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[bookmark: _Toc210236028]I. Overview: IAEA Framework and Stakeholder Dynamics
Designing and implementing a national nuclear power program (NPP) is a complex and long-term undertaking that requires coordinated efforts from a wide range of governmental, regulatory, and private entities. The International Atomic Energy Agency (IAEA) has developed the Milestones Approach methodology, outlined in IAEA Nuclear Energy Series No. NG-G-3.1 (Rev. 1), Milestones in the Development of a National Infrastructure for Nuclear Power . 1 This methodology provides a structured framework for ensuring that a Member State develops the necessary national infrastructure in a phased manner.
[bookmark: _Toc210236029]1.1 Conceptual Framework: The IAEA Milestones Approach Framework
The IAEA approach is based on the principle that successful implementation of nuclear energy requires an integrated national approach to programme coordination and management. 3 This approach identifies three main phases of development, each culminating in a milestone 2 :
1. Phase 1 (Pre-Project): The primary objective is to assess the feasibility and make an informed decision about initiating the program. This phase culminates in Milestone 1, "Ready to make a knowledgeable decision about launching a nuclear program."
2. Phase 2 (Preparation): Developing all necessary infrastructure, including legislation, regulatory bodies, human resources, and sites. This culminates in Milestone 2 , "Ready to invite bids/sign contracts."
3. Phase 3 (Construction and Operation): Construction, commissioning, and ensuring sustainable, safe operation throughout the facility 's lifecycle. This phase culminates in Milestone 3, "Ready to commission the first NPP."
Nuclear power infrastructure development encompasses 19 critical infrastructure issues , such as the legislative framework, human resource management, radioactive waste management, industrial participation, and stakeholder engagement. 4 The IAEA emphasizes that a comprehensive and holistic approach to all these issues is necessary for success. 4
[bookmark: _Toc210236030]1.2. Analysis of the dynamics of roles and key relationships
The development of a nuclear power program traditionally involves three main organizational entities, whose specific roles and levels of responsibility change dynamically as the project progresses 6 :
1. Government.
2. Owner/Operator.
3. Regulatory Body.
Power dynamics: Initially, in Phase 1, the Government, and in particular the Nuclear Energy Programme Implementation Authority (NEPIO), plays a dominant role. 7 Their primary role is to analyze all technical, economic, and political aspects to inform a decision. As Phase 2 progresses and technology and site selection is considered, the focus shifts to the Regulator and the potential Owner/Operator. 3 In Phase 3, during construction and operation, the Owner/Operator becomes the key stakeholder, ultimately responsible for safety. 8
The success of the national program critically depends on the timely transition from the NEPIO coordinating mechanism to permanent institutional structures. The government must ensure the legal distribution and consolidation of these functions through legislation. 1 Failure to institutionalize NEPIO functions in Phase 2 could lead to an "infrastructure failure" where centralized but permanent program management is lacking.
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[bookmark: _Toc210236032]2.1. The Government and Legislative Authorities
The government is a fundamental stakeholder, as the decision to deploy a nuclear program is a sovereign decision that must be based on clearly justified needs, such as projected growth in energy consumption. 5
Role: Setting and Maintaining the National Position
The government should clearly articulate a national commitment to Safety Fundamentals (SF-1), building on the IAEA infrastructure elements. 10 This commitment should be reflected in strategic documents, such as decrees or resolutions, containing strategic measures for the further development of each element of the safety infrastructure. 10
Furthermore, the Government is responsible for maintaining ongoing communication. It must regularly inform stakeholders about the reasons for choosing nuclear energy, the expected benefits, and openly address any concerns that arise. 7
Role: Legal and Regulatory Entrenchment
Through the legal framework, the government must clearly define the roles and responsibilities of various entities, as well as coordination and decision-making mechanisms, particularly between the owner/operator and emergency response organizations. 1 Compliance with international norms and treaties, including agreements on safeguards and physical protection, is mandatory. 2 Legislative bodies, in turn, approve nuclear energy laws, ratify international conventions, and approve the budgets necessary for program implementation.
Role: International Cooperation
The Government is a key player in international cooperation. This includes signing intergovernmental agreements and memoranda on cooperation in the peaceful use of nuclear energy, as well as agreements on early notification of nuclear incidents and information exchange. 10 Furthermore, the Government ensures cooperation with the IAEA, which provides technical, legal, regulatory, and safeguards support. 11
[bookmark: _Toc210236033]2.2. NEPIO: Nuclear Energy Programme Implementing Organization
NEPIO is a temporary but critical structure established by the Government to lead and manage the coordinated efforts to develop the national programme. 13
Core Function (Phase 1): Coordination and Integrated Review
