
Jordan Atomic Energy Commission 

 
 
 
 
 
 
 
  

 

Overview of Jordan’s Nuclear Energy Program  
 
 
 

Presentation INPRO, Ulsan, South Korea 
 

Thursday, July 4, 2019 
 
 
 

Sinamees Hajarat 
Jordan Atomic Energy Commission 

 
 
 1 



Jordan Atomic Energy Commission 

Jordan’s Profile 

- Total Area: 89,213 Km2 

 

- Sea Port: Aqaba 
 

- Coastline: 26 Km 
 

- Population:  9.456 million (2016)* 

      60% (15- 64)  

    35% (below 15) 
 

- Climate: Mediterranean & Arid Desert  
 

- GDP: $38.65 billion (2016)* 
 
 

- Per Capita: $4,087 (2016)* 

 

- GDP Growth: 2.0% (2016)* 

 

- GDP Growth: 2.6% f (2017-2019)* 

* WORLD BANK 
f  WORLD BANK - Forecasted 
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Why Nuclear Power? 

 Growing demand for energy 

 electricity 

 desalination 

 

 Need for reliable and affordable base load power 

 

 Diversification away from hydrocarbons 

 high and volatile prices 

 greater energy independence/security of supply 

 

 Lack of indigenous fuel options 
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Natural Gas Interruption 
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Direct Losses due to Natural Gas Interruptions 
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TOTAL LOSSES = 
6.8 BILLION US$ 
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Generating Plants Capacity [MW] 

11.89% 

55.21% 1.18% 

16.00% 

7.31% 

8.18% 

0.24% 

Steam Turbines

Gas Turbines CC

Gas Turbines SC

Diesel Engines

Wind

PV

Hydro

Total: 5088 MW 

2018 
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Energy Strategy Main Goals 

Expanding the development 

of renewable energy projects 

Maximizing the utilization of 

domestic resources 

Generating electricity from 

Oil shale & nuclear energy 

Promoting energy efficiency 

and awareness 

Diversifying the energy 

resources 

Increasing the share of local 

resources in the energy mix 

Reducing the dependency 

on imported oil 

Enhancing environment 

protection 

This will be 
achieved through 
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Water Situation in Jordan  
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Available Areas and Sites 
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Aqaba North 

Region 3 

Aqaba 

East 

Available Areas and Sites: Aqaba  
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N-R Synergy Pathway in Jordan 

 Current technologies might suffice in creating the allure and basic foundation for this 

synergy, but for a small market like Jordan, inter-regional N-R Synergies might work with 

evolving technologies upon their successful deployment. These will include SMRs, Smart 

Grids, etc. These might be an integral part of the solution.  

 

 To solve Jordan’s problem, centralized large generation or desalination/treatment 

systems might not be as optimal as smaller and strategically located ones that work 

within a N-R System.  

 

 The issue facing Jordan, is that any solution that needs to be deployed has to make 

sense financially and carry as little risk as possible.  
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N-R Synergy Pathway: Opting for a Hybrid system 
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Renewable Projects in Jordan  

544 MW 

Total Operational  

616 MW 

Total Under Construction 

595 MW 

  Total Under Financial 

Closure 

347 MW 445 MW 197 MW 171 MW 245 MW 350 MW 

  Total Capacity: 1755 MW  
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Jordan’s Nuclear Energy Programme  

Jordan’s Nuclear Projects 

Uranium  
 Exploration 

R&D 
Nuclear Power 
Plant Project 

 

Research Reactor 
 

SESAME 

Subcritical Assembly 
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Two Parallel Paths 

  

 Start direct negotiations with interested vendors 
on the feasibility of  construction of 1000 MWe 
PWR  on BOT/BOOT basis. 

 

 

 

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

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

 

 

Large Reactor (1000 MWe) SMR 
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Why SMRs (Technical)? 

