes not only renewable energy, but also renewable chemistry!
Growing algae for fuel in Africa and the Middle East is hardly recognized. Figure 11, depicts
development of this technology around the globe since 2010.

Figure 11: Algae Biofuel Production by Regions, 2010-2020

6. Administrative Power Management- The 12 GW Option
The government and the elected legislative councils of Egypt have the ultimate responsibility in
projecting, planning and implementing policies to insure availability of energy that achieves the
advancement of this country and fulfills the aspiration of its citizens for better life. The proposed
following few items are relatively easier tasks that can be mandated and implemented to generate
more than 5,000 MW in just few years.
1. Install photovoltaic cells on all government and governorates offices, buildings, schools,
railroad station, prisons, ware houses, military installations, etc. to replace current normal use of
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electrical power. Accredited and experienced private organizations may be considered to provide
such service.
2. All existing resorts along Egypt’s shores are required to provide at least 50% of their normal use
of power and water within a 5 years program. Public utilities will be available beyond this limit.
3. As a condition to for obtaining a permit for construction of new resorts along Egypt’s shores,
owners/builders must provide carbon-free emission power generation system to meet facilities’
normal power load and 50% of their potable water requirements.
4. All recent modern housing communities, corporate offices, medium to large commercial and
industrial businesses, with more than 50 employees, are encouraged to consider at least 25%
carbon-free emission power generation means. Government subsidies should be provided to small
businesses to encourage participation in using renewable energy. Energy cost would be relatively
higher after the first 1000 kWH annually/per employee of each establishment.
5. Social organizations for child care and orphans, as well as, destitute families and incapacitated
persons will get their first 200 MWH annually/per person free of charge.
6. Renegotiate Natural gas export agreements to reduce allocation by at least 25%. It is a fact that
the cost for generating renewable energy far exceeds the revenue from selling natural gas based on
the caloric value that is generated
Maher Kelada
MIK Technology
Houston, Texas USA
Maher.kelada@miktechnolgy.com
1+ 281-731-8355
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