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Akkuyu NPP site investigations 



Location of Akkuyu Site 

AKKUYU 

Akkuyu NPP site is located at Mediterranean sea coast in the Gülnar 
district of Mersin province, approximately 47 km southwest of the town of 
Silifke and approximately 140 km southwest of the city of Mersin. 



• A feasibility study, including site survey for the first NPP 
had been carried out by a consortium, composed of 
some companies from Switzerland, France, Germany 
and some domestics in 1968-70. 

• Mainly, the factors relevant to; 
• seismicity,  
• population density,  
• hydrological and geological conditions,  
• human induced events,  
• meteorology  

were dominant during the selection process. 
 

Past Surveys in Akkuyu site  



• Site License was issued in1976. 

• Within the 1976-2010, totally more than 200 report was 
prepared by the universities (Boğaziçi, METU, ITU, 
Hacettepe etc.) and private and governmental 
organizations in Turkey. 

• These reports related to seismicity, population, 
hydrological and geological conditions, human induced 
events, meteorology etc. 

• Majority of the studies are on  seismotectonic and 
seismological conditions of the Akkuyu NPP site. IAEA 
review missions were conducted between 1983-1987. 

Past Surveys in Akkuyu site  

file://Z_EK_Akkuyu_Main_Reports-Final_List.pdf


Intergovermental Aggrement on  
Akkuyu NPP project 

12 May 2010  Signing of Agreement between the Government of the 
Russian Federation and  the Government of the Republic 
of Turkey on cooperation in relation to the construction 
and  operation of a NPP at the Akkuyu site in Turkey. 

Project          Four NPP power units of VVER-1200 type reactors will be 
constructed  at Akkuyu site. Commissioning of the 1st 
unit: by 2020 (tentative)  
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Milestones of Akkuyu NPP project  
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Milistone Activities 

May 12th, 2010: The governments of Turkey and Russian Federation signed an 
agreement to cooperate for constructing and operating a nuclear power plant.  
“Agreement between the Government of the Russian Federation and the Government 
of the Republic of Turkey on cooperation in relation to the construction and operation of 
a nuclear power plant at the Akkuyu site in the Republic of Turkey” envisaged 
establishing 4 units of 1200 MWe Russian design VVER reactors in Akkuyu site.  
Dec. 13th, 2010: Russian party established a company, “Akkuyu NGS Elektrik 
Üretim  A.Ş.” (APC: Akkuyu Project Company) to built, operate and decommission the 
NPP units.  
Feb. 7th, 2011: APC applied to the Turkish Atomic Energy Authority (TAEK) for being 
recognized as an owner, according to the Article 6 of the Decree on Licensing of 
Nuclear Installations.  
Feb. 28th, 2011 TAEK recognized APC as the owner.  
March 31st, 2011: APC started site investigations in Akkuyu for updating the site 
characteristics and parameters according to the national procedures laid out in the 
Decree on Licensing of Nuclear Installations. 
Oct. 13th, 2011 : TAEK declared “Conditions for Akkuyu Site License”  as a 
complementary of the site license. 



Milistone Activities 

May 22nd, 2012 : APC completed the first stage of site investigations and submitted 
“Updated Site Report” to TAEK for assessment. 
June 8th, 2012 : TAEK finished application conformity check of  “Updated Site Report” 
from format and content point of view. TAEK notified APC that application is accepted 
and detailed assessment of the report started. 
August 10th, 2012 : TAEK requested additional information and documents from APC 
for assessment of the “Updated Site Report”. 
August 16th, 2012 :  APC submitted a reference plant proposal to TAEK according to 
the "Directive on Determination of Licensing Basis Regulations, Guides and Standards 
and Reference Plant for Nuclear Power Plants”. TAEK reviewed this report and Atomic 
Energy Commission approved Novovoronezh-2 NPP in Russian Federation as the 
reference plant for Akkuyu NPP. 
Nov. 2nd, 2012 : APC submitted the list and the report on “Regulations, Guides and 
Standards Forming Licensing Basis for Akkuyu Nuclear Power Plant” according to the 
“Directive on Determination of Licensing Basis Regulations, Guides and Standards and 
Reference Plant for Nuclear Power Plants”. TAEK reviewed the list and the report. 
TAEK Atomic Energy Commission approved the “List of Licensing Basis Requirements, 
Guides and Standards and its Approval Conditions for Akkuyu Nuclear Power Plant”. 



