
Strategic personnel planning for nuclear power plants
Management model in a multi-normative space.
Concept formation and development of human resources at the Pre-Vendor stage of nuclear power plant construction in Serbia .
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[bookmark: _Toc221205508]Abstract of the document
This document presents a comprehensive concept for developing a human resources management system for the implementation of a nuclear power plant construction megaproject in a cross-border and multi-regulatory environment. The document is based on a transition from traditional HR administration to strategic HR planning , which is viewed as an integral element of ensuring nuclear and radiation safety.
Key topics of the document:
· Transformation of the role of HRD: Defining the status of the HR Director as a strategic integrator with veto power and a direct channel of communication with the national Regulator.
· The Intelligent Customer Principle: Justifying the need to create a critical mass of competencies (Intelligent Customer) in Serbia at the Vinča Institute and the University of Belgrade prior to selecting a technology supplier.
· Risk Matrix and Roadmap: Analysis of the critical consequences of personnel inertia and a step-by-step plan for international internships for specialists at the Pre-Vendor stage.
· Interaction with the government: The role of invited consultants in the preparation of the legislative framework and the formation of the staff of the Regulator (SRBATOM).
This document is intended for strategic decision-makers in the energy sector, experts from project development offices (SPVs), and heads of relevant ministries. It serves as a roadmap for minimizing the risks of delays and budget overruns through proactive human capital development.


[bookmark: _Toc221205509]Section 1. Concept of personnel design for the construction of a nuclear power plant
[bookmark: _Toc221205510]1.1 Definition and Purpose
Human resource design is a system of proactive engineering and management decisions aimed at creating a project's "human infrastructure." The goal of human resource design is to ensure the "Intelligent Customer" and "Qualified Operator" status .
In the context of Serbia, this means a transition from a “moratorium on knowledge” regime to an “active generation of competencies” regime even before the selection of a specific technology (Vendor).
The transition from traditional HR management to nationwide HR design represents a fundamental paradigm shift. In the nuclear energy industry, personnel are designed as carefully as the reactor facility itself.
[bookmark: _Toc221205511]1.2. The Transboundary Framework
Personnel design is carried out in the space of intersection of three regulatory fields:
1. National field (Serbia): Energy Law, Labor Code, SRBATOM requirements.
2. International field: IAEA standards (GSR, GS-G series), WANO standards.
3. Vendor's Standards field: Industrial standards of the exporting country (ASME, GOST, ISO/TS 23406).
Key risk: Inconsistencies between these fields during the construction phase lead to legal conflicts when qualified vendor personnel cannot be allowed to perform work due to local restrictions, or vice versa.
[bookmark: _Toc221205512]1.3. Principles of "nuclear" personnel design
Unlike civil engineering, the design of NPP personnel is based on four postulates:
· Safety First: The development of a “Safety Culture” mentality begins 5 years before fuel delivery.
· Knowledge Continuity: Creating a system for transferring experience from the older generation (Vinca Institute, industry veterans) to young engineers.
· Technological Neutrality: Preparing a base that can adapt to any project (ASMM or high-power units).
· Social License to Operate (Соцальная Лінк): Training personnel as project “ambassadors” for public opinion work in Serbia.
[bookmark: _Toc221205513]1.4. Phases of personnel design (Pre-Construction)
	Phase
	Characteristic
	Key HR task

	Phase I: Institutional
	Formation of the Regulator and SPV.
	Creation of a core of 20–30 top-level experts.

	Phase II: Academic
	Restart of programs at the University of Belgrade.
	Synchronization of curricula with IAEA requirements.

	Phase III: Contract
	Negotiations with the Vendor.
	Design of the "Human Resources & Training" section in the EPC contract.

	Phase IV: Mobilization
	Deployment of construction management.
	Launch of a mass international recruitment system.



[bookmark: _Toc221205514]1.5. Risk Matrix: Consequences of Refusing HR Design “Now”
The absence of personnel planning at the “zero cycle” stage is a hidden critical error that manifests itself after 3–5 years and leads to a loss of control over the project.
In this edition, the matrix shows a direct relationship between today's inaction and future system failures.



