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ABSTRACT 

A process of bidding consists of several phases, i.e. preparation of a Bid Invitation 
Specification (BIS), Supplier’s bid preparation, Owner’s bid evaluation, negotiation and 
signing of the contract. Based on IAEA NG-T-3.9 [1] the process usually takes approximately 
20 to 40 months depending on available human resources and their qualification skills. 

The paper presents a typical structure of the bidding documentation with special 
attention to a Technical Part, which is also the most extensive part of the entire BIS. The 
European Utility Requirements (EUR) represents a very good base for developing the 
Technical Specifications for specific site. The current valid revision of EUR document is 
revision C, however revision D is in progress and is expected to be issued by November 2012. 
Similar to EUR requirements, one can find Utility Requirements Document (URD) issued by 
EPRI. EUR is developing common requirements for typical European site, either for PWR or 
BWR technology. On the other side, URD has slightly different approach. It has two separate 
sets of the requirements, one is for the evolutionary plants, and the other is for the passive 
plants. 

A project organisation and process flow chart are also discussed. The approach to the 
Technical Specification preparation is based on experience obtained in EUR organisation as 
well as our own projects.  

1 INTRODUCTION 

A project of a new nuclear power plant is a very comprehensive and complex from 
many points of view. The cost is several billions and it is very often connected with the state 
owned companies, which usually makes things more complex. There are some additional 
risks that have to be taken into consideration. It takes at least 10 to 15 years from decision to 
commercial operation. It requires 3-4 thousands workers during the construction and 4-5 
hundreds during the operation. The area of work requires very wide range of knowledge, from 
very specific fields of work (e.g. welders), highly trained people (e.g. operators) to managers. 
Besides these facts, it is also highly sensitive to public acceptability. 

In order to successfully implement the project, it has to be managed also in a transparent 
way. One of the most important elements is a preparation of the documentation called a Bid 
Invitation Specification (BIS). The BIS consists of several files of documentation with few 
thousands pages. 
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2 BIDDING PROCESS 

Preparation of the BIS is part of the Request of Quotation (RfQ) process which is one of 
the processes envisaged in GEN energija’s Quality Management System [2]. The bidding 
process, which includes preparation of the BIS, preparation of the bids, evaluation of the bids, 
contract negotiations and contract signature can be either defined as one process or divided 
into two separate processes. Since the complexity of the bidding process is very high, we 
decided to separate the preparation of the BIS from the activities which follows after, i.e. 
preparation of the bids where the major activities refer to the vendors, evaluation of the bids, 
negotiations and signature of the contract. The second part of the activities is described in the 
process called Bid Clarification Process in GEN energija’s Quality Management System. 

In 2011, IAEA published a document Invitation and Evaluation of Bids for Nuclear 
Power Plants [1]. Simplified bidding process is shown in the white box in Fig. 1. The green 
colour represents the owner activities, whereas the blue colour represents the bidder’s 
activities. The arrows indicate relations between both of them. Before the bidding process is 
started many other preconditions have to be fulfilled. The most typical ones are feasibility 
studies on the site characteristics, connection to the electrical grid, cooling of the NPP, 
transport, project harmonisation with the national regulatory requirements, overall project 
schedule, environmental impact assessment, economic study, acceptable technology and size 
range … It takes several years (2 to 5) for completion of all preparatory activities depending 
on experiences of the owner. 
 

