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VVERWG  

 – Design Specific Working Group on new VVERs 

Technical experts sub-groups (TESGs) 

• VVERWG TESG Fuku  
 – Sub-group on Fukushima lessons learned 

• VVERWG TESG RPV&PC  
– Sub-group on reactor pressure vessel and 
primary circuit 

• VVERWG TESG SA 
 – Sub-group on severe accidents  

VVERWG Structure 



© 2016 Organisation for Economic Co-operation and Development © 2016 Organisation for Economic Co-operation and Development 3 

MDEP 



© 2016 Organisation for Economic Co-operation and Development 

STUK 
FINLAND 

AERB 
INDIA 

TAEK 
TURKEY 

NNSA 
NRSC 
CHINA 

VVERWG 

Rostechnadzor  
SEC NRS 
RUSSIA 

VVERWG Members 

HAEA 
Hungary 



© 2016 Organisation for Economic Co-operation and Development 

Nuclear Power Plants in Russia 
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The 3rd Meeting  
December 17-18, 2014, NEA, Paris, France 
 

The 4th Meeting  
May 19-20, 2015, Sosnovy Bor (Leningrad NPP-II), 
Russia 

 The 5th Meeting  
 December 7-9, 2015, NEA, Paris, France 

Recent VVERWG meetings 
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VVERWG TESG RPV&PC Chair – Mr. Backstrom, STUK, Finland 

4 meetings took place in 2015-2016 

Safety topics agreed on regulatory requirements related to:  

1.Application of “Leak before Break” concept  

2.Manufacturing of primary circuit components  

3.RPV radiation embrittlement regarding use of new base metal 

4.Pre- and in-service inspection of primary circuit components 

5.Design basis loadings and their combinations for primary circuit 

components 

6.Primary circuit support structres 

7.Protection against overpressure of primary circuit 

VVERWG – TESG RPV&PC 
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4 meetings took place in 2015-2016 
1st draft of “Common position addressing Fukushima-Related issues” is 

developed  
• Draft CP structure: 

 Introduction 
 Background information 
 General context 

• Discussions on draft Common position done: 
 Accounting of external events in the design (developed by Turkey) 
 Design solutions to cover specific BDBA (developed by Russia) 
 Emergency preparedness (including multiple units considerations) 
    (developed by Finland) 
 Reliability of safety functions fulfilment (developed by Russian)  

• Areas for further studies (to be discussed later) 

VVERWG TESG Fuku Chair – Mr. Kose, TAEK, Turkey 

VVERWG – TESG RPV&PC 
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4 meetings took place 
Common position on SA management activity is on-going  
(covering such issues as containment integrity, hydrogen safety, 
degraded core cooling etc.). 
Last meeting also includes discussion on: 
• Vienna Declaration on Nuclear Safety (principles of prevention 

and mitigation of severe accidents) 
• Summary of IAEA meeting on SA (held in October 2015 in 

Moscow) 
• SA-regulations and practices on severe accidents 

management in different countries (incl. Japan, Pakistan, 
Korea, Slovakia - non-members of VVERWG TESG SA) 

• New revision of IAEA Guide NS-G-2.15. 

VVERWG TESG SA  Chair – Mrs. Kozlova, SEC NRS, Russia 

VVERWG – TESG SA 
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Novovoronezh NPP-2  
(VVER-1200/AES-2006) 

Leningrad NPP-II  
(VVER-1200/AES-2006) 

Tianwan NPP  
(VVER-1000/AES-91) 

Kudankulam NPP  
(VVER-1000/AES-92) 

Rostov NPP, Unit 3  
(VVER-1000/V320) 

New NPP units of VVER design in Russia and abroad 
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Country Stage Status 

Finland VVER-1200  - construction license Hanhikivi NPP-1  construction licensing process is on-going. PSAR under 
review (documents submitted in batches). 

India VVER-1000 operation + 
commissioning activities 

Kudankulam NPP Unit 1 in one year of operation, Unit 2 under commissioning 
hot run activities started. 

Russia VVER-1000  - operating license 

VVER-1200  - submittal for operating 
license  

VVER-TOI  -  submittal for 
construction license 

Rostov NPP Unit 3 put into operation, Unit 4 under construction. 

Novovoronezh-2 NPP and Leningrad-2  NPP plants under construction, review 
of documents for operating license of NVV-2 Unit 1 is on-going. 

Kursk-2 NPP Unit 1 and 2 siting licenses issued, review of documents for 
construction of Unit 1 is on-going. 

Turkey VVER-1200 – siting license EIA Report was approved by MEU. Site Parameter Report is under review and 
assessment of TAEK. 

China VVER-1000  - construction license               
(unit 3&4) 

Unit 1 and 2 are in operation, Unit 3 and 4 are under construction,                    
PSAR review are finished, FSAR review expected in 2016. 

Hungary VVER-1200 – site licensing PSIR under review (based on generic design information). 

New NPP units of VVER design in Russia and abroad 
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To be demonstrated in the application: 
•Facility is built as designed; 
•As-built condition complies with legal requirements; 
•Changes compared to PSAR are justified; 
•Deficiencies revealed during construction are 
eliminated; 
•Commissioning activities are suitable to demonstrate 
compliance with the design and nuclear safety 
regulations; 
•Conditions of safe operation are ensured, that is the 
facility is suitable to operate after the successful 
implementation of the Commissioning activities; 
•Radwaste storage and disposal is ensured. 

