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Terms

KW
KWh
GWh
MW
b/day
boe
boe/day
toe
MVA
KV
km

s
m
Kilowatt

Kilowatt-hour
Gigawatt-hour
Megawatt
Barrel/day

Barrel oil equivalent
Barrel oil equivalent/day
Ton oil equivalent
Mega Volt Ampere
Kilovolt

Kilometer

Kilogram
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Economic Statistics in Jordan 2018
ITEM UNIT AMOUNT
Population million 10,309
GDP at current producer prices JD million 29,984
Annual per capita income JD 2,909
*Source: Dept. of Statistics
o [ ] o
Energy Statistics in Jordan 2018
ITEM UNIT AMOUNT
Energy intensity kgoe/USD 1,000 Fixed Price 235
Per capita energy consumption kgoe 942
Per capital electricity consumption KWh 1,701
Electricity generation GWh 19,755
Electricity consumption GWh 17,532
Population with electricity % 99
Domestic energy production
(crude oil and natural gas) 1,000 toe 79
Energy imports 1,000 toe 9,121
Primary energy consumption 1,000 toe 9,712
Cost of consumed energy JD million 3,010

Exports % 64.5
Imports % 21
GDP % 10
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The Ministry of Energy and Mineral Resources seeks to utilize natural resources and provide
the energy needed to achieve sustainable development, by developing and implementing
appropriate policies, legislation, and programs, diversifying sources and forms of imported
energy, developing domestic and renewable sources of energy, and increasing their
efficiency.

To achieve this goal, the Ministry began updating the comprehensive national strategy for
the energy sector in the Kingdom Ffor the period 2030-2019, in order to keep pace with
domestic and regional developments and challenges facing the sector.

This report includes the achievements of the Ministry of Energy and Mineral Resources in
the energy sector, which is a major driver of the national economy.

The fourth phase of the Samra plant was in commercial operation with a total
capacity of 213 MW. The combined cycle power plant at Zarga was also in '
commercial operation with a capacity of 485 MW and at an estimated cost of o
JD 325 million. -

In the Field of electricity, the following have been completed:

- An energy exchange contract was signed between the National Electric Power Co. and
the Jerusalem District Electricity Co. for the purpose of supplying Jericho Governorate with
electric power of about 150 GWh per year.

- The Council of Ministers approved a Memorandum of Understanding to implement the
electric connection project between the Kingdom of Saudi Arabia and the Hashemite
Kingdom of Jordan.

- Jordan and Iraq agreed to provide the Kingdom of Irag with electricity through the electric
grid. Technical studies and securing the necessary funding for the implementation of the
project will being over three months, and Jordan is expected to start exporting electricity

to Iraqin less than two years.

Attarat Power Co. (a consortium of Chinese, Malaysian, and Estonian ‘
companies) continued to implement the project, with agreements signed in

2014 and a capacity of 470 MW, to use oil shale to generate electricity. The ‘
project will be in operation in 2020, and is considered the First of its kind for

oil shale in Jordan and the region.

The renewable energy sector is a Jordanian success story on a global level.

By the end of 2018, installed generating capacity reached 1130 MW for

electricity projects using renewable energy sources, representing %11 of

the electricity generated in the Kingdom. The capacity is expected to reach

2400 MW by 2021, representing %20 of the electricity generated that year.

By comparison, renewable energy contributed %1 of the electric energy

generated in 2014. This would achieve the specific sector goal for renewable energy to
represent %15 of the energy mix by the end of 2050.

The generating capacity of renewable energy projects expected in 2021 (under construction,
development, and implementation) will be approximately 1270 MW. This increases the
installed capacity of renewable energy stations to 2400 MW, which will constitute %20 of
the total electricity generated in 2021. This will also achieve the desired goal in the energy
strategy achieved before the specified time, the year 2025.

Solar power projects are divided into the following categories:

- Solarenergysystemsownedbysubscriberstocovertheirconsumption. «
These systems are installed and connected to the electric distribution

networks by the end of 2018, in various sectors (homes, universities, *
houses of worship, and various public and private sector institutions). These

systems have reached approximately 360 MW using net metering, transit

metering, and consumption coverage projects that cover an area of about

4500 dunams with solar panels.



- Commercial solar energy projects that sell electricity to electric companies, including
direct proposals. Twelve separate Phase One projects are being implemented, with a total
capacity of 204 MW. All of these projects became operational in 2016.

Electricity generation projects using renewable energy

During the years 2015 - 2020

Commercial Solar Energy Projects
Phase One Phase Two
Number of Projects Region Number of Projects Region
3 Mafraq Development 10 Ma'an
Zone

1 Mafraq

1 Safawi
1 Agaba

Phase Two: Projectsin this phase have beenimplemented with a capacity of approximately
200 MW, at a rate of 50 megawatts for each project. All of them have entered the
commercial operation phase, three of them in the Mafrag Development Zone and one in

Safawi.

TOTAL
341.1 MWac

®

TOTAL
235.1 MWac

®

Company Company for Renewable

Phase Three: This phase seeks to develop solar energy projects in Ma'an with a capacity
of 150 MW. These projects will enter the operational phase later.

Other projects, according to the direct proposal system: A Masdar/Baynouna Co.
project with a capacity of 200 MW in Al-Muwaqqar; power-generating company projects
in Risha and East Amman with a capacity of 90 MW; Philadelphia Co. in Al-Husseiniya with
a capacity of 50 MW, and solar energy projects implemented through various grants in
Quwera (103 MW), Azraq (5 MW), Zaatari (11 MW), projects underway in southern Amman
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Hussein Wind Hussein Wind FRV Solar AM Solar
Project Project Project
Gulf Grant Gulf Grant 51 MW Project
66 MW 14 MW 40 MW
O O] O]
12 Power Projects/ Imperial Solar Risheh Solar
Direct Offers Company Project Project
204 MW 51 MW 50 MW
@ @

Jordan Water Safawi Green
Company Project Energy Company

51 MW Project
51 MW
® @

(40 MW), and Azraq (6 MW).

