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STRATEGIC ASSESSMENT OF SITE SELECTION AND INFRASTRUCTURE IMPERATIVES FOR NUCLEAR ENERGY DEVELOPMENT IN SERBIA
ANALYTICAL REVIEW

I. POLITICAL AND REGULATORY CONTEXT
1.1 National Directive and Transition to IAEA Phase 2
end of 2024 , the Republic of Serbia has entered the critical Phase 2 of the IAEA's Milestones Approach. This phase, which the Ministry of Mining and Energy (MME) estimates will last 5–7 years , focuses on site selection , the creation of a regulatory framework, and preparation for the tender.
Serbia has a dual goal:
1. SMR Priority: The goal is to achieve 1200 MW of capacity through small modular reactors (SMRs), which offer flexibility and lower initial investment.
2. LNP Consideration: The possibility of constructing a Large Nuclear Power (LNP) plant with a capacity of 1000–1200 MW is not excluded if favorable financial offers are received from global vendors (Rosatom, KHNP, EDF). 3 LNP, although more capital-intensive, provide reliable baseload power with a lower specific cost (LCOE) per kW. 4
1.2. Who Forms and Considers Proposals

	Organization
	Role in the Siting Process and Regulatory Affairs
	Decision Making Deadlines

	Ministry of Mining and Energy (MME)
	Programme Leader; responsible for overall planning, preparation of the feasibility study and launch of IAEA Phase 2.
	A decision on the choice of technology and site must be made by 2030. 2

	Specialized Coordination Body (SKO/NEPIO)
	A body being formed under the Ministry of Nuclear Power Engineering; responsible for the integration of 19 elements of the nuclear infrastructure, including personnel planning and logistics.
	Actively involved in site evaluations in Phase 2.5

	SRBATOM (Regulator)
	An independent oversight body responsible for assessing and approving the site ( Site Evaluation ) in terms of safety, seismicity and external hazards.
	The Site Acceptability decision is one of the first and most critical in Phase 2. 15

	EDF/Egis Industries
	International experts who prepared the Preliminary Technical Study (PTS) 2 provide advice on regulatory matters and integration into the EMS network.
	Provided a technical basis for choosing between SMR and LNP.



II. ANALYSIS OF APPROACHES TO PLACEMENT (SITING STRATEGY)
2.1. Coal-to-Nuclear (C2N) Concept – Core Approach
Serbia, with approximately 5,000 MW of coal-fired capacity to be decommissioned 7 , is actively considering a C2N strategy (replacing coal-fired power plants with nuclear facilities). 8
Candidates: The Obrenovac (Nikola Tesla Thermal Power Plant, 3,141 MW) and Kostolac (Kostolac Thermal Power Plant, 1,010 MW) sites are the most likely due to the presence of critical infrastructure.

	Strengths (C2N)
	Weaknesses (C2N)

	Network Infrastructure: Prefabricated high-voltage lines (400 kV) and EMS substations, reducing integration costs. 9
	Geological Hazards: Complex subsurface conditions associated with mining activities and coal ash/slag waste.

	Water Rights: There are rights to abstract water from the Danube (Kostolac) or Sava (Obrenovac) rivers for cooling purposes. 10
	Climate Risks: Dependence on rivers, susceptible to low water levels and drought, requiring expensive closed-loop cooling systems (cooling towers).

	Personnel Reserve: Possibility of a “Just Transition” through retraining of thermal power plant personnel (especially important for regions with a mono-economy).
	Environmental Risks: Heavy metal and nickel pollution in soil caused by coal ash in the Kostolac area.



