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1- Situation in Summer 2014
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e @t Massive Electrical Power Outage 'U.,Q

of Commerce in Egypt Electricity Deficit in Egypt till 2014 i

E t's power outages continue to intensif . . . ; ;
[gyf g . Y Massive power outage hits Major power outage hits Cairo and

Analysts say that '.‘.‘?.wlt‘ “,L‘ current crisis has been expected since the Egypt gﬂ\r'el'n()l.nles

Mubarak era, it will take at least a couple of years to reverse the situation

15 halted during rush hows
Electricity blackout hits large areas of Cairo and other towns on Thursday

AT OO000 ;3 morning, minister blames 'technical problems'

Ahram Online . Thursday 4 Sep 2014

Cana, in this July 2 014 (Photo Reulers)
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During Year 2014
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Low Availability factor of power plant Fuel Shortages & Load Shedding Transmission Constrains and losses

Massive Electrical Power Outage
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2- Actions Taken to Overcome Generation Shortage

Upgrading Generation Power Plant
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Energy is considered a matter of national security.

<\

The political leadership has placed the issue of electric energy within its main agenda

as it is the main pillar for development in various fields of economic and social life.
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of Commerce in Egypt
Load Shedding reached 6000 MW ( Summer 2014 )

K An Immediate Action has been Taken to Overcome Generation Shortage
9 Fast Track Plan 9
Added Capacity : 3636 MW =

O
Installed in 8.5 Months

9 3 Mega Project Power 9
Plants

O

Added Capacity: 14400

Completion of Under
construction Power Plant

Added Capacity : 4250 MW

Energy Efficiency

Added Capacity : 1840 MW

without using an Extra Fuel.

MW installed in 2.5 years

C D)
C )
C D)
C D)
C >
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EPC + Finance

. . Mobile Units
. West Damietta PP West Assuit PP
Added Capacity 3636 MW 500 MW 1000 MW (40 x 25MW )Total 500 MW

Distributed in Upper Egypt

Total Cost 2.7 Billion §

Commercial Operation In 8.5 Months

Attaqa PP Port Said PP Sharm Elshiekh PP
640 MW 84 MW 288 MW

We Contracted with what was available

in the Market for immediate installation

( GE, Siemens, Ansaldo Energia)

Hurghada PP Mahmoudia PP
288 MW 336 MW

Ministry of Electricity & Renewable Energy (EGYPT) Issue Date: 24 /5/2022 9
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Added Capacity 4250 MW
Total Cost 3.3 Billion S
Start Date End Date :
Sep- 2009 MarCh 2017 6" October P.P (600 MW) Banha P.P (750 MW)

600 MW Completed totally 250 MW Completed

Wind Farm (200 MW) SUEZ P.P (650 MW) North Giza P.P (2250 MW) Ain Sokhna (1300 MW)

200 MW Completed totally 250 MW Completed 1250 MW Completed 1300 MW Completed totally

Totally Added Capacities in One Year (From January -December 2015)
Fast Track Plan + Completed Power Plants = 6886 MW

Ministry of Electricity & Renewable Energy (EGYPT) Issue Date: 24 /5/2022 10
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of Commerce i Egypt in cooperation with SIEMENS & Local Partners

Mega Project Power Plants

ﬂ SIEMENS 0RASCOM..

% SIEMENS orascom..

S penisunt |

SIEMENS S22

New Capital P.P .1 Burullus P.P

Beni- Suef P.P

Three Mega Power Plants

EPC + Finance Cost of 6 Billion Euro.

e

Aricyy of Gacke, s Renewatle Enogy
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with Total capacity 14400 MW installed in 2.5 years
Work Started in the three Power Plants : (end 2015).

Ministry of Electricity & Renewable Energy (EGYPT)
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Mega Project Power Plants
in cooperation with SIEMENS & Local Partners

Egypts Energy Mega Projects

Siemens together with its local partners Orascom Construction and El Sewedy
have developed and constructed 3 Turnkey Power Plants over 3 years.

0
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Converting simple cycle power plant into combined cycle power plant -

. 6th October adding 340 MW
Shabab P.P adding 500 MW Assuit P.P adding 500 MW (Total capacity : 940 MW)
(Total capacity : 1500 MW) (Total capacity : 1500 MW)

(J Converting simple cycle power plant into combined cycle

power plant by adding 1840 MW without using an Extra

Fuel.

West Damietta P.P adding 250 MW Extension W. Damietta adding 250 MW
(Total capacity : 750 MW) (Total capacity : 750 MW)
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The Reduction in CO2 Emissions The Reduction in Fuel Consumption
Million Ton Co2
/ year Gram / K.w.h
100 94.93 93.83 220 Launching Siemens Mega Projects
90 + - ‘ 92.56 90.28 215
81.89 210
80 75.63 5.22
70 205
60 200
50 195
40 190
185
30 80.4
20 180
10 175
0 170 ]
2014 / 2015 2015/2016 2016/2017 2017/2018 2018/2019 2019/2020 2020/2021 2014 /2015 2015/2016 2016/2017 2017/2018 2018/2019 2019/2020 2020/2021
* The Reduction in CO2 Emissions in 2020/2021 comparing * The Reduction in Fuel Consumption 2020/2021 comparing

H 0,
2014/2015 about 26.2 % with 2014/2015 about 16%
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A Installed Capacities Added from the HH";\'H“

MW
30000 -A
Private Sector (Wind + Solar ) 1965 MW . 7;
27000 i
Conversion of Simple Cycle to Combined Cycle 1840 MW
24000
=i
21000
= Total Capacities Added
18000
— Mega Power Projects -
pgpriapgblime About (29.8 Gigawatt)
S 14400 MW
Equivalent to 14 Times the installed
12000 o .
: capacities from the High Dam
9000 : cw"u:;e:rm»mow
i . Waleedya Assuit PP 650 MW
West Cairo PP 650 MW
6000 Total of 7938 MW sy peres
Assult Barrage 32 MW

3000 Fast Track Plan
3636 MW
o ) v
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Available Capacities

not exceed
50000
.
24.4 GW No Load Shedding
L ]
.
45000 since June 2015
.
40000 Load shedding reached August 2021 Peak Load
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6000 MW (summer 2014)
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During 7 years total investment cost of the Generation Power Plants over
national Grid exceeds : 22 billion S

Ministry of Electricity & Renewable Energy (EGYPT) Issue Date: 24 /5/2022 17
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During Year 2014
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3- Upgrading Transmission Grid

i
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Upgrading and Strengthening the National Grid

M
SIEMENS |

gty e it

Upgrading the extra high voltage main transmission network.

Base Model 2015 — Loading profile

2025 Long-term Scenario — Base Model Definition

2025 Long-term Scenario — Base Model
Line loading in normal operation

Towwe 1 Ath Lpges Egupt
Lo 1 S0uh Lppir Bt

2015 08 |
Reference Base “ .J s
Model Model

* Investigate the impact of the growing demand on the transmission system infrastructure by 2025 and define the

corresponding grid development measures.

» Set a target network topology as a guideline for the short term transmission planning phase.

| Ministry of Electricity & Renewable Energy (EGYPT)

Issue Date: 24 /5/2022
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Electricity Sector took An Urgent Majors to Upgrade Transmission Network to Keep Pace with the
Generation Capacities increasing and the new Technology Added from Different source of Generation

EGYPTIAN GRID 2025

Transmission Lines

Control Centers

Ministry of Electricity & Renewable Energy (EGYPT)

Issue Date: 24 /5/2022
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Situation for 500KV

Transmission Network By End of 2021
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ELECTRICITY GRID YEAR 2014
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Adding more than 4125 KM
More than 130 % the
existing length in 2014

' >

3078 km total length of 500 KV Grid

ELECTRICITY GRID BY END 2021
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KM

25000

20000

15000

10000

5000

Total Ultra & High Voltage Transmission Lines ”“f‘ﬁtl““
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7203

3078

KM

500 kv

@ 2014 N 2021

21396

17360

KM

220 kv

21003
19300

KM

66 kv

Development Since 2014

2014 Added
Voltage KM KM
500 KV 3078 4125
220 KV 17360 4036
66 K.V 19300 1703

Ministry of Electricity & Renewable Energy (EGYPT)

Issue Date: 24 /5/2022
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Situation for 500KV

Substations By End of 2021
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SUBSTATIONS IN 2014

-
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7

Adding 21 substations with
total capacities of 32500 MVA
about 230 %

the existing in 2014

9800MVA Total 500 KV capacities

' >

SUBSTATIONS BY END 2021
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31 SUBSTATIONS