Commercial Energy Projects
Grant Projects Phase Three/Other Direct Proposal Projects
Region (Capacity (MW Region (Capacity (MW
Ma'an 150 Quwera kaep 301
Al-Muwaqqar 200 Azraq 5
Ristx;:\tirl]iast 90 Zaatari 11
Projects Underway
Al-Husseiniya 50 Southern Amman 40
Azraq 6

Y
-

Sheikh Zayed Solar

Energy Complex UN Grant
Project 5 MW
Gulf Grant
92 MW
@ @
Air Force Al-Fajeej Wind
Project Energy Company
10 MW Project
89.1 MWac
@

Green Energy

Company for Renewable
Energy Project

86.1 MW

P
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Azraq Project
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Baynouna Solar
Energy Project

200 MW

Al Shoubak Wind
Energy Project

45 MW




All wind energy projects are in southern regions of the Kingdom. The most
prominent are the Jordan Wind Project Co. in Tafileh (117 MW) and six
phase one, direct proposal projects (total capacity of 420 MW), three of
which are in Tafileh and three in Ma'an (Fujeij, Shobak, Rajif). In addition,
there is a phase three project still under bid in the southern Kingdom (50
MW), as well a wind energy project in Ma'an (80 MW), implemented via Gulf grants.

Wind Energy Projects in the Southern Kingdom
Name of Project Region Capacity (MW)
Jordan Wind Project Co. Tafileh 117
in Tafileh 3
Direct Proposal Projects - 420
in Ma'an 3
Phase Three Projects The South 50
Gulf Grant Projects Ma'an 80

Work continues on the Green Corridor project, which is beingimplemented by the National
Electric Power Co., to help transmit energy ranging between 1000-800 MW of renewable
energy from the south of the Kingdom to load stations. This is the result of projects by
renewable energy companies that are committed, contracted, and with capacities pre-
allocated for this project.

Work is also underway to study the construction of the Eastern Corridor to enhance the
transport network in the eastern region of the Kingdom to increase its ability to absorb
renewable energy projects and configure it to link with neighboring countries.

In its endeavor to spread a culture of renewable energy among small subscribers, the
Ministry launched an initiative this year via Fils Al Reef to install solar heaters linked to the
grid fFor needy families and beneficiaries of the National Aid Fund. The initiative will install
-2KW solar energy systems that produce electricity and are linked to the electrical grid for
approximately 7,000 families each year.

The Jordan Renewable Energy and Energy Efficiency Fund (JREEEF)—part of the Ministry
of Energy and Mineral Resources—continues to implement its programs in all target
sectors. By the end of 2018, JREEEF had installed 300 solar cell systems, 8,000 residential
solar heaters, 329 solar cell systems in mosques, and heated 128 schools. In addition,
four industrial plants participated in an industrial sector project, eight hotels participated
in a tourism sector projects, eight government buildings were audited in a government
buildings program, and 120 trainees were trained in capacity-building.

Via the energy efficiency and renewable energy project for major municipal buildings
to be implemented in 2019 and 2020, under a grant from the Italian government, the
Ministry continues to cover close to 100 municipalities. The Ministry of Energy highlights
its pursuit of diversifying energy sources to increase the contribution of domestic sources
to the overall energy mix, including minimizing energy bills and easing the pressure on the
budget. Work is currently underway on projects to store energy, enhance the electrical

network, reduce waste, and increase energy security and self-reliance.

IThe Ministry has continued to cooperate with the National Electric Power
Co. to meet most of the natural gas needs of electricity-generating
stations and industries through the Sheikh Sabah Liquefied Natural Gas
(LNG) Terminal in Agaba. The terminal began operating commercially in
July 2015, and it imports LNG. The storage capacity of the floating gas
storage steamship is 160 thousand cubic meters of LNG, which is equivalent to 3.3 billion
cubic feet of gas in the gaseous state. The capacity for supplying the ship is 750 million
cubic feet of gas per day, which allows Jordan to import LNG from all part of the world
through contracts and the instant market.

As of September 2018, natural gas pumping from Egypt has resumed, contributed %10 of
electric power generation in 2018. In 2019, natural gas is expected to supply Jordan with
about half of its electrical needs.

To encourage the use of natural gas in the industrial sector, the Council of Ministers
approved lowering the special tax on natural gas for industries from %16 to %7. The
Council of Ministers gave three-year exemptions from the special tax for companies that

switch from using oil, fuel, and the like, to natural gas.



rural communities, and needy families through Fils Al Reef. Throughout

various parts of the Kingdom, 2722 homes were electrified.

In addition, the Ministry used alternative energy sources to produce and

deliver electricity to communities in rural areas and municipalities of

Jordan far removed from the grid. Electricity via solar cell systems not connected to the
grid was delivered to 26 sites, including 26 homes, distributed throughout all regions of

The Ministry continues to work to deliver electricity to remote villages, '\

the Kingdom.

As part of the its move towards fully liberalizing the market for petroleum

products, the Ministry opened the door to three marketing companies ‘ ‘ ‘
licensed to import their petroleum product needs from outside or c— cm—
inside Jordan through the Jordan Petroleum Refinery Co. In the same o cm—
framework, the government agreed to start licensing new companies (0 cr—— c———
market oil products, and licensing procedures are currently underway.

The Ministry of Energy and Mineral Resources believes in the importance
of increasing the security of the sustainable supply of energy. Through
the Jordan Oil Terminals Co., owned by the government, the Ministry,
completed the oil products storage project in the Madounah regionin the
middle of the Kingdom and in Agaba in the south. This raises the reserve
capacity of oil products in the Kingdom to approximately 60 days. Energy owned by the
government can be stored in the middle of the Kingdom at a total capacity of 350,000
tons for all types of products and 10,000 tons for liquefied petroleum gas (LPG).