 
 

Figure 1: Bidding process according to the IAEA NG-T-3.9 [1] 

 

An estimation of time needed for the whole bidding process is rather difficult. 
According to the NG-T-3.9 [1] the time usually varies from 20 to 40 months. The BIS 
preparation requires 10 to 12 months taking into account 20 owner’s experts. Usually the 
Owner hires qualified consultants with extensive experience in the bidding process. However, 
the lessons learned from some on-going projects (e.g. Olkiluoto 3, Flammanville 3) are that 
shifting the activities and responsibilities to the hired experts is not optimal solution. The 
major activities must be done in the owner’s organisation; meanwhile the hired experts can be 
used only as the assistance in the process. One of the key factors in the bidding process is 
human resources in the fields of different technical areas in order to develop specifications 
and evaluate the bids, project and management area to manage the bidding process, national 
infrastructure, site, regulatory requirements, legal, financing, public relation areas, etc.  
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2.1 Bid Invitation Specification 

The objective of the BIS is to specify enough detailed information to the bidders in 
order to prepare quality bids. The most common topics are: 

• Background and arrangement of the bidding process, 
• The owner’s technical and commercial requirements, 
• The conditions and circumstances under which the contractor will have to perform the 

tasks, 
• The expected structure and contents of the bids, 
• The criteria on which the bids will be evaluated. 

 
The quality of the bids depends on the quality of the BIS. Therefore it is very important 

to develop complete and clear specifications. If the BIS requirements are prepared clearly and 
consistently, the evaluation of the bids can also be done in more transparent way. However, 
the caution has to be made in order to prevent unnecessary restrictions in the requirements. 
The requirements must be clear, yet flexibility has to be retained where possible. In this way 
the bidders have necessary freedom, which at the end can improve bids and enhance 
competition. 

According to the NG-T-3.9 an example of table of the BIS should be composed as 
described below: 

• Information on the bidding process to the bidders, 
• General information on the bid and the bidder, 
• General information on the project 
• General technical requirements, 
• Structures, systems and components, 
• Scope of supply and services, 
• Project implementation, 
• National participation, 
• Training, 
• Commercial requirements. 

 
The above topics can be organized into 6 different parts: 

• Part A - ADMINISTRATIVE INSTRUCTIONS 
• Part B - SCOPE OF SUPPLY AND SERVICES 
• Part C - GENERAL INFORMATION 
• Part D - TECHNICAL REQUIREMENTS 
• Part E - FINANCIAL, COMMERCIAL, and LEGAL 
• Part F - PROJECT IMPLEMENTATION 

 

2.2 Technical Specifications 

The Technical Specifications (TS) are one out of the six parts of the BIS; however they 
represent approximately half of all pages in the BIS. Some last experience in Europe and also 
worldwide shows that basis for the content of the TS comes from the European Utility 
Requirements. The EUR Organisation was established in 1992 by five European utilities. 
Since the establishment more and more European utilities joined the EUR Organisation to the 
nowadays 17 full members from 14 European countries. Before 1992, the design and 
licensing of light water reactors had been performed on a national basis with almost no 
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interaction between countries. This brought to the situation where vendors of the NPPs were 
developing designs for each known buyer separately. After 80s when there was very little new 
projects going on, and when utilities started to prepare for new construction in 21st century, 
they found out that, in order to be competitive with other technologies, the designs of the 
NPPs should be standardised. The standardisation has several benefits for different 
stakeholders. The utilities do not need to develop their own requirements. In practise, it means 
that a utility can take the EUR requirements as a base and then adopt them to its own needs. 
The requirements are usually modified due to the site specific characteristics or some 
additional utility specifics or requirements, however these changes represents only minor part 
of the whole TS (less than 10 %). The vendors can focus to only one design, so the designs 
can be more detailed with included lessons learned from the past. This also gives them much 
less financial risks in the phase before they are able to start commercialization of their 
products. The authorities as very important stakeholders in the process can be more confident 
in one design if it was already evaluated and licensed by some other European regulator. In 
this case, they can much easier refer to some other projects in some other countries. Overall, 
the whole process is much more effective and transparent.  