© Naga Hamad' =
4 Naga Hamace
b ,.Hiah Dam
® SS 500 KV existing before 6/2014

. Bf-nban

® SS 500 KV Implemented /under

implementation
Toshka

o

7

42300 MVA Total 500 KV capacities
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MVA
80000

70000
60000
50000
40000
30000
20000

10000

Ll
Total Ultra & High Voltage Substations Capacities ”"M“\
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42300

32500

9800,

MVA

@ 2014 N 2021

67553
A

27275

40278V
MVA

500 kv

63772

19375

4439
MVA

220 kv

66 kv

Development Since 2014

otsge | 2019 Addec
500 KV 9800 32500
220 KV 40278 27275
66 K.V 44397 19375

Ministry of Electricity & Renewable Energy (EGYPT)
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During 7 years total investment cost of the Transmission network over

national Grid exceeds : 4.6 billion S

Ministry of Electricity & Renewable Energy (EGYPT) Issue Date: 24 /5/2022
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New and upgrading

Control Centers in Transmission networks &=
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o0 ®®
Q%
@
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©
g J
o b
Existing .
Completed After 2014 (]
Under construction (@)
New Capital National CC o

Q!

no

Completed
After 2014

Middle Egypt Regional Control Center

Upper Egypt Regional Control Center (upgrade)

no

Under Construction

Canal Regional Control Center (upgrade)

Cairo Regional Control Center (upgrade)

Alex Regional Control Center (upgrade)

Delta Regional Control Center

1 |National Control Center

2 | Cairo Regional Control Center

3 |Backup Control Center

4 | Alex Regional Control Center

5 | West Delta Regional Control Center

6 |Canal Regional Control Center

7 | Egypt Regional Control Center

Ministry of Electricity & Renewable Energy (EGYPT) Issue Date: 24 /5/2022
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Control Center De3|gn Control Center Design

|

This Control Center features advanced Software and Hardware equipment that will make Egyptian Grid efficient and

adaptive to the new technologies and energy sources of the future and maintaining secure energy supply.

Project Expected to be Completed by the End of year 2022 With Total Investment Cost about 840 Mil. L.E

Ministry of Electricity & Renewable Energy (EGYPT) Issue Date: 24 /5/2022 28
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4- Transition to Renewable Energy
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a Potentials from Wind & Solar Il
American'\&®/Chamber = N ‘
of Commerce i Egyp Based on (Wind & Solar Atlas) O
Areas
Capacity
Zone Areas (km?) MW
Suez Gulf (wind) 1220 3550 L e WMMLET ] e o
450
Wind 841 5800 A W
East Nile o= 0
Solar 1290 34900 :
Wind 3636 25350 b
West Nile
Solar 606 17400 . i
Benban (Solar) 37 2000 | -
Kom Ombo (Solar) 7 260 5
TOTAL 7637 | =90,000 '
Yellow shaded cells represent the available areas as a whole (Solar Atlas) (Wind Atlas)

Land has been deducted from 7600 Km? to 5200 Km? for Development projects
resulted in reduction in RE capacities from 90 GW — 77 GW

| Ministry of Electricity & Renewable Energy (EGYPT) Issue Date: 24 /5/2022
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« Targeting : 20 % Renewable Energy from Peak load by year 2022.

 Targeting by year 2035 :

INTEGRATED
|\ SUSTAINABLE ENERGY

: |\ STRATEGY TO 2035
« 42 % Renewable Energy from total Installed Capacity .

VOLUME 1

« 18% Improvement in Energy Efficiency.

Ministry of Electricity & Renewable Energy (EGYPT) Issue Date: 24 /5/2022 31
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Egypt's Energy Mix by 2035

Source

Percentage

100 %

Renewable Energy
42.7 %

14.04
5.52

21.13

'\ 1.98

wind CspP PV Hydro = Conventional

W

M':-aqmlt‘vnﬁ oy
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« 2035 Strategy has Been Revised and Excluding COAL option from the Energy Mix and replaced it by

Renewable Energy using (BOO) Scheme “will be shown later”

| Ministry of Electricity & Renewable Energy (EGYPT)

Issue Date: 24 /5/2022
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Egypt's Energy Mix by 2035 ”"f‘m'““
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Electricity production by plant type ta
Updated Scenario 4b EiriES

600000
cse
500000
PV
400000 T Wind
=
%00000 W Hydro

mN. Gas & Dual fuel Oil
200000 plants

| Oil products
100000 -
mCoal
0 -

S S 2 ﬁ 8 - =1 =4 8 3 8 a W Nuclear Power
~ ~ Sy .. ~ S ~ ~ o S~ — o .
2 3 2 ] ) 3 g 3 3 2 ) 3 Semtis
2 g = = & = g = 2 = =)
"Most Likely” - High
“Most likely” case shares
2013/2014 2025/2026 o 2029/2030 2034/2035
-2 s Stations
e 0.30% oil v %
procucts *
Hyaro za5%
S12% ™
Winc
15%
N.Gas & "r Pm;'_m

B
Ot plants
83.06%
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As a result of internal and external changes related to the energy sector, global economic
changes, the emergence of new technologies such as green hydrogen, global trends
regarding climate change and the green economy, and the decrease in the prices of renewable

energies.

There Is an urgent need to update the strategy to determine the possibility of increasing
the participation of renewable energy in the Egyptian energy mix through excluding COAL

option from the Energy Mix and replaced it by Renewable Energy

Ministry of Electricity & Renewable Energy (EGYPT) Issue Date: 24 /5/2022 34
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Recent Updated Results From Renewable Energy

W

Update of the Integrated Sustainable Energy Strategy to 2040 (ISES40)

ELECTRICITY DATA / INFORMATION REQUEST
1. Expansion plan by EEHC

2. Future Demand projection made by the planning depariment at EEHC( if it is available till 2040,
it will be better). It is preferable to provide the study for this projection.

3. Status of the Nuclear plants and execution program (planned schedule for the commissioning
dates of the four plants) and if there are plans for more Nuclear plants in future till 2040.

4. Status for the pumping and storage project at Attagah and its implementation program

5. Status of the planned additional pumping and storage program and the expect introduction data
of these plants.

6. Projected reduction in the Hydro power from the high dam and other hydro plants due to the
renaissance dam (available studies).

7. Plans for the expansion in small hydro plants
8. Plans for market reform and unbundling of EETC from EEHC.
9. Electnc mobility projection and expected demand (any approved studies)

10. Water strategy and its energy demand (water strategy report for both imigation and municipal
water including both pumping needs and desalination)

11. Expected demand increase due to the on going projects (Haya karma, new delta, 1.5million
Fiddan program, Development of Sinai,.. stc)

12. Hydrogen strategy ( the report developed by the national committee on Hydrogen strategy
which is formed by the prime minister)

13. Recent Updata for the Study of Eurc-Africa project and project program (feasibility study,
expected changed energy, execution program, status of the implementation and frading
agreements, .. etc)

14. Recent Update on Egypt Saudi interconnection and the execution program
15. Recent update of Egypt Sudan Interconnection and future plans for expansion

16. Recent Update on Egypt Jordan interconnection expansion plan and expected traded enargy
(feasibility study for the project expansion). Plan for the expansion of Egypt/Lybia interconnection
and study for the expected energy exchange.

In coordination with the European Union Commission in Cairo,
it was agreed to provide technical support to update the
scenarios of the integrated and sustainable energy strategy
until 2035.

the Commission with an

A contract was made through

International advisory office, which includes the same

consultants who previously worked in preparing the original

strategy in 2016.

Viricyy o Secvein s Poreatie ooy
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Considering the Renewable Energy in our Energy Strategy until year 2035 to encourage private investments:

Incentives For Investments In Renewable Energy

Land has been allocated for renewable energy project: Solar and Wind has been allocated 5200 Km2

Availability of information concerning Solar Atlas and Wind (Available for all investors).

Environmental Impact Assessment Studies.

Long Term bankable PPAs.

Custom duties for all imported materials and equipment do not exceed 2%.

Sovereign Guarantees issued by Ministry of Finance.

| Ministry of Electricity & Renewable Energy (EGYPT) Issue Date: 24 /5/2022 36
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Private sector investments will play major role in achieving the target through a framework mechanisms .

