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Abstract 
 
Based on the need to develop additional sources of electricity to meet future demand and to ensure the 
rapid growth of its economy, the United Arab Emirates has embarked on a nuclear programme. The 
Federal Law by Decree No. 6 of 2009, Concerning the Peaceful Uses of Nuclear Energy was signed by the 
President, last fall. This law created the Federal Authority for Nuclear Regulation (FANR), which is 
developing the framework of regulations which will guide the UAE programme. 

 
This paper reviews the development of the FANR regulation on Siting and the related environmental issues 
in general and those unique to the area. This will include steps being planned by the Authority to review 
the licence application and the current concepts being looked at for the inspection programme. Among the 
unique aspects the author will look at are the results from a recent in-depth study performed on dust and 
sand storms. 
 
Introduction 
 
A decade-long high economic growth in the United Arab Emirates, triggered and sustained by massive 
urbanization and industrial projects, have resulted in a new thinking to meet the expanding demand for 
electricity in the country (Figure 1). Carbon-free energy sources, particularly nuclear, have become UAE’s 
decision of choice. Almost two years ago, the UAE issued its “White Paper” that summarizes UAE’s 
policy decision for peaceful nuclear energy (Ref. 1), and in September 2009 released its “Nuclear Law” 
(Ref. 2), creating the Federal Authority for Nuclear Regulation (FANR) and thus heralding the country’s 
safety infrastructure preparatory work for construction of a nuclear power plant after the policy decision 
has been taken. This is a major undertaking requiring careful planning, preparation and investment in a 
sustainable infrastructure that will provide legal, regulatory, technological, human and industrial support to 
ensure that the planned nuclear power plants will be constructed and managed in a safe and secure manner. 

 
This paper will review the development of the FANR regulation on siting of UAE’s first-ever nuclear 
power plant and the related environmental issues in general and those specific to the area. This will include 
steps being planned by FANR to review the licence application and the current concepts being looked at 
for the inspection programme. Among the unique aspects the paper will look at are the results from a 
recent in-depth study performed on dust and sand storms. 
 
Preparation for License Applications: 
 
UAE’s Regulatory Authority (FANR) will regulate the development of a nuclear facility or activity, as 
applicable, from initial selection of the site, through design, construction, commissioning, and operation, to 
decommissioning or closure, in full transparency and as per internationally recognized standards and 
recommendations, such as IAEA Safety Standards. 
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The development of Regulations and Guides by FANR involves: 

 
• Issuing regulations to establish requirements with which all Operators must comply.  Such 

regulations provide a framework for more detailed conditions and requirements to be taken into 
account in the design, construction and operation stages as well as requirements for the content of 
individual licenses applications. 

• Issuing Guides, of a non-mandatory nature, on how to comply with the regulations. FANR issues 
guidance on the the way to comply with design construction requirements and the format and 
content of documents to be submitted by the Applicant in support of applications for license.  The 
Applicant is required to submit or make available to FANR, in accordance with agreed time-
scales, all pertinent information on data and methods to be used in assessing the license 
application or the adequacy of a design and on analyses and documentation to be submitted to the 
regulatory body by the operator. 

In developing regulations and guides, FANR takes into consideration comments from stakeholders and the 
feedback of experience.  Due account shall also be taken of internationally recognized standards and 
recommendations, such as IAEA Safety Standards. 

Steps planned by FANR to review license applications 
 

FANR’s framework for licensing regulations includes: 
 

• Regulation for Siting (Site Selection, Site Evaluation and Site Preparation) of Nuclear Facilities. 

• Regulation for Application for a License to Construct a Nuclear Facility. 

• Regulation for Application for a License to Operate a Nuclear Facility. 

Objectives, management, planning and organizational matters related to the review and assessment process 
for license applications are entrusted to a Licensing Project Manager.  

A primary basis for review and assessment of applications for license is the information submitted by the 
Applicant. 

