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THE EVOLUTION

Optimizing Time Utilization...
Delivering Energy Solutions...

—

PPERDPE

Cables & Electrical Energy - 4 o Renewable Project
Accessories Products Management ''2nsformers ki L Energy rojects

Since Elsewedy Electric started we made the decision to never sacrifice integrity for growth, this
same belief didn't change till today... Behind our success is a professional dedicated team and
latest technologies, which delivers comprehensive product portfolio and unmatched services.
Elsewedy Electric always delivers the top-rated products and service customers want with the
best results they deserve.

ELSEWEDY

ELECTRIC
T ——

NTEGRATED ENERGY SOLUTIONS

elsewedyelectric www.elsewedy.com

strict, 5" Settlement, PO.Box 311, New Cairo 1185

 flo 19159 @

- Fax: (+202) 275 99 731 - E-mail: infog
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Smart grids. Future technologies & Innovations (Intelligent Power Systems. Automation & Systems

Support, Smart Meteringe HVDC Technology. M2M communications to smart grid.

Role of Regional Interconnection and Electricity market in RE and EE Investments.

Loss reduction in electrical systems. Energy Conservationc Demand side management.

Investment opportunities in the electricity sector through smart grid projects. Future Technologies and an

innovations, smart meters and HVDEC technology.

Alternate energy generation e.g: Nuclear/Solar/wind power for electricity generation in the Arab

countries: Current and Potential projects.

Restructuring the electricity sector in the Arab countries and its impact on private sector investment.
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POWER PLANT

1- CEGCO
ATPS

Hydro

HTPS
RISHA

REHAB Combined Cycle
Simple Cycle

Hydro
Others
2- SEPGCO
Combined Cycle (CC)
Gas Turbine
3- AES Jordan (IPP1)
Combined Cycle (CC)
4- QEPCO (IPP2)
Combined Cycle (CC)
5- AAEPCO (IPP3)
7- AES LEVANT (IPP4)
8- Wind Power CO.
9- Solar Power CO.
10- Others Biogas
Hydro
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CAPACITY,MW

1030
145

432

420

573

241

117
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PRIMARY FUEL

IMP.( NG + HFO +

" IMP.
LOCAL NG + Diesel

(HFO + Diesel)

IMP. (NG + Diesel)

IMP.
IMP.

IMP.
IMP.

IMP,
IMP.

IMP.
IMP,

(NG + Diesel)

(Diesel)

(NG. + Diesel)
(NG. + Diesel)

(NG. + Diesel)
(NG. + Diesel)

(HFO + Diesel)
(HFO + Diesel)
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’ ELECTRICITY SECTOR ORGANIZATION |

@& IPP ONEE 7 Loi 13-09 Auto
Generation Generation Interconnections ivate Generatio Generation
Capacity: 2 812 MW Capacity : 4 942 MW Importations Capacity : 203 MW Capacity : 37 MW
Generation: 16 815 GWh || Generation : 9 819 GWh 6010 GWh Generation : 747 GWh Generation ;: 137 GWh

& (50%) (29%) (18%) (2%) (< 1%)
- 2\
a ONEE-BE

Single Buyer (except Loi 13-09)
Transmission System Operator

Total Demand 34,4 TWh =y

a

ONEE-BE (Direct Seller) Public and private utilities

(58%) (42%)

Distribution MV/LV Direct Customers MV/LV Customers
(43%) VHV/HV (15%) (42%)
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TRANSMISSION NETWORK GROWTH I

Evolution de la longueur en km des lignes 400 Transmission Network total length = 26 895 km ...
KV - 400 kV : 2 653 km
3000 - 26732673 -225kV:8 732 km
2500 -
2000 - 16!
1413 1413

1500 123712371284 1361
1000 727 727 72%

500 -

0 T T T T T T T T T T T 1 ; 7
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 ' i
Evolution de la longueur en km des lignes 225 kV /{.a e
9000 - o 8 - G e S
8389 e
8500 - it — e
2000 - 3 S
7300 1 v - i %@
7000 : R
2015 — 2017: Expansion of the Transmission Network :

6500 - Total length (THT-HT) = 31 722 km

600D - Installed Capacity = 30 341 MVA

5500

5000 T T T T T T T T T T T 1

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

New Investments : 800 millions USD
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RURAL ELECTRIFICATION PROGRAM

A huge effort in term of access to electricity......
g3y 965% 97.4% ggosy

100% - B g

50% - ,r o0

e 7~ o541, 96.E0%

T0%% Ej; / oo

60% - W~ S - Electrification rate: 99%

50% a

2™% /

40% - 22% y” 5% & *

s = A e - 38 598 villages (3 663 villages
-~ m .