FIT Scheme

32 PPA Signed
with total capacities of 1465 MW

Auctions

BOO Scheme
Latest Prices for
Solar : 2 cent $/ KWh
BOO wind : 3 Cent $/ KWh

EPC + Finance Scheme
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Recent Projects Contracts

Company Capacity (MW) Technology Price ( cent S / K.w.h) | Investment Cost ($)

Masdar 200 Wind 3 280
Acwa Power 200 PV (competzit':ZTenders) 186
Amea Power 500 PV 2 465
To replace Coal Fired Power plant 500 Wind 3 200
ENGIE - Orascom-Toyota 500 Wind 3 700
Siemens — Gamesa 500 Wind 3 700
ACWA Power 1100 Wind 2.85 1400

Total 3500 4.4 Billion $

Uiy, ¥ Cacve s Perewatie Enorgy
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Benban Solar Park

Success Story of Private Sector Investment in Renewable Energy
Currently this project is considered largest in Middle East and Africa

Ministry of Electricity & Renewable Energy (EGYPT) Issue Date: 24 /5/2022
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Benban Solar Park
The largest in Middle East and Africa
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No. of Projects | Capacity (MW) Total (MW)
27 50 1350
3 20 60
1 25 25
1 30 30
Overall Installed Capacity 1465
Signed PPA 32

Total Area for Solar Park

37.1 Km Square

Total Investment

2 Billion $

Workers

Job Created | More than 10000 during construction
Direct Jobs 2000
Indirect Job 1500 - 2000

Co2 emission

2 million tons / year

BENBAN SOLAR PARK

9 37 SQUARE KM
giglg LAND NEAR THE SOUTHERN CITY
OF ASWAN, EGYPT

$653 MILLION
INVESTMENT FOR
13 OF 32 PLANTS

PROJCT 4T 1O LAUNCH
BY MID-2019

co.

2 MILLION TONS

Forbes
@

WILL BE

THE LARGEST

SOLAR POWER INSTALLATION
IN THE WORLD

PLANTS

% 10,000

OF GREENHOUSE GAS EMISSIONS WILL BE SAVED ANNUALLY
THE EQUIVALENT OF TAKING 400,000 CARS OFF THE ROAD

Mricyy of Bacheity and Renewatie Eaogy

aaaziell aslhliy cLyadit aghy
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THE 20 LARGEST
SOLAR POWER PLANTS
IN THE WORLD

Wy Cameity

The 4 largest Solar Power Plants in the World

Rank Country Solar Park = Capacity MW

1 India Bhadla 2245
2 China Huanghe 2200
3 India Pavagada 2050
1465

For the readiness of

4 Egypt Benban the infrastructure of

the site it can be
expanded to 2000 MW

SolarPower.guide @

| Ministry of Electricity & Renewable Energy (EGYPT) Issue Date: 24 /5/2022
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Egypts Bentan solar roject wins best project || First time for Egypt to win such an award.

The Interim President of the WBG, Kristalina Georgieva announced that Benban Solar

Project (1465 MW) in Aswan wins best project prize worldwide.

An award that reflects the bank’s support for the economic reform program in Egypt and government

plans to enhance the role played by the private sector in achieving comprehensive development

November 2020 Benban Solar Park wins the Arab Government Excellence

Award as the best project to develop infrastructure from Arab League

Ministry of Electricity & Renewable Energy (EGYPT) Issue Date: 24 /5/2022 42



A Benban Solar Park Il
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of Commerce n Egypt The largest in Middle East and Africa .

_ _ _ Benban Solar Park Layout
Commercial Operation for all 32 project

in area of (37 km?)

a

m Satellite View : November 2019 B

Total installed Capacities 1465 MW and for the readiness of the infrastructure of the
site it can be expanded to 2000 MW

| Ministry of Electricity & Renewable Energy (EGYPT) Issue Date: 24 /5/2022 43 [
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Benban Solar Park

The largest in Middle East and Africa

e 1 substation - 500 KV

4 substations - 22/22/220 K.V

Benban Solar Park connection to the grid

Ministry of Electricity & Renewable Energy (EGYPT)

Issue Date: 24 /5/2022
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Actual Expected . CONMPANY e
Operation Operation
23 Feb.2018 | 20 Feb. 2018 50 INFINITY 1.
16 Jan. 2019 1 Aug.2018 50 FAS 2.
21 Jan. 2019 1 Jan. 2019 50 AL CAZAR 3.
4 Feb. 2019 1 Feb. 2019 30 MMID 4.
19 Feb.2019 | 15Jan. 2019 50 TAQA ARABIA 5. N ov E M B E R 2 0 1 9
25 Mar 2019 | 1 Mar.2019 50 INFINITY BENBAN SOLAR BARK 6.
25 Mar 2019 | 28 Feb. 2019 50 ALSUBH 7.
26 Mar 2019 | 1 April . 2019 50 DELTA 8.
T ETeET .| ALL OF BENBAN SOLAR PARK PROJECTS (37KM?2)
9 April 2019 | 9 April 2019 50 ASWAN PV 10.
18 April 2019 | 28 Feb. 2019 50 RISING SUN 11.
18 April 2019 | 30 Mar. 2019 50 SP ENERGY 12.
19 April 2019 | 28 Feb. 2019 50 SUN RISE 13. ENTER THE COMMERCIAL OPERATION
20 April 2019 | 31 Mar .2019 50 ACCESS EGYPT 14.
20April 2019 | 31 Mar .2019 50 ACCESS BUILDING 15.
23 April 2019 | 15 April. 2019 50 AL FANAR 16.
7 May 2019 | 1 May . 2019 50 ATEN 17.
2June 2019 | 20 May 2019 50 DARAW 18. BY 3 2 P RIVAT E C 0 M PA N I E S
13 June 2019 1 June . 2019 50 HORUS 19.
10 June 2019 | 3June 2019 50 UPPER EGYPT 20.
9 Aug 2019 18 Aug 2019 50 ASWAN 21 EDF 21.
9 Aug 2019 18 Aug 2019 50 ECSD EGYPTIAN COMPANY FOR SOLAR ENERGY | 22. U S I N G F IT ( P H AS E 1 & 2 )
19 Aug 2019 | 30July 2019 20 TK 23.
18 Aug 2019 | 31 Aug 2019 50 ZAFARANA 24,
27 Aug 2019 | 30July 2019 50 ALCOM 25.
sz o | WITH TOTAL INSTALLED CAPACITY 1465 MW
8 Sep. 2019 | 30 July 2019 50 ACWA 27.
7 Sep. 2019 31July2019 | 20 WINNERGY 28.
11 Sep. 2019 31 July 2019 20 ARINNA 29,
17 Oct. 2019 | 1 Aug. 2019 25 RA SOLAR 30.
3 Nov. 2019 15Sep. 2019 | 50 ARC 31
17 Oct. 2019 | 17 Oct. 2019 50 RED SEA 32.
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As a result of electricity sector procedures to promote small scale generation

from renewables

 Solar projects, up to 1 megawatt, would be exempted

from the integration fees on the electrical grid.

* Hotels in Sharm EI-Sheikh will also be powered by solar

energy, through the spaces inside each hotel separately,

using the net metering system.

Total Capacities of (Net Metering + Roof Top PV) =120 MW)

Ministry of Electricity & Renewable Energy (EGYPT) Issue Date: 24 /5/2022
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 New & Renewable Energy Authority (NREA) With Total Capacities: 1125 MW

- Zafarana wind farm : 545 MW

 Gebl Ziet wind farm (1,2,3) : 580 MW

* Private Sector ( FDI) With Total Capacities : 500 MW

« Consortium ( Toyota, Orascom, ENGIE) : 250 MW

- Lekela Project: 250 MW

Wind Total Installed Capacities : 1625 MW

Ministry of Electricity & Renewable Energy (EGYPT) Issue Date: 24 /5/2022 47



of Commerce in Egypt

-~ Hydropower Installed Capacities ”""ﬂ“\ |

High Dam  Aswan Reservoir 1 Aswan Reservoir 2 EsnaBarrage NagaHamadi Barrage Assyiut Barrage
2100 MW 280 MW 270 MW 86 MW 64 MW 32 MW

Total Hydropower Installed Capacities
2832 MW
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Project Capacity Commercial Operation
Current Renewable Energy Installed
Capacities 6128 MW In Operation
(Hydro - Wind - Solar)
Solar PI‘OjECt = '/ (Under Construction) 820 MW 2022 / 2023
1200 MW 2022 / 2023
Wind Projects (Under Construction)
1850 MW 2023

Total

Approx. 10 GW

Installed Capacities of renewables ( Hydro - Solar - Wind ) : 6128 MW ( Approx. 20% of peak load)

By End 2023 installed Capacities of Renewables reach approximately 10000 MW

Ministry of Electricity & Renewable Energy (EGYPT) Issue Date: 24 /5/2022
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5- Investment opportunities in Green Projects

1- Green Hydrogen Projects

2- EGYPT Green Energy Corridor

3- The Strategic Plan for Water Desalination from Renewable energy
4- Electric Vehicles

5- Waste to Energy

6- Private companies licensee in the field of electricity Generation & Distribution