2.2. Placement of Large Nuclear Power Plants (LNP)
Although Serbia focuses on SMRs, LNPs (e.g. 2x1200 MWe VVER-1200) could be implemented at existing sites if they meet regulatory constraints.
Differences in Site Requirements (SMR vs LNP):
· LNP (Gen III+): Require larger exclusion zones and protective action planning zones (PAZs) due to the higher potential radiological risk. This limits their placement near large cities, which could rule out Obrenovac.
· SMR (1200 MW): The smaller size (up to 300 MW) and the use of passive safety systems allow, according to the developers, a significant reduction in the LPZ/PAZ . This makes them suitable for deployment at Obrenovac, as they can be used for district heating in Belgrade , maximizing economic benefits. However, the regulator (SRBATOM) must approve the reduction in LPZ.
LNP Weaknesses (Sitting Risks): LNP construction in Serbia is associated with a high risk of lengthy delays due to the Seismic Assessment (PSHA) . 12 Massive LNPs require extremely stable geological foundations (hard rock), and the presence of potential faults in the western part of Djerdap (near Kostolac) or unstable soils (thermal power plant ash) requires costly and time-consuming surveys.
III. KEY INFRASTRUCTURE CHALLENGES
3.1. Logistics and Transportation of Heavy/Oversized Components
Transporting heavy and bulky equipment (reactor vessels, steam generators, SMR monoblocks) to the construction site is one of the most complex engineering challenges. For example, a VVER-1200 reactor vessel weighs over 320 tons. 14
River Transport (Danube/Sava):
· Strength: Water transport is the preferred and most efficient method of shipping extremely heavy and oversized equipment. Barges on the Danube can transport cargo weighing over 20,500 tons in a single convoy. The Sava River is also navigable and has access to the Danube.
· Conclusion: The location of NPPs (LNP or SMR) on the Danube (Kostolac) or Sava (Obrenovac) is critical to reduce logistics costs and risks.
Railway and Road Network:
· Limitations: The Serbian railway system has a limited axle load (maximum 22.5 tons per axle on most of the network). This prevents the transport of major oversized components by rail without significant and costly track and bridge upgrades.
Responsibility and Planning:
· Planning and modernization of logistics infrastructure are the responsibility of the Ministry of Energy and Natural Resources , while technical support and implementation are provided by Egis Industries (which has experience working on Rail and Road projects in Serbia 16 ), as well as Aktsionarsko drushtvo "Elektromreza Srbije" (EMS AD) and the Ministry of Construction, Transport and Infrastructure.
· Egis, as part of its consulting work, handles all key stages of a project, including site analysis, waste review, and digital support . 17
3.2. Requirements for the Electrical Network (EMS AD)
Integration of 1200 MW (SMR) or larger capacity (LNP) requires a reliable and stable national grid.
· Current Infrastructure: The Obrenovac and Kostolac TPP sites are already connected to high-voltage substations. EMS, as the transmission system operator, is actively modernizing the grid, including building 400 kV lines as part of the Trans-Balkan Corridor.
· Need for Modernisation: Integrating nuclear capacity will require upgrading or building new high-voltage lines and developing grid balancing mechanisms 18 , especially given the growing share of intermittent renewables (requests for 6.1 GW of wind and 11.4 GW of solar capacity).
IV. SOCIO-ECONOMIC AND HUMANITARIAN ASPECTS
4.1. Employment and Just Transition
The nuclear project will have a significant macroeconomic impact on GDP, employment and regional development.
· Short-Term Employment (Construction): Construction of a large nuclear power plant or SMR fleet will require thousands of construction workers (6,300 at the peak of construction of the Hinkley Point C19 EPR ) . However, these jobs are temporary.
· Long-Term Employment (Operation): Once operational, hundreds of permanent, highly skilled personnel are required (200 to 300 people on the SMR fleet).
· Jobs for Families: Just Transition policies, especially in coal regions, should focus on creating new jobs in related sectors (besides the plant itself), such as agriculture, services and high-tech engineering (Šumadija and Western Serbia).
Personnel Accommodation and Social Infrastructure:
During the construction phase, personnel (workers and managers) will need to be accommodated, which will require either the construction of temporary camps or the rental of housing through local companies. During the operational phase, the construction of residential complexes for permanent personnel and the creation of appropriate social infrastructure, including schools and medical facilities, will be necessary. These issues should be included in the IAEA Phase 2 project and overseen by the Joint Monitoring Agency.
4.2. Sanitary Protection Zones (SPZ) and Public Opinion
· Regulatory Requirements: SRBATOM, as a regulator, is required to define the Exclusion Zone and the Protection Action Planning Zone (PAZ) based on the projected population density and population distribution.
· Weakness (Public Opinion): Pilot studies conducted in Belgrade show that the majority of respondents are skeptical and do not support the construction of a nuclear power plant in Serbia. This risk factor requires active advocacy and outreach efforts by scientific institutions (e.g., the Vinča Institute). The placement of SMRs in Obrenovac (near Belgrade) will exacerbate the problem unless it is proven that passive safety systems for SMRs can significantly reduce PAZ requirements.
V. CONCLUSION AND RECOMMENDATIONS
Serbia is in the process of transition to IAEA Phase 2 , and Site Selection is the highest priority and critical issue requiring immediate attention and financial investment.
Key Recommendations:
1. Urgent Start of Detailed Site Evaluation: Probabilistic Seismic Hazard Assessment (PSHA) must be initiated immediately 12 and engineering-geological surveys at potential C2N sites (Kostolac, Obrenovac). This should include an analysis of soil instability in areas of former coal dumps. Decision timeline : Begin work immediately to complete the analysis by mid-Phase 2 (2-3 years).
2. Technological Choice and Infrastructure: The final decision (LNP vs SMR) must be linked to the possibility of using river transport (Danube/Sava) for the delivery of extra heavy equipment and SMR modules, which requires cooperation with logistics experts (like Egis, which has experience in this field 17 ).
3. Social Risk Management: The SKO must develop a comprehensive social management plan that includes:
· Just Transition program for retraining TPP employees to fill future operational and regulatory positions.
· Transparent Communication Plan to increase public acceptability, especially in densely populated areas (Public Advocacy through the Vinca Institute).
· Developing plans to provide housing and infrastructure for personnel throughout the construction period.
4. Cooperation with TSO: EMS AD should be integrated into the Site Evaluation process to determine the exact requirements for the grid modernization (400 kV) and ensure the stability of the power system during the integration of nuclear power.
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