	Risk category
	The Risk (If You Don't Start Now)
	Consequences after 3–5 years

	Regulatory (SRBATOM)
	Lack of trained inspectors at the time of filing the License Report (PSAR).
	License blocking. The regulator will be unable to issue a construction permit because no one is authorized to conduct a security review of the vendor's documents.

	Financial
	Lack of in-house technical customer service.
	Estimate inflation. The vendor pushes unreasonable volumes and costs for the work, taking advantage of the Serbian side's lack of expertise to verify the estimates.

	Operational (Terms)
	The start of personnel training coincides with the “first concrete”.
	Delay in launch by 2-3 years. The training cycle for a licensed operator is 7-10 years. By the time the hardware is ready, you won't have anyone authorized to operate it.

	Technological
	Complete dependence on foreign consultants.
	"Black Box Syndrome." Serbia is acquiring a facility whose internal processes it neither understands nor can independently control.

	Social
	Lack of local “faces of the project” in the media field.
	Protest sentiment is growing. The public trusts foreign experts less than their own scientists at the Vinča Institute. The moratorium may be reinstated under public pressure.

	Market (Personnel War)
	Global shortage of nuclear power plants (Poland, Egypt, UAE – all building at the same time).
	Price blackmail. Serbia will be forced to buy specialists at rates two to three times higher than the market price, as it hasn't developed its own.



[bookmark: _Toc221205515]1.6. Transition to Management: The Role of HRD
At the junction of Phase III and Phase IV, the need arises to move from theoretical design to operational management. It is at this point that the Human Resources Director (HRD) is introduced into the project structure .
His task is not to “invent a system,” but to “bring the project to life ,” turning the calculated headcount tables into real flows of people with the necessary licenses, permits, and a security mentality.



[bookmark: _Toc221205516]Section 2: Positioning, rights and responsibilities of the HR Director.
This section confirms to senior management (or the Serbian Government) that the HR Director is not a "people manager," but rather a design engineer for the NPP's social system . Without this introduction, the HR Director's functions may be perceived in a simplified manner.
This section defines the status and key parameters of the Human Resources Director (HRD) in unique conditions: at the stage of construction of a nuclear power plant (NPP) when several legal and cultural fields collide (cross-border).
[bookmark: _Toc221205517]2.1. Role positioning
The HR director at a nuclear power plant under construction is not just an administrator, but a strategic integrator . In a multi-regulatory environment, their role extends beyond classic HR and becomes a risk management and compliance function.
Key positioning vectors:
· Safety Architect: Creates a Safety Culture at the foundation stage.
· Diplomat-integrator: Synchronizes the requirements of the technology supplier country, the country hosting the NPP, and international standards (IAEA, WANO).
· Crisis Manager: Ensures the continuity of construction projects in the face of cross-border restrictions (visa regimes, quotas, pandemics, sanctions).
[bookmark: _Toc221205518]2.2. Job responsibilities
Responsibilities are divided into three levels: strategic, operational and specific (cross-border).
2.2. 1. Strategic management
· Developing a human resources strategy: Designing a staffing schedule from the “Construction site” stage to the “Operation” stage (transition from builders to operators).
· Knowledge transfer: Organization of training of national personnel of the customer country in the technologies of the supplier country.
· Building a Safety Culture: Integrating IAEA principles into all HR processes.
2.2. 2. Multi-normative regulation
· Harmonization of policies: Creation of local regulations (LR) that simultaneously comply with the labor code of the host country and the corporate standards of the general contractor.
· Mobility Management: Organizing the relocation of thousands of foreign specialists (visas, permits, tax residency).
· Ethics and Compliance: Ensuring compliance with international human rights and labor standards in the supply chain.
2.2. 3. Operating activities
· Mass selection and assessment: Recruiting highly specialized professionals (nuclear scientists) in the global market.
· C&B (Compensation and Benefits): Development of incentive systems that take into account multi-currency payments and “lifting” allowances for expats.
· Social infrastructure: Supervision of the creation of “nuclear cities” or rotational settlements (housing, medicine, schools).
· Social Climate Management: Monitoring the "Fairness Index" on the Site.
· GR in the field of taxes: Negotiations with the Ministry of Finance of Serbia on special tax regimes for NPP personnel (for example, exemption of certain payments from taxation).
· Payroll budgeting in a multi-currency environment: Protecting the budget from investors while taking into account exchange rate differences and inflation.
2.2. 4. Ensuring the quality of human resources
· Competency Record Management: Establish a traceability system for each employee's qualifications throughout the project.
· Subcontractor audit: Monitoring the quality systems of subcontracting organizations in terms of their work with personnel (verification of the authenticity of diplomas, certificates of welders, flaw detectors, etc.).
· Non-conformance management (NCR): Analysis of the “human factor” in identifying defects on construction sites and adjustment of training programs.
[bookmark: _Toc221205519]2.3. Rights of the HR Director
To implement tasks in a cross-border environment, the HRD is granted expanded powers:
1. Veto Power: Blocking the hiring or entry of personnel to a facility if they do not meet safety criteria or do not have the necessary permits/licenses.
2. Participation in the Board of Directors: The right to vote in making strategic decisions affecting the number of employees, the wage fund budget (WF) and social policy.
3. Direct communication with the regulator: Ability to represent the company's interests in government agencies of the host country on labor and immigration law issues.
4. Contractor Audit: The right to conduct audits of personnel records and working conditions of any subcontractors on site.
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The table below shows the main challenges and tools for HRD work in this environment:
	Call
	Solution tool