Ministry of Electricity & Renewable Energy (EGYPT) Issue Date: 24 /5/2022 50
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15t- Investment Opportunity

Green Hydrogen

 Preparing The National Hydrogen Strategy

« Cooperation with International Companies

Ministry of Electricity & Renewable Energy (EGYPT) Issue Date: 24 /5/2022 51
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Preparing The National Hydrogen Strategy
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Preparing The National Hydrogen Strategy

.
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Memorandum of Understanding

(MoU) in Respect of Assessment of Potential for a Low-Carbon
g Hydrogen Economy In Egypt

. _m a .
, 5E 0 i N —
LA ey i

< 6 T

@ " wigall ugla il ofjg 'F
Enropean “,“a. Ministry of Ints ‘
et LT [ TSy See— % Co r ation

gliy aolai 65530
JAa0 0 g8l yasdio Juogyaall sLaisl G ulaisl AL
Memorandum of Understanding

(MoU) in Respect of Assessment of Potential for a Low-Carbon
§3/drogen Economy In Egypt

ﬁlm.f’“ .' li' " I",ﬂr- y I I‘

> s Sl g

« 5th March 2022 : MOU has been signed between EBRD , Ministry of Electricity and Renewable Energy,
Ministry of Petroleum & Mineral resources to establish a national low-carbon hydrogen strategy, The

strategy is expected to be completed before COP27 in November 2022,

Miroyy o Caave o Porewatie Eoovgy
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Preparing The National Hydrogen Strategy
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Task Milestone Deadline
- Kick-off meeting 1 weeks from NTP
Inception Report — draft 3 weeks from NTP
Inception Report — final 5 weeks from NTP
Report on tasks 1 to 5 — draft 2 months from NTP
e Report on tasks 1 to 5 — final 3 months from NTP
Case studies — single reports 4 months from NTP
5 Case studies — investment appraisal report — draft 4.5 months from NTP
Case studies — investment appraisal report — final 5 months from NTP
6 Workshop 5.5 months from NTP
- Conclusion 6 months from NTP

NTP: Notice to Proceed

Ministry of Electricity & Renewable Energy (EGYPT) Issue Date: 24 /5/2022
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Cooperation with International Companies
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August 2021 Germany’s Siemens Energy has signed a memorandum of understanding (MoU) with the

Egyptian Electricity Holding Company (EEHC) to jointly develop hydrogen-based industry in Egypt with the

capability for export based on the letter of intent The agreement builds on a letter of intent signed in January

2021 between Siemens Energy and EEHC

| Ministry of Electricity & Renewable Energy (EGYPT) Issue Date: 24 /5/2022
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Siemens

of Commerce in Egypt

Partnership has to manage the scale up of a new industry SIEMENS
- H2 Roadmap for Egypt until 2030 CNErcy

Industrialization

Pilot project ./ ‘

1.5 - 3 GW project size to

' establish large scale local industry

400-800 MW project size to
maximize scale effects on existing
100-200 MW project for early (proven) technology

technology deployment

Achieve cost competitiveness
against conventional energy
carriers based on Next-GEN

_ Proof competitiveness for large technology and

Esiabish parine: landacage scale export in global market ® Leverage local value addition

Establish and test regulatory Leverage large scale investment to Start 2027+

environment and certification foster local know-how build up

24-36 months implementation
schemes

Establish long term off-take
Setup off-take relations and relations

logistics concepts Start late 2024

Start early 2022 24-36 months implementation
24-36 months implementation

}’_’_‘ '!'[b
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Siemens Presentation (Egypt Hydrogen) about the Hydrogen Road Map for Egypt until 2030

Ministry of Electricity & Renewable Energy (EGYPT) Issue Date: 24 /5/2022
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Siemens Vision Aim To Transform Egypt to be Green Energy Hub

« Green Industries: Egypt to lead green ammonia exporting in s I
the region

* Transportation.( Green Mobility) .

 Green H2 Valley: First scalable green H2 valley to be come
the center of Green energy in the region to serve the
different applications.

« H2 co-firing will help Egypt to reach CO2 emission

reduction targets (10-30% Co- firing capability available

for current H class Fleet.)

| Ministry of Electricity & Renewable Energy (EGYPT) Issue Date: 24 /5/2022
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Green Hydrogen

Siemens

GT Upgrades H2 Co-firing

HH‘ "l
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Steel Industry (Direct Reduced Iron)

H2 Applications

Large Gas Turbine H2 co-firing

Potential applicationfor H2 co-firing -SG T5-4000F

LA Elestrolysis Plant

0MWe
R 20MWa i ' 1 Silyzme 300
LAR

)

o elsaRep, Electratysia Plant

160 AT A

>
R L1121 ™
150 MW B Sityaur 300
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B0 rent Btal regu e
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Steel Industry
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Belgian Consortium DEME, FLUXYS, PORT OF ANTWERP =
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-----------

Vasagenant Cocmmry

AAAAA

COOPESATIV ALNEEMTNT

March 2021 a cooperation agreement was signed between

Egyptian electricity holding company .

Aboukir ports construction and Management company

Egyptian National gas Holding company.

Belgian Consortium DEME, FLUXYS, PORT OF ANTWERP

To prepare a feasibility study in different locations in Egypt to establish a green
hydrogen production project (HYPORT-EGYPT).

A pilot project with a capacity of 200 megawatts will be launched to produce

green hydrogen, after which it will enter the commercial scope.

Ministry of Electricity & Renewable Energy (EGYPT) Issue Date: 24 /5/2022 60
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%

Totally Private Sector Investment

14 October, 2021. The Sovereign Fund of

Egypt had signed agreement with Orascom,

Scatec and Fertiglobe to jointly develop a
50-100 MW green hydrogen plant as feedstock

for green ammonia production.

PLUGTD) ORASCOML ...-°

POWER CONSTRUCTION A0 DONILD
(l~tn B0 )

. e

Fertiglobe Scatec

An ADNOC ard OCI Company

| Ministry of Electricity & Renewable Energy (EGYPT) Issue Date: 24 /5/2022
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ofcommerceintgyet | Sovereign Fund of Egypt, Orascom , Norwegian company (Scatec) , Fertiglobe i

Green Ammonia Project: Largest Green Hydrogen

« The 18t 100 MW project to come online in the world,
Project in the World with 1t Green Ammonia

positioning Egypt as the world’s leader in green Application to be Showcase Project for COP27

hydrogen
* Producing green ammonia to be used in industrial

application and as marine fuel

« Partnership with Sovereign Fund of Egypt and Scatec

Target Completion in October 2022 in time for COP27

| Ministry of Electricity & Renewable Energy (EGYPT) Issue Date: 24 /5/2022 62
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Green Hydrogen
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A memorandum of understanding was signed between the General Authority for the Economic Zone of the

Suez Canal, the Sovereign Fund of Egypt, the New and Renewable Energy Authority, the Egyptian

Electricity Transmission Company, and Maersk International to establish a project to produce green fuel for
ship bunkering supplies in the Suez Canal Economic Zone.

| Ministry of Electricity & Renewable Energy (EGYPT)

Issue Date: 24 /5/2022
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Transmission erid: Point of departure - Siting critical for overall
transmission costs

Required electricity demand for different phases Exp. peak demand by 2025 is 62 GW rising toward 2030 to 75 GW
Phase 1 Phase 2.1 Phase 2.2
=
2022 Production: )
Max RE 0.75 GW A
Consumption: Production: \
0.32 GW Max RE 3.75 GW ! - :
Size: Consumption: ) — -
2025 500 ktpaemethanol 16 GW "
I Size:
1 mtpa e-methanol
2025 ——CoD
2027
CoD
Production: RE 11 GW
Consumption: 4.6 GW
Size: |
1 mtpa e-methanol | Upper-Egypt
and 2 mtpa ammonia region
2031 coD I
We would like to discuss - 1
» Phase 1: Can the grid provide capacity? e By SSoeTeR omame Jyen 69) i

= Phase 2: What are the options for power evacuation?