Small Size and 
Modularity 

Mass produced in a factory 
setting  and assembled on 
site;  
• Higher quality standards 
• Improving quality and 
efficiency of construction 

Small Size and Passive 
safety 

Encourages countries with 
less nuclear experience 
and smaller electricity 
grids to  deploy nuclear 
power 

Potential Sub-grade 
Location 

Provides more protection 
from natural (e.g. seismic 
earthquakes or tsunami 
according to the location) or 
man-made (e.g. aircraft 
impact) hazards 

Multiple ‘Small’ Units on 
Same Site 

 Allows flexibility and 
increases redundancy  

In-situ Decommissioning 
 Ability to remove reactor 

module on in-situ 
decommissioning at the end 

of the lifetime 

Lower Requirement to 
Cooling Water 

 Suitable  for remote regions 
and for specific applications  

such as mining and 
desalination 
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Why SMRs (Economics)? 

‘Economy of 
production’  

(mass producing SMRs 
in a factory setting) to 

compensate for the 
‘diseconomy of scale’ 

(from using small sized 
reactors)   

Increasing simplicity  
(less active and more 

passive safety 
systems) lead to 

smaller investments 
compared with NPP 

projects.  
 

In turn, procuring the 
funding and financing 

for SMR projects 
should in turn be easier 

or  less complicated.  

From commitment of 
Equity to 

Commissioning, SMRs 

require a shorter time 
to construct. This is a  

more attractive 
proposal for investors 

(allowing for lower 
interest rate).  
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Applications of Interest for SMRs  

 Replace aging fossil plants  

 Can be located close to population areas 

 In-land away from water sources 

 Mid to high seismicity  

 Cogeneration of heat & electricity 

 Water and Air Cooled Condensers 

 Island Mode and Load following Capabilities 

 Preferably underground design with all safety 

systems underground 
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Jordan Requirements 

20 

 GIII+ or better technology 
 Demonstrated safety level with passive safety features  
 Grid compatibility 
 To be deployable in 2026-30 time frame as Nth of a kind 
 Added advantage  for  ability for co-generation, process 

heat, etc. 
 Reduced water make-up per MWe 
 Limited EPZ  to site boundary 
 Possibility of dry cooling 
 Design to withstand 0.3 g or greater 
 Enhanced protection against external hazards 
 Tariff to off taker competitive with average generation price 
 Transportability (for in-land sites)  
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Technology Assessment 

 Preliminary Assessment of different SMR technologies is being conducted and 

in two main phases. 

 

 

 

 

 

 

 

 

 As per the results of the Assessment or FSs, a Justification of Investment 

analysis will be made to proceed forward with the selected SMR. 

• Down-selecting the most advanced and competitive technologies that are 
deployable and viable in Jordan 
•  Exchange of information with the selected Technology Providers 
•  Information received will then be matched to a initial assessment criteria matrix 

1st Phase 
(Generic 

Assessment 
Phase) 

Preparation of a Feasibility Studies (FS) based on the short-listed technologies or 
issuance of Bid Invitation Specification (BIS). 2nd Phase 
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Methodology 

 To achieve the purpose of the tasks at hand, the works will be following the 
steps below: 
1. Generic technology data collection. 

2. General assumptions and criteria. 

3. Viable technology selection for Jordan. 

4. Detailed vendor sourced data collection. 

5. Assessment of different SMR technologies. 

6. Information verification with Technology Providers. 

7. Technical/Economic assessment for technologies. 

8. Selection of shortlisted technologies. 

9. Issuance of BIS or commencing on detailed technical/economic analysis for the purpose 
of FS preparation. 

10. Preparation of report containing analysis and results for the Justification of Investment.  

 
 

 

 

 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 

✓ 
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Map of Global SMR Technology Development  
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SMRs Status Worldwide 

SMRs Estimated Timeline of Deployment 

8 
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Data Collection 

 In effect, there are a multitude of reactors (around 15), matching our criteria 
some of which are at an advanced licensing stage. Included in the list are 
Light Water Reactors (LWR) & Gas Cooled Reactors (GCR). 