T

The energy stored in Agaba totals 100,000 tons, with the building and operation of three
LPG storage tanks with a capacity of 6,000 tons. The private sector also owns tanks.

The Ministry of Energy and Mining Resources has continued to promote and (&
marketoiland gas explorationareasin the Kingdom. The Ministryannounced U'D
six regions open for oil and gas exploration in Jordan and certified one of I\ ‘
the international investment companies in the Azrag and Sarhan areas. -
Several sites in the Risha oil field have been designated for digging wells,
according to a plan drawn up by the National Petroleum Co. to raise production quantities
from the Risha field in the coming years. Wells 49,48, and 50 will be drilled in 2019.

Four companies are working to exploit oil shale, one of which is currently
in the financing stage, with the goal of producing 25,000 barrels per day of
refined products (benzene and diesel).

In cooperation with the Jordan Atomic Energy Commission, the Ministry continues
to work on exploratory projects for lithium and rare-earth elements in

southern Jordan. Rare-earth elements make up a group of 17 elements in

the periodic table with similar chemical properties.

A ol
The following table lists the oxides, rare-earth elements, and other

elements present in small quantities.
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The Ministry also continues its work on marketing precious and strategic minerals.
The Ministry offered an investment opportunity for gold exploration in the Wadi Abu
Khushayba region in Wadi Araba. The Ministry is negotiating with qualified companies to
sign a Memorandum of Understanding (MOU).

Likewise, the Ministry signed a MOU with the Integrated Co. to explore, mine, and
exploit copper ore and associated minerals in the Dana Reserve. The company has begun
exploration work and studies that are expected to be completed in August, 2020 according

to the MOU.

The Jordan Seismological Observatory continues its role of recording A

and analyzing seismic activity around the clock, through its national |
seismic network in the Ministry of Energy and Mineral Resources, which ‘ )
is updated every year. There are now 18 seismic stations distributed I

throughout most areas of Jordan, in addition to a network of 25 powerful
seismic motion detection devices placed in important locations, such as dams and tall
buildings, as well as in open areas.

The national seismic observation network recorded 1423 earthquakes distributed as
follows:

1. Local quakes: 361 along the Dead Sea Rift Valley, which extends from the Gulf of Agaba
in the south to southern Turkey in the north; the largest quake was 4.7 and occurred in
the region of Lake Tiberias (Sea of Galilee) on July 2018 ,4, at 22:45 local time.

2. Regional quakes: 480, most of which were in the eastern Mediterranean basin

3. Distant quakes: 582
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Status of Energy Sector Institutions in 2018

Considering the importance this sector plays economically, socially, and politically,
the government has taken care to reorganize this sector to boost its efficiency and

effectiveness. The institutional framework for the energy sector consists of the following:

Ministry of Energy and Natural Resources

The Ministry adopts the comprehensive planning process for the sector in terms of
organizing, setting general policies, and tracking theirimplementation to achieve the tasks
entrusted to it. Its most important task is to provide the necessary energy in various forms
for comprehensive growth at the lowest possible cost and with the best specifications.
The Ministry is also responsible for attracting the necessary capital to invest in multiple
energy fields, such as generating electricity, producing oil products, and exploiting
domestic energy resources and wealth, especially renewable energy sources. It also
delivers electricity to villages, communities, and needy families in rural Jordan through
Fils Al Reef, supports studies to improve energy consumption efficiency in various sectors,
and guarantees loans for energy conservation and renewable energy projects through

JREEEF.

Energy and Minerals Regulatory Commission (EMRC)

EMRC is governmental body that possesses a legal personality with financial and
administrative autonomy. It is considered the legal successor to the Electricity Regulatory
Commission, the Jordan Nuclear Regulatory Commission, and the Natural Resources
Authority, in regards to the regulatory tasks assigned it. Under Restructuring of
Government Institutions and Departments Law No. 17 of 2014, the name was changed
from the Electricity Regulatory Commission to the Energy and Minerals Regulatory
Commission. Likewise, the Radiological and Nuclear Regulatory Authority expired, and
its rights and assets were transferred to EMRC, which bears the resulting obligations
and is considered its legal and practical successor. In addition, EMRC has taken on the
prescribed regulatory tasks of the Natural Resources Authority and is considered its legal
and practical successor in this field.

3. Jordan Atomic Energy Commission

The Jordan Atomic Energy Commission was established in 2008 with the goal of
transferring peaceful uses for nuclear energy and radiation technology to the Kingdom
and developing these uses for electric power, water desalination, and farming, medical,
and industrial applications.

@ MEMR Annual Report 2018 Minstry of Energy & Mineral Resources

4. Electricity Sector Institutions

These institutions generate, transport, and distribute electricity within the Kingdom. They
include the following:

4.1. Electricity-Generating Companies (conventional)
There are seven companies—one governmental, one joint, and five private—whose task is
to generate and sell electrical energy wholesale to the National Electric Power Co.

4.1.1. Central Electricity Generating Co. (CEGCO)
CEGCO is a public shareholding company, of which the government owns %40, the Social
Security Corporation %9, and Enara Energy Investments %90) %51 of Enara is owned by
the Saudi company ACWA Power). It was established in 1999. The company’s generating
capacity as of the end of 2018 was about 983 MW.

4.1.2. Samra Electric Power Co. (SEPCO)
SEPCO is a private shareholding company wholly owned by the government, founded in
2004. The company'’s generating capacity as of the end of 2018 was about 1241 MW.