MAERSK 1

Classification: Confidential Qnnirea: - Furanean Netwnrk of Tranemiccinn Quetam Nneratare IFNTSN-FI Tranemiccinn Quetam Man FNNK 2020

Mryy o Cacvem wo Pewwatie Doy
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A memorandum of understanding was signed. aiming to establish projects to produce green fuel and

green ammonia in the Sokhna.

| Ministry of Electricity & Renewable Energy (EGYPT) Issue Date: 24 /5/2022 65
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TIMELINES

—————————————————————————————————————————————————————————————————

= Finalize consortium partnership « |+ Define minimum technical

agreements specifications for the project |

THREE PHASES TO DE-RISK THE PROJECT AND BENEFIT FROM LEARNING CURVE IN EQUIPMENT

I = Engage specialized engineering and battery limits of

COST AND PERFORMANCE IMPROVEMENT

| and consultancy firms to

develop the technical studies | = EPC contractual negotiations

different sectors [
I'= Agree on the solution for the [

interconnection system with I= Conduct Due Diligence

= Construction of the renewable power projects for injection into EETC grid, in remote locations away from Green Hydrogen /

| Ammonia Plant under process with lender advisors | |

Ammonia Infrastructure

| development i = Finalize Project Agreements

» Tiein with EHC Ammonia Plant under development and expected to be completed within Q2 2025

= Develop the SPV structure and |+ Basic engineering design to

contractual agreements obtain preliminary permits

« Financing arrangements
5 !« Tie in with the port infrastructure required to export ammaonia to the vessels

|+ Execution of the hydrogen production facilities, as well as the corresponding storage facilities, as applicable

= Shortlist EPC Contractors ! 1 and licenses required

3 Construction — Phase | (100MW H,) CcoD Phase | Operation Phases | & II
&y
c I O .
5 g Feasibility Due Diligence & T Operation
Mou % g Study Financing Close Phase Il Construction — Phase Il (100MW H,) COoD
= N & 5
g 8 _ BueDiligence & Construction —Phase Ill (100MW H,) cop
! Financing Close Phase Il
Lessons Learned
PROSPECTIVE PHASES

GREEN HYDROGEN PROJECT IN EGYPT

| I | I | I | I | I | I | I | I | I | I |
21-2022 Q3-2022 Q1-2023 Q3-2023 Q1-2024 Q3-2024 Q1-2025 Q3-2025 Q1-2026 Q3-2026 Q1-2027
Q2-2022 Q4-2022 Q2-2023 Q4-2023 Q2-2024 Q4-2024 Q2-2025 Q4-2025 Q2-2026 Q4-2026

[y
w
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An agreement concerns EDF Renewables. The
subsidiary of the giant Electricite de France
(EDF) intends to collaborate with the General
Authority of the Suez Canal Economic Zone
(SCZone), the Sovereign Wealth Fund of Egypt
(TSFE), the Egyptian Electricity Transmission
Company (EETC), the New and Renewable
Energy Authority (NREA) and the Zero-Waste
Egypt Alliance. The agreement signed in the
presence of several members of the Egyptian
government aims to produce hydrogen and its
derivatives from the port of Ain Soukhna in the
Gulf of Suez.

w0
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Green Hydrogen
EDF
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Export agreement for 100% of total

production until 2030,

Paving the way for decarbonization

‘of maritime industry.

Electrolysers: 200 MW
NH3 prod.: -600 mt/day
PV: 350 MWdc

Wind: 280 MW

NH3 storage: 7,000 MT
Operation date: Q1 2026

renewahles

Far Alvwtnntive Faul

Project Description : Project phases and Timelines /—\
/

= Scale up to fulfil the maritime market
initial growing demand of green fuel.

* Investment in the bunkering terminal.

Electrolysers: up to 500 MW
NH3 prod.: -1,600 mt/day
PV: 650 MWdc

Wind: 400 MW

NH3 storage: 15,000 MT
Operation date: Q1 2030

/

.9
* Commercialization of green fuel for

ships bunkering.

Electrolysers: up to 1,000 MW
NH3 prod.: -3,000 mt/day

PV: 1,100 MWdc

Wind: 800 MW

NH3 storage: 30,000 MT
Operation date: Q1 2035

CONFIDENTIAL

Ministry of Electricity & Renewable Energy (EGYPT) Issue Date: 24 /5/2022
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The first MoU was signed between the Suez
Canal Economic Zone (SCZone), the Sovereign
Fund of Egypt, the Egyptian Electricity
Transmission Company (EETC), the New and
Renewable Energy Authority (NREA), the UAE’s
Abu Dhabi Future Energy Company (Masdar),
and Hassan Allam Utilities Company

The second MoU was signed between the
Sovereign Fund of Egypt, EETC, the New and
Renewable Energy Authority, Masdar, and

Hassan Allam Utilities Company

Ministry of Electricity & Renewable Energy (EGYPT)

Issue Date: 24 /5/2022
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Masdar — HA Utilities proposed Roadmap for 2 GW electrolyser capacity by 2030

Pillars Market 2026 2027 2028 2029 2030

==
Develop Egypt's — L, e-methanol for the
Green Bunkering () ma"u secter !

&/ ~200 MW 20260
Leverage local - green ammonia for green ammonia for

infrastructure to export

green H2 to Europe @ @

export to Europe

= —]
Supply green H2 == Green hydrogen for
PPy g el
for local industry @‘;\ Py ocal industry
=/ &/ e

Electrolyzer installed capacity Vﬂ Commercial operation date
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The offer submitted by the MASDAR includes the implementation of a 4 gigawatt electrolyzer in the Suez

Canal Economic Zone by 2030 and aims to achieve three objectives:

» Supplying ships with green fuel .

Strait of

Strait of
Malacca

« Exporting green ammonia to Europe. e

« Providing green ammonia for local industry it
® Good Hope
e  (oOre route Secondary route @ Primary chokepoint @ Secondary chokepoint
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GE CEO presented the possibility of the company's
contribution to Blend Hydrogen in Natural gas turbines.
Which leads to raising the efficiency of the electricity

production units, Reduce carbon dioxide emissions

Hydrogen Blending in Natural Gas Turbines i wl
General Electric e

|
“;

Ay

Strategic Cooperation Agreement Between GE and Egyptian Electricity Holding Company (EEHC)
will be signed 2 June 2022

Ministry of Electricity & Renewable Energy (EGYPT) Issue Date: 24 /5/2022
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American " Chamber

of Commerce nEevet General Electric

It was agreed that the company would convert one of the electricity generating units in

Sharm El-Sheikh to work with hydrogen and apply this technology to it.

The company bears the cost of artwork for the

transfer.

« The company will manage the hydrogen used as
fuel.

« The project is the first of its kind in Africa This will
be announced during COP 27.

« A study is underway to sigh a memorandum of

understanding for this project.

Use of hydrogen as a gas turbine fuel requires system changes

Fuel System Combustion System Emissions Aftertreatment

Methane (CH ) 912 I/ Methane (CH): ~30-40 ¢ v Methane (CH,J: ~3,565 °F
b 3 ron (H.)

To defiver the same eneigy tent Hydrogen flames may increase nsk of Operating on hydrogen may increas
\ IX ¢ | " ym { § | emiss
Operating a gas turbine on blends of hydrogen or on 100% hydrogen may require changes to key
power plant systems, but this has been successfully demonstrated

2

Mryy o Cacvem wo Pewwatie Doy
aaaziell aslhiig cLyadit agyg
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2"d- Investment Opportunity

EGYPT Green Energy Corridor

Due to expansion of Green Projects

Ministry of Electricity & Renewa ble Energy (EGYPT) Issue Date: 24 /5/2022
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EGYPT Green Energy Corridor ""f‘@ﬂ;“\“

EGYPT Green Energy Corridor aims to

facilitate integration of large scale

| Renewables into the Grid to Supply:

= National Development projects.
= Green Hydrogen projects.
= \Water Desalination Projects.

= |nterconnection Projects.

| Ministry of Electricity & Renewable Energy (EGYPT)

Issue Date: 24 /5/2022
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A- Available lands for establishment

Renewable Energy projects ( Wind / Solar)

I
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£

Available lands for the establishment of projects

to generate electricity from Renewable Energy ( Wind / Solar)

His !»‘a
N

|

Available Areas (Km?)

