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End-of-Mission Report


	Title:
	IAEA expert mission on: Supporting Model for Construction, Infrastructure and supply Chain Related Expertise of the New Light Water NPPs

	Project Number:
	IRA2012 

	Project Title:
	Increasing NPPD's Capability in Planning and Implementing Activities Related to Design and Construction of Two New Pressurized Light Water NPP Units in Bushehr with Emphasis on Safety 

	Name of Expert:
	Pekka Pyy

Ioan Rotaru

Oscar Mignone

Aarno Keskinen


	Dates of Mission:
	8-11 November

	Counterpart:

Please provide full contact details for the Institute and main counterpart
	Nuclear Power Production and Development Company of Iran

P.O. Box 14155-4494, No. 7 Tandis St.; Africa Ave

19156 Tehran

Republic of Iran

Contact person: Amir Afshin Rahnama



Terms of reference:
Describe the specific objectives of the assignment and the duties to be performed by the expert as they relate to the objectives.
Iran and Russia signed a contract in 2014 to build up two new nuclear reactors on the site of the Bushehr Nuclear Power Plant. The contract is mainly EPC turnkey, but Iