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Jordan’s Country Profile

Total Area 89,213 Km2

Capital Amman

Sea Port Aqaba

Climate Mediterranean & Arid 

Desert

GDP $40.1 billion (2017)

Population 10 millions

Coastline 26 km



Primary Energy Supply
ENERGY MAP FOR JORDAN (2017)
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Generated Electricity by Fuel



Energy Strategy Main Goals

Diversifying the energy 
resources

Increasing the share of local 
resources in the energy mix

Reducing the dependency on 
imported oil

Enhancing environment 
protection

Expanding the development of 
renewable energy projects

Maximizing the utilization of 
domestic resources

Generating electricity from oil 
shale and nuclear energy

Promoting energy efficiency 
and awareness

This will be 

achieved 

through

Complementary to this, it is envisioned that Non-Electric Applications 
will further  lower the dependence on fossil fuels in the long run.



RATIONALE OF THE PROJECT: 
BENEFITS FROM NUCLEAR POWER DEVELOPMENT 

▪ Taxes from local suppliers and 

electricity sales 

▪ Increase of region investment 

attractiveness

▪ Higher domestic value 

creation than for imported 

fossil fuels

Public Income
Energy Sector

Employment
National Development

▪ Employees hired for NPP 

construction 

▪ New jobs created for NPP

operation 

▪ Growing electricity demand 

coverage

▪ Stable base-load power supply  

▪ Local higher education system 

and workforce skills 

development

▪ National industry development



Jordan Subcritical Assembly (JSA)

•Jordan’s first Nuclear facility.

•Designed and constructed for the purpose of education, 
training, and experimental research.

•Inherently safe.

•Design Specifications:

▪Uranium Fueled (3.4% U-235)

▪Uranium Oxide (UO2 ) with Zr-4 cladding

▪Light Water Moderated

▪Sub-critical State (keff ≈ 0.95)

•Commissioned in June 2013.



Jordan Research and 
Training Reactor (JRTR)

Overview:

•5 MW 

•Open pool

•H2O cooled

•D2O + Be reflected

Applications

▪ Neutron Beam Applications

▪ Radioisotope Production

▪ Neutron Activation Analysis

▪ Plays the primary role in educating and training the upcoming generations of nuclear engineers and 
scientists

•Obtained the operational license in 2017.

•Obtained the license for medical radioisotope 

production in 2018.



JORDAN NUCLEAR STRATEGY
PURSUE TWO PARALLEL TRACKS

Large Nuclear Reactor (1000 MWe)

1. Start direct negotiations with 
interested vendors on the feasibility 
of construction of 1000 MWe PWR 
on BOT/BOOT or other feasible 
bases.

Small Modular Reactor

1. Continue technical & economic 
assessment to down-select to the 
most viable and suitable SMR 
options

2. Conduct detailed feasibility studies 
on the short-listed SMRs



WHY SMR?

Small reactors are believed to fill a gap in the energy market as they may be: 

❖ Constructed in a short time,

❖ Can work on less developed 

energy grids 

❖ Do not require the considerable 

upfront capital costs associated 

with large NPPs.

SMRs present several opportunities for long term solutions that can be implemented to 

solve other Non-Power difficulties that are faced in Jordan.



TECHNOLOGY ASSESSMENT

Preliminary Assessment of different SMR technologies is being conducted and in two main phases. 

The first phase will be the generic assessment phase with the aim of down-selecting the most advanced and competitive 
technologies that are deployable and viable in Jordan. 

Suitable technologies that are potentially viable for Jordan will be assessed in this phase. 

❖ To be able to make a proper assessment and therefore, down-selection, the first phase will entail exchange of information 
with the Technology Providers. 

❖ This information will be matched to an initial assessment criteria matrix. 

The next phase will be the preparation of a Feasibility Studies (FS) based on the short-listed technologies. 

As per the results of the Assessment or FSs, a Justification of Investment analysis will be made to proceed 
forward with the selected SMR. 



SMRS IN CONSIDERATION 

ACP-100 HTR-PM SMART RITM-200 NuScale Xe-100

iPWR

• Core exit 
temperature: 319.5 
C

HTR
• Core exit temperature: 

750 C
• Steam outlet 

temperature: ~570C

iPWR
• Core exit temperature: 

323 C
• Steam outlet 

temperature: ~302C

iPWR

• Core exit temperature: 
313 C

iPWR
• Core exit temperature: 

314 C
• Steam outlet 

temperature: ~306C

HTR
• Core exit temperature: 

750 C
• Steam outlet temperature: 

~565C



Preliminary Country Wide 
Survey (PCWS)

Preliminary Country Wide Survey has 
been conducted and potential regions 
has been identified

One of the factors that affect the site 

selection is the opportunity to benefit from 

the Non-Electrical Applications



EXISTING PROBLEMS NEEDING LONG TERM SOLUTIONS

▪ Jordan is considered as one of the world’s poorest 
countries in terms on water resources.

▪ Regional conflicts bring to Jordan (the regions 
most and only stable country) guests from one of 
our neighboring countries putting further strains on 
this very valuable resource. 

▪ Water is essential for all sectors (both domestic, commercial, industrial). It is a matter of 
national security issue.



POTENTIAL FOR NON-ELECTRIC APPLICATIONS IN

JORDAN

▪ Water Desalination, in most forms is energy 
intensive, and feasible long term solutions 
are needed.