0% o aam photovoltaiques Kits)

10% -

D% LF\ILDII“-\-IU:lIU\IOI-—'INIMIvIU\I ; i ! : ! : ' y
. 3 B 2 5838858558885 58 35 = - More than 12 million citizens

=
~
m Villages connectés au résea

u Villages électrifiés via PV
40000 4

- Investing more than 23 billion of
MAD (= 3 billion USD)

30000

20000 A

- Creating of 100,000 jobs

10000

‘ A REAL EXPERTISE IN THE PPP’S PROJECTS

A significant part of the installed capacity and the Moroccan electricity generating come
from projects developed through Public-Private Partnerships

PPP projects under operation or construction

—Jorf Lasfar Coal Plant (1 to 4) : 1400 MW Part of PPP projects 2014
—Koudia al Baida wind farm (CED) : 50 MW

Installed Power ~ 37%
-Tahaddart CCGT plant : 400 MW
—Jorf Lasfar Expansion Clean Coal : 700 MW

Mational power ~ 5200
—Tarfaya Wind Farm : 301 MW generation
—EEM Wind Farms (Law 13-09) : 201 MW

—NOOR Ouarzazate I (Solar CSP) : 160 MW

Under construction :
—Safi Clean Coal Plant : 1400 MW

—NOOR Quarzazate II&III (Solar CSP) : 350 MW

—Akhfennir Wind Farm (1 aw 13-09) : 100 MW
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’ CHALLENGES OF MOROCCAN POWER SECTOR I

_| Demand growth (doubling "2013 - 2020" and quadrupling by 2030)

| Strong dependence of foreignh (more than 95% of energy consumption is

imported)

|

' High volatility of energy price

_! Environmental issues

| Concerns to preserve individuals’ purchasing power and to strengthen

national companies’ competitiveness

| MOROCCAN RENEWABLE ENERGY STRATEGY l
® 0

Morocco's Energy Strategy prioritize the diversification of the country’s energy sources with particular
emphasis on the renewable energies.

Evolution of renewables share in the energy mix

010

2020
RE: 42% by 2020

At the end of 2020

: 42% of the electricity

capacity installed will be based on Renewable
Energies

—The Moroccan Integrated Wind Energy Program
2 000 MW by 2020

—The Moroccan Hydro Energy Program
2 000 MW by 2020

—Law n°® 13-09 allowing the private sector to develop
renewables energy projects, ...

—Fund Energy Development (7,3 billion dirhams)

—Law n® 16-08, raised the ceiling for self-generation from
10 MW to 50 MW and above 300 MW with access to the
grid

—Creating special instances :

Strong support in setting-up renewable energy development

MASEN, ADEREE, ...
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| INTEGRATED WIND ENERGY PROGRAM I

AN INNOVATIVE & STRUCTURING WIND POWER PROGRAM ]

Wind farm prajects compleied ax W"m 3 Installed
o e capacity by * 2000 MW
z 2020
Generation * = 7850 Gwh per year
Estimated + =3 8 Billion USD

investment cost

¢ 1,5 million of TOE per

Sl year (750 million USD

save

per year)
€O, emission  * 5,6 millions Tons per
‘avoided year

* QONEE as a lead in the implementation of the wind Program
*  Private producers under the RE Law « 13-09 »

SOLAR POWER GENERATION PROJECTS
(Pro;ects under development by MASEN)

e 2000 MW

- et o = 4500 Gwh

« =9 billion of USS

¢ 1 million TOE
CO, emission
avoided

ONEE's assignments:
- Off-taker for Noor I, IT & III
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GAS TO POWER PROGRA

OTo maintain grid stability with the increased share of renewable energies (RE)
considered in the generation mix, greatly increased flexibility from the power
production plants will be highly required.

OCombined cycle technology becomes in terms of flexibility, cycling and fast
start performance, a solution to solve RE's intermittency.

OTo respond to power generation and
Moroccan Industry needs, natural gas
availability can be assured via a LNG
Receiving Terminal, which is expected to be
realized in Morocco, as well as from the
GME.

OWith an annual gas receiving capacity of 5
Bcm, the LNG Receiving Terminal is expected ©
to dedicate 3,5 Bcm for electricity _
generation.

QThus, ONEE is considering the developement of a set of CCGT plants with a total
capacity between 2.4 GW as a first phase.

IPP PROJECT UNDER DEVELOPMENT

I & 1l Nadar
Capacity o o
installed (MW)
Ryre of Pove Solar CSP Clean Coal
Plant
CcoD 2017 2021
Sponsor Acwa Power ia he;:;’:d'ed
Project costs 2,3 bSUS 2,6 bSUS




ol Uilng uo Upa il

E0000

2014 2015 2016 2017 2018 2018 2020 riival 2022 2023 2024 2025

BCOAL wGAZ mOIL mHYDRO mWIND mSOLAR

NATIONAL PLAN FOR THE LNG DEVELOPMENT]
*Installed Capacity 2 400 MW (14% of the installed capacity by 2025)

*Generation ~ 12 000 Gwh per year

e % 4 billions of US$
L + 1.8 billions of US$
v Gaz infrastructures » 2.1 billions of US$

®Co2 emission avoided 10 millions Tons per year

Sites des infrastructures gaziéres et
Consommation annuella de gaznaturel pour |3 production délectricité Electrigques projetdes

R — I — (ai i
1 Ins AE DNT O ANE ANS Ne0  AE O ME Mid @ s

Increase of gaz consumption from 2021
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