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GULNAR NUCLEAR FUEL REPROCESSING PLANT PROJECT (GUNFURP) 

1. Background 

 This study is about aninvestment project regardingestablishment and operation of a nuclear 
fuel reprocessing plant in Gülnar Province, Mersin. As it is known, an Intergovernmental 
Agreement (IGA) is signed between Republic of Turkey and Russian Federation 
Governments on 12 May 2010, about construction and operation of a Nuclear Power Plant, 
(NPP) at Akkuyu Site, Mersin. It is predicted that; this project will not only contribute to local 
economy, but also will take an accelerator role in Turkey’s economic development. 

Akkuyu NPP will use four units of VVER 1200 (AES 2006 Design) type nuclear reactors, i.e. 
4800 MWe installed power in total. Uranium will be the essential fuel for the reactors. 
However, there is not a final decisionyet, on how the wastes will be managed. 

     NPP is planned to start producing energy in 2023. Wastes nascent to occur three years later 
than the production starts i.e. start on 2026. By this high profitable project, it is possible to 
utilize a new technology by reprocessing wastes. 

2. Fast-neutron Reactors 

In recent years, rising trend on the world is Fast-neutron Reactors in nuclear plants. Fast 
neutron reactors are a technological step beyond conventional power reactors, but are poised 
to become mainstream.The basic distinctness of these type reactors is that; they may use 
depleted uranium as fuel, known as U-238. Major advantage that makes fast-neutron reactors 
attractive is; their ability to reduce the total radiotoxicity of nuclear waste, and dramatically 
reduce the waste's lifetime. They can also use all or almost all of the fuel in the waste (1).  

   World Nuclear Association states that; by moving to fourth-generation fast neutron reactors 
in the late 2020s changes the outlook dramatically, and means that not only used fuel from 
today’s reactors but also the large stockpiles of depleted uranium (from enrichment plants, 
about 1.5 million tonnes in 2015) become a fuel source. Uranium mining will become much 
less significant (2).Also, International Atomic Energy Agency states in Nuclear Sustainable 
Development report that; currently, spent fuel generated by operating nuclear power plants is 
either reprocessed or stored. Reprocessing extracts usable uranium and plutonium from the 
spent fuel for use in new fuel. What remains is HLW (High-Level Waste) that is currently 
stored pending final disposal. China, France, India, Japan and the Russian Federation 
reprocess most of their spent fuel(3). GUNFURP will be the first entrepreneurship to reprocess 
depleted fuel in Turkey.  

3. Key Figures 

 According to the Turkish Atomic Energy Authority (TAEK), the annual amount of the spent 
fuel that will be produced by the Akkuyu NPP is identified during the design of the plant. 
According to the EIA report (Environmental Impact Assessment), the plant will have 42 fuel 
assemblies that will be changed annually. Thus, the annual amount of spent fuel produced by 
the four reactors will be around 89,712 kg.And, throughout its 60-year service period NPP 
will produce 5,382 tons of spent fuel (4). 

http://tureng.com/en/turkish-english/entrepreneurship


 EIA report of Akkuyu NPP also states that(5); %97 of all wastes are classified as Medium and 
Low Level Wastes (MLW&LLW), while %3 of wastes are classified as High Level 
Wastes.(EIA, Chp.10.1)   Here, we can sketchy say that %3 of 89.712 kg annual waste, i.e. 
2700 kg waste is High Level Waste.  
 

 Akkuyu NPP is comprised of four nuclear reactors,4800 MW installed power in total. As we 
assume capacity factor as 0.83 for nuclear plants, NPP is expected to produce 35 TWh of 
electricity, annually. 

 

4. Attractiveness of the project 

As it is mentioned above, Akkuyu NPP project is carried out, on an Intergovernmental 
Agreement (IGA), signed between Republic of Turkey and Russian Federation Governments. 
IGA also has articles about “Power Purchase Agreement” (PPA) that will be signed 
between Project Company and TETAŞ. Article 12.4 says; “the project company is responsible 
for decommissioning and the nuclear waste management of the power station.” Then,the 
article 10.9,which is about PPA says; “for this aim the company will contribute with US$ 0.15 
cents/kWh to two separate funds established for financing each of these activities”  
This means, there will be an obligatory budget, funded by Project Company for waste 
management issues. This budget will be used for managing all wastes. It is already calculated, 
Akkuyu NPP is planned to produce about 35 TWh annually. Here, let’s calculate how much 
budget will be allocated for waste management, regarding PPA; 

 

 

According to a study called “Nuclear Plant Economics”(6); general cost division between low 
level wastes to high level wastes is assumed to be %80 / %20. This yields; %20 of annual 
52.5 million dollar, i.e. 10,5 million dollars will be allocated to deal with high level fuel 
wastes by project company. By developing a solution to this HLW problem, and undertaking 
the responsibility of HLW, GUNFURP will have right on this allocated budget.  

5. Costs 

5.1 Construction Cost:According to Revenue Administrations’  “2016 Approximate Costs 
for Buildings document” (7), such a plant building will cost approximately 500.000 $ atGülnar 
Province, by a turnkey agreement.  
 
5.2 Technology Cost:At the beginning, a microscale technology to reprocess up to 3000 
kgHLW annually will be adequate for this investment.According to an article called “Nuclear 
Fuel Reprocessing Costs” prepared by American Nuclear Society(8), cost of a facility that 
reprocesses fuel issketchy estimated for our scale as: 4.500.000$. 
 
5.3 External Cost:There will be various external costs.Budgeting 250.000 $will cover the 
unpredictable costs at the beginning.  
 

Annual Budget for  
Waste Management = 35.000.000.000 kWh   X 0, 15 cents/kWh = 52.500.000 $ 

4800 Mwhx 0,83 x 8760 h = 35 TWh  



5.4 Operation & Maintenance Cost:Operation cost to reprocess depleted fuel is 
considerably high and it depends on the amount of waste to be processed. According to a 
study called “The Economics of Reprocessing vs. Direct Disposal of Spent Nuclear Fuel” 
performed by John F. Kennedy School of Government(9), it is estimated that 1500 
($/kgHLW), will be spent. This means, annual cost to reprocess; 
 
 
There will also arise another expenses at operation process i.e. bills, salaries, etc. Budgeting 
500.000 $annually will cover all other costs.  

6. Income of the Project 

This project will primarily be invested to requestthe budget for wastes of Akkuyu NPP. 
Approximately 10.5 million dollar will be allocated to manage HLW. Moreover, the final 
product U-238 will also be sold to Fast-reactor NPPs. If we check the uranium fuel spot price 
per kg(10), it is about 40 $ per kg. Annually the project will earn via fuel sales; 
 
 
 
Capital cost is estimated 5.250.000 $.Annual income will be more than 10 million dollar, and 
annual expenses aremore than 5 million dollar. 

7. Conclusion 

GUNFURP project is clearly an immature project, yet. Costs, incomes and possible 
expenditures are taken in account inferentially with respect to some existing studies. Values 
are not definite. So calculating a breakeven point is not useful at this point. However, the 
certain aspect is that; if this project is implemented, in the long term it will not only be a high 
profitable business, but also will lead up to a sustainable development for local area as 
well as whole Turkey. It is foreseen that future nuclear technology will be fast-neutron 
reactors, those using depleted fuel. If this enterprise is actualized, it will also be possible to 
extend the business right after the Sinop NPP and İğneada NPP projects start to activate. 
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3000 kg x 1500 ($/kg) = 4.500.000 $ 

3000 kg x 40 ($/kg) = 120.000 $ 
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