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El€ctijicityXS ectodinfEgy p 2010

I Installed Capacity l
MW

Peak Load (MW) 23470

| Consumers (Million) l 26.4 J
Energy per Capita (khW) 1790

27440 |

Access to Electricity more than 99.1 %



* The average annual growing demand of
electricity in the last decade Is about 7%
and has increased to 11% In the last year.

*The peak load in 2011 is about 25500 MW.



Diversifying
The Energy Resources

Generation



Diversifying The Energy Resources Generation in 2010

- Steam : 48.2 %

- Comined Cycle : 41.1 %
-Wind : 0.8 %

- Hydro : 9.3 %

- Gas : 0.6 %

23% from Electricity Generation 2010 with no fuel
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Future Expansion
of Electricity Sector



Three demand
forecast scenarios
have been
developed for the
period 2006/2007 -
2026/2027
corresponding to
GDP growth rates of
4%, 5.5%, and 7%.

Under these
scenarios, the peak
load will increase
from 18500 MW in
2006/2007 to 42586
MW, 56654 MW, and
75779 MW in
2026/2027
respectively .

Demand Forecast Scenarios
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Generation Expansion Alternatives

Gas Supply Gas Price Nuclear Import HFO
Limited Escalation Available Available
Case 1 Yes 10%l/yr Yes Yes
Case 2 Yes 6%l/yr Yes Yes
Case 3 No 10%l/yr Yes Yes
Case 4 No 6%0/yr Yes Yes
Case 5 Yes 10%lyr No Yes




Generation Expansion Alternatives (Cont.)

Under gas-constrained, either high or low-fossil-fuel-price scenario,
nuclear power is a very attractive and economic option as the model
selects this technology up to the maximum allowed, 10 units. The first
nuclear unit comes on-line in 2017/2018, the earliest year allowed for
nuclear. Additional units enter the system at a rate of one per year.

In a low-growth environment, with same above conditions, nuclear still
remains an attractive and economic power generation option. One
noticeable result is that the model adds 1000 MW of HFO-steam units and
only 9000 MW of nuclear, that is, nuclear is not selected up to the
maximum allowed (10000 MW). This may be explained with the fact that
the larger nuclear units (1000 MW) are somewhat more difficult to add to
the system if the load grows in smaller increments.



Installed Capacity/Peak Load [MW]

[ Renewables

90,000 | mmm Nuclear 90,000
= GT-LFO
80,000 + | mmm Steam-HFO 80,000
B Steam-NG
70,000 +— I CC-NG - 70,000
= Existing System
60,000 == Peak Load 60,000
50,000 50,000
40,000 40,000
30,000 30,000
20,000 20,000
10,000 - 10,000
0 - 0
2006/2007 2011/2012 2016/2017 2021/2022 2026/2027

Projected Peak Load and Capacity Additions by Type
Under Case 1, 2, 3 — Medium Scenario



Power Project Plans Until 2027

Power Plants
Year

(MW)
2007-2012 | | 9250
2012-2017 ‘ 14072
2017-2022 14950
2022-2027 19700

Total 57972




Renewable Energy



Hydro Power

e —
i‘.«” el _A.caaiiiic‘nx
d NENNEEEEE
SeSEERSRRs Ser i s e

s

N

hydro is 2842 MW

(9.3 % from generated

energy )

/ Installed capacity from \
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Installed capacity : 550 MW

{20 MW Projects is Under Gonstruction

In cooperation with Germany and Denmark

920 MW is under preparation for financing




National Strategy up to 2020

Action Plan
20 x "20

Satisfy 20% of the generated electricity by renewable energies by 2020,
including:

12% from wind energy
i.e., reaching about 7200 MW grid-connected wind farms. Translating this
means adding about 600 MW wind farms annually.

EU Target 20% from Renewable Energy



Electrical Power Projections

* Power Planning Study Made By IAEA and
the EEHC, NPPA.
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The Peaceful Use
of the Nuclear Energy

tor Electrical Generation



Land Marks of The Egyptian Nuclear Power Program

1955

1957

1963

1964

Establishment of Atomic Energy
Commission.

Launching of Atomic Energy Establishment.

Establishment of Nuclear Energy
Department in Alex. University.

Bid. invitation for constructing NPP for
Electricity generation and water
desalination at Borg El-Arab, 150 MWe,

20 *103 m3/ day.



Cont. Land Marks of The Egyptian Nuclear Power Program

1967 | The project was stopped due to war 1967.

1974 A limited bidding among USA companies to
implement NPP in Sidi Kirir, 600 MWe.

The project was stopped due to TMI
1979 accident.

1980 | Selection of El-Dabaa site.



Cont. Land Marks of The Egyptian Nuclear Program

1981

1983

1986

2006

Formation of Supreme Nuclear Energy
Council.

International bidding for construction of a
NPP in El-Dabaa site.

The project was stopped due to Chernobyl
accident.

Public debate to renaissance Egyptian NPP.



Cont. Land Marks of The Egyptian Nuclear Program

Starting the cooperation with IAEA to set
2007 an integral plan for Iintroducing NPP
through developing the qualification of the

Egyptian infrastructure.
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Fields of cooperation
with IAEA

(quided with the IAEA documents)



Fields of cooperation withh TAEA

*Preparation of basic study ( preliminary feasibility study )
for the nuclear program
*Providing support to NPPA to contract with a consultant
engineer
Supporting legislative infrastructure
- Preparation of nuclear law to regulate and control all
the nuclear and radiological activities in Egypt

- Establishing an independent regulatory body
*Site studies (El Dabaa and others)
Developing the technical and human resource capabilities
needed for NPP implementation ,safety and security
Power Planning Study Made By IAEA, EEHC and NPPA.



Cont .Fields of cooperation with TAEA

« Based on the results of the basic studies and social
debates , a strategic presidential decision was taken in
2007 to start a nuclear program aiming at construction

of NPPs for electricity generation.
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Eqyptian Gonsiderations for Nuclear Power Plants:



Egyptian Considerations for Nuclear Power Plants

— Refueling outage intervals (months).
— Meets IAEA requirements and norms.
— Unit Nominal Power Level (MW) .

— It has a “Virtual reference Plant”, OR

— Evolutionary technology representing the most
recent example of the same technology that has =
5 years operating history.

— Conditions in relation to the electrical grid of the
receiving country (Will it require grid
Improvements to accommodate? Yes/No).



Egyptian Considerations for Nuclear Power Plants

(Cont.)

— Seismic Design Level (g).

—Design includes double/secondary
containment.

— Containment structure designed to
withstand aircraft impact.

—The design life-time of =2 40 years.

—Number of reference units operating,
where and respective size (power).



Egyptian Considerations for Nuclear Power Plants

(Cont.)

—Number of units in construction (where
and respective size and power).

— Approximate progress of the units In
construction (i.e. 25, 50, 75 %).

— Operational indicators (i.e.
capacity/availability factors of reference
designs).

—Maximize local participation.



Egypt is planning for adding about 5000 MW of nuclear power
by the end of 2027.

Recent studies made in cooperation with IAEA revealed that the
Egyptian electric network can technically afford up to 1600 MW
for one NP unit.

Although choosing power plants of such sizes improves the
economy of scale of operation, Medium reactor sizes may be
welcomed for the following advantages:

— They will make the electric power system more stable, since
the largest unit which is under construction now is 650 MW.

— SMR that have simplified design and operation capabilities
which are more appropriate to be installed in the developing
countries that start their programs.

— SMR can offer Egypt good opportunities for maximizing of
local participation.



Thank You

M ..
g ¥
4»‘@
.‘-;\‘a'""h.': 1 .