 

Principle of Licensing the Country of Origin Design 

As an assumption of the program the UAE has decided on acquiring, an out-of-the-shelf NPP technology, 
FANR, in the construction license stage, will be requested to review what is known as the “Country-of-
Origin” design. FANR’s principles of licensing the Country-of-Origin design require that: 

• The reference design proposed by the Applicant must have been approved by the Regulatory 
Body of the Country-of-Origin (RBCoO). 

• The Preliminary Safety Analysis Report (PSAR) must provide detailed evidence that the design 
proposed for construction in the UAE complies with FANR requirements for safety, security, and 
safeguards.  

• The PSAR must reference the design approval by the RBCoO and related safety documents. 
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• The PSAR must identify any differences between the reference design and the UAE design and 
must describe how their safety significance has been assessed. 

A thorough review and assessment of the Applicant’s technical submission will be performed by FANR in 
order to determine whether the proposed facility or activity complies with the relevant safety objectives, 
principles, and criteria.  In doing this, FANR’s objective is to satisfy itself that: 
 

(a) The available information demonstrates the safety of the facility or proposed activity; 
 

(b) The information contained in the Operator’s submissions is accurate and sufficient to enable 
confirmation of compliance with regulatory requirements; and 

 

(c) The technical solutions, and in particular any novel ones, have been proven or qualified 
either by competent authorities, experience, or testing, and are capable of achieving the 
required level of safety. 

Following its regulatory review and assessment, FANR shall: 
 

Grant a license which, if appropriate, imposes conditions or limitations on the Applicant’s 
subsequent activities; or 
 

Refuse a license. 
 

The Regulatory Authority shall formally record the basis for these decisions. The Regulatory Authority 
(FANR) shall define and make available to the Applicant the principles and associated criteria on which 
FANR judgments and decisions are based. 

 
Development of the FANR Regulation on Siting 
In conformance with IAEA’s NS-R-3, the objective of UAE’s Regulation for siting of a nuclear facility is 
to establish the requirements for (Figure 2): 

 
1. Site selection, 
 
2. Site evaluation, and 
 
3. Site preparation for the proposed Nuclear Facility. 

The regulation for site evaluation requires full characterization of the site-specific conditions so that the 
Nuclear Facility is protected against external hazards and so that any health and environmental impacts that 
might arise from its operation are minimal. Additionally, the requirements of this regulation shall be 
considered in conjunction with the requirements of other related regulations issued by the Authority. 
 
Steps planned by FANR to review the siting licence application 
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A siting license application (to implement the process of selecting a site) is required to conform with the 
nuclear law and FANR requirements and guidance (Figure 3). The review and assessment process of the 
siting license application is summarized in Figure 4. Once a Siting License Application is received, FANR 
will issue – if acceptable - an Acknowledgement of Receipt. FANR staff will then review the Contents of 
the Application for completeness in terms of providing:  

 
1. General information, 
 
2. A description of the proposed activities. The description should be adequate to show that 

proposed activities will be carried out in conformance with the FANR regulation for siting, 
 
3. A description of the Management Systems that will be applied to the activities. The description 

should be adequate to show that the management system applied to the proposed activities 
conforms with the IAEA Safety Standard GS-R-3. 

 
If completeness is verified, the review and assessment process will go through:  

 
1. Initial assessment. 
 
2. Final assessment. 
 
3. If requirements are met, issue License and attached conditions. 

  
The review and assessment process is supported by FANR-established procedures for the review and 
assessment of the application. These are step-by-step procedures that provide internal guidance and 
instructions to be followed by the FANR staff in the review and assessment process and guidance on the 
safety objectives and minimum acceptance criteria to be met. Detailed guidance on specific topics for 
review and assessment are to be provided, if deemed necessary. That is, the FANR review and assessment 
efforts will be focused more on those aspects of site evaluation that constitute site-specific characteristics 
or involve untested (innovative) features, to determine whether or not the applicable safety objectives and 
regulatory requirements have been met for each aspect or topic. To that effect, FANR review and 
assessment will take into consideration the results of external peer reviews conducted by national or 
international organizations on behalf of the Operator. The results of such reviews could provide FANR 
with additional insights into the activities of the Operator. 