Capacities that could be Generated (MW)

Region i : - . : .
gy Projects Solar Energy Projects Wind Energy Projects | Solar Energy Projects
(Km?) (Km?) Total (Km2) P B Total Mw
Suez Gulf 80 | 0 e 80 00 | 0000 - 400
9 -9.5 m/sec
West Nile 1807 66 1923 9035 5800 14835
8 m/sec
East Nile 645 981 1626 3225 49050 52275
7-7.5m/sec
Faresl1 | = - 7 1 1 |  eeee-- 350 350
Fares2 | = - 4 4 | 0 - 200 200
KomOmbo | = ------ 32 32 | - 1600 1600
Benban | = ------ 5.5 55 | - 270 270
Zafarana | 6.5 65 | @ - 300 300
7 -7.5m/sec
Total 2532 1102 3684 12660 57250 70230

Viricyy o Secvein s Poreatie ooy

aaaziell aslhliy cLyadit aghy
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Map of the available lands for Solar Energy ”H"&"““

in Aswan Governorate

Aricyy of Gacke, s Renewatle Enogy
aarziell anlhily o Lypadil aghyg

Zone Name

Fars 1

The name of

the plot

AS-FAR1-50-3

Land Space
Available for
Generation

Max. Capacity
that can be
generated

AS-FAR1-300-4

6 Km?2

AS-FAR1-120-5

2.4 Km?

Fars 2

AS-FAR2-210-1

4.2 Km?

Kom Ombo

AS-KOM-500-2

10 Km?

AS-KOM-500-3

10 Km?

AS-KOM-500-4

10 Km?

AS-KOM-100-5

1.9 Km?2

Max Capacity Generated : 2280 MW

| Ministry of Electricity & Renewable Energy (EGYPT)

Issue Date: 24 /5/2022
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£ Map of the available lands for Solar Energy Il
of Commece in Egypt in Aswan Governorate .

aarziell anlhily o Lypadil aghyg

AS-SB-(6-1) 1 Km?2 50 MW

AS-SB-(22-3) 1 Km?2 50 MW

AS-SB-(26-4) 1 Km?2 50 MW

Benban
(Existing solar park AS-SB-(27-4) 1 Km? 50 MW
with free Plot)

AS-SB-(31-4) 0.5 Km? 20 MW

AS-SB-(40-4) 0.5 Km? 25 MW

AS-SB-(41-4) 0.5 Km? 25 MW

F

Max Capacity Generated : 270 MW

| Ministry of Electricity & Renewable Energy (EGYPT) Issue Date: 24 /5/2022 79 [
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Map of the available lands for Solar Energy
In Zafaraana Area

Uricy f Facve s Renewatio Enogy

aaa3iel| anlhily clyadit oy

Projects

Available Land

BOO Projects

2 Km?

Zafaraana 3

2 1.5 Km? 80 MW

1.3 Km? 50 MW
4 1.1 Km? 50 MW
5 0.6 Km? 30 MW

Ministry of Electricity & Renewable Energy (EGYPT)

Max Capacity Generated : 310 MW

May be reached (350- 400 MW) by using new technologies (bi ficial)

Issue Date: 24 /5/2022
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Map of the available lands for Wind Energy
in Suez Gulif Area

Projects

Available Land

BOO Projects

- NREA Projects
N '..:‘.,\7-\' o

"&.‘..E-:\:
i v.v‘,(,‘.-‘..

"

X

Suez Gulf 80 Km? 400 MW | 8.4 m/s

i

Mi‘n;a;—-nmnvw
aarziell anthily « Lypadit afhg

Ministry of Electricity & Renewable Energy (EGYPT)
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e Map of the available lands for Solar / Wind Energy
in East & West Nile River Areas
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of Commerce in Egypt
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F

Tip Heights

Wind Energy

Land Space Max.
Zone L Available for Capacity Ll Tip Height
name of . thatcanbe | Speed
Name Generation Meter
the Area (Km?2) generated m/s
(Mw)
West Nile | bemarcation | 300 Km? II 1200 MW ‘ 8m/s 150 m

Solar Energy (PV)

Land Space Max. Capacity
Zone Name The name of Available for that can be
the Area Generation generated
(Km?) (MW)
N West Nile Demarcation 50 Km? ‘ 2500 MW I

* Decree No. 116 of 2016 is updated with decree No. 126 of 2022
* The total area allocated to NREA is 3550 Km2

Ministry of Electricity & Renewable Energy (EGYPT)

Issue Date: 24 /5/2022
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B- Analytical data from the
Global Wind Atlas Program (Egypt)

Ministry of Electricity & Renewable Energy (EGYPT)

Issue Date: 24 /5/2022
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@ Analytical data from the
A;nerican Chamber .
of Commerce in gyt Global Wind Atlas Program (Egypt)
¥ GLOBAL WIND ATLAS
' ™ . ARR™, I GLOBAL SOLAR ATLAS | ENERGYDATA.INFO
Ly Diameter i B ol R B e ey AASPRO
| - P "\?»-" “oélu
1 ' //"'"“ R ‘\\\ = . ' " B ¥ B i =
'/ \“ 3 _— " _,-‘ - " Cat thlIn!.d.’:wr,,;l::le‘r"vl an i
/ \ KL = e ; SOTITUALL  WOIOTUTINAS  FREAMNOTE
i 63m
n
T p 2
= \ /
193}!1 %ﬂ ‘\.,\\ o A
T e e
=l i |
I
| 135m
2
72m
vov v —tlo

Wind Measurement assessment
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Ameﬁm@qhmw Analytical data from the Global Wind Atlas Program (Egypt)
of Commerce fn gyt At 100 Meter — Hub Height

GLOBALWIND ATLAS Q About

Download Contact Help @
GLOBAL SOLAR ATLAS | ENERGYDATA.INFO

! A - ‘ i
g | Point 1 g @

» 4 b5t B0 ‘,' nian Center(Lat, Long): 24. 487149 31.794434°
= Address: New Valley, Egypt

Areadata Temporal data Energyvield

Data for 10% windiest areas

Ml . 64 w/m? Height: 100m v

Mean Power Density @Height 100m

The mean power density for the 10% windiest area
in the selected region is 664 W/m?.

g

Mean Power Dansity (W/m
w
) 8

20 40 60 80 100
% of windiest areas

< Wind FrequencyRose 1/3 next MeanWind Speed @Height 100m

»

2
E o
: B
Nnow i)
40% 8.35
e @
2709 U%ﬂ‘-:h 90° E 03
=
E
19.25
e b 20 40 50 B0 100
180 % of windisst areas
©2022 DTU | Powered hy WASP | Terms of use DTU
R and
S B L Wl el @ rowoor  CESMAP @vortex BB
24.35711 131 Leaflel | GWAS0©2021 | Powered by nazka mapps | Disciaimar | & Openstreatitap

Wind Density | 664 watt/ m? Wind Speed | 9.63 meter / Sec Hub Height 100 meter
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Analytical data from the Global Wind Atlas Program (Egypt)
At 150 Meter — Hub Height

GLOBALWIND ATLAS

GLOBAL SOLARATLAS | ENERGYDATA.INFO

Wind Density | 924 watt/ m?

€

About Download Contact Help ®

Point 1

Center (Lat, Long): 24.487149°, 31.794434

Address: New Valley, Egypt

ol

Areadata Temporal data Energyyield

Data for 10% windiest areas

g

o I

I.L 924 W/m? @& 10.25m/s Height: 150m}

Mean Power Density @Height 150m

The mean power density for the 10% windiest area
n the selected region 1s 924 W/m?.

0
[~
(=]

=]

20 40

Mean Power Density (V:f/rr

< WindFrequencyRose 13 next

€0 a0 100

Y% of windiest areas

Mean Wind Speed @Height 150m

oo ié‘.;u 3
8.
%‘.0.2
== E 2 40 &0 80 100
1t % of windiest areas
©2022 DTU | Pawered by WASP | Terms of use . DTU
@wowosmanow ESMAP @ vorTEX =
Wind Speed | meter / Sec 10.25 Hub Height 150 meter

-
¥

2

A
i

Mryy @ Cacvm e Ponewatie Enongy
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Ammcan@qhmbﬂ Analytical data from the Global Wind Atlas Program (Egypt)
of Commerce fn gyt At 200 Meter — Hub Height

GLOBAL WIND ATLAS

GLOBAL SOLAR ATLAS | ENERGYDATA.INFO

( About Download Contact Help ®

Point 1 o§ @

Center(Lat, Long): 24.487149°, 31.794434°
Address: New Valley, Eqypt

Areadata Temporal data Energyyield

indiest areas
IOS()W/m2 R 10.69m/s Height: 200m

Mean Power Density @Height 200m

U/ m

Z The mean power density for the 10% windiest area
=1500 in the selected region is 1086 W/m?,
=

0oo

Fower Dansit
-
v
(=]
- (=]
|

20 40 &0

BO 100
% of windiest areas

Mean

<  WindFrequencyRose [/3 next MeanWind Speed @Height 200m

/

i %{ﬁ.ﬁ,"
1800 § Ef)l’ f4»:'3 . 'D‘_tv Hl-.‘ 100
©2022 DTU | Powered by WASP | Terms of use DTU
@ womosmence  CESMAP @ vorTEX ==
Wind Density | 1086 watt/ m? Wind Speed | 10.69 meter / Sec Hub Height 200 meter
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C- Preliminary Study for Additional Areas for wind power
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Addition

Preliminary Study for Additional Areas for wind power ”H‘#'\l“

Mryy o Cacvem wo Pewwatie Doy
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al Areas for wind power from range 8-11 m/sec at (100 m Hub height)