 

 
Near term ( before 2030) 

HTR-PM CNNC, China HTR 

NuScale NuScale, USA iPWR 

ACP100 CNNC, China iPWR 

SMART KAERI, Korea iPWR 

Xe-100 X-Energy HTR 

RITM-200 OKBM iPWR 
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SMRs in consideration  

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

    Chinese  iPWR 

• 125MWe/ module 

• 0.3 g seismicity  

• 2 passive safety 

trains 

• 24 month refueling 

cycle 

 

 

     Chinese HTR 

• 105MWe/ module 

• 0.3 g seismicity  

• Passive (inherent) 

and active safety 

trains 

• Online refueling 

     South Korean iPWR 

• 110MWe/ module 

• 0.3 g seismicity  

• 4 passive safety 

trains 

• 24 month refueling 

cycle 

 

     Russian iPWR 

• 52MWe/ module  

• 0.3 g seismicity  

• 2 safety trains 

(passive and active) 

• 24 month refueling 

cycle 

 

     American iPWR 

• 60MWe/ module  

• 0.5 g seismicity  

• 2 passive safety 

trains 

• 24 month refueling 

cycle 

 

     American HTR 

• 75MWe/ module  

• 0.3 g seismicity  

• 4 passive (inherent) 

safety trains 

• Online refueling 
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Methodology and Criteria 

 Currently there are 6 potential SMRs. 

 

 Next step is to have a 3 shortlisted SMRs (based on matrix evaluation 
criteria). 

 

 Subsequently down select to one based on matrix criteria, key factors 
and economic assessment. 
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Technology Evaluation Approach 

 The differences between technologies and their impact on Jordan will be 
assessed through rigorous evaluation methodologies designed to bring full 
visibility and transparency: 

 Assessment of the vendor technology towards Key Factors (important for Jordan) 

 Evaluation Matrix  

 Best-in-Class for each evaluation criteria  

 Price under competitive environment 
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Key Factor Evaluation 

Key Factor  1 2 3 

1. General Safety Design 

2. Exclusion Zone 

3. Seismic 

4. Aircraft Crash 

5. Fukushima Daiichi Lessons 

6. Digital I&C Systems 

7. Licensing, Design Certification, and Operating Experience 

8. Fuel Supply and Security 

9. Radioactive Waste Management 

10. Thermal Efficiency 

11. Operability & Maintainability (including availability) 

12. Cooling Water Design 

13. Vendor Long Term Sustainability 

14. Back End of the Fuel Cycle 

15. Non proliferation 

Total 
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Matrix Assessment Criteria 

General Meeting current international licenseability requirements,  areas of risks, vendor and owner responsibilities, etc. 

Design Design lifetime, efficiency, design adaptation to Jordan’s environment and site characteristics, cooling, foot print and plant layout, etc 

Operation and maintenance  Refueling outages, regular maintenance, staffing for operation and maintenance, etc. 

Construction Construction period, approach of  modular construction and assembly, manufacturing capabilities, transportation of heavy equipment, 
etc. 

Reactor performance  Availability, efficiency,  load follow capability, etc 

Nuclear Safety  Defense in depth, operational safety, internal and external hazards, passive safety features, grace period, CDF, LERF, etc. 

Fuel cycle, waste 
management and non-
proliferation 

Nuclear Fuel design and safety, SNF pool design and capacity, fuel handling system to deal with failed fuel elements, experience in fuel 
supply, experience in waste management and reduction of waste, etc. 

Licensing and operating 
experience  

Proven design, compliance with IAEA safety standards, reference design, etc. 

Vendor long term 
commitment  

vendor readiness, localization, etc. 