In Phase 1, NEPIO's primary responsibility is to coordinate the preparation of studies and gather the information necessary for the Government to make an informed decision. 13 NEPIO conducts a comprehensive review of all 19 infrastructure issues, ranging from human resource development (HRD) to radioactive waste management. 1 Specifically, NEPIO must identify additional responsibilities that will arise in connection with the nuclear program and develop a communication strategy for the safe and secure management of radioactive waste. 1
Interaction with Stakeholders (Early Stakeholder Engagement)
The NEPIO should ensure that all relevant stakeholders, including major utilities, the regulator, other government agencies, and legislative representatives, are included in its work. 13 To avoid misunderstandings, the Government should formally announce the establishment of the NEPIO, its mandate, and the reasons for choosing nuclear energy, emphasizing that stakeholders will be consulted and involved. 13
NEPIO as Interim Architect
NEPIO's effectiveness is determined by its ability to ensure a smooth transition of functions. NEPIO is a temporary body whose primary task is to transfer its coordination functions to the permanent structures (the Owner/Operator and the Regulator) after the completion of the first and second phases (Milestones 1 and 2). 13 If the Government decides to continue the program (Milestone 1), NEPIO transitions to coordinating and monitoring infrastructure development among the various permanent responsible parties in Phase 2. 13 This is a strategic, rather than technical, role aimed at institutionalizing the program.
[bookmark: _Toc210236034]2.3. The Regulatory Body
The regulatory body is responsible for ensuring nuclear and radiation safety, as well as physical security. 6 Its independence from the Government, the Owner/Operator, and other commercial interests is the cornerstone of a successful program.
Primary Function: Supervision and Licensing
The Regulator's primary role is to set safety and security standards and ensure compliance through independent licensing, inspections, and enforcement. 7 It must explain its independent role and establish a formal process for public participation in licensing. 7
International Cooperation
and ENSREG demonstrates a commitment to the highest international safety standards.
[bookmark: _Toc210236035]III. Design, Engineering and Operational Structures
The design, engineering, and operations structures are the executive core of the program, responsible for the actual construction, maintenance, and safe operation of the facility.
[bookmark: _Toc210236036]3.1. The Owner/Operator of the Nuclear Power Plant (O/O)
The Owner/Operator is the organization that will operate the nuclear power plant. Regardless of who designs or builds it, the O/O bears ultimate responsibility for the correctness and adequacy of the design, as well as for the configuration and safety of the facility throughout its life cycle .
Phases 2 and 3: Preparation and Responsibility
In Phase 2, the O/O manages the site selection process, engages local stakeholders, and evaluates national and local capabilities to secure supplies and services (localization). 7 Beginning in Phase 3, the O/O is responsible for technical oversight, resource management, and maintaining long-term operational programs. 8
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TSOs are a key type of engineering and design organization that provides specialized expert, professional, and independent technical or scientific support to the O/O or Regulatory Authority. 8 TSOs provide a wide range of services, including specific studies, engineering services, development of technical improvements, legal advice, and analysis. 8
Internal TSOs
An internal TSO is an organizational unit established within the Owner/Operator (or NPP group) structure. 8
· Role of Design Authority: Internal TSOs effectively act as Design Authorities . They are responsible for maintaining the design bases, managing the configuration of the facility, and serving as custodians of the corporate memory of the project and license bases.
· Operational Functions: During safe and efficient operation , most routine technical activities are initiated and executed by the internal TSO. They oversee operations, conduct quality inspections, and review and approve design changes .
· Implications for Newcomers: For countries just starting a nuclear program, developing a mature domestic TSO is a prerequisite for the successful deployment of new nuclear power plants. 8
External TSOs
External TSOs are contracted organizations that are selected based on their competence and performance. 8
· Design and Construction: The key external TSOs during the design and construction phase are the Reactor Vendor and the Architect–Engineer . These entities are the primary actors involved in the initial design. 8
· Specialized Support: They provide specialized technical support, including engineering services. During major modifications, such as major equipment replacements, upgrades, or systematic safety reviews (e.g., post-Fukushima stress tests), external TSOs bear nearly equal technical burden to internal TSOs. 8
Owner/Operator Project Supervision
A fundamental principle associated with engineering structures is that ultimate responsibility for security remains with the O/O. Therefore, even when external TSOs (vendors and A-E) design and build a facility, the O/O must have an internal TSO capable of overseeing and approving any changes proposed by external contractors that affect security, configuration, performance, or cost. 8 The absence of a mature internal TSO leads to critical vendor dependency and loss of control over the design configuration.