4.1.3. AES-Jordan Psc
This is a private company, -%50owned by the Qatari Nebras company, and -%50owned
by the Japanese MITSUI company. It was established in 2009. The company owned the
first private sector project to generate electricity in Jordan, the East Amman/Al-Manakher
plant. The company’s generating capacity as of the end of 2018 was about 373 MW.

4.1.4. Al-Qatrana Electric Power Co.
This is a private company joint-owned by the Korean KEPCO company and the Saudi XENEL
company, founded in 2010. The company’s generating capacity as of the end of 2018 was
about 373 MW.

4.1.5. Amman Asia Electrical Energy Co.
This is a private company joint-owned by the Korean KEPCO company, the Japanese
Mitsubishi company, and the Finnish Wartsilda company. It was founded in 2014 to produce
and sell electric power to the National Electric Power Co. The company’'s generating
capacity as of the end of 2018 was about 570 MW.

4.1.6. AES Levant
This is a private company, -%50owned by the Qatari Nebras company, and -%50owned
by the Japanese MITSUI company. It was established in 2014. The company’s generating
capacity as of the end of 2018 was about 240 MW.

Minstry of Energy & Mineral Resources MEMR Annual Report 2018 e
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4.1.7. Zarqa Electric Power Co.
Thisis a private company, -%60owned by the Saudi ACWA Power company, and -%40owned
byKingdom Electric Co.(Daman EnergyInvestments owns %70and the Kuwaiti Privatization
Holding Co. owns %30 of Kingdom Electric). The company’s generating capacity via the
Zarqa electric plant is about 485 MW.

4.2. Renewable Energy Companies
Severalcompanieshavebeenestablishedthroughthedirect proposalsystem forrenewable
energy projects. There are 28 companies for which energy purchase agreements have
been signed for solar energy projects with a total capacity of 762 MW, and 8 companies
for wind energy projects with a total capacity 539 MW by the end of 2018.

4.3. National Electric Power Co. (NEPCO)

Apublicshareholding company wholly owned by the government, NEPCO is responsible for
the construction, operation, and maintenance of the transmission system inside Jordan.
It is also responsible for the transmission system which connects the electric system with
those of other countries. NEPCO also conducts planning studies for future expansions to
ensure the availability of reserves to meet the expected demand for electric energy. It
purchases electric power from various sources and sells it to distribution companies and
major consumers (sole buyer).

4.4. Electricity-Distributing Companies
There are three companies that distribute electric energy, each with its own region.
4.4.1. Jordan Electric Power Co. (JEPCO)
JEPCO is a public shareholding company responsible for distributing electricity in the
governorates of Amman, Zarqa, Madaba, and Balqga, excluding the Central Jordan Valley
area. It was given a -20year license on May 2014 ,29.
4.4.2. Irbid District Electricity Co. (IDECO)
IDECO is a public shareholding company responsible for distributing electricity in the
governorates of Irbid, Mafraq, Jerash, and Ajloun, excluding the Northern Jordan Valley
and Eastern areas. It was given a -25year license in 2008.
4.4.3. Electricity Distribution Co. (EDCO)
IDECO is a public shareholding company responsible for distributing electricity in the
areas outside the concession areas of JEPCO and IDECO, namely the Southern, Eastern,
and Jordan Valley areas. It was given a -25year license in 2008.

Minstry of Energy & Mineral Resources
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Petroleum, Gas, and Mineral Ores Sector Institutions

These institutions are responsible for the exploration of petroleum, gas, and mineral ores
in the Kingdom, as well as for refining crude oil and selling oil products.

5.1. National Petroleum Co. (NPCO)

A public shareholding company owned by the government, NPCO explores for and
produces oil and gas in the concession area in the Northeastern Kingdom on the Iraqi
border. The concession covers an area of 7000 km2 and contains the 1500 km2 Risha gas
field. The concession period lasts for 50 years from the date of its effect in 1996.

5.2. Jordan Petroleum Refinery Co. (JPRCO)

JPRCO is a public shareholding company responsible for refining, producing, and
distributing crude oil and oil products within the Kingdom.

5.3. Jordan Oil Terminals Co. (JOTC)

Founded in 2015, JOTC is a private shareholding company owned by the government.
It is considered the first independent open-access storage provider in Jordan offering
world-class storage, handling, transportation, and fueling services for local and regional
clients in the petroleum industry. JOTC offers an integrated of oi storage and logistics
services across Jordan. Additionally, the company designs, builds, operates, and maintains
its storage terminals to meet regulatory and international standards.

5.4. Jordanian-Egyptian FAJR for Natural Gas Transmission & Supply Co.

This is a limited liability company, pursuant to the License Agreement signed on January
2004 ,1, between the Jordanian government, represented by the Ministry of Energy and
Mineral Resources, and Jordanian-Egyptian FAJR. It builds, owns, and operates the gas
pipeline from Aqaba to the Northern Kingdom. FAJR receives natural gas from Egypt in
Agaba and transports it through the pipeline to sell to power plants and major industries.
5.5. Gas Stations

Gas stations are owned by legal or natural persons and sell gas to citizens. By the end
of 2018, there were 604 gas stations in operation, distributing gas through licensed
marketing companies.

5.6. Gas Agencies

Gas agencies are owned by legal or natural persons and sell gas cylinders to citizens. By
the end of 2018, there were 624 gas agencies in operation.

5.7. Gas Warehouses

Gas warehouses are owned by legal or natural persons and transport liquefied gas from
filling stations to warehouses. From there, they supply distribution vehicles belonging to
licensed distribution agencies. By the end of 2018, there were 123 gas warehouses in
operation.
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5.8. Central Gas Distribution Companies

These are private sector companies that distribute gas by tanks. In 2018, there were seven
such companies, six of them in operation and one of them non-operational.