	Skills Gap​​
	Establishment of the International Personnel Training Center (IPSTC).

	Pay Gap
	Implementation of the Global Total Rewards system

	Qualification Framework Mismatch
	Equivalence matrix and cross-mapping

	Language barrier
	Implementation of the "Unified Technical Language" of the project and the system of mandatory linguistic support.

	Conflict of jurisdictions
	Priority use of international norms (IAEA GS-G-3.1) as “superstructure” over local law.

	Culture shock
	Cross-cultural adaptation programs for expats and locals.



[bookmark: _Toc221205521]2.5. Skills gap and skill framework mismatch 
We dedicate a special section to these issues because they are a fundamental problem in cross-border projects. A skills gap is when someone lacks skills, while a qualification framework mismatch is when we cannot legally recognize that someone has skills.
In the context of Serbia (the European education system and EN standards) and a potential vendor (for example, from Russia, China, the USA, or Korea), this discrepancy becomes a "wall" that blocks personnel access to the site.
2.5.1. Levels of mismatch between qualification frameworks
The HR consultant and HRD should classify these discrepancies into three levels :
A. Academic level (Diplomas and degrees)
· Issue: Serbian "Diploma of Engineer" may not correspond to the Master of Science level in the Vendor system.
· Risk: Inability to be appointed to key management positions in the project due to formal non-compliance of educational qualifications with international requirements.
B. Professional Level (Special Processes)
· Problem: A welder with the highest qualification according to Serbian standards does not have the right to weld the primary circuit unless he has a certificate according to ASME (USA) or PNAE G (RF).
· Risk: Downtime due to the fact that local workers have to be retrained from scratch not in skills, but in “paperwork”.
B. Regulatory level (Licenses)
· Problem: The operator's license issued in the supplier's country is not automatically recognized by the Serbian regulator SRBATOM.
· Risk: Foreign experts (Shadow Operators) cannot officially manage the process, and local experts do not yet have licenses.
2.5.2. Solution tool: "Equivalence matrix and cross-mapping"
To solve this problem, HR management should implement the Qualification Cross-mapping tool .
	Sphere
	Serbian Standard (EU)
	Vendor Standard (Example)
	Harmonization mechanism

	Welding
	EN ISO 9606
	ASME Section IX / GOST
	Establishment of a joint certification center on the site.

	Non-destructive testing
	EN ISO 9712
	ASNT SNT-TC-1A
	Mutual recognition through TSO (Vinca Institute).

	Engineering
	EQF (Levels 6-7)
	National Vendor Framework
	Nostrification of diplomas through the Ministry of Education and Science of Serbia before the start of construction.



Important note: In a multi-regulatory environment, the HR Director is the guarantor of the project's legitimacy. Any error in personnel licensing or violation of immigration laws could lead to the halt of a construction project worth billions of dollars.

[bookmark: _Toc221205522]2.6. Pay Gap and Tax Compliance
This is one of the most explosive issues in managing international mega-projects. The pay gap between expatriates and local staff performing identical duties creates a sense of injustice, undermines the "Safety Culture," and provokes an outflow of qualified national specialists.
For the HR director of a nuclear power plant under construction in Serbia, this problem requires not just an “accounting” solution, but a political and strategic one .
2.6.1. The Nature of the Gap: Why Does It Happen?
The gap arises from the clash of two different economic logics:
· Local Market: Fees are based on the average cost of living in Serbia and regional industry standards.
· Expat Market: Pay includes a "mobility premium," risk compensation, maintaining home country standards of living, and coverage of taxes in two jurisdictions (Tax Equalization).
2.6.2. Project risks
If this issue is left unmanaged, the following consequences arise:
1. Erosion of Loyalty: Serbian engineers, seeing the difference in bills, begin to perceive the project as "colonialist," which leads to covert sabotage or defection to competitors immediately after receiving international certification.
2. Tax traps: Incorrectly structuring payments to expats can lead to accusations of tax evasion in Serbia or, conversely, double taxation of the employee.
3. Wage inflation: Attempting to "pull up" all local workers to US levels will collapse the project's budget and destabilize the labor market throughout Serbia.
2.6.3. Solution tools within the framework of "HR design"
The HR Director should implement a Global Total Rewards system that mitigates the severity of conflict and contains the following sections:
A. Project Allowance Policy
Instead of increasing the base salary, a temporary bonus is being introduced for work on a specific project. For local specialists, this bonus can be a higher percentage, reducing the gap in take-home pay without disrupting the national grading system.
B. Transparency through Total Value Communication
HR must conduct explanatory work: Serbian workers must see that an American's salary includes significant expenses for insurance, US taxes, flights, and housing, all of which the company pays directly. The "net" value of the job must be demonstrated.
B. Tax Equalization
Implementing a policy whereby expats pay taxes equivalent to those in their home country, with the company covering the difference (if the tax in Serbia is higher or lower). This makes the salary difference less "visible" and more legally justifiable.
D. Connection of payment with "Intellectual ownership"
Implementation of a bonus system for local personnel for mastering vendor technologies .
· Example: A Serbian engineer who has received a vendor standards expert certificate receives a "uniqueness bonus" that brings his income closer to international levels.
D. Social package and life support infrastructure on the site as a tool of non-monetary motivation.
2.6. 4 . Final conclusion on payment:
Pay inequality is an inevitable feature of cross-border construction projects. The HR director's job is to make this inequality justified, transparent, and temporary by creating a clear incentive for local talent: "Study, get certified according to international standards, and your value will approach global levels . "




[bookmark: _Toc221205523]2. 7. Integration of the HR function into the Quality Management System (MS/QMS)
In the nuclear energy sector, Quality Assurance/Quality Control and Personnel are inextricably linked: according to IAEA standards and the ISO 19443 standard, it is the competence of personnel that forms the foundation of the quality system.
2. 7 .1. Personnel as an object of quality management
In nuclear construction, quality is not only about testing the concrete, but also about verifying that the person working with that concrete has valid certification, has been trained, and possesses the necessary qualifications.
The key principle is: "Quality is ensured by the performer, and verified by the controller." HR's job is to ensure both are in good condition.
2. 7 .2. Compliance with international quality standards
Personnel design should be carried out taking into account:
· IAEA GSR Part 2: "Leadership and Management for Safety." Requires that the management system (MS) integrate safety and quality elements into all HR processes.
· ISO 19443:2018: Specific quality standard for the nuclear industry. It introduces the concept of ITNS (Items and Activities Important to Nuclear Safety) . The HRD is required to classify positions according to their impact on nuclear safety.
· ASME NQA-1: Requirements for Quality Assurance Programs for Nuclear Facilities, which specifies stringent criteria for certification and qualification of personnel.