Milistone Activities 

June 26th, 2013 : APC revised the “Updated Site Report” according to preliminary 
assessment and additional information requests of TAEK and re-submitted. 
July 9th, 2013 : APC submitted “Environmental Impact Assessment Report for Akkuyu 
NPP Project”  to  Ministry of Environment and Urban Planing. 
Dec. 6th 2013 : APC “Updated Site Report” was accepted by TAEK. 
 

Aug. 19th 2014 : TAEK has signed the contract with the UJV Rez, a.s. of Czech 
Republic for the procurement of technical support services for review and assessment 
of Construction License Application of Akkuyu NPP. 
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Akkuyu NPP Project Company 
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SCOPE OF WORK (First Priority Engineering Survey) 

 

1.Geodetic Surveys 

2.Geological Surveys (Surface and Borehole Geophysical Surveys) 

3.Seismological and Seismotectonic Surveys 

4.Hydro-Meteorological Surveys 

5.Environmental and Ecological Surveys (Marine/Surface Hydrology)  

6.Assessment of Human Induced Events 

7. … 

 

Akkuyu Site – First Priority Eng. Surveys 2011 
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Nearby Industrial Installations and Activities 

• Facilities and activities that may be considered as 
potential sources of hazardous external impacts on 
Akkuyu NPP site was reviewed.  

• From the perspective of human-induced hazards due 
to industrial facilities and transport the Akkuyu site 
conditions are favorable for construction of a NPP. 

Akkuyu Site – First Priority Eng. Surveys 2011 
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Meteorology 
• Regional Climate, local Meteorology, on-site meteorology, 

rare meteorological events, extreme values of meteorological 
values were investigated. Short and long term atmospheric 
dispersion analysis were performed. 

• Preliminary climatic characteristics of the region calculated 
on the basis of data from meteorological observations for the 
last 30 years at Anamur and Silifke meteorological stations 
nearest to the Akkuyu NPP site. 

• A comparison with the site observations has been performed 
in order to justify the selected dataset for analysis. 

• There are no adverse meteorological conditions that may 
jeopardize the safety of Akkuyu NPP or provide a basis for 
significant radiological impact of the plant to the environment. 

Akkuyu Site – First Priority Eng. Surveys 2011 



Meteorology 
• Existing Station: Re-equipment of 60 m 

meteorological mast (NPP site) with the state-of-
the-art meteorological detectors at levels 10, 24 
and  60 m.  

• New Stations: 2 meteorological stations (10 m) 
(August 2011) was established. 

• SODAR: Sodar-Rass system is established (29 
July 2011) near to the existing 60-meter 
meteorological mast for the 

 a) measurement of wind 

 b) air temperature  

 c) turbulence in the lower atmosphere (lower 
2000-m layer) 

 d) measurements of atmosphere pollution,  

 e) dust-content and corrosion activity 

 

Akkuyu Site – First Priority Eng. Surveys 2011 
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Hydrology 
• Long-term data (more than 20 years) of maximum and average 

precipitation at two nearby stations have been analyzed and 
probabilistic extreme precipitation values have been estimated. 

• Potential contamination of seawater due to regular, small routine 
liquid releases as well as gas-aerosol discharges from the NPP has 
been studied. Dispersion calculation of such releases has been 
performed. 

• Flooding of the Akkuyu site was investigated by considering the 
following scenarios:  
o effects of local Probable Maximum Precipitation (PMP),  
o Probable Maximum Floods (PMF) on streams and rivers, 
o potential dam failures,  
o probable maximum surge and seiche flooding,  
o Probable maximum tsunami and  
o channel diversion flooding 

• Seismically and non-seismically induced tsunami hazard assessment 
and seiche hazard analysis were carried out. 