5.9. Oil Products Marketing Companies

These are private sector companies that import and distribute oil products (gasoline, diesel,
kerosene, and jet fuel). There are three such marketing companies: Manaseer Qil & Gas
(Modern Jordan Oil & Gas Services), JOPetrol (Jordan Petroleum Products Marketing Co.),
and Total Jordan.
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6. Biogas Corporation

Biogas is a joint-stock company owned by CEGCO and Greater Amman Municipality. It was
founded in 1998 to exploit methane gas extracted from organic waste to generate electric
power. The plant’s generating capacity is 3.5 MW.
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Development of the Oil and Natural Gas
Sector

1. Arab and Global Level

Global production of oilincreased by %2.4in 2018 over 2017.1n 2018, global oil production
was 94.718 million barrels/day, and proven oil reserves are estimated at 1729.7 billion
barrels.

In 2018, Arab countries’ daily, average rate of crude oil production was approximately 24
million barrels/day, representing %24 of global production. Additionally, in 2018, proven
Arab crude oil reserves were estimated at 705 billion barrels, representing %53 of global
reserves. The price of Brent Crude oil Fluctuated during 2018, reaching a high of USD 81/
barrelin October, and a low of USD 57/barrel in December. The following graph compares
the monthly prices of Brent Crude oil and Arab light oil imported by Jordan in 2018.

Comparison of Average Monthly Prices of
Brent Crude and Arab Light Oilin 2018
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Source: Platts Commodities Bulletin
Global production of natural gas increased by %5.2 in 2018 over 2017. In 2018, global gas
production was 3867.9 billion m3, and proven natural gas reserves are estimated at 196.9
trillion m3. Arab countries’ production of natural gas was approximately 650 billion m3,
representing %17 of global production, and their natural gas reserves were approximately
60 trillion m3, representing %31 of global reserves.

2. Domestic Level

In 2018, domestic energy production (crude oil, natural gas, and renewable energy) total
approximately 790,000 toe, representing %8 of Jordan's total energy needs.

Since little oil and gas are produced domestically—gas is extracted from the Risha
field, while small quantities of oil are extracted from the Hamza field—Jordan relies on
importing its energy needs. In 2018, Jordan imported approximately 5.242 million toe
of crude oil and oil products and approximately 140 billion ft3 of natural gas. The total
cost of imported crude oil, oil products, natural gas, and coal was approximately JD 3010
million in 2018, an estimated %24 increase over 2017.

The total demand for primary energy was about 9.712 million toe in 2018, a decrease of
about %3 over 2017. The total demand for final energy, i.e. the energy available to the
consumer, was about 6.867 million toe, a decrease of about %7.1 over 2017. In addition,
the demand for oil products was 4.868 million toe, a decrease of %4.

Minstry of Energy & Mineral Resources 9



Domestic sources of oil and natural gas in Jordan are very limited.

Jordan has enormous amounts of oil shale. Surface oil shale reserves are estimated at The cost of importing crude oil and oil products was approximately JD 2111 million in
more than 70 billion tons, containing more than 7 billion tons of shale oil. Oil shale can be 2018, representing an estimated increase of %22 over 2017. Table 2 shows the amount of
used to generate electricity by direct combustion technology or to produce shale oil and crude oil and oil products imported from 2018-2014.

gas by distillation or thermal injection.
The contribution of new and renewable energy sources to the overall energy mix is
approximately %7.76. The Ministry of Energy and Mineral Resources has adopted a

proposed program to increase the share of renewable energy to the total energy mix to N
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2. Natural Gas

In 2018, natural gas imports were approximately 125 trillion ft3.

Primary and Final Energy Consumption

In 2018, the total demand for primary energy was approximately 712/9 million toe, a %3
decrease over 2017. Table 3 shows the domestic demand for primary energy from -2014

2018.

Table 3
Primary Energy Consumption 2014-2018 ( 1000 toe)

c
O(i:l §d§n Coal Natural Renewable Imported
Products GeE NETEY
2014 7479 332 88 301 152 109 8461
2015 6331 161 165 1944 160 183 8944
2016 5327 220 182 3389 412 84 9614
2017 5671 165 148 3510 515 13 10009
2018 5242 205 92 3438 711 47 9712

Final energy consumption and distribution to all economic sectors is shown in Table 4.

Table 4
Final Energy Consumption by Sector 2014-2018 ( 1000 toe)

Transportation Industry Residential Other*
2014 2558 1079 1152 718 5507
2015 2811 991 1272 754 5828
2016 3184 1064 1342 826 6416
2017 3431 938 1549 950 6868
2018 3363 953 1464 980 6760

*Includes commercial and farm sectors and street lighting
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Table 5 shows the percent distribution of final energy by sector.

Table 5
Percent Distribution of Final Energy by Sector 2018-2014

Transportation Industry % Residential % Other* %
%
2014 46 20 21 13 100
2015 48 17 22 13 100
2016 48 16 20 16 100
2017 49 14 23 14 100
2018 49 14 21.5 15.5 100

*Includes commercial, services, and farm sectors and street lighting

Distribution of Final Energy Consumption
by Sector 2018

™

@ Transportation @ Industrial @ Residential @ Other Services

4. Consumption and Prices of Oil Products

Overall, there was a decrease in oil products consumption in 2018. The highest rate of
decrease in consumption was in asphalt (down %25) and kerosene (down %22). The
demand for oil products was approximately 4868.2 thousand toe, compared to 5081.8
thousand toe in %4) 2017 decrease).

Tables 6 and 7 show the production and consumption of oil products from 2018-2014.