[bookmark: _Toc210236038]3.3. Private Consulting and Engineering Companies
The private sector, including specialist consulting and engineering firms, acts as external TSOs, providing niche support needed to fill specific gaps in national infrastructure.
· Strategic Consulting (e.g., CONSILIO): These firms focus on "soft power"—management and strategic consulting, in-depth analysis of the external environment, and solution development. 9 This role is critical for the Government and NEPIO in Phases 1 and 2, as it includes strategic planning, market analysis, business process optimization, and, crucially, effective public communication. 7 The concept, based on "advice" and "deep dive," allows these firms to position themselves as authoritative experts and opinion leaders, providing impartial analysis, which strengthens the credibility of the program. 9
· Engineering Consulting (e.g., NUCON): Companies providing "hard power" focus on direct engineering support for construction, technical consulting, implementation of new technologies, and, importantly, the formation of professional teams. 9 These functions directly support the O/O in fulfilling its mandate for localization and human resource development, which is one of the 19 IAEA infrastructure issues. 7
· Professional Associations (e.g., NAICS, NPO EFCE): These partner organizations (such as the National Association of Consulting Engineers in Construction or the Eurasian Federation of Civil Engineers) are stakeholders that provide standardization, professional development, and exchange of experience, strengthening the overall professional ecosystem. 9
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[bookmark: _Toc210236040]4.1. Radioactive Waste and Fuel Cycle Management
Waste Management Organizations
The introduction of a nuclear program requires the creation or development of specialized organizations responsible for the safe and secure handling, storage, transportation, and disposal of all types of radioactive waste (spent nuclear fuel, low-level and intermediate-level waste - LLW, ILW). 1
What makes these stakeholders unique is their long-term responsibilities. While most nuclear facilities are designed to last less than a century, storage facilities are designed to operate for thousands of years. 14 This requires a fundamentally different approach to stakeholder justification, communication, and engagement. 14 NEPIO should begin identifying these responsibilities as early as Phase 1. 1
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Stakeholder engagement is a mandatory component and should not be considered a secondary PR task.
Mandatory Interaction
International conventions and treaties, including those related to Strategic Environmental Assessment (SEA) and Environmental Impact Assessment (EIA), require mandatory involvement of the public and neighboring countries in the decision-making process. 14
Role: Ensuring Trust and Legitimacy
Open communication with all stakeholders—including decision-makers, the public, the media, and neighboring countries—must honestly describe the benefits, risks, obligations, and costs associated with nuclear energy. Such an honest approach is essential for building and maintaining trust and confidence in the nuclear program. 14
Particular attention should be paid to engaging the younger generation, as these are the people who will be affected throughout their lives and will become future decision-makers. 4 The government and NEPIO should engage public communication experts to assist in this specialized field. 1
Stakeholders as a Regulatory Risk Factor
Insufficient or ineffective engagement with the public and neighboring countries can have direct legal and regulatory consequences. Failure to conduct a proper SEA/EIA and take stakeholder input into account, as required by international conventions (e.g., Aarhus or Espoo), can become a legal obstacle to obtaining a license or lead to international disputes. 14 These stakeholders are therefore an integral part of regulatory risk.
[bookmark: _Toc210236042]4.3. International and Interstate Stakeholders
International Atomic Energy Agency (IAEA)
The IAEA is not a direct participant in national projects, but acts as a global arbitrator, advisor, and regulator. Its role includes providing guidance (e.g., the Milestones Approach), technical assistance (Technical Cooperation), and strengthening the global nuclear safety, security, and safeguards infrastructure (Safeguards). 11
Neighboring Countries
In accordance with international obligations, countries introducing nuclear power are often required to ensure cooperation with neighboring countries, particularly in the context of transboundary environmental impact assessments. 14 They are key external stakeholders with whom cooperation is required on safety and early warning issues. 10
Industry Organizations
International industry organizations such as the World Association of Nuclear Operators (WANO), the World Nuclear Association (WNA), and professional forums (WWER forum, RCF) 10 play a role in ensuring operational safety, sharing experiences, and standardization. WANO, for example, oversees operational safety. 10
[bookmark: _Toc210236043]V. Comprehensive Bilingual Stakeholder Matrix
The following table provides a comprehensive list of key stakeholders within the IAEA framework, their roles and phase of greatest influence in a nuclear energy development project.
Table 1: Key Stakeholders of the National Nuclear Program and Their Roles (According to the IAEA)
	Stakeholder
	Role in Development Process
	Phase of Highest Influence