 

    
 Figure 2: EUR documentation [3] 

 
 
The current valid EUR requirements (Revision C) are approximately 10 years old, yet 

new revision (Revision D) will be published at the end of 2012. The EUR requirements 
involve four volumes. The Volume 1 is a quite short one with the main objectives, plant 
design characteristics, safety and licensing approach, operational targets ... The Volume 2 is 
devoted to the specific nuclear island requirements. The Volume 3 consists of a number of 
subsets dedicated to specific projects. The following designs have already been assessed since 
1999, namely BWR90, EPR rev A, EP1000, ABWR, SWR 1000, AP1000, AES92, EPR rev 
B. In the near future some additional designs will be assessed, e.g. APWR and APR 1400. 
These are designs of the vendors which have ambitions to offer their products on the 
European market. The Volume 4 extends the requirements to the conventional island. All 
together there are about four thousand requirements. 

The content of the Part D, based on the EUR requirements, can be similar to one in the 
Table 1. The content presented in Table 1 is not mandatory, it could be also different; 
however, it is based on the examples of some last projects worldwide. 
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Table 1: The content of the Technical Specifications 
 

No. Subchapter No. Subchapter 

1.1 Introduction and road map 2.12 Design process and documentation 

1.2 Plant design 2.13 Constructability 

1.3 Safety and licensing 2.14 Operation, maintenance and procedures 

1.4 Standardization 2.15 Quality Assurance 

1.5 Operational targets 2.16 Decommissioning 

1.6 Economic objectives 2.17 PSA methodology 

1.7 Appendix A: Definitions 2.18 Performance assessment methodology 

1.8 Appendix B: Abbreviations 2.19 Cost assessment information requirements 

2.1 Safety requirements 4.1 Introduction to Chapter 4 

2.2 Performance requirements 4.2 Overall requirements 

2.3 Grid requirements 4.3 Layout 

2.4 Design basis 4.4 Design requirements 

2.5 Codes and standards 4.5 Main turbine generator systems 

2.6 Material related requirements 4.6 Steam, condensate and feedwater systems 

2.7 Functional requirements: components 4.7 Electric power systems 

2.8 Functional requirements: systems 4.8 Circulating water systems 

2.9 Containment system 4.9 Auxilary systems 

2.10 I&C and man-machine interface 4.10 I & C 

2.11 Layout rules 4.11 Operation, maintenance and procedures 

 

When developing the content of the Technical Specification an effective organisation of 
the project team with clearly assigned responsibilities and authorities is needed. An example 
of the project organisation is shown in Fig. 3. The same organisation is also used in the 
project of EUR Revision D. Regardless that most of the requirements in the Technical 
Specifications can be obtained from the EUR requirements, it is essential that the experts in 
the utilities know and understand the requirements very well. The utility also needs to verify 
carefully if there are some specific national requirements which are not already involved in 
the EUR requirements. Any other specifics must be adequately considered and supplemented. 
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The preparation of the BIS must also be taken as a preparation of the utility for bids 
evaluation. 

A Technical Requirements Project Team can be made up of a Project Manager on the 
top, followed by the Senior Advisor, the QA engineers, the Technical Area Leaders and the 
Administrators. Senior Advisor’s role is to review the content of the Technical Specifications 
according to the Project Manual and other applicable procedures. He/She has to confirm the 
content before sending it to the bidders. The requirements are divided into 7 technical areas, 
i.e. Fluid Systems, Safety, Civil, Electrical, Mechanical, Turbine and Miscellaneous. For each 
of the areas, there is a Technical Area Leader coordinating, from a technical viewpoint, the 
activities of several experts involved in the Technical Area under their responsibility. 

 
Figure 3: Project organisation 

 

The preparation of the Technical Specifications has its own process as shown in Fig. 
4. An Area Leader manages the preparation of each specific part (chapter) of the Technical 
Specifications by the Project Plan. The Experts develop subparts according to the TS 
Development Assignment List managed by the Project Manager. The Area Leader is 
responsible for review and completeness of subparts. The QA Specialist is responsible for the 
quality compliance review according to the Project Quality Plan and resolves possible 
comments with the Experts. The Project Manager makes overall technical review and 
completes all reviewed product parts (of all Area Leaders) into the final form of the Technical 
Specifications. His/Her responsibility is to resolve possible comments with the Area Leaders 
and also those received from the QA Specialists and Senior Advisors. The QA Specialist 
makes final overall Quality compliance review. The Senior Advisor makes independent 
technical review of the whole (sub)chapters. Any open comments must be directly resolved 
with the Expert. The Area Leader is to be notified and responsible to resolve possible 
disagreements. The product has to be included together with other Parts into the BIS. Owner’s 
Steering Group must confirm and approve the BIS before sending it to the Bidders. All 
completed and reviewed documents of Product Parts are to be controlled by the 
Administrators which are responsible to hold up-to-date Documentation Project Status Record 
and up-to-date Project Schedule. 