Zone Location Average(:\\l/i:)d Speed
1 Onshore | West of Minia 8 e v
2 Onshore | East of Minia 1 7.5 = > »
3 Onshore | East of Minia 2 7.5 o .' 3
4 Onshore | Gulf of Zayt 11 NS —.-EL
5 Onshore | Zafarana 10 R f ——
6 Onshore | Elkharga 1l 8.5 -
7 Onshore | Elkharga 2 8.5
8 Onshore | Fayoum . g . Ay
9 Onshore | East of Sohag g ‘ : , "
10 | Onshore | West of Sohag 4 { _V\"?;f‘ "
11 Onshore | West of Nile near Aswan 9.2 "‘q T, : { ¥ v
12 Onshore | Western desert, South of Wahaat Region 8.5 4 .;. £ : 4 e * 4
13 Onshore East of Suez Gulf, Ras Sedr region 9
14 Onshore | West of Agaba Gulf, Dahab region 9.5 «  Total Potential Area (km2) : 173 thousand Km?
15 Onshore | Berenice 8.8
16 Offshore | Inside Suez Gulf, From South of Ain Sokhna to Gulf of Zayt 10.5 * Total of Min. expected Wind Capacity (GW) : 347 GW
17 Offshore | Inside red sea, from Gulf of Zayt to Safaga 9.8

Ministry of Electricity & Renewable Energy (EGYPT) Issue Date: 24 /5/2022
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3'd- Investment Opportunity

The Strategic Plan for Water Desalination from

Renewable energy in

Cooperation with Ministry of Housing

« The Land required to be approved for allocation have been Identified.

« Utilize Renewable Energy to Supply Desalination plants .

Ministry of Electricity & Renewable Energy (EGYPT) Issue Date: 24 /5/2022 90



aprican W chamber Desalination plan requirements (2020 — 2050) J! | |
.Sn Plan Pillars 2020-2025| 2030 | 2035 | 2040 | 2045 | 2050 Total
(Thousand m*/day)

1 Pillar No. (1) 382 375 | 220 212 189 120 1498

2 Pillar No. (2) 335 335

_ First Priorities 2370 585 - - - - 2955

3 PI”?:;)NO' Second Priorities - - 825 - - - 825

Third Priorities - - - 415 130 130 675

4 Pillar No. (4) 50 421 412 553 440 340 2216
Total 3137 | 1381 | 1457 | 1180 759 590 8504

O In addition to 0.7 M m3/day currently under discussions with Ministry of Water Resources & Irrigation.

| Ministry of Electricity & Renewable Energy (EGYPT) Issue Date: 24 /5/2022
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of Commerce in Egypt

His !»ﬂ
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Existing and ongoing desalination plants

Existing desalination
plants

Existing and ongoing
desalination plants

Ongoing desalination
plants

Total capacities

Total capacities

Total capacities

917000 m3/d 518000 m3/d 1.435 M m3/d

Ministry of Electricity & Renewable Energy (EGYPT) Issue Date: 24 /5/2022
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mercan @chamber Strategic Plan for Desalination

of Commerce in Egypt

Plan objective :

Ministry of Housing, Utilities, and Urban

Communities has developed the Strategic Plan for

Desalination to cover the seawater desalination for

providing drinking water needs from 2020 to 2050.

o

Viricyy o Decven wo Povesatie Enogy
aaaziell aslhiig cLyadit agyg

The Mediterranean coast

2y md

r— The Red Sea coast

Ministry of Electricity & Renewable Energy (EGYPT) Issue Date: 24 /5/2022
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4t~ Investment Opportunity

Government Support to Invest in Electrical infrastructure

of Electric Vehicles

Ministry of Electricity & Renewable Energy (EGYPT) Issue Date: 24 /5/2022



A Government Support to Invest in mpl l;u“
of Eomimerce in Faypt Electrical infrastructure of Electric Vehicles S

* Anincentive tariff has been approved (by the Egyptian Cabinet) for EV charging.

« The Approved tariff :

169 piaster / kwh
(without the use of the place occupancy fees)

Up to 22 k.w (AC)
189 piaster / kwh

(with the use of the place occupancy fees)

Up to 50 K.w (DC) 375 Piasters / kwh

Household The Same as household Tariff

* In addition The government has also provide a package of Incentives to encourage the investment in this field including :

Charging Tariff , Customs Exemption ......
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5t- Investment Opportunity

Waste to Energy

in Cooperation with Ministry of Environment

Ministry of Electricity & Renewable Energy (EGYPT) Issue Date: 24 /5/2022 9%



= Energy-from-Waste is the process of generating energy in the

= According to the Ministry of Environment: 20% of the total

£

American s Chamber
of Commerce in Egypt

Waste to Energy

I

Uricy f Facve s Renewatio Enogy
a1zl anlhily clyadiiaghy

form of electricity and/or heat.

collected Municipal Solid Waste (MSW) will be forwarded to

the technologies of W2E (about 4.2 million tons of MSW to W2E)

HOW WASTE-TO-ENERCY WORKS

WAS‘I'E COLLECTION My “‘

JIJ:““ 'm

o e

\.-of
AT
pERE

Expected Electricity that could be Generated from Waste according to the cabinet Decree

( 300 MW for the coming 5 years )

Ministry of Electricity & Renewable Energy (EGYPT)

Issue Date: 24 /5/2022
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Waste to Energy ”“"m'm\ |

' The issuance of Decree No. 41 # 2019 - Waste to Electricity

Issuance of a
Cabinet
Decision to
Tariff of
Electricity

Feeding

| Reducing the amount of waste buried in sanitary landfills

Providing the areas of land that are allocated for the
establishment of sanitary landfills

Avoiding accumulations inside the governorates that lead to
environmental damage and emissions

Producing electrical energy suitable for self-use at the
"station and for connection to the network

Ministry of Electricity & Renewable Energy (EGYPT) Issue Date: 24 /5/2022
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6'"- Investment Opportunity

Private companies licensee in the field of
electricity Generation & Distribution

Ministry of Electricity & Renewable Energy (EGYPT)

Issue Date: 24 /5/2022
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¢

!

electricity Generation & Distribution e

* Private sector can invest in the filed of Generation
and distribution level ( medium and low voltage)
« 70 Private companies are licensee in the field of

electricity generation .

« 68 Private companies are licensee in the field of

electricity distribution .
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26.6 4 p g il Sl aibic F G G sl il Gl 2 22
36 1 puieal] o gt | 23
5125 2 (BOO)a 85 dobily 2Ll g i i il 3l i gl 2 | 24
4848 70 e 8 g i S LN oy 5 ol sl S S
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6- Preparation for EGYPT’s hosting of the
27th Conference of Parties on Climate Change COP27

Ministry of Electricity & Renewable Energy (EGYPT) Issue Date: 24 /5/2022 101
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European Bank

for Reconstruction and Development

Energy Wealth Initiative: A COP27 initiative

 EBRD suggested (Energy Wealth Initiative: A COP27 initiative) of a green Energy Transition in regards of

retirement of low efficiency power plant units by decommissioning of 5GW from thermal power plant

units and implement 10 GW renewable energy with total investments of 10 Bn S ( EBRD will provide 500

Mil S as grant and soft loan)

Ministry of Electricity & Renewable Energy (EGYPT) Issue Date: 24 /5/2022 102
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American dy Chamber
ef Commerce n Favet 27th Conference of Parties on Climate Change COP27 s
] @m Energy Wealth Initiative: A COP27 initiative

The EWI seeks to establish a green energy transition platform for Egypt in order to:

10 aw

New wind & solar

D aw

Decommissioned

$10,000

Million

Investment

$500 wmiliion

Grant & climate finance

Accelerate the deployment of renewable energy to lower the cost of
energy supply and develop a regional market for decarbonised fuels.

Accelerate the retirement of inefficient fossil-fuel plants to abate
carbon emissions and free up Egypt's domestic gas resources for
sale at global energy prices, hereby improving the balance of
payments.

Invest at scale in renewable energy, storage and infrastructure,
underpinned by ambitious GHG emission reduction commitments to
access climate finance from MDBs, private sector and donors.

Support a just transition (so that the EWI benefits are shared, while

protecting vulnerable regions and people) and develop local supply
chains and grid strengthening for renewable energy equipment.

Investments, technology
transfer, capacity
building, reskilling and
new job opportunities
for youth, gender and
social inclusion.

Ministry of Electricity & Renewable Energy (EGYPT)

Issue Date: 24 /5/2022
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7- Egypt is an Energy Hub

for International Interconnections and Corridors
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of Commerce in Egypt
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Egypt has the following potentials:

« Excellent location between three important continents (Europe - Africa - Asia).
- Existing interconnection with neighboring countries.

- Huge renewable energy potential (wind - solar).