	Government
	Approves National Position; Establishes legal framework and funding; Ensures continuous political/financial support; Signs international treaties.
	Phase 1 (Pre-Project)

	Implementing Authority (NEPIO)
	Coordinates all 19 infrastructure issues; Feasibility analysis; Primary public engagement.
	Phase 1 (Pre-Project)

	Legislative bodies (Legislature)
	Passes atomic energy laws; Ratifies conventions; Approves program budget and long-term program commitments.
	Phases 1, 2

	Regulatory Body
	Independent licensing, inspection, and enforcement; Sets safety/security standards; Ensures licensing transparency.
	Phases 1, 2, 3 (All Phases)

	Owner/Operator (O/O)
	Bears ultimate safety responsibility; Project and contract management; Site selection; Develops internal TSO and team.
	Phases 2, 3

	Internal TSOs
	Maintains design bases and corporate memory; Configuration management; Operational oversight; Acts as Design Authority.
	Phase 3 (Operation)

	External TSOs / Vendors
	Reactor Vendor : Design, supply of key equipment, and initial technical support. Architect-Engineer : General design, engineering services, assistance with major modifications.
	Phases 2, 3 (Construction)

	Construction Contractors
	Executes construction and installation work on site according to design, schedule, and quality standards.
	Phase 2, 3

	Waste Management Entities
	Develops and implements a strategy for spent fuel/waste management; Manages storage and repositories, including long-term facilities.
	Phases 1, 2, 3 (Long-term)

	Public, NGOs, Media
	Participates in decision-making (SEA/EIA); Source of feedback and concern; Recipient of official communication .
	Phases 1, 2

	Neighboring Countries
	Involved in transboundary EIA; Safety and early notification cooperation.
	Phases 1, 2

	Specialized Consultants
	Provides strategic and engineering consulting; Risk management; Supports localization and team formation.
	Phases 1, 2
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[bookmark: _Toc210236045]6.1. The Role of TSO in Configuration and Security Management
Technical support organizations (TSOs) are the foundation of the engineering infrastructure, providing O/Os with the necessary decision-making competence. 8 The roles of internal and external TSOs must be clearly delineated, as they perform different but complementary functions throughout the NPP lifecycle. 8
Functional Separation of Responsibility
External TSOs, such as the reactor supplier and the architectural engineer, are the primary organizations that create the design and provide initial technical support. 8 However, once the facility is operational, the majority of technical support and routine activities fall to the internal TSO.
A key aspect is maintaining the design baseline and configuration management. The internal TSO (or Design Authority O/O) effectively acts as the coordinator and custodian of licensing and design documentation. 8 This allows the operator to maintain control over the configuration and prevent critical vendor dependency, which can arise if technical expertise is completely outsourced to an external TSO. The O/O is responsible for oversight and approval functions for any changes proposed by external TSOs that could impact security or performance. 8
Table 2: Functional Separation of Internal and External TSO Roles

	Function
	Internal TSO / Design Authority
	External TSO / Architect-Engineer

	Initial Design of Nuclear Power Plants
	Maintaining design bases, corporate memory, and licensing envelopes.
	Primary design, component development.