Minstry of Energy & Mineral Resources
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Table 6
Jordan’s Petroleum Refinery Production of Oil Products 2014-2018 ( 1000 toe)

2014 91 634 318 63 930 812 160 3008
2015 80 653 257 91 1058 885 188 3212
2016 81 583 287 97 909 599 238 2794
2017 78 557 279 54 845 564 226 2603
2018 65 483 309 0 738 458 169 2212
Refinery Production of Petroleum
and Oil Products
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Table 7

Oil Products Consumption 2014-2018 ( 1000 toe)

2014 371 1187 339 49 3274 2041 159 7420
2015 416 1319 321 91 2235 1705 185 6272
2016 433 1446 355 108 1726 606 238 4912
2017 431 1431 396 88 1859 505 226 4936
2018 429 1410 412 69 1672 515%* 168 4675
Percent (0.5) (1.5) 4 (22) (10) 2 (25) (5)
Growth (%)

* Parentheses denote negative value

** Includes quantities of fuel oil exported

Oil Products Consumption
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Table 8 shows the domestic public price of oil products in 2018.
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Fils/liter

(8) pdj Jgaa
2018 gle 113 Lag Ailegll Athaill caldibigll jle i

Fils/liter 955 975 1000 | 985 1005 | 1050 | 1100 | 1050 | 1050 | 1060 | 1060 | 1060 | 1060 965
Fils/liter 1105 | 1125 | 1150 | 1135 1155 | 1200 | 1250 | 1200 | 1200 | 1210 | 1210 | 1210 | 1210 1115
Fils/liter 520 520 520 520 520 615 645 615 615 625 625 625 625 605
Fils/liter 550 550 565 560 570 615 645 615 615 625 625 625 625 605
Fils/liter 550 550 565 550 570 615 645 615 615 625 635 660 675 615
JD/cylinder 7.00 | 7.00 7.00 | 7.00 7.00 7.00 7.00 | 7.00 7.00 7.00 7.00 7.00 7.00 7.00
JD/cylinder 37.00 | 37.00 | 37.00 | 35.00 33.00 | 33.00 | 34.50 | 33.00 | 36.50 | 36.55 | 37.30 | 38.60 | 39.90 35.20
JD/ton 699.49 | 699.49 | 699.63 | 652.55 613.72 | 616.33 | 646.96 | 616.33 | 683.71 | 689.58 | 704.22 | 730.12 | 756.24 662.81
JD/MBTU 7.651 | 7.651 | 8.491 | 7.437 7.520 | 7.913 | 7.671 | 7.913 | 8.594 | 8.557 | 8.504 | 8.330 | 8.421 7.459
JD/MBTU 4.000 | 4.000 | 4.000 | 3.936 3.980 | 4.000 | 4.000 | 4.000 | 4.000 | 4.000 | 4.000 | 4.000 | 4.000 4.000
JD/ton 348.29 | 348.29 | 360.70 | 352.06 347.74 | 363.98 | 399.39 | 363.98 | 404.93 | 412.88 | 406.46 | 415.90 | 444.44 411.15
JD/ton 269.60 | 269.60 | 290.77 | 273.67 276.78 | 363.98 363.98 | 404.93 | 412.88

JD/ton 383.61|383.61|396.02 | 387.37 383.06 | 399.30 | 434.71 | 399.30 | 440.24 | 448.19 | 441.46 | 451.22 |446.47 446.47
JD/ton 348.29 | 348.29 | 360.70 | 352.06 347.74 | 363.98 | 399.39 | 363.98 | 404.93 | 412.88 | 406.46 | 415.90 | 444.44 411.15
Fils/liter 424.00 | 424.00 | 449.00 | 445.00 441.00 | 470.00 | 492.00 | 470.00 | 479.00 | 479.00 | 477.00 | 497.00 |515.00 465.00
Fils/liter 429.00 | 429.00 | 454.00 | 450.00 446.00 | 475.00 | 497.00 | 475.00 | 484.00 | 484.00 | 482.00 | 502.00 |520.00 470.00
Fils/liter 444.00 | 444.00 | 469.00 | 465.00 461.00 | 490.00 | 512.00 | 490.00 | 499.00 | 499.00 | 497.00 | 517.00 |535.00 485.00
JD/ton 378.48 | 378.48 | 390.90 | 380.45 375.79 | 392.02 | 428.70 | 392.02 | 434.79 | 443.00 | 436.39 | 446.20 | 476.46 441.17
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5. Electric Power

The demand for electricity increased slightly in 2018, by about %0.2. The amount of
electricity imported on the network with Egypt was 188.3 GWh, and 93.5 GWh of electricity

was ex

In 19,755 ,2018 GWh of electricity were generated, a decrease of about %1.5 over 2017.
Electricity consumption was 17,541 GWh, representing %0.2 growth over 2017. The peak

ported.

Electricity Generation and Consumption

load of the electricity system was 3205 MW in 2018, a decrease of %3.5 over 2017.

Tables 10,9, and 11 show the growth of electricity production and consumption, as well as
the distribution of consumption across all sectors.

Table 9

Oil Products Consumption 2014-2018

2014 3020 2.5- 18704 8.4
2015 3300 9 18911 1
2016 3250 1- 19390 2.5
2017 3320 2 20760 7
2018 3205 3.5- 19755 1.5-

Minstry of Energy & Mineral Resources

Growth of Peak Electric Power Load
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Growth of Electricity Generated

22000

GWh
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S\:eecatgr Residential | Industrial | Commercial | Water ifgﬁi: Total GFOWt_/h Rl
2014 6580 3877 2358 2287 316 15418 5.9
2015 6938 4013 2460 2426 336 16173 5
2016 7448 3939 2447 2485 350 16669 3
2017 7879 3910 2510 2683 403 17504 5
2018 8038 3877 2508 2706 404 17532 0.2

. . . Commercial Watgr Street

Year/Sector | Residential % | Industrial % % Purr;/fmg Lights % Total %

2014 43 25 15 15 2 100
2015 43 25 15 15 2 100
2016 45 23 15 15 2 100
2017 46 22 15 15 2 100
2018 45,5 22.5 14 16 2 100

Distribution of Electric Consumption
by Sector 2018

@ Residential @ Industrial

@ Commercial @ Street Lighting

Table 12 shows the electricity tariff sold by distribution companies to consumers as of

December 2017 ,31.

