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The paper discusses the experiences of the new nuclear power plant construction projects. The 
topics include the licensing and regulatory oversight process, completion of the design prior to 
construction, experience and know-how of the participating organisations, quality management in a 
nuclear construction project, safety culture aspects in a nuclear construction project, and the role 
and importance of regulator’s oversight. Finland has recent experience of new nuclear power plant 
construction, one plant unit being under construction close to commissioning phase and one plant 
unit in construction license phase. 

Each nation is solely responsible for the safety of its nuclear installations. Therefore, there are also 
national practices how nuclear power plants are licensed and how the safety and quality of these 
plants are verified during construction and operation. 

Differences in licensing, regulations and regulatory practices may have an impact on the design of 
the plant. There may be differences in how the detailed design has to be documented and how and 
when it needs to be submitted for approval to the regulator. To avoid surprises due to differences, it 
is beneficial for the owner and plant vendor to familiarize themselves early enough on the national 
practices and regulations to ensure that regulatory expectations and processes can be taken into 
account in the project implementation. In addition, the owner and the plant vendor have to 
understand what are the national safety goals and safety requirements that the plant has to fulfil, 
and what they mean to the detailed design of the plant. These have to be clarified and explicitly 
defined by the owner in terms of design criteria in the bidding documentation to avoid difficulties in 
the future steps of the project. 

One of the most important factors that can affect the new NPP construction projects is the status of 
detailed design of the plant and its’ systems, structures and components at the time when civil 
construction is to be started. If the design is not complete enough prior to construction, it risks the 
timely start and continuous progress of construction. This may result in construction and 
manufacturing delays, difficulties in contracting and managing subcontractors, challenges in the 
design configuration management, redesign and rework on site due to a need to change already 
completed civil works. In this context, the management of the design process becomes very 
important. This is needed to ensure a once through review and approval of the design and working 
documentation, i.e. to avoid rotation of documents between the involved parties. 

Both the use of subcontractors and the global nature of vendor organisations highlight the 
importance of proper design management processes. This includes written a description of design 
configuration and change management processes, together with a transparent and traceable 



IAEA-CN-236 
 

59 
 

requirement management. Explicit requirements will ensure that the design of structures and 
components meet the requirements set by the system and the plant level. 

Licensee’s and vendor’s key persons shall have experience in nuclear power construction or 
operation. Right experience ensures that nuclear specific issues are known and timely identified and 
right amount of attention, resources and time is allocated to the important areas. Regulator should 
verify that the licensee has adequate human resources for the project from the beginning. Resources 
should include e.g. staff needed to oversee the activities of the vendor and staff needed to review 
and approve of the plant’s design. Licensee’s need of resources varies during the project and hence 
it should conduct staff planning covering the entire project. 

The subcontractor selection criteria and approval process should be clearly defined and agreed 
between the vendor and the licensee. In addition, requirements for the quality assurance and 
quality control shall be commonly understood throughout the project (e.g. regulator, licensee, 
vendor and its subcontractors). This means for example that quality requirements to be applied in 
different safety classes are clearly defined and agreed before subcontracting and procurement starts 
so that they can be clearly written in contracts and specifications. 

Construction of a nuclear power plant does not differ from an operating nuclear power plant from 
safety culture point of view. Safety and quality must have higher priority than costs and schedule. 
This message has to be very clear and transmitted from the licensee and vendor management to all 
participating organisations and to all levels of the organisations. Management’s acts and decisions in 
the project have to be consistent with the message. Everyone has to understand the safety 
significance of the work one is responsible for. This is a challenge in a construction project where 
thousands of people are involved and many of them have no previous experience or knowledge on 
nuclear power plants. 

Finnish construction experience has shown the importance of stringent regulatory approach and 
inspections. These are needed to verify that the performance of the licensee, the vendor and the 
subcontractors meet the expectations and that the equipment and structures meet the 
specifications set by the design. There are some cases where Quality Control inspectors of 
manufacturer, vendor, and licensee may have not been strong enough to enforce stopping of work 
and making necessary timely corrections. These may have something to do with a turn key contract 
together with cost and schedule pressure caused by a stop of work. In such situation, an intervention 
by a regulatory inspector has been needed. Prerequisite is that regulatory body is competent, 
independent, has strong powers and enforcement tools. 

 

  