 

Project Manager 

Fluid Systems 
Leader 

Experts 

Safety Leader 

Experts 

Civil Leader 

Experts 

Electrical & 
I&C Leader 

Experts 

Mehanical 
Leader 

Experts 

Misc. Leader 

Experts 

Turbine 
Leader 

Experts 

Senior Advisors 

Administrative group 

QA Specialists 



.7 909

 
Figure 4: Process flowchart 

 

It is also important in what form are the requirements written. In order to obtain the 
bids, which can be easily compared it is recommended that the final Technical Specifications 
should have a format similar to an example in the Table 1. Each requirement has to have its 
own number and dedicated space for bidder’s response. The numbering of the requirements 
enables easier communication or referring in some other documents (e.g. bid and/or contract). 

 
 
 
 
 
 

QA Specialist 
 (Technical & Quality 

Review) 

Area Leader 
(Execution/Control) 

 

Expert 
(Execution) 

 

Area Leader  
(Part completion & Review) 

QA Specialist & 
Senior Advisor 

(Ready to issue) 

 Project Manager 
(Package completion & Review ) 

Owner’s 
Steering Group 

(Product Review) 

Yes 

Comments 

Changes 

 Bidders 

Comments 

Yes 

Yes 

Questions 

Clarifications 



.8 909

Table 2: The final form of the BIS 
 

Section Requirement Bidder‘s response Revision 

x.x 
Unit output shall be in the range of 1000 MW 
up to 1700 MWe net electrical power.  R1 

 

3 CONCLUSION 

The success of the project depends on many factors. One of them is certainly a bidding 
process and a competition between different bids. The quality of the bid relies very much on 
the quality of the BIS prepared by the Owner most often with the assistance of the hired 
experts. The BIS includes different parts, i.e. commercial, legal, administrative, and technical. 
From the engineering point of view the most important ones are Technical Specifications, 
which represent extensive part of the whole BIS. 

The Owner has to have a final responsibility for the content of the Technical 
Specifications; therefore outsourcing a majority of the work must be avoided. The majority of 
the European nuclear utilities are associated in the EUR Organisation with its main objective 
to develop the Technical Specifications for light water reactors, nuclear as well as turbine 
island requirements. Nowadays, the EUR document is at least a very important reference if 
not the basis of the owner’s Technical Specifications. One should know that the EUR 
requirements are written for an average European location, therefore some requirements must 
be verified and if needed appropriately adopted in the Technical Specifications. Also national 
legislation and specific owner wishes have to be supplemented if not already included into the 
EUR requirements. 

The paper presents an example of the project organisation and the way of working 
(process flowchart). It is estimated that up to 1 year is needed to prepare the Technical 
Specifications. This depends on the number of skilled experts, usually 20 engineers work on 
them. 

The EUR Revision D is expecting to be published at the end of 2012 with the lessons 
learned obtained in the last 10 years. Lessons learned will include new international guides 
(mainly IAEA), new WENRA requirements, Flammanville and Olkiluoto projects, EUR 
assessment experience … Since Fukushima accident happened in the middle of the on-going 
Revision D project, its lessons learned will be systematically considered in the Revision E, 
which will presumably start in 2013. The Technical Specifications and the EUR requirements, 
respectively, should be periodically updated with new knowledge, standards, the current 
operational experience and experience from the construction projects.    
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