« Electrical energy surplus.

- Strong extra high voltage transmission network

- Strong local manufactured electrical systems.

Ministry of Electricity & Renewable Energy (EGYPT) Issue Date: 24 /5/2022 105



Egypt is an Energy Hub ﬂf!";'\\“

£
for International Interconnections and Corridors —,

American L Chamber
of Commerce in Egypt

Electrical Interconnection Integration

Ethiopia

Sudan
el 4

Congo

235 ki Al Clgish€ 5005400 s oy bghs  m—
23550 )l Al Cilgagl€ 13251505 220 3¢ oy laghas  mm—— Inga dam
235 ) Al clgigl€ 90 2ga Jay) Laslad m—
23510 L dajite Cilgdgl€ 5005400 3¢ by lshi mmmm
S3e L5 As ke 85l 220 3o by bshd g umm
aise L da ke lsisl€ 6005 500 s by bsbi g g
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Egypt /Jordan Interconnection (450MW)

Existing + Strengthen connection

« March 2021, A framework agreement was

signed between Egypt /Jordan to increase

interconnection capacity to 1000 M.W.
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Egypt / Sudan Interconnection ( 300 MW ).

(Existing + Strengthen Connection)

e (Phase 1): In April 2020 Energized with

w4

e EGYPT exchanging up to 80 MW and will reach 300 MW
7 = I in the next year.
et z Sudan

e (Phase 2): Intended to be raised to 1000 MW .
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Egyptian /Libyan Interconnection (150MW).

(Existing + under Study Strengthen Connection)

A study of strengthening the Egyptian - Libyan electrical HN
\\\
T N ot =
connection was prepared to increase the exchange capacity \ S~ A
Implementation of Extuting OHTL el
Tw:(.lmr "j“:’“"b""‘ ss:ms.m;‘m Irgismentation of OWTL . m
to 500 KV w;:,:::;'::l’ml ‘ — " 2\ \“
to 2000 MW through two alternatives as follows: W e ]
- _ 2000 MW = Existing OWTL 500 kv Borg Alarab / | S
Matroh (260 km)
« Supporting the connection to the voltage of 400 KV. T — ™
« Strengthening the connection on the voltage of 500 KV
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Egypt / Saudi Arabia
to Allow Exchanging of 3000 MW

P 2onh0fs GSlg.oll - 2144312728 LU 2oy

EGYPT
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U

5th of October 2021 a package of contracts has been signed for the electrical
Interconnection project between Arab Republic of Egypt & Kingdom of Saudi Arabia

Total Investment cost from both sides : 1.8 Bil $
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Egypt, Cyprus and Greece

—— 7/ r' X ?,‘».
ELICA INTERCONNECTIO

N = sl I p
WA LAY

== ELICA SUBMARINE
i INTERCONNECTION
EGYPT - ATTICA

0 | 160 + 200 km

e S—

Allow supply 3000 MW of Green Energy to Europe.
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= Copelouzos - Elica Proposal

Technical description of the Project and overall budget
Main equipment - Budget

1 " Voltage Source Converter Stations of 3,000 MW are envisaged to be installed at both ends of the
link near WADI EL NATROON EHV Center in Egypt and near AHARNES EHV Center (Attica -Greece).
Converter Stations Now alternative locations for Attica, such as Mesogia EHV center and /or Agios Stefanos EHV center
are evaluated, instead of ACHARNES, in order to avoid local congestion. The Converter type is e : A SRS
Voltage Source Converter (VSC). EAN ~rics [N '
2]

The submarine cable is of extruded type (XLPE insulation), synthetic armoring, voltage =500 kV
and Al conductor.

Submarine cables

9 Approximate Maximum
* Overhead line 500km length between WADI EL NATROON Converter Cable sea depth
Station and EL SALLUM and up to the sea shore underground cable Lengths (km) (m)
length: 10 km 68 1,298
Interconnection ’
Lenghts = The new alternative routing between EL SALLUM and Keratea has a 357 2,712
length of 921 km and EL SALLUM to N.Makri of 954 km. 48 2,527
e ELICA SUBMARINE
= Underground cables lengths in Attica are 18,7 km and 29,8km 78 1,520 [l
370-403 752 0 100 . 200km

L S—

4
*  Estimated Budget: € 3.569bn Proposed Route
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Egypt, Cyprus and Greece

-

Cyprus, Greece and Egypt signed a trilateral

Memorandum of Understanding (MoU) to

connect their respective electricity grids in

Athens on Tuesday 19 Oct. 2021.

9th Trilateral Summit
Greece-Cyprus-Egypt
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Egypt, Cyprus and Greece

Bilateral MoUs had been signed between ( Egypt- Greece) and (Egypt- Cyprus) in the field of

Electrical Interconnection on 14,16 Oct. 2021
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* |t was agreed to appoint a consultant to prepare a pre-feasibility study for the project.
= Several international companies have expressed their desire to discuss opportunities for

cooperation in financing the project between Egypt, Cyprus and Greece:

=  Gridworks =  Copelouzos - Elica
=  Tractebel =  Bechtel
u EDF . Nexans

= World Bank has expressed interest in the project and propose a grant to cover the cost project

consultancy services.
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Egypt, Cyprus and Greece

April 2022 the first meeting between the management of IPTO and the EETC , laying the foundations for the

cooperation that the two sides have begun in the last year to prepare the major energy project.

An informative meetings held between the Heads of Administrators of the two countries
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Egypt, Cyprus and Greece

« On April 13, 2022, the World Bank technical team met with EETC and IPTO leadership teams to
discuss possible ways to support both entities to develop the Project.

« The World Bank can offer potential support to the Project in a sequential way.

Project financing*
(support with financing
package through a mix of

Financing of a detailed concessional IBRD loans

Feasibility Study, Env & and guarantee

Social (E&S) assessments, instruments to raise
Quick economic and marine surveys (IBRD commercial financing)
evaluation (in-house and Project Preparation
entirely paid by WB) Advance and grants)
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Egypt- Greece Interconnection

Tentative Ambitious Schedule for Egypt-Greece Interconnection Project

START DURATION

1 2 3 45 6 7 8 9 101112131415 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 41 42

Quick economic assessment (separate study)

1

4

~

Start of procurement to hire international
consultant for Bankable Feasibility Study

2

2

EETC/IPTO

The contract for Feasibiity Study is signed

4

1

EETC/IPTO (Loan and
Grant)

The Consultant completes the detailed
ufeasibﬂity study Including technical definition of
the Project, financing strategy and plan,

rec dations on ¢ cial framework

for the Project, and Project procurement

Consultant

Development Stage (Up to
Issuing RFP Based on Selected
Commercial Framework).
Timeline ~ 2 Years

strategy
Consultant prepares the scope of work and

Consultant/EETC/IPTO

IPTO/EETC issues RFP for E&S studies and
geotechnical/geological seabed surveys for
route selection

Env and Social Studies

E&S Consultant

Geotechnical/geological seabed survey for
route selection (Sample Route Survery)

Seabed Survey
Contractor

Overall Timeline ~ 5.5
Years (including 2.5
years for construction*)

IPTO/EETC agree on commercial framework
and financing structure for the Project
(traditional EPC with off-the-balance sheet
financing from TSOs, SPV, or other)

MEE/IPTO -
MOERE/EETC

project, and develops detailed implementation

Implementation Stage
(Tendering, Financial Closure,
Construction)
Timeline ~ 3.5 Years

PLooisiosiioogenc

Tendering/Selection of the EPC
Contractor/Private Sector Partner, completion
of bid evaluation, contract negotiations and
signing

Consultant/EETC/IPTO

Financial Close (For PPP Model)

Selected Developer

Construction (HVDC Cable and Converter

EPC Contractors

* |tis recommended to balance the scheduling crashing

needs with the project budget to avoid unnecessarily expensive bids
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£ A Conception Figure After Completing the Interconnection
between Egypt and Neighbor Countries

American y Chamber
of Commerce in Egypt

Line Path / Interconnection

1 Egypt / Sudan (220 — 500 kv)

2 Sudan / Ethiopia 500 kv

3 Egypt / Cape town 500 kv

4 Egypt / Jordan ( 400 kv — 500 Kv)

5 Egypt / Jordan / Iraq

6 Jordan / GCC Gulf Cooperation Council
7 GCC Gulf Cooperation Council / Yemen
8 Yemen / Djibouti

9 Djibouti / Ethiopia

10 Egypt / Crete/ Greece

11 Egypt / Cyprus

12 Egypt / Cyprus / Greece

13 Egypt / Libya ( 220 kv — 500 kv)

14 Egypt / KSA

GCC Gulf Cooperation Council m
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THANK YOU
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