[bookmark: _Toc221205524]Section 3: Interaction with the Regulator
A "direct communication channel with the regulator" in the context of nuclear power plant construction abroad is a unique mechanism that transforms routine interactions with government agencies into a strategic partnership. In the nuclear energy industry, personnel are a critical safety element, so issues of their recruitment, qualifications, and stay in the country transcend the realm of ordinary labor law and become matters of national security.
A detailed description of this functionality is provided below.
[bookmark: _Toc221205525]3.1. New responsibilities arising for the Regulator
The term “Regulator” here refers to either the national nuclear safety authority (Nuclear Regulator) or a special government authorized body created to implement an intergovernmental agreement (IGA).
Due to the presence of a “direct channel”, the Regulator has specific functions:
· Validation of foreign competencies: The regulator is obliged not to simply “rubber stamp” permits, but to confirm that the qualifications of foreign engineers (from the technology supplier country) are equivalent to local standards and sufficient to ensure nuclear safety.
· Creation of a "Green Corridor": Mandatory priority review of applications for quotas and visas for NPP personnel. The regulator assumes the role of "advocate" for the project before the immigration service.
· Safety Culture Monitoring: The regulator is now required to check not only the existence of employment contracts, but also how a company's HR policies impact the psychological well-being of personnel and their willingness to report errors (this is an IAEA requirement).
· Arbitration in a multi-normative environment: The obligation to issue clarifications on which norm (local or international) takes precedence in the event of legal conflicts in personnel matters.
[bookmark: _Toc221205526]3.2. Why doesn't the Regulator transfer these functions to other government agencies (the Ministry of Labor, the Ministry of Internal Affairs)?
There are several reasons why HR control and migration support functions in the nuclear project are concentrated in the sectoral Regulator:
1. Indivisibility of Safety: From a nuclear law perspective, "personnel + technology = safety." The Ministry of Labor does not have the expertise to assess how critical a specific engineer-physicist who is denied a visa is to the safety of a project.
2. Secrecy and physical security: Nuclear power plants are highly classified facilities. Sharing personnel data (especially foreign personnel) with general civilian agencies increases the risk of information leakage.
3. Speed of decision-making: Standard bureaucratic procedures at the Ministry of Labor or the Migration Service can take months. Missed deadlines at nuclear power plant construction sites cost millions of dollars a day. The regulator, as a "single window," ensures efficiency.
4. International responsibility: The state, represented by its nuclear regulator, is responsible for safety to the IAEA. It cannot shift responsibility for personnel errors to the Ministry of Labor.
[bookmark: _Toc221205527]3.3. Regulatory requirements and recommendations to the Regulator
The Regulator's activities in this area are based on an international framework:
· IAEA GSR Part 1: "Governmental, Legal, and Regulatory Framework for Safety." It clearly states that the Regulator must have the competencies to assess personnel.
· IAEA GS-G-1.1: Recommendations for the organization of the Regulator's work, which emphasizes the need for interaction with other government bodies to remove barriers to project implementation.
· Intergovernmental Agreements (IGAs): Typically, the text of the agreement between the supplier country and the customer country includes a clause on “assistance in attracting personnel”, which gives the Regulator the legal right to a special regulatory procedure.
· National laws "On the use of atomic energy": They often establish the priority of nuclear law norms over general norms in matters of personnel access.
[bookmark: _Toc221205528]3.4 How does this function work when forming a Regulator?
When a country is just beginning to build its first nuclear power plant (Nuclear Newcomer), the Regulator goes through a phase of "institution building." In terms of HR interactions, this looks like this:
1. Establishment of a Personnel Licensing Department: A department is being created within the Regulator’s structure that will deal exclusively with issues of qualifications and permits for NPP personnel.
2. Cross-functional groups: Liaison officers from the Migration Service and the Ministry of Justice are delegated to the Regulator during its formation. They work within the Regulator but utilize their departmental authority.
3. Development of a "Mutual Recognition Matrix": At an early stage, the Regulator signs protocols with the Regulator of the technology provider country, stating that the diplomas and qualifications of their specialists are automatically recognized.
4. Setting KPIs for officials: The Regulator's regulations include strict deadlines (for example, "review of personnel files for the position of Chief Inspector — no more than 5 working days").
[bookmark: _Toc221205529]3.5. Resume for HRD
With a direct line of communication with the regulator and the ability to represent the company's interests in the host country's government agencies on labor and immigration law matters, the NPP's HR Director becomes more than just a "subject to audit" for the regulator, but a partner. The HR Director provides data for infrastructure planning (housing, schools, healthcare), and the regulator ensures legal certainty and uninterrupted access for this large number of people.