 
Inspection is an integral part of the FANR review and assessment of a siting license application. To this 
effect, FANR conducted a site visit and performed a site-investigation program review in order to 
understand the ongoing site-selection activities aimed at choosing the preferred site and to anticipate any 
further issues. Additionally, an inspection program is under formulation to oversee the  site-preparation 
activities. 
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Related environmental issues 

 
Dense fog, dust and sand storms, high ambient air temperatures, high cooling water temperature, and 
sabkha (or evaporites) ground soil are noticeable characteristics of the region of the proposed NPP of the 
UAE. Dense fog and severe “dust/sand” storms are perhaps the two most site-specific and most safety-
relevant meteorological phenomena. 
 
“Dust/sand” storm (Figure 5) refers to two distinct meteorological phenomena of airborne-particles that 
need to be accounted for in the design of a nuclear power plant (NPP) in the United Arab Emirates. 

 
“Dust” storm refers to a low-frequency, external, or “synoptic” meteorological event, characterized by a 
huge mass of air that carries small dust particles at low-speed and high altitude over a meteorologically 
large scale. 

 
In contrast, “sandstorm” refers to a local and more frequent, wind phenomenon that displaces huge masses 
of sand particles (with a wider spectrum of size) at high speed but over a short distance.  
 
The NPP should cope with both “dust” and “sand” storms. 

 
The FANR/IRSN methodological study (Ref. 3) is aimed at identifying and defining the main sensitive 
issues that the licensee of a NPP should take into account in the dust/sandstorm characterization and its 
safety impact assessment. 

 
Three main steps are identified in the study: 

 
- The collection and analysis of the characteristics of dust/sandstorm (description, intensity, duration, 
physical particles displaced…), 
 
- The investigation of the potential negative effects of dust/sandstorm on the Structures, Systems and 
Components (SSCs) of the NPP, in particular those pertaining to the safety functions, 
 
- The identification of the main sensitive issues that should be addressed in the licensee study related to the 
evaluation of the protection of the NPP against dust/sandstorms. 
 
The main input material for investigation has been the information collected during a Forum organized by 
FANR in mid 2009 with some UAE organizations and industries to the effect of collating their feedback, 
experience and knowledge regarding dust/sandstorms. Only limited literature exists on the characterization 
of UAE sand/dust storms. Eck et al (Ref. 4) identified limited observational data and large differences 
between data sets of measured particle-size distribution, despite reasonable consistency within a particular 
data set. 

 
The characteristic parameters of a “sand” or “dust” storm are: dust/sand particle size distribution, particle 
shape, particle morphology, mineralogy and physical chemistry, wind speed, height, particle concentration 
above surface, duration of the event. These parameters are still only qualitatively described in the 
literature; perhaps because of lack of measured data in the world and the existence of gaps and constraints 
in instrumentation and observation regarding particle-size distributions of airborne dust (Ref. 5). 

 
In addition to the hazard to health, the main potentially negative effects of dust/sandstorms on a NPP could 
be corrosion, abrasion, plugging, and clogging of filters, electric/electronic circuits and rotating parts of the 
systems, structures and components (SSCs) of a NPP: openings, sealing, HVAC systems, filters, off-site 
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power sources/diesel generators, ultimate heat sink, electric/electronic devices and instrumentation, 
pipes/ducts/tanks, structures, drains, and exhausts. Quantitative specifications of the measures to be taken 
for the design, protection, test and maintenance of this list of SSCs still have to be selected from existing 
standards or developed. 

 
A rigorous treatment of dust/sand grains as potential carriers of radioactive gases and radioactive aerosols 
(after a radioactive discharge accident in a NPP) may have to be developed.  

 
Such a treatment should include the correlation of the effects of dust/sandstorm in the presence of fog and 
humidity. In such a coincidental event, the dust/sand grains are most likely coated with a thin water film, 
which will either deposit leading to the risk of “sand caking” on external SSCs, or enhance the adsorption 
of discharged radioactive nuclides and their transportation further than when there is no humidity or fog in 
the air. 

