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ACWA Power Presence in Jordan

In 10+ years we have become the largest power & water
developer in the GCC region, and a name o contend
with internationally

4.8

Mm? per day
desalinated water *

11

Countries USD of Assefs* Portfolio in Renewable Energy
based on share of project cost

3,500* ~60%

Employees Nationalities Local Employment
in projects

* Figures inclusive of advanced development projects

Saudi Arabia

2004

Morocco, South
Africa, Turkey

2012-2014

Oman, Jordan
2008-2010

UAE, Egypt,
Vietham,
Bahrain

2015~ ...
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ACWA Power Presence in Jordan

Acquired power of CEGCO was (1164) MW Ar

CWA POWER;
Ty P—
ACWA Zarqa signed the PPA with

National Electricity generating
company (NEPCO) with (485) MW

ACWA Mafraq Solar (50) MW
Risha site Solar (50) MW

111

‘ 2011 ACWA Power
2017 Operation of ACWA Zarqa .zm oach acquisition
\ Phase (1) .1999 CEGCO privatization
2018 Operation of ACWA Zarqa @ 199 NEPCO
Power
l Fhase (2) Purchase
2019 Operation Mafraq Solar @ 1967 JEA ot
NEPCO

2020 Operation Risha Solar
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JEA NEPCO
1967 1996

CEGCO was established in 1999 as a part of the restructuring of the Jordan

Electricity authority and NEPCO'’s generation, transmission and distribution assets:
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History of CEGCO

CEGCO Consisted of 7 Power plants in addition to (2) Wind Plants :

=  Aqgaba Thermal Power Station

= Hussein Thermal Power Station

= Rehab CCGT Station

= Risha SCGT Station

= Marka SCGT station

=  Amman South SCGT statfion

= Karak SCGT station

= |brahemya & Hofa (Pilot Wind)
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History of CEGCO

CEGCO plants across Jordan:

ACWA Power Risha
Solar PV 50 MW
ACWA Power Mafraq Hofa Power Plant Rehab Power Station
s

Ibrahimiya Power Plant

0.32MW #
Iraq
-
’l
Marka Power z -
Station 80 MW R
Amman South Hussein Power Station
Power Station 60 MW 363 MW I nStq "ed

Capacity 1747

MW as per 2019

Karak Power \
Station 20 MW :;
Saudi Arabia
“\
‘
.
Egypt

Power plant

Unit

ATPS

Steam 1

Steam 2

Steam 3

Steam 4

Steam 5

HTPS

Steam 1

Steam 2

Steam 3

Steam4

Steam 5

Steam 6

Steam 7

GT1

GT2

Rehab

GT 10

GT11

GT 12

GT 13

Steam 14

Risha

GT1

GT2

GT3

GT 4

GT5

Marka

GT3

GT 4

GT5

GT6

Diesel Engine

Amman
South

GT8

GT9

Karak

GT7

Diesel Engine

Adgaba Central

Diesel Engine
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CEGCO as O&M for ACWA Power assets /)!T:V&P%\Aﬂ:'\

J9

 CEGCO’s sales of electric power has reached (1749.3) GWh in year 2018
* In addition to operating it’s own facilities CEGCO have signed O&M Agreements with ACWA Power, where CEGCO

will be in charge of all the activities and related process to the daily Operation and Maintenance to ACWA power

projects in Jordan where this will include :

Project Capacity (MW) Technology Operation
ACWA Zarga 485 Combined Cycle 2018
ACWA Mafraq 50 Solar 2019
ACWA Risha 50 Solar Expected 2020

ACWA POWER;
T g P—
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Electricity Market Segmentation

The interconnected system in Jordan consists of : '\‘
1. Generating power stations S5 ;:
2. Transmission Network (132 kV & 400 kV) which interconnects the e = -
power stations with the load centers and different areas in the

kingdom.

- The system also includes :

230 kV, 400 kV tie lines with Syria with capacity of (700 MW) o/ NI

GAS 1. (DIESEL FIRED)

dl HERMAI PS

’ 1\ 4
i

4 [0k

400 kV tie line with Egypt with (550) MW capacity.

7 —
o — kY

g " 400K NIMARINE CAMLE

Source: NEPCO

National Electric Power Company (“NEPCO”) currently owns the National EaseaiN
Control Center and the Transmission network which consists of main '
substation with total capacity of 10,023 MVA and high voltage transmission
lines (132 kV and above) with total length of 4121 km-circuit.
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Electricity Market Segmentation

Electricity Sector in Jordan is Policy Maker Regulator
composed of the following

entities each having a specific role ) J
(shown to the right).