Electricity Tariff Sold by Distribution Companies to

Consumers Unit Tariff
A. Residential
1-160 KWh/month Fils/KWH 33
161-300 KWh/month Fils/KWH 72
301-501 KWh/month Fils/KWH 86
501-600 KWh/month Fils/KWH 114
601-750 KWh/month Fils/KWH 158
751-1000 KWh/month Fils/KWH 188
>1000 KWh/month Fils/KWH 265
B. Regular Subscribers
1-160 KWh/month Fils/KWH 42
161-300 KWh/month Fils/KWH 92
301-501 KWh/month Fils/KWH 109
501-600 KWh/month Fils/KWH 145
601-750 KWh/month Fils/KWH 169
751-1000 KWh/month Fils/KWH 190
>1000 KWh/month Fils/KWH 256
C. Radio & TV - Flat Tariff Fils/KWH 173
D. Commercial
2000 KWh/month Fils/KWH 120
>2000 KWh/month Fils/KWH 175
E. Banks - Flat Tariff Fils/KWH 285
F. Telecommunications Companies
2000 KWh/month Fils/KWH 230
>2000 KWh/month Fils/KWH 273
G. Small Industry
1- 10,000 KWh/month Fils/KWH 71
>10,000 KWh/month Fils/KWH 81
H. Medium Industry
1. Peak Load JD/KW/month 2.0
2. Day Energy Fils/KWH 89
3 Night Energy Fils/KWH 75




Electricity Tariff Sold by Distribution Companies to

Consumers Unit Tariff
l. Agriculture - Flat Tariff Fils/KWH 60
J Agriculture - 3 Tariffs
1 Peak Load JD/KW/month 3.79
2 Day Energy Fils/KWH 59
3 Night Energy Fils/KWH 49
k Water Pumping - Flat Tariff Fils/KWH 94
L Hotels — Flat Tariff Fils/KWH 91
1 Peak Load JD/KW/month 3.79
2. Day Energy Fils/KWH 89
3 Night Energy Fils/KWH 75
M Street Lighting — Flat Tariff Fils/KWH 114
N Jordanian Armed Forces Fils/KWH 146
@) Ports Sector Fils/KWH 159
P. Large Industry
First — Mining
1. Peak Load JD/KW/month 2.98
2. Day Energy Fils/KWH 237
3. Night Energy Fils/KWH 170
Second - Other
1. Peak Load JD/KW/month 2.98
2. Day Energy Fils/KWH 124
3. Night Energy Fils/KWH 109
Q. Mixed (Commercial/Agricultural
First 2/3 consumption Fils/KWH 120
Last 1/3 consumption Fils/KWH 60

The Ministry of Energy and Mineral Resources continued to deliver electricity to remote
villages, rural communities, and needy families in 2018, according to the following
approved criteria:

1. Rural communities that include at least 10 homes located outside administrative
boundaries, at a maximum cost of JD 3,500 per home as of January 2019,1.

2. Farms with artesian wells, at a maximum cost of JD 12,000, if using traditional
electrical networks, or JD 20,000, if using unconnected solar cell systems.

3. Farms near permanent water sources located outside administrative boundaries
and establishment near dams, rivers, and torrents, for the purpose of connecting the
water pumps of these farms to the electrical grid, at a maximum cost of JD 12,000.

4. Various agricultural, industrial, and association projects in remote areas, at a cost
of JD 20,000.
5. Buildings of public benefit located on land considered the property of the treasury

of the Hashemite Kingdom of Jordan, as well as Royal Initiatives, at a cost of JD 200,000.
There were 2484 applications for electrification at an estimated cost of JD 13.325 million.
Table 13 shows how these requests were handled, as well as the relative cost for each
category based on the total estimated cost of all applications.

Likewise, the graph shows that 2748 homes were electrified in 2018, and their distribution

according to concession areas of the electricity distribution companies.



Approved Sites Rejected Sites Implemented Sites
Cost Cost Cost
Number Number Number
(JD million) N (JD million) N (JD million) N
2747 8.64 624 5.587 1860 7.737

Number of Homes Electrified in 2018 and Distribution
According to Concession Areas of Electricity
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The objectives of Fils Al Reef are to contribute to the use of alternative energy sources to
produce and deliver electricity to rural communities and the Jordanian Badia, to encourage
local investment and create local job opportunities for Jordanians, to reduce electrical
losses on the grid, and to achieve financial savings. To achieve these goals, the Ministry
has delivered electricity to a number of sites via solar cell systems not connect to the grid,
at a total cost of JD 869,283. Twenty-six sites, containing 26 homes and distributed across
all regions of the Kingdom, were electrified, at a total cost of JD 135,416. The Council
of Ministers’ Supreme Steering Committee approved 30 sites for solar cell projects in
Ruwaished, Jerash, Ajloun, Zarqa, the Jordan Valley, and elsewhere, at a cost of about JD
267,000. Completion of these projects is expected in the first quarter of 2019.

Inaddition, the Council of Ministers’ Supreme Steering Committee approved approximately
JD 584,000 worth of solar cell projects to be tendered during 2019.

In 2018, Fils Al Reef contributed JD 11,139,000 to the support and growth of the local
community and government ministries and institutions.
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Summary of Ministry of Energy and Mineral
Resources Accomplishments

A. International Planning and Cooperation

The Ministry has begun updating the comprehensive national strategy for the energy
sector in Jordan for 2030-2019, taking into consideration the many local and regional
developments and challenges facing the energy sector that emerged through the review
and evaluation of the current strategy for 2025-2015.