Site specific consideration 
and offsite infrastructure 

Economic Capex, O&M, LCOE 
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Overall Evaluation  

Category Group Weight 1 Weight 2 
General   4 3.5 

Design 5.6 4.9 

Operations and Maintenance 8 9.1 

Construction 8 5.6 

Reactor Performance 5.6 4.9 

Safety of the Reactor Design 14.4 10.5 

Fuel Cycle, Waste Management and Non Proliferation 8.8 7 

International Licensing and Operating Experience 12 9.1 

Vendor Long Term Commitment 8 8.4 

Site and Infrastructure 5.6 7 

Total technical 80 70 

Economic  20 30 

Total 100 100 
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Overall Matrix Evaluation  
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Best-in-Class 

An alternative way to evaluate the plant technology, and it is intended to 
complement the evaluation matrix using a simple rule: 

 Best technology for each evaluation criteria is given a gold medal, and 
the second a silver medal and so on 
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Technical Evaluation Progress of SMRs 

Dec  
2017 

Jan  
2018 

Feb March April May June July Aug Sep Oct 
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Mid 2019 Mid 2020 2025-2026 2027-2028 

 Finalization of 

all Technology 

Assessments  

 Feasibility 

Study and 

Investment 

Decision  

 Signing of All 

Project 

Agreements 

(EPC, PPA, FA 

HGA, SFA) 

 COD of NOAK 

in Jordan 

 FOAK 

Operational in 

COI 

Baseline Timeline 
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Economic Evaluation  Approach 

Economic Evaluation process: 

 Detailed review of Capital Cost and 

adjustments. 

 Adjusted Capital Cost input to LCOE. 

 Technical Evaluation input for Fuel and 

O&M prepared for LCOE analysis. 

 Sensitivity and Risks. 
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Methodology Unit 1 2 

 

3 

Key Factor Evaluation %  of total score 

Evaluation Matrix 

 
% 

Best-in-Class 
Number of gold medals 

out of 88 

Adjusted Price 

($/KWe) 

LCOE 

Summary Decision Table 
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Transportation and Access Roads  

Off-site Infrastructure  
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Next Steps 

Finalize Technical  Evaluation  

Conduct Economic & Financial 
Assessment 

Conduct BIS or Beauty Contest 

Select Preferred 
Technology Provider 

Justification of  
Investment 
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 Joint Venture 

 Operation 2028   

 Take-or-Pay PPA (30 years) 

 Competitive electricity price  

 Tax breaks/exemptions agreed by both parties (Project or special economic zone tax 
breaks).  

 IRR 6%-10% 

 Financing 
        Competitive rate – 25 loan period -18 years’ repayment period 

        No sovereign guarantee during construction 

        Sovereign during operation via PPA 
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Funding & Financing  

 Scale of the investment relative to Jordan’s GDP. 

 Limited Government financing available – unlike many other Arab countries. 

 Jordan’s credit rating and IMF restrictions are hurdles for financing and  ability to 

provide sovereign guarantees (which are likely to be required). 

 First nuclear power plant – no track record of construction or operation. 

 Regional issues. 
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Generic Project Structure 

 
PROJECT COMPANY 

 

Main Contractor  

Jordanian Party 

 Vendor 

Operation and Maintenance 

Regulator (EMRC) 

 Lenders 

Fuel Supply 

Water Supply 
(MOWI) 

F
in

a
n

c
in

g
 Equity 

PPA 

Water Agreement 

Fuel Agreement 

O&M Agreements 

Electricity off-taker  
(NEPCO) 

Permits and 
Licenses 

EPC 
Contract 

Equity 

Sub-Contractor 
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Options for the Future 

1. Select viable technologies for deployment in Jordan based on current Technology 

Assessment conducted. 

2. Explore and negotiate investment and financing Terms and Conditions for the project 

with interested parties (acceptable to the Government of Jordan). 

3. Preparation of Feasibility Studies for the short-listed technologies to select an 

optimal/suitable technology for the Jordan. 

4. Commence negotiations of project agreements and contracts for the construction of a 

Nuclear Power Plant in Jordan.  
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Example Schedule  

ITEM Date Months ~ 
Site Consultant Procurement  Jan – Sept, 2019 9 

EIA and SER  Sept, 2020 12 

Site Permit Sept, 2021 12 

EPC Signature  Sept, 2021 

Design and PSAR Sept, 2022 12 

Construction Permit Sept, 2023 12 

First Concrete Oct, 2023 1 

End of Construction Oct, 2026 36 

COD Oct, 2027 12 
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Thank You 
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