[bookmark: _Toc221205530]Section 4: Interacting with a Consultant
At the Pre-project stage (before the selection of a vendor and technology), the consultant’s work in Serbia is in the nature of “creating the foundation” for the activities of a full-fledged HRD service after its formation and the appointment of the HR Director .
Without an independent consultant at the pre-vendor stage , the country risks falling into the "technological trap" of a single supplier. The consultant is helping Serbia become an "Intelligent Customer . "
[bookmark: _Toc221205531]4.1 Who hires the consultant?
In Serbia, the customer (Client) can be one of three structures:
1. Ministry of Mining and Energy (Ministarstvo rudarstva i energetike): As the main body shaping energy policy.
2. Special Project Vehicle (SPV): For example, the hypothetical Nuclear Serbia, created under the government specifically for the implementation of the nuclear program.
3. Elektroprivreda Srbije (EPS): National energy company, which will become the operator of the nuclear power plant in the future.
Ideally, the Government of Serbia will do so through a targeted grant or the "Preparatory Phase of the Nuclear Power Plant" budget line. The contractor should be hired not by the future Operator (to avoid a conflict of interest), but by the agency responsible for state strategy.
Key takeaway: The consultant's task at this stage is to create an environment in Serbia in which the Vendor cannot impose its terms due to the Client's lack of expertise.
[bookmark: _Toc221205532]4.2. Stakeholders: Who does the consultant work with?
To successfully complete Phase 1 according to the IAEA Milestones methodology, the consultant interacts with:
· With the Department of Energy: Preparation of the “National Nuclear Human Resources Development Plan” (NE-BP-3.1).
· SRBATOM (Directorate for Radiation and Nuclear Safety): Assessment of the readiness of the regulatory framework , Development of regulations for licensing personnel (who has the right to operate NPPs in Serbia).
· Ministry of Finance: Development of financing models (LCOE, BOO/BOOT model, export credits) , special tax regimes for NPP personnel (for example, exclusion of certain payments from the taxable base ) .
· With the Ministry of Education: Developing a national personnel system in the nuclear energy field. Reserving budget-funded places and quotas for Serbian students to study at foreign nuclear universities.
· Academic community: University of Belgrade (ETF, Faculty of Physics), Vinča Institute – assessment of human resource potential.
· Public organizations: Working with public opinion (Public Acceptance).
[bookmark: _Toc221205533]4.3. Structure of the Consultant's Roadmap (Pre-Vendor Phase)
Below is a Roadmap for an external consultant/consulting group.
	Stage
	Consultant's tasks
	Target result

	Stage 1: Legal & Regulatory
	Analysis of necessary changes and preparation of a justification for bringing legislation in the field of human resources planning in line with IAEA standards.
	A package of amendments to legislation.

	Stage 2: HR Audit (HR Gap Analysis)
	An assessment of the availability of nuclear specialists in Serbia. How many need to be brought back from abroad, how many need to be trained from scratch.
	HR strategy "National HR Plan".

	Step 3: Technical and economic comparison
	Human resource needs analysis : one large unit (1200 MW) vs. a cascade of small-scale reactors (SMR). Comparison of proposed staffing solutions (USA, France, China, Korea, Russia) without selecting a specific supplier.
	Comparative report (Feasibility Study).

	Stage 4 : Preparation of RFI/RFQ
	Formulation of qualification requirements for the future vendor. Determination of localization criteria (what percentage of work can be performed by Serbian companies).
	Tender documentation (preliminary).