Transmission Distribution

J S

CEGCO

— JEPCO

CEGCO: Central Electricity

. Ministry Of Energy &
Generation Company Energy & Minerals — NEPCO
SEPCO: Samra Electric Power Co Mineral Regulatory

. Resources Commiission
IPPS: Independent Power (MEMR] (EMRQ) Single
Producers

. IPPS Buyer
JEPCO: Jordan Electric Power EDCO

Company Solar,
IDECO: Irbid District Electricity Wind
Company
EDCO: Electricity Distribution | Interconnection
Company

IDECO
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Brief Summary on Jordan

* According to the National Energy Strategy, covering Jordan's
energy requirements from 2015-2025, Jordan needs to
increase its energy supply security and reduce its
dependence on external energy sources by leveraging
national resources such as renewable energy and oil shale.
The energy strategy aims to increase the contribution of oil
shale sources to 10% by 2025 while reducing of imported
energy sources.

Global Horizontal Irradiation Jordan

* Ma’an and Agaba area (south of Jordan), have a very high solar
insolation worldwide and has the lowest values of diffuse

irradiance. The region has on average more than 300 days of : N
Kufranprh‘.//‘l.'r.dg

sunshine per year, making it an ideal location for solar energy  assan, ), eazZargE
generation. The average annual sum of period from 1994 -2010
of around 2250 kWh/m2 as shown in the image by SolarGIS to
the right.

*  Wind speeds in the Kingdom can be as high as 7.5 meters to

11.5 meters per second in hilly areas (specially in the southern
solargis

http://solargis.info

region towards Tafilah) making it having one of the greatest

0 50 km

Wind I"ESOUI"CGS in the region. Average annual sum, period 1994-2010
= -

<1900 2000 2100 2200 2300> kWh/m® SolarGIS © 2014 GeoModel Solar
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Jordan Power Capacity 2019

Current Power Plants in Operational Phase by 2019

Company

CEGCO

SEPCO
AES

Al Qatraneh
IPP 3
AES Levant IPP 4

ACWA Zarqa

King Talal Dam

Jordan Biogas
Company

Renewable

Total

Gross Capacity Net Capacity

(MWh)

1044

1260
400

400
600

250

485
6

35+6
1090
5538.5

(MWh)

962

1143
370

373
573

241

485
6

35+6
1090
5252.5

Technology

GT+ST

GT + Combined
Combined
Combined

GT
GT
GT + Combined
Hydro
Bio Gas

Wind + Solar

Location

Noth, South and East of
Jordan

Al-Zarqa

East of Amman

Al-Qatraneh, Middle of
Jordan
Al Manakher, 30 km
from Amman

East of Amma
Al-Zarka (Hashimiyah)
27 Km north of Amman

Rusayfeh and Samra

Different Locations

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

Available Capacity & Peak Load
(MW)

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

B Peak Load M Available Capacity
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Jordan Power Capacity Type

« Despite Jordan being well known for the  Electrical Energy Production by Type of Fuel in Jordan (GWh)
development of Solar and Wind, A look at Jordan'’s

mix of energy sources for Electricity shows a growing
heavy reliance on Natural Gas. So more renewable
is needed with storage.

20,000
Povweer Plant Unit ﬁ::::r:::;&ﬁﬁ? Location fnlm:l:::.nung Rm‘;r:tl::tm 15,000
ATPS ST 121 1985 31122019
ATPS ST2 121 1985 122009
ATPS 8T 3 121 Agaba 1996 A1/ 127 2030 10,000
ATPS ST 4 [ 14 311272060
ATPS 515 121 10 310122050
HIPS ST 4 44 1480 3122015 5,000
HTPS ST 5 48 Farga 1980 3122015
3 HIPS P a8 1954 31/12/2015
5] Risha L GT 1Yy 25 1955 3122016 ,
o Risha | K % 1989 WI2016 0 =
Rizha Gri | 2% Richa 1984 127005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 Zm ﬁ17
Risha , 25 1994 I 0106
Rizha Gl 5 25 S 3112060 MHeavy Fuel 01 EN.Gas WDesel MRenewable Fnergy M imported Energy
Fehab ‘ tﬂjuyt 26 14494 31122017
- L '3 o Ta. |
lr::::: II S 1,:] o 1;,,;:2'% j”?:ﬁf Table (7): Available Capacity of Generating Plants (MW)
Armman South Gro 26 Amman — /12016 Ve  nam Gas Turbines Combined Wind | Hydro | : o Industrial
p — ‘ 0 20052010 12003 - — — = Diesel* Biogas | Sol Power Secior
E Samea 11 270 Zargs 200520010 | 3171272034 Nesel | N Gas | M3 System | Jordan
& Samra 11 \ {L j, 400 2011-215 31/12/2035 . — - : : . . . - S— — —
v Surra IV iGr7 A 145 W13 310122058 2014 3 - 015 1614 814 .44 12 3.3 - 3870.5 I88.3 | 4065.
AES (IPP1) CC 30 Amiman East 2iMe 311272034 2015 187 27 112 2044 £14 118.4 12 15 3 41429 1943 431372
A Qatrana {IPP2) pam ' 0 (Jatranah-Karak i INN27037 - - — - -
= PP 3 E 571 Amman East 2014 31122039 2016 | 605 307 | 2044 814 198.4 12 3.3 1855 12694 195.1 4.
IPP 4 DF 241 Amman Fast 2014 31/12/2039 2017 | 605 E 28 044 ) 814 | 1984 12 15 3955 | 43004 | 2281 | 45285
Available E_'ulrl:lull_'.- 187 — — B
MW *Working on (N.Gas + Diesel + Fuel Oil) ** Include (200) MW, on distnbution network /201
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Renewable Energy Porifolio in Jordan