- Jordan is the First Arab country to become a full member of the Energy Charter
Treaty. This represents a milestone for increasing confidence in the energy investment
climatein the Kingdom and encourages energy trade and transport throughout Jordan and
the entire region. The treaty is an international investment agreement that establishes a
multilateral framework for cross-border cooperation in the energy industry, and it covers
all aspects of commercial energy activities in the trade, transit, and investment sectors.
All requirements for Jordan to join the treaty were fulfilled through the issuance of the
Energy Charter Treaty Ratification Act No. 22 of 2018, and its publication in the Official
Gazette on May 2018 ,31, after the issuance of a royal decree approving it. The official
announcement of Jordan's entry into the treaty and its attached documents came into
force for the Hashemite Kingdom of Jordan on December 2018 ,11.

- The Ministry also worked on a report with an Energy Investment Risk Assessment
(EIRA) team from the International Energy Charter. The report was published in October,
and Jordan received an overall risk level of low. Coordination is underway for Jordan to
participate in the same assessment in 2020.

- In terms of the Syria Crisis Response Plan for 2021-2019, the Ministry has prepared
all reports related to the vulnerability study, the effects of the Syrian crisis, the response
plan summary, and the response plan projects summaries.

- In addition, the Ministry has cooperated with all sector stakeholders in preparing
the Jordan Economic Growth Plan for 2022-2018, according to the forms approved by the
Ministry of Planning.

- The Ministry also participate in preparing, drafting, and debating all legislation
related to the energy and mineral resources sector, according to their constitutional
phases, such as:

o) Natural Resources Law No. 19 of 2018
o) Petroleum Products Law No. 1
o Law No. 50 of 2018, amending the law of provisions and conditions for exempting

renewable energy source systems, devices, and equipment, energy consumption
conservation, and production inputs from customs duties and the general sales tax.

o Draft electricity law

o Draft law on radiation protection, and nuclear safety and security

o Concession agreements for oil shale and petroleum, and ratification of them under
a special law

o Preparation or participation in preparation of forms for contracts, agreements and

MOU'’s and expressing a legal opinion.

1. Crude Oil and Oil Products

The Ministry of Energy and Mineral Resources tracks projects related to the oil sector:

- Pipeline project, with a capacity of one million barrels/day, to export Iragi crude oil
through the port of Agaba and construction of tanks with a capacity of 7 million barrels in
Agaba, with priority given to distribution to Jordan for domestic consumption.

- Tracking the progress of work on the Fourth Expansion Project at JPRCO, according
to the agreed upon schedule. The project aims to build new refinery units to help improve
the quality of petroleum products.

- Monthly pricing of oil products in accordance with mechanisms based on
international prices through the pricing committee formed for this purpose.

- Strategic oil storage capacity project in Madounah, consisting of tanks for light oil
products with a total capacity of 350,000 tons for all kinds of products and 10,000 tons for
LPG. Commercial operation began in December 2018.

- Storage capacity project for crude oil and/or its products in Aqaba, consisting of six
floating roof tanks for storing crude oil and/or oil products, with a capacity of 20,000 m3.
Commercial operation began in May 2018.

- Project to build capacity for storage of LPG in Agaba, consisting of three LPG
storage tanks with a capacity of 6,000 tons. Commercial operation began in May 2018.
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2. Utilization of Domestic Oil and Gas Sources

Through its cadres, the Ministry of Energy and Mineral Resources is supervising the
exploration of petroleum (oil and gas), as well as tracking the performance of companies
that have signed MOU'’s and production-sharing agreements. In terms of petroleum, the
Kingdom is divided into 12 exploratory regions, according to the subsurface geological
features performed in 2D and 3D seismic surveys. The petroleum potentials are shown in
the chart below.
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In 2018, work was done in the following areas:
2.1. Gas and Oil Agreements

East Safawi Region
This area covers 9459 km2, and the Ministry tracks a production-sharing agreement with
NPCO, previously issued under Special Law No. 14 on April 2014 ,1.

Hamza Oil Field

The Ministry tracks and monitors Hamza QOil Field production and shipment to JPRCO.
In 2018, JPRCO received approximately 6749 barrels of crude oil, with a total value
of approximately JD 97,000. The Ministry is working on a plan to develop this field in
cooperation with JPRCO.

2.2. Marketing of Petroleum Areas

The Ministry is preparing marketing methods for the open petroleum areas through
specialized conferences and workshops. In 2017, the Ministry also prepared a marketing
brochure for investment in oil and gas exploration projects and updated and placed all
information on a CD-ROM for the purpose of marketing and investment.

Through a Call For Interest, the Ministry also announced the marketing of the following six
regions open for oil and gas exploration in Jordan:

- Azraq

- Dead Sea

- Jafr

- North Highlands

- West Safawi

- Sarhan

Oil Shale

The Ministry of Energy and Mineral Resources is creating general policies for the use of oil
shale in the Kingdom. The national energy strategy has included electric power from oil
shale as an alternative energy source at an estimated %5 of the energy mix by 2020.

Oil shale in Jordan is exploited three ways:
- Retorting underground oil shale to produce oil
- Distilling oil shale by surface mining to produce oil

- Direct combustion of oil shale to produce electricity

Minstry of Energy & Mineral Resources MEMR Annual Report 2018 a

--...\"l-’\ -/3\_/\_/
--i ! /



atne g

—s

2018 Accomplishments:

MOU'’s

The Ministry tracks the activity of the following companies that signed MOU'’s to exploit
crude oil shale in Jordan:

1. Global Oil Shale Holdings (GOSH)

Al Qamar for Energy & Infrastructure Ltd.

Questerre Energy Corporation

Jordan Oil Shale Electricity Co. (JOSECO)

El-Lujjon Co.

vk wn

Concession Agreements

1. Jordan Oil Shale Co. (JOSCO)

JOSCO is a wholly-owned subsidiary of Royal Dutch Shell. In 2009,