▪ Small and medium sized nuclear reactors are 
suitable for desalination, often with 
cogeneration of electricity using low-
pressure steam from the turbine and hot 
seawater feed from the final cooling system.

▪ Temperatures required is low (100 – 200  C) 
therefore any selected technology can suffice.



AQABA – WATER DESALINATION

Aqaba is the only sea front city in Jordan. Only
27 km of the shoreline belongs to Jordan.

Heat from SMRs can be used for a desalination
plant in Aqaba by a multi-stage flash (MSF)
desalination process using steam, by flashing a
portion of the water into steam in multiple
stages of what are essentially countercurrent
heat exchangers

Along with drinking uses, nuclear reactors can
also help in treating water for industrial uses.

Industrial City

AQABA



POTENTIAL FOR NON-ELECTRIC APPLICATIONS IN

JORDAN

District Heating

▪ Temperatures required is also low (100 –
200  C) therefore any selected SMR 
technology can suffice.

▪ However, due to the economics associated 
with district heating, it is not considered at 
this time.



AQABA SPECIAL ECONOMIC ZONE

The Aqaba Special Economic Zone is strategically 
located covering 375 km2 in the far south of Jordan 

Many industries in this economic zone can benefit 
from the processed heat from the SMR

 Chemical plants

 Primary metal processing industries

 Pulp production



AQABA - PETROLEUM REFINERY

Jordan Petroleum Refinery is refining crude
oil received in Aqaba port tanks to produce a
wide range of products.

Vessels deliver the crude to import
facilities in Aqaba and then load the
product onto trucks for delivery to Zarqa.



AQABA - PETROLEUM REFINERY
Jordan eyes new refinery at port of Aqaba as it vies to reduce
energy imports

 Process heat from a HTR

reactor in Aqaba can be used

for oil refinery.

 Temperatures required for
these applications are
higher than 300 C so SMRs
that are PWR cannot be
utilized here



OIL SHALE

With the increasing oil consumption and prices 
internationally, Jordan began to consider reducing 
its dependence on oil and gas by exploring and 
developing its vast oil shale resources. 

These deposits are located in about 60% of the 
country, with an estimated resource base of 70 
billion tons: The 4th largest in the world.

Heat generated from the high temperature reactors can be used to extract oil from the 

oil shale in Jordan, where the needed temperatures are about than 600˚C



JORDAN PHOSPHATE MINES COMPANY (JPMC)

▪ Phosphate rock is mined for its phosphorous
content used for fertilizer production

▪ Large areas of Jordan has phosphate deposits
at minable depth.

▪ During wet-acid phosphate production route,
nuclear process heat from a high temperature
reactors (HTR) may best be used for energy
intensive calcination prior to the digestion
process or providing energy for thermal
phosphate rock processing.

▪ Process heat generated by the SMRs can be
used in the Phosphate mines in Jordan.



RARE EARTH ELEMENTS EXTRACTION

▪ In April 2017, the Exploration Team of Ministry of 
Energy and Minerals Resources (MEMR) and Jordan 
Atomic Energy Commission (JAEC) initiated REE 
exploration project at Dubaydib in the south of Jordan. 
The exploration data showed that the Dubaydib monazite 
sands are potential source of valuable REEs, base metals 
and strategic metals.

▪ REE ores are usually leached using sulfuric acid at 
elevated temperature.

▪ Most minerals containing REEs are either phosphates 
(monazite and xenotime) or fluoro-carbonates 
(bastnaesite). To increase the solubility, low-temperature 
(<300 C) or high-temperature (>300 C) acid roasting is 
used prior to water leaching.

▪ HTRs is foreseen as greenhouse gas lean energy sources 
to provide process heat for acid roasting. 



NEEDED TEMPERATURE RANGES FOR DIFFERENT 
APPLICATIONS 



CONCERNS

General design requirement

The cogeneration plant shall be designed to prevent transport of any radioactive material from the nuclear

plant to district heating units under any condition of normal operation, anticipated operational occurrences,

design basis accidents and selected severe accidents.

Additional safety requirements

• The heat generation design solutions have to be such that they will not increase safety risks of the NPP

• The heat transport system should not pose unacceptable safety hazards to the population and environment

It is proved that:
• Nuclear Cogeneration improves the overall energy efficiency of the NPP 

• Heat can be transported with low thermal losses (a few %) even at long distances.

However, key concerns has to be accounted for:



CONCLUSIONS
➢ Jordan has a potential for incorporating both electrical and non-electrical uses of Nuclear 

energy.

➢ SMRs offer the possibility for easier deployment. Different technologies of SMRs are in 
the process of evaluation and assessment in Jordan, in parallel with the large reactors.

➢ Since Jordan is one of the water poorest countries, water desalination using nuclear heat 
will be a promising solution.

➢Heat generated from the SMRs can be utilized in many non-electrical applications such as 
water desalinization, oil shale, petroleum refinery and some industrial factories.

➢The southern city of Aqaba is full of opportunities to deploy expansion projects, and as a 
special economic zone, it offers the perfect climate and facilitates for easier 
implementation.

➢Opportunities and possibilities exist, solutions are possible, and it is a matter of selecting 
the best solution, not if one exists.



Thank You