Akkuyu Site – First Priority Eng. Surveys 2011 



Hydrological Surveys 
 Water temperature measurements 
(30 stations) 

 Surface thermal surveys (once in 
quarter) 

 Wave-metering (2 stations, 12 
months) 

 Measurements of current d irection 
and  velocity 

 Observations  

o water level 

o shore deformation 

o tides  

 Sampling of bottom deposits and  
their grain-size d istribution analysis, 
water sampling for turbid ity 

 Bathymetry stud ies 

Akkuyu Site – First Priority Eng. Surveys 2011 

Location of Current 

Measurement Stations 



• Earthquake induced  tsunami 

• Landslide generated  tsunami 

• Seiche analysis 

• Meteorological Tsunami 

 

Akkuyu Site – First Priority Eng. Surveys 2011 

Tsunami and seiche hazard assessments considers; 
 



Tsunami and Seiche Hazard Assessment;  
Earthquake induced tsunami 

Akkuyu Site – First Priority Eng. Surveys 2011 



Earthquake induced tsunami 

Akkuyu Site – First Priority Eng. Surveys 2011 

Inundation limit of possible 
future tsunamis for Akkuyu 
Region according to the critical 
tsunami scenario. 

Withdrawal limit of 
possible future 

tsunamis for Akkuyu 
Region according to the 
critical tsunami 
scenario. 

Tsunami and Seiche Hazard Assessment 
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Geology, Geophysics and Seismology 

• In Akkuyu NPP site the following deposits can be seen: 
Quaternary sediments of alluvial and eluvial-deluvial 
genesis, as well as soil-vegetation deposits that locally 
overlie the bedrock of the Middle Devonian Büyükeceli 
formation, represented mainly by sedimentary rock and 
semi-carbonate sedimentary rocks (dolomite limestone, 
dolomites). 

• There is no risk of slope instability along the natural 
slopes. 
 

 

Akkuyu Site – First Priority Eng. Surveys 2011 
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Geology, Geophysics and Seismology 

• Numerous investigations have been made in the onshore 
and offshore site vicinity and also in the near regional 
area. These investigations include aerial photographs 
interpretation, onshore and offshore geophysical 
investigations and paleoseismological trenching. 

• The inland geophysical investigations revealed no 
disturbance of the recent lithological layers that may be 
attributed to surface faulting, i.e. no signs of tectonic 
deformations were found in the Quaternary sediments. 

• Geological, geophysical, seismological and 
paleoseismological work has clearly demonstrated that 
there is no potential for surface faulting at the Akkuyu site. 

 
 

Akkuyu Site – First Priority Eng. Surveys 2011 



Trenches 
• Trenches have been excavated on the Aksaz and Akkuyu Faults. 

• 4 trenches with 5 m deep; the proposed length is up to 10-15 m 
were excavated by excavators equipped with breakers.  

Digging of trenches 
were planned in order to 
obtain more full 
conception of the 
texture, structure and 
fissuring of soils, for 
study of tectonic faults 
nature and their activity.  
 
Every trench have been 
analysed by grid 
system. 
 

Akkuyu Site – First Priority Eng. Surveys 2011 



Akkuyu Site – First Priority Eng. Surveys 2011 

SURFACE GEOPHYSICAL SURVEY 
 

BOREHOLE GEOPHYSICAL SURVEY 

 

Geophysical Surveys 



Akkuyu Site – First Priority Eng. Surveys 2011 

In a global scale the 
territory of Turkey 
belongs to the East-
Mediterranean sector of 
the Alpine-Himalayas 
orogenic belt with the 
high seismic activity.  
 
East- and North-
Anatolian faults is the 
two main active fault 
systems in Turkey. The 
studied region (Akkuyu) 
located in south part of 
the Anatolian platform.  