Regulatory Framework

* The Renewable Energy and Energy Efficiency Law (REEE Law) was passed and approved
by the Parliament of Jordan as a permanent Law in April 2012.

* This law, was the first in the region that allows investors to identify and develop grid-
connected electricity production projects through the so called unsolicited or direct
proposal submission.

* the Jordan Renewable Energy and Energy Efficiency Fund is established, which aims to
channel financial resources to that end.

* A target of 10% renewable energy input into the energy mix by 2020 is was
in the National Energy Strategy, mainly aiming for about 1000MW of Wind

and 600MW Solar.

* A well-founded reference price list (ceiling prices) for different Renewable technologies
was set by the Energy & Minerals Regulatory Commission (EMRC)

* Net- Metering for small Renewable Energy “RE” Systems (Roof Tops) with Fixed
Purchase Prices for Excess Power was set and regulated by EMRC

* Tax Incentive regime , a By-Law was issued on Tax exemptions for RE and EE systems and
Equipment.

10/04/2019



Renewable Energy Porifolio in Jordan

Jordan started the powering of 6,000 mosques with Solar PV initiative in 2015.

* Rooftop systems have been installed since then using government funding and private investment with tenders
floated to install systems at other mosques around the country

* Jordan's government invests over JD50 million (E46m) on mosques annually which includes utility bills, renovation,
staff salaries, and building new mosques.

e Almost all the mosques here in Jordan now cover 100 percent of their energy needs” with renewable power, said

Yazan Ismail, an energy auditor at ETA-max (Energy and Environmental Solutions, a green consultancy in Jordan) Said
on 10t October 2018.

/

HHIHHHH’H;’!H111111511‘(}
1

|

{

L J
£ /
T frries

10/04/2019



Renewable Energy Porifolio in Jordan

Jordan Renewable Energy Portfolio as per Mid 2018

In Operation In Construction In Financial Close R S S

T

Solar PV Wind Solar PV Wind Solar PV Wind BTSN 2
533MW 179MW 720MW 316MW 50MW 100MW

« 800MW Wind + 800 Solar PV were committed in the future programs, including round llI.

* In addition to the 533MW mentioned in table above, Currently ACWA Power’s MAFRAQ 50 MW PV Plant entered
in Commercial Operation on January 2019 which increases total Solar PV capacity an aggregate of 583MW.

A LN
VAVAY R N
7 Sy
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Renewable Energy Porifolio in Jordan

The Green Corridor project which is considered as Backbone grid project, was
established in the southern region of the Kingdom at a total cost of $172
million, is among major schemes aimed at accommodating power generated
by renewable energy sources.

PH2: Ma'an_._,

Qatraneh 400KV OHL
o= cost = 37.1 MJD

e

The first tender agreement included building a new sub-station in Maan, |
220km south of Amman, and was awarded to a Saudi company at a cost of e
JD19 million - Ex NEPCO Director General Abdel Fattah Daradkeh Said. |

PH1: Ma'an Substation
400/132 kV

cost =33 MJD

EOD = 2016

PH3: Qatraneh-
Aqaba 400 kV OHL
cost = 34 MJD
EOD = after 2025

He added that the second agreement entails providing and installing .,f
converters at the Maan sub-station, and was awarded to an affiliate of an 2 S
international company at a cost of JD3.4 million. =

The third tender included installing connections between the Maan sub-station
and the Qatraneh sub-station at 400KV as part 1 and connection between
Qatraneh Substation and Queen Alia International Airport Substation at 132KV.