	Technical Support
	Majority of routine technical activities, operational support, quality surveillance.
	Specialized engineering services, legal advice, analysis and testing. 8

	Configuration Management
	Full responsibility for configuration management, approval of all safety-affecting changes. 8
	Prepares documentation and proposals for major changes.

	Modifications & Reviews
	Initiating and implementing planned changes.
	Participation in major modifications, work on post-Fukushima safety reviews ('stress tests'), research. Bears an almost equal share of the technical load. 8



[bookmark: _Toc210236046]6.2. Integration of the Private Sector into Infrastructure
Specialized consulting and engineering firms acting as niche external TSOs play an important role in supporting the national program, particularly in areas such as strategic positioning and risk management.
Use of Strategic Consulting (Soft Power)
Strategic and management consulting firms (e.g., CONSILIO) 9 provide “soft power,” which includes in-depth analytics, strategic planning, and expert opinions. In the context of the IAEA, where open communication and public outreach are required 1 , strategic consulting enables the creation of authoritative, neutral platforms (e.g., Atomic Serbia). 9 These expert-led platforms can provide impartial analysis and thereby build public trust—an element critical to successful licensing and compliance with IAEA stakeholder engagement requirements. 14 This “advice” and “deep dive” approach enables solutions to complex challenges related to cross-border and multi-regulatory risks. 9
Engineering Support ("Hard Power")
Firms focused on direct engineering support (such as NUCON) provide "hard power" in the form of technical consulting, construction expertise, and the formation of professional teams. 9 These services are vital to the O/O's ability to fulfill its project management functions, ensure quality control, and localize supplies and labor, as envisaged in Phase 2 of the infrastructure development. 7
Partner Ecosystem
Establishing partnerships with key industry associations (NAICS, NPO EFCE) and government agencies (e.g., the Institute of Nuclear Sciences or the National Radiation Safety Authority) strengthens the position of private firms as local players and ensures compliance with high standards. 9 This partnership ecosystem demonstrates adherence to the IAEA's human resource development (HRD) principles and the provision of qualified specialists.
[bookmark: _Toc210236047]VII. Conclusion and Strategic Recommendations
An analysis of IAEA documents, in particular the "Stages" methodology, shows that a successful national nuclear program depends on a clear delineation and timely transfer of responsibilities between key stakeholders throughout the three phases of development.
[bookmark: _Toc210236048]7.1 Recommendations for coordinating the roles of NEPIO and O/O
A critical aspect is timely formalization. The government must ensure that the coordination functions temporarily performed by NEPIO in Phase 1 are formally transferred to permanent institutional structures (O/O, Regulator) after Milestones 1 and 2. 13
Particular attention should be given to developing an internal TSO within the Owner/Operator. The O/O's responsibility for security means that a competent internal TSO (Design Authority) must be established and trained before Phase 3. This internal body must have the authority to oversee and approve changes proposed by external TSOs (vendors and architects/engineers). 8 Such a mechanism prevents critical vendor dependency and ensures long-term control over the facility's configuration and security.
[bookmark: _Toc210236049]7.2. Strategic use of indirect stakeholders
Effective work with the public, the media and neighboring countries should be recognized not as an optional promotional tool, but as a mandatory condition for compliance with international conventions (SEA/EIA) and successful licensing. 14 These stakeholders are regulatory risk factor .
Active engagement of specialized external experts is recommended for niche tasks. Strategic consulting can provide the necessary "soft power" for engaging with public opinion, creating authoritative content, and managing cross-border risks, directly supporting the Government and NEPIO's need for open and expert communication in Phases 1 and 2. Engineering consulting, in turn, provides technical support and the development of qualified personnel, supporting the O/O 's goals of localization and infrastructure development.
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O D T Ü   T e k n o k e n t   M E T   A l a n ı ,   M u s t a f a   K e m a l  

M a h a l l e s i ,   D u m l u p m a r   B u l v a r ı ,   N o :   2 0 8 ,   D   B l o k ,   N o :   3 ,   Ç a n k a y a   –  

A N K A R A  

B a n k   n a m e :   Y a p ı   v e   K r e d i   B a n k a s ı   A . Ş .  