[bookmark: _Toc221205534]4. 4. Contents of the consultant's tasks 
4.4.1. HR Audit: Potential and Gap Analysis
During the Pre-Vendor Phase (before selecting a technology provider), the HR consultant's tasks in Serbia shift from personnel management to strategic planning of national capabilities . The consultant must answer the question: "Will Serbia be able to secure intelligent technology ownership (IoT) in 5-10 years?"
The consultant conducts an inventory of human capital, dividing it into “fundamental” and “applied”.
A. Analysis of the academic base (University of Belgrade)
· Programme Review: Evaluation of the curricula of the Electrical Engineering (ETF), Physics and Mechanical Engineering departments.
· Objective: To understand how far theory (nuclear physics) is from practice (nuclear engineering, thermal hydraulics, nuclear power plant control systems).
· Action: Formation of a register of “nuclear teachers” and assessment of their age (risk of loss of competencies).
B. Assessment of the scientific and technical base (Vinca Institute)
· R&D Capacity Audit: Assessing the Institute's ability to act as a TSO (Technical Support Organization) for the Regulator.
· Objective: To understand which laboratories can be certified to conduct safety assessments.
· Action: Evaluation of experience with research reactors (RA and RB) as a basis for primary training of operators.
V. Search for the "Nuclear Diaspora"
· Task: Identification of Serbian specialists working at CERN, Westinghouse, EDF, Framatome or Rosatom.
· Action: Developing a “Brain Gain” program to attract them to leadership positions in the future Regulator and SPV.
D. Development of a Qualification Matrix for the Regulator and the Customer
· Determining which international certificates Serbian engineers must have in order for their signatures to be recognized in the future Vendor's quality system.
D. Preparation for ISO 19443 certification
· Assessment of the readiness of Serbian training centers and laboratories (Vinča Institute) to comply with nuclear quality standards.
4.4.2. Addressing the Skills Gap and Skills Framework Mismatch
To ensure that scope mismatch does not stop the project, the Consultant in Serbia must do the following:
1. Creation of the "National Directory of Nuclear Professions": Adaptation of the European ESCO (European Skills, Competences, Qualifications and Occupations) classification to the needs of the nuclear project.
2. Design of "Cross-border Competency Passports": Development of a document that confirms an employee's qualifications in both jurisdictions (Vendor and Customer).
3. Negotiations on "Mutual Recognition": Inclusion in the Intergovernmental Agreement (IGA) of clauses on the recognition of certificates and attestations in the field of special processes.
A mismatch in qualification frameworks poses a risk to the Quality System. If an audit reveals that an employee with the "incorrect" qualification framework was working in a critical area, this could lead to a requirement to dismantle the structure.
Solution: Implement a unified Competency Mapping Registry. Each staffing position has a "Conversion Table" of requirements from Serbian law to project requirements.
4.4.3. Assisting the Formation of the Regulator: HR Tasks of Day Zero
The consultant helps SRBATOM transform from a radiation protection agency into a fully-fledged nuclear regulatory agency.
1. Inspector competency profile: Developing requirements for personnel who will conduct site licensing and project assessment (without having experience working at a nuclear power plant).
2. Independence grid: Creation of a remuneration system that eliminates the outflow of personnel from the Regulator to the structure of the future NPP Operator (where salaries are traditionally higher).
3. Inspector training plan: Organization of internships in foreign regulators (STUK, NRC, ASN) to understand the supervision process.
4.4. 4. Formation of Critical Training Modules for the Implementation of “Today”
Until the technology is selected, training must be vendor-neutral (generic). These modules should be integrated into the University of Belgrade's programs and the Vinča Institute's continuing education courses now.
	Module name
	Target audience
	Summary

	Fundamentals of Nuclear Law and Regulation
	Officials, lawyers, SRBATOM
	International conventions, the role of the IAEA, the structure of the licensing process.

	Safety Culture
	All project participants
	Behavioral patterns, “The principle of questioning attitude”, responsibility for errors (IAEA GS-G-3.5).

	Project management of mega-projects
	SPV Management, EPS
	Stakeholder management, EPC contracts, cost and risk management.

	Introduction to Nuclear Engineering
	Students of technical universities
	Neutron-physical calculations, thermal hydraulics and safety principles of various types of reactors (VVER, PWR, BWR, SMR).

