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CSP Technologies

Power Tower : A field of heliostats track the sun and
reflect solar energy onto a receiver mounted on a

central tower.

Dishes : Track the sun on two axes and
concentrate solar radiation onto the receiver

moving with the dish. —_—

Parabolic Troughs : Concentrate solar radiation
onto a tube located in the trough’s focal line. The

track the sun on one axis.

; “ 1 Solar Thermal Power & Desalination Symposium
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Solar Resources Iin Egypt

Egypt Annual Average Of Egypt Annual Average Of
Direct Solar Radiation Global Solar Radiation
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Developing The Project

In 1997, Technical assistance offered by IEA/ SolarPACES in the early
steps have been taken to develop the first plant

Site Selection 7.
KURAYMAT was selected from 4 candidate sites
0 92 km South of Cairo !x,
0 Good Solar radiation (2400 w/m2/y) |
U Cooling water available
O Natural gas available
O Existing (500, 220, 66 kV ) grid connection

Capacity Building -
Training of 5 engineers from NREA on CSP technologies and O&M
a 3 in KJC/USA

d 2 in PSA/Spain

: “ 1 Solar Thermal Power & Desalination Symposium
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Pre-feasibility Studies

In 1997, Two pre-feasibility studies were performed, based on parabolic
trough collectors and central tower receiver technologies through financial
support of the EU.

; “ 1 Solar Thermal Power & Desalination Symposium
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Feasibility Studies

In 1999, NREA has contracted with the German Firms to conduct the
feasibility study for the project (Technical / Economical / Financial).

W Integrated Solar Combined Cycle System “ISCCS”
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Technical Design Data

In 2003, NREA has contracted with the German firm to :

 Prepare the Conceptual Design of the ISCC.

O Prepare the Request for Proposals (RFP) in terms of EPC cum O&M
 Assist NREA in the evaluation

 Support NREA in negotiations with the successful bidder.
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Satellite view of the site

Gas
pipeline

500 kV
transmission
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Financing the Project

GEF has allocated a grant of 50 Million US$ to cover a substantial

part of the incremental cost Iin comparison to the least cost
conventional alternative producing the same annual amount of the
electric energy.

JBIC has agreed to finance the thermal portion of the plant by
about 10.665 Billion JPY through a soft loan.

NREA will cover the local currency portion required for the project

Solar Thermal Power & Desalination Symposium
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Pre-Qualification Phase

Process

SOLAR Island

Combined Cycle Island

Issuing the RFPQ

30 Aug. 2005

(1 8 Firms purchased the document)

26 Dec. 2005

(1 7 Firms purchased the document)

Submittal the PQ
document

22 Nov. 2005

(7 Firms submit their qualification
documents)

26 Mar. 2006

(7 Firms submit their qualification
documents)

Evaluation & Short List

14 Mar. 2006
(4 Qualified firms)

9 Jul 2006
(6 Qualified firms)

New & Renewable Energy Authority “NREA”

Solar Thermal Power & Desalination Symposium
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Tendering Phase

Process SOLAR lIsland Combined Cycle Island
Issuing the RFP 30 May 2006 3 Aug. 2006
Pre Bid meeting 11&12 Jul. 2006 19 Sep. 2006
1st Stage Submittal 6 Aug. 2006
(Technical Proposal) (3 Firms submit their proposal)
1st Stage Evaluation |15 Aug. 2006
Clarification Meeting 16— 18 Sep. 2006
(Solar)

Coordination Meeting
(Solar + CC) 19 Sep. 2006
25 Jan. 2007 19 Dec. 2006

2nd Stage Submittal

(Final Technical + Commercial)

(2 Firms submit their proposal)

2nd Stage Evaluation

22 Feb. 2007

10 Apr. 2007

Negotiation &
Contract sign

21 Oct. 2007

30 Sep. 2007

New & Renewable Energy Authority “NREA”

Solar Thermal Power & Desalination Symposium
Cairo University, 11-12 Nov. 2007
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Project Contracts

Company Foreign Local

Combined Cycle Island

Iberdrola Ingenieria y Construccion
30 Sep. 2007

EPC Contract | 17,430,000,000.0 JPY 281,860,043.0 LE

SOLAR Island
ORASCOM Construction Industries
21 Oct. 2007
EPC Contract | 66,993,211.0 US $ 187,329,902.0 LE
O&M Contract | 03,219,815.0 US $ 016,709,382.0 LE
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Project Description

d The plant will have a capacity of about 140 MW, out of them from solar
sources of about 20 MW, combining with a conventional fossil fuel portion
of about 120 MW.

O The solar island consists of a parabolic trough solar field with total area
about 130800 m? capable of generating about 64 MW,, of solar heat at a
temperature of 393°C, the related Instrumentation and Control (1&C) and
control room and the heat transfer fluid (HTF) system up to the HTF inlet
and outlet flanges of the Solar Heat Exchanger

O The combined cycle island will consist of one gas turbine with 1SO rating of
about 80 MW, one heat recovery steam generator (HRSG), one steam
turbine of about 70 MW, and solar heat exchanger capable to absorb about
the solar heat, plus all associated balance of plant equipment.

Solar Thermal Power & Desalination Symposium

New & Renewable Energy Authority “NREA Cairo University, 11-12 Nov. 2007
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Project Investment Cost
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Reference C
Investment Cost 300 mUS$ Investment Cost 200 mUS$
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Project Technical Parameters

Solar Field Size (1000 m2) 130.8
Capacity of Solar portion (MWe) 20
Capacity of gas turbine (MWe) 80
Capacity of steam turbine (MWe) 70
Net electric energy (GWhe/a) 852
Exegetic solar generation (GWhe/a) 34
Solar share(%) 3.6
Fuel saving due to the solar portion (toe/a) 10000
CO2 reduction (t/a) 20000

New & Renewable Energy Authority “NREA”

Solar Thermal Power & Desalination Symposium
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CSP Potentials in Egypt

A study carried out for MENA countries stated that
MED-CSP Egypt has a Technical Solar Thermal Electricity

Generating Potentials is about /3656 Twh/year

Technical Potential - Egypt
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Long Term Objective

NREA has its own vision for utilization the solar resources in Egypt
concerning CSP project as follows

1 Sharing of the electricity generation expansion plan to cover the
growing demand rate for electric energy (7 % annually)

] Saving the fossil fuel (Oil &NG) for export.

1 Exporting clean energy generated from CSP to Europe and Africa via
regional interconnection links.

J  Trading the Co, reduced.

1 Enhancing the local industrial capabilities through technology
transfer

1 Creating national and regional market for RE equipment.

1 Creating new job opportunities.
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Long Term Plan
Encouraged by:- World Radiation Map

- High intensity of solar irradiation.

 Uninhabited large flat desert availak
at no cost.

 Expanded gas pipeline network.

J Extended national power grid ai
regional interconnection.

J Cheap labor and intensive skills.

 Local industrial capabilities.

NREA’s long term plan up to 2020 is to implement 750 Mw
hybrid solar thermal power plant, out of which 150 Mw is the
solar share
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