S w i f t   C o d e :   Y A P I T R I S X X X  

T L   I B A N :   T R 7 9   0 0 0 6   7 0 1 0   0 0 0 0   0 0 8 7   7 6 9 1   2 6  

U S D   I B A N :   T R 9 4   0 0 0 6   7 0 1 0   0 0 0 0   0 0 8 7   7 6 9 1   4 7  

E U R   I B A N :   T R 8 3   0 0 0 6   7 0 1 0   0 0 0 0   0 0 8 7   7 6 9 1   5 1  

   

C U S T O M E R   I D  

 

           

D E S C R I P T I O N  

     

C U R R E N C Y   A M O U N T  

C o n s u l t i n g   s e r v i c e s   u n d e r   F R A M E W O R K   A G R E E M E N T   F O R   C O N S U L T I N G   S E R V I C E S   N o . C O N   2 4 0 2 8  

d a t e d   1 7 . 0 4 . 2 4 ,   A S S I G N M E N T   A G R E E M E N T   №   C O N   2 4 0 2 8 - 0 2   d a t e d   1 0 . 1 0 . 2 4   a n d   M I N U T E S   O F  

R E S U L T S   A C C E P T A N C E   №   C O N   2 4 0 2 8 - 0 2   -   R A 0 1   d a t e d   1 4 . 0 2 . 2 0 2 5  

P R E P A R A T I O N   O F   A N   A N A L Y T I C A L   R E P O R T   « M E T H O D O L O G Y   F O R   M A N A G I N G   G R O U P S   O F  

H O M O G E N E O U S   C O N S T R U C T I O N   P R O J E C T S   O F   C O M P L E X   T E C H N I C A L   O B J E C T S »  

       

V O L U M E   1 .   A N A L Y T I C A L   R E P O R T   « M E T H O D O L O G Y   F O R   M A N A G I N G  

G R O U P S   O F   H O M O G E N E O U S   C O N S T R U C T I O N   P R O J E C T S   O F   C O M P L E X  

T E C H N I C A L   O B J E C T S »  

     

E U R   3 0   0 0 0 , 0 0  

E x p e r t   t e c h n i c a l   c o n s u l t a t i o n s ,   a n a l y s e s ,   c o n t r o l   a n d   i n s p e c t i o n   s e r v i c e s  

r e g a r d i n g   t h e   i m p l e m e n t a t i o n   a n d   a p p l i c a t i o n   o f   t h e   m e t h o d o l o g y   a t  

t h e   A s s i g n o r ' s   e n t e r p r i s e  

     

E U R   1 2   0 0 0 , 0 0  

     

[ 4 2  

S u b t o t a l   4 2   0 0 0 , 0 0

 

       

T a x a b l e  

      -      

O T H E R   C O M M E N T S  

       

 

T a x   r a t e  

0 , 0 0  

1 .   T o t a l   p a y m e n t   d u e   i n   1 0   d a y s          

 

T a x   d u e  

  -      

2 .   P l e a s e   i n c l u d e   t h e   i n v o i c e   n u m b e r   o n   y o u r   c h e c k          

 

O t h e r  

                                                                                     

-        

 

   

 

T O T A L   4 2   0 0 0 , 0 0  

     

     

T O T A L   a m o u n t   i n   w o r d s

 

:

 

f o r t y - t w o   t h o u s a n d   e u r o   a n d   z e r o   c e n t s

 

     

     

E k a t e r i n a   I v a n o v a   p r   B e o g r a d

 

 

 

 

S i g n a t u r e  

 

       

E k a t e r i n a   I v a n o v a

 