	Quality Management System (ASME NQA-1)
	Future local suppliers
	Quality standards for nuclear facilities, supply chain and materials control.



[bookmark: _Toc221205535]Section 5. The Principle of Intellectual Ownership
For Serbia, as a newcomer country, the principle of intelligent ownership is a key national security strategy. This is not simply legal ownership of nuclear power plant shares, but the state's ability to understand, control, and assume responsibility for a nuclear facility .
[bookmark: _Toc221205536]Key components of the principle for the Serbian side:
[bookmark: _Toc221205537]1. Ability to be an “Intelligent Customer”
The Serbian party (through SPV or EPS) must have sufficient knowledge to:
· Independently evaluate the Vendor's design solutions.
· Understand security boundaries and do not rely blindly on vendor assurances.
· Manage the supply chain by preventing the Vendor from purchasing low-quality components from its subcontractors.
[bookmark: _Toc221205538]2. Maintaining control over the "Nuclear Island"
Intellectual ownership means that critical knowledge about how a reactor plant operates is not a “black box.”
· Action: Forming a group of experts at the Vincha Institute who possess payment codes identical to those used by the Vendor. This allows for independent security verification.
[bookmark: _Toc221205539]3. Institutional memory
The vendor will leave after the warranty period expires. Intellectual property ownership ensures that the knowledge doesn't "leave" with them.
· Action: Creation of a national Knowledge Management system, where each stage of construction is documented and assimilated by Serbian personnel.
[bookmark: _Toc221205540]4. Responsibility for End-of-Life (Decommissioning)
The owner must understand what he will do with the nuclear power plant in 60 years and how he will manage the spent fuel (SNF) on his territory.
· Action: Training of fuel cycle and decommissioning specialists already at the project selection stage.
[bookmark: _Toc221205541]Resume for HR design
The principle of "Intellectual Ownership" dictates the structure of the HR Department: we hire people not to help the Vendor build, but to control how the Vendor builds for us.


[bookmark: _Toc221205542]Section 6. Conclusion: The architecture of “Human Capital” as a guarantor of the project’s sovereignty
In finalizing the design of a management model for the construction of a nuclear power plant in Serbia, it is necessary to capture the key findings that determine the success or failure of the country's entire nuclear program.
[bookmark: _Toc221205543]1. Paradigm Shift: From “Personnel” to “Personnel Engineering”
The main conclusion of our work is that in the nuclear industry, personnel are not merely service elements. This is the fourth safety barrier . The human resources director (HRD) and external consultants act as designers of the social system at the early stages, which must be as reliable as the reactor's physical systems.
[bookmark: _Toc221205544]2. Priority of "Intellectual Ownership"
For Serbia, joining the nuclear club, it is critical to avoid the status of a “technological colony”.
· Conclusion: Investing in human resources today is the only way to ensure effective control over a facility tomorrow. Without its own qualified personnel (from Regulator inspectors to control room operators), the state de facto cedes sovereignty over its energy system to the Vendor.
[bookmark: _Toc221205545]3. Management in a multi-normative environment
The transborder nature of the NPP project requires HR management to possess unique competencies at the intersection of diplomacy, law, and technology.
· Conclusion: The establishment of a "Direct Communication Channel with the Regulator" and the harmonization of IAEA international standards with Serbian local legislation must be completed before signing the EPC contract. Any legal loophole at this stage will result in multi-million dollar losses during the construction phase.
[bookmark: _Toc221205546]4. Time as a non-renewable resource
The risk matrix clearly shows that “personnel inertia” in the nuclear energy industry ranges from 5 to 10 years.
· The final conclusion: The Pre-Vendor Phase is not a waiting period, but a period of active development of the nation's "Nuclear Core." The launch of educational modules at the University of Belgrade and internships for key experts at the Vinča Institute should begin immediately, without waiting for a specific project to be selected.
Resume:
The construction of a nuclear power plant involves more than just pouring concrete and installing equipment. It also involves, first and foremost, creating an institution of trust and professionalism . The HR Directorate, with its rights and responsibilities, becomes the primary custodian of this trust, ensuring the legitimacy, safety, and economic viability of Serbia's nuclear future.
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