Green Corridor has already upgraded the grid capacity from 500MW to handle
1400MW. As Eng. Amani Al-Azzam (Secretary General, MEMR) announced in
the MENA Clean Energy Summit 2018 in Dubai

— _‘.%
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Renewable Energy PorHfolio in Jordan

Round I, Round Il and Round Ill of Renewable Energy Under Direct Proposals Summary.

| Particulr | Roundl | Round2 | _Round3(ongoing)

PV — April 2018
Wind — December 2018

Date May 2013 May 2015

Total Capacity Procured/ 615 MW . 200 MW
Planned to be Procured  (Solar PV — 200, Wind 415)  200MW Solar PV {4 Projects) ¢ o\ 150, Wind 50)

No. of Combanies Approved — 18 24 No. of Bidders — 20
] P (Solar PV -12, Wind — 6) (all solar PV) (Solar PV- 14, Wind -6)
Tariff 6.80
(USD Cent per kWh) 14.8-16.9 (Average of lowest four bids) 2.488

Round 2 of renewable auction witnessed significant drop (lowest tariff in Round 2 was 50% lower compared to Round
1 and Round 3 Tariff even dropped more at 35% of Round 2’s Tariff !
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Renewable Energy PorHfolio in Jordan

Jordan 2018 Tenders in Renewable Energy

* After the auction of Round Ill Solar PV, another auction of 50MW Wind was issued and bidders submitted
their proposals on 3 of December 2018. bids are currently under technical evaluation with no commercial
Tariff announcement yet.

e The first auction in Middle East to have ever implemented Electrical Energy Storage using Batteries on a
stand-alone basis was issued on July 2018 where the project is expected to reach COD by Q1 2020. the bid
is also currently under technical evaluation with no commercial Tariff announcement yet.
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Renewable Energy Porifolio in Jordan

* AMMAN — The Ministry of Energy and Mineral Resources on 29 January 2019 decided to temporarily hold renewable energy
tenders until the National Electric Power Company (NEPCO) conducts a comprehensive study that shows the capacity of the grid to
absorb the output of these projects, according to the Ministry of Energy and Mineral Resources.

* ltis expected that renewable procurement will resume after conclusion of above study.

* The ministry official acknowledged that the national grid has experienced “technical challenges” related to its capacity to cope with
the increasing production of power via unconventional sources (Renewables).

* The Cabinet excluded the third phase of renewable energy tenders from the decision, as well as projects that produce less than 1
megawatt (MW).

* According to MEMR, power generated from renewable energy plants will reach a capacity of (2350MW) in 2020 after operating the
second and third phases of wind and solar power projects, and will constitute 20 per cent of the total energy mix, which is above
the anticipated ratio in the National Energy Strategy.

I ———————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————
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Ahmad Masoud
Supervisor — Business Development

T+ 971 (0)4 248 0904
M + 971 52 646 8239

Email: ahmasoud@acwapower.com

Yousef Alzuhair
Director — Business Development

T+97145090 561
M + 971 56 604 7820

Email: valzuhair@acwapowe.com
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Saudi Arabia

Building 1,
Ground Floor,
Business Gate
Office Complex,
Airport Road
P.O. Box 22616
Riyadh 11416

T: +966 1 2835555
F: +966 1 2835500

China

2101 Tower B,

Ping An International
Financial Center,
No. 1-3,

Xin Yuan Nan Lu,
Chao Yang District,
P.O. Box 10027,
Beijing

T: +86 10 5979 2330

F: +86 10 8438 1078

Morocco

65 Avenue
Mehdi Ben Barka,
Souissi,

Rabat 10100

T: +212537714164
F: +212537714165

Spain

Empresarios
Agrupados

Calle Magallanes 3,
28015

Madrid

Saudi Arabia

King Abdulaziz
Branch Rd,

Ash Shati,

Jeddah,

23613

T: +966 12 618 9000

Egypt

Plot 176,

Second Sector,
City Center Giza
Systems Building,
New Cairo,

(@fe](e}

T: +202 23 225 500

Oman

South Lobby Roof
Top,

Grand Mall,
P.O.Box: 163,

PC: 136,

Al Khwair,
Muscat

T: +968 22065 752
F: +968 22063 753

Turkey

Barbaros Plaza,
Emirhan Caddessi,
No.113Kat.19,
Dikilitas,

Besiktas

Istanbul

T: +90 212 259 3396
F: +90 212 259 3397

UAE

The One Tower, 415
Floor, Barsha Heights,
Sheikh Zayed Road,
P.O. Box 30582
Dubai

T: +971 4 5090555

F: +971 4 3859625

Jordan

Amman-Khelda,

Al Khalideen Suburb,
Al Hakam Bin

Amro Street -

Bldg No. 22

P.O. Box: 2564
Amman 11953

T: +962 6 534 0008

F: +962 6 5357210

South Africa

7th Floor,

90 Grayston Drive,
Sandton,
Johanesburg,
2196

T: +27 117224100

Vietham

11th floor,

BIDV Tower 194,
Tran Quang Khai St.,
Hoan Kiem District,
Hanoi

T: +84 43 935 2966

F: +84 43 935 2969