 
The same rigorous treatment should be extended to study and quantify the risk of generating electrostatics 
through sandstorms, and if proven to be high, the effects of such electrostatics on electrical/electronic SSCs 
should be determined. 

 
In conclusion, a methodology has to be designed to evaluate the risk of dust/sandstorms on a nuclear power 
plant and to address this risk at the design stage and define the corresponding protection means and 
provisions. The proposed methodology should consist of: 

 
• Parametric characterization of dust/sandstorms, 

• Identification of the plant vulnerabilities to the event, 

• Identification of the structures, systems and components (SSCs) to be protected. This 
identification requires preliminary definition of the combinatory interaction with other 
independent internal and external events (fog, humidity, salt content in the air and in surrounding 
sabkha, tidal phenomena, temperature, electrostatics, …) as well as induced events to be 
considered in the design; 

o  Definition, design and implementation of effective and efficient safety and security 
measures, 

 
o Evaluation of the sufficiency of the protective measures and upgrading them accordingly, 
 
o Examination of radiological aspects. 

Conclusion 
The United Arab Emirates have embarked on a nuclear power programme in order to meet future demand 
for electricity needed to sustain the rapid growth of the economy.The UAE’s Federal Law by Decree No. 6 
of 2009, Concerning the Peaceful Uses of Nuclear Energy, created the Federal Authority for Nuclear 
Regulation (FANR), which is developing the framework of regulations that will guide the UAE 
programme.This paper reviewed the development of the FANR regulations on siting of UAE’s first-ever 
nuclear power plant and the challenges imposed by related environmental issues specific to the area. Dense 
fog and severe “dust/sand” storms are believed to be the two most site-specific and potentially most safety-
relevant meteorological phenomena in the region of the proposed NPP of the UAE. The main negative 
effects of dust/sandstorms could be corrosion, abrasion, plugging, and clogging of filters, 
electric/electronic circuits and rotating parts of the systems, structures and components (SSCs) of the NPP. 
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The large experience in other industrial sectors shall be capitalized on in order to prevent any adverse 
situation. 
 
References 
 

[1] UAE’s Executive Affairs Authority, “Policy of the United Arab Emirates on the Evaluation and 
Potential Development of Peaceful Nuclear Energy”, March, 2008 

[2] UAE Official Gazette, “UAE’s Federal Law by Decree No. 6 of 2009, Concerning the Peaceful 
Uses of Nuclear Energy”, Sept. 23, 2009 

[3] IRSN, “Methodological Approach to the Impact of A Dust/Sandstorm on Nuclear Power Plant”, 
Dec. 9, 2009 

[4] Eck et al. ”Aerosol in the Arabian Gulf and UAE”, 2008 
[5] Petzold, Andreas, “Particle Size Distribution of Airborne Dust: Facts, Gaps and Constraints by 

Instrumentation and Observation”, 3rd International Dust Workshop, Leipzig, September 15-17, 
2008 
 
 

 
 
 



NEA/CNRA/R(2011)7 

 140

 
Figure 1: Expected Evolution of Electrical Power Demand and Supply in the UAE 
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Figure 2: Licensing Timeline 

 

 
 
 
 

  Figure 3: The Pyramid of Hierarchical Regulatory Levels. An Applicant will submit a License 
application in conformance with the nuclear law and FANR requirements and guidance 

 

                                                          
 
 



NEA/CNRA/R(2011)7 

 142

 
Figure 4: Licensing Flow Diagram (CP.1 = Core Process “Manage the Regulatory Framework for 
Ensuring Safeguards, Safety and Security”; CP.3 = Core Process “Assure Compliance”; MP.1 = 

Management Process “Direct and Manage the Organization”; MP.3 = Management Process “Manage 
Corporate Communication”) 
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Figure 5: A: Dust storm moving towards UAE, B: Sandstorm in UAE 
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