Turkey’s Seismicity 
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Akkuyu Site – First Priority Eng. Surveys 2011 



Organization of 
stationary network of 
seismic stations in the 
Akkuyu NPP site 
proximate region (to 40 
km) for monitoring 
seismic conditions; 

- 6 WM stations 
- 7 SM stations 

Akkuyu Site – First Priority Eng. Surveys 2011 

Seismic Surveys 



Akkuyu Site – First Priority Eng. Surveys 2011 

Seismic Surveys 



 20 exploratory rotary borings to 50m depth (total 
depth:1000m) were drilled 
 8 hydrogeological wells 
 4 Pumping wells with 30m, 30m, 25m and 27m depth 
were drilled (+ observation wells) 
 Moreover, 4 wells were drilled for long term groundwater 
observation, additional to the pumping wells and their 
observation wells  

Borehole Locations 

Akkuyu Site – First Priority Eng. Surveys 2011 



Akkuyu Site – First Priority Eng. Surveys 2011 

Ecological Surveys 



SCOPE OF WORK (Detailed Engineering Surveys) 

 

1.Geodetic Surveys 

2.Geological Surveys (Surface and Borehole Geophysical Surveys) 

3.Seismological and Seismotectonic Surveys 

4.Hydro-Meteorological Surveys 

5.Environmental and Ecological Surveys (Marine/Surface Hydrology)  

6.Assessment of Human Induced Events 

7.etc … 

These surveys subjects mainly same as first phase but, this phase more  

comprehensible than First Priority Eng. Surveys. 

 

Akkuyu Site – Detailed Engineering Surveys 
(May 2012 – November 2012) 
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Akkuyu Site – Detailed Engineering Surveys 
(May 2012 –               ) 



Future Steps 

• Site Related  Design Parameters need  to be submitted  for 
approval of TAEK.  

• These parameters are expected  to be submitted  end  of 
2014. 

• Afer approval of site related  design parameters, those 
parameters will be incorporated  in NPP design, then 
Liccensee will apply for Construction License. 
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Sinop NPP site investigations 

 

 



Sinop  

19 km 
SİNOP NPP Site 

Sinop NPP site is 

located at Black sea 

coast. 



Past studies at Sinop Site  

• Site investigation was performed at the Sinop site between 
2004-2008. Site was selected  as the preferred  candidate site 
for NPP.  

• Site investigation on geology, geophysics, seismology, 
meteorology, hydrology and  oceanography were 
performed. Fifty report was developed.  

• Different national institu tions, universities, etc. took part  
in site investigations.  

• IAEA mission was conducted  on faults characterization 
studies at Sinop NPP site. 
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• An application was made by EÜAŞ to TAEK.  

• EÜAŞ was recognized  as an Applicant in August 2012. 

• EÜAŞ signed  a protocol with TÜBİTAK-MAM in 
September 2012 for site evaluation studies both on land  
and  at sea in the field  of geology, oceanography, 
geophysics, seismology, geotechnical, geodesy. 

• Microseismic monitoring network was establihed  site and  
site vicinity of the site and  started  to operate. 

• Marine hydrological studies was initiate in October 2013. 
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Recent site evaluation studies at Sinop NPP Site  



• An agreement was signed  between the Government of 
the Japan and  the Government of the Republic of Turkey 
on cooperation in relation to the construction and 
operation of a nuclear power plant at the Sinop site in the 
Republic of Turkey. 

• Project: Sinop NPP construction in Turkey (units 1, 2, 3, 4) 
4x1120 MWe Atmea 1 (designed  by Mitsubishi Heavy 
Industries, Ltd . (MHI) and  AREVA) 
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Recent site evaluation studies at Sinop NPP Site  



• Potential project partners (EÜAŞ, MHI, Itochu, GDFSuez) 
have been performing the feasibility studies at Sinop NPP 
site. 

• In this context, Japan Ministry of Economy, Trade and  
Industry (METI) gave a contract to Japanese Atomic 
Power Company (JAPC) on the Sinop NPP project in 
order to make geological and  seismological studies in 
July 2013. 
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Recent site evaluation studies at Sinop NPP Site  



Recent site evaluation studies at Sinop NPP Site  

• Off-shore seismic data acquisition has started  to 
determine in the Black Sea faults and  their characteristics 
in the Sinop site using the Dokuz Eylül University's Piri 
Reis ship in October 2013 with Japanese engineering firm 
Kawasaki's supervision. 

• JACP is also making seismic investigation in land . 

• The results of the research performed by JAPC will be 
used  for the project partners.  
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Investigation region 



Faults 



Microseismic monitoring network 
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THANK YOU 
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