Licensing of Commissioning 
Hungary 
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Before commissioning 
− Review of commissioning plans, testing programmes and other documentation 
− Commissioning Inspections of components and systems 
− Inspections according to Construction Inspection Program (CIP) 

During commissioning 
− Follow-up of commissioning tests on site 
− Oversight of commissioning activities on site (resident inspectors) 
− Inspections according to CIP 
− Licensing main control room operators 
− Supervision of licensee’s preparation for operation (adequacy of organisation, 

personnel, procedures and instructions etc.) 
− Granting permit for 

Fuel loading 
First Criticality 
Increasing power to new level during power tests 

After commissioning 
− Review of test result reports 

 

Regulatory oversight, main tasks 
Finland 
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System performance tests 
(Non-nuclear testing) 

 

Fuel loading, pre-criticality tests 

Criticality, Low-power tests 

Power tests, power level 2 

Power tests, power level 1 

Power tests, power levels 3..n 

Construction, Installation  

Approved testing program 
Commissioning inspection stage 1 performed 

OPERATING LICENSE 
Inspection to verify the facility complies with regulations 
Permit for fuel loading 
 

Permit for criticality and low-power tests  

Permit for power tests on power level 1 

Permit to increase power to level 2  

Permits to increase power to level 3..n 

Regulator hold points during commissioning  
Finland 
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Amount of work 
Number of commissioning inspections is several thousands 
Other projects and supervision of operating units utilize same resources 

Limited experience on commissioning activities  

Communication between regulator, licensee, supplier, 
sub-contractors 

During active testing phase, unexpected events may 
occur, as well as needs for changes in testing plans etc. 
sometimes quick solutions and decisions are needed. 
Are the methods and practices for handling such 
situation sufficient? 

 

Challenges of commissioning a new NPP  
Finland 
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Some Hold and witness points selected by TAEK for 
each equipment mainly for Pressure Vessel; 
- Check of manufacture readiness; 
- Melting; 
- Forging or stamping;  
- Preliminary heat treatment (tempering / annealing); 
- Machining before final heat treatment;  
- Final heat treatment according to Technical conditions;  
- Machining;  
- Sampling,  manufacture of samples; 
- Performance of sample tests;  
- Final machining;  
- Nondestructive examination MPT / DPT / UT, visual 
and measuring testing 

Turkey 
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Requirements to sequence and volume of pre-commissioning 
adjustment activities, physical and power start-up as well as 
acceptance criteria for putting into operation of NPP equipment and 
systems shall be identified in NPP design. 

The Licensee shall ensure the development and implementation of the 
NPP commissioning program. The program shall be approved by the 
Regulatory Body within the licensing procedure. 

Pre-commissioning adjustment activities, physical and power start-up 
and power increase to the rated (nominal) value shall confirm that the 
NPP as a whole, its systems (elements) important to safety are 
designed and functioning according to the design, and deficiencies 
detected have been eliminated.  

The NPP administration shall elaborate and agree with the NPP 
designers the programs of pre-commissioning adjustment activities, 
physical and power start-up and trial operation. The programs shall be 
approved by the Licensee and forwarded to the Regulatory Body. 
 

Russia 
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When implementing the commissioning programs it is necessary to 
detect and record characteristics of safety related systems (elements) 
as well as to precise in more details the performance characteristics of 
equipment and systems, safe operation limits and conditions and 
operation procedures to reflect the equipment and systems actual 
characteristics. 
The list of parameters subject to recording shall be defined in the 
appropriate test programs. 

An NPP unit completed and being commissioned shall be separated 
from other operating units and the areas where constructions works are 
being continued to ensure that works being carried out and possible 
malfunctions in the area of construction do not affect its safety and in 
case of any accidents at operating units, safety of a unit under 
construction shall be guaranteed. 
 

Russia 
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The license on NPP unit operation shall be granted by the 
Regulatory Body to the NPP operator upon completion of 
all pre-commissioning adjustment operations. 

The first delivery of the nuclear fuel to the site, physical 
and power start-up of the an NPP unit, trial operation shall 
be approved by the Regulatory Body in compliance with 
the operation license conditions after confirmation to the 
next stage readiness… 

Russia 
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Pre-commissioning 

 A grate number of NPP pre-commissioning and test programs 
 Part of them covers operations both to safety systems and to safety 
related systems  
 These programs are to be submitted by the Licensee to Regulatory Body 
within the framework of licensing procedure 
 The Programs have to be implemented by the Licensee 
 
Regulatory Body has to assess programs, the fulfillment of the programs 
and the results confirming that declared characteristics meet the design 
requirements 

Russia 
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 Commissioning Program 
 Physical Start-up 
Program                                             (including Nuclear 
Physical Experiments Programs) 
 Power Start-up Program 
 Trial Operation Program  

Commissioning 

Regulatory Body has to assess programs, the 
fulfillment of the programs and the results confirming 
that declared characteristics meet the design 
requirements 

Russia 
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 Russia     Rostov NPP   VVER-1000  
      Novovoronezh-2 VVER-1200 (M)  
      Leningrad-2  VVER-1200 (SPb) 
      Kursk-2 NPP   VVER-1200  (TOI)  

 India      Kudankulam NPP  VVER-1000  (AES-92) 

 Finland      Hanhikivi NPP  VVER-1200   

 Turkey      Akkuyu NPP   VVER-1200  

 China      Tianwan NPP  VVER-1000 (AES-91) 

 Hungary      Paks NPP   VVER-1200 

 Belarus      Ostrovets NPP  VVER-1200  

 Egypt      El Dabaa NPP  VVER-1200 

 Bangladesh     Rooppur NPP  VVER-1200 

 Vietnam      Ninh Thuan NPP  VVER-1200 

New NPP units of VVER design in Russia and abroad 
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Thank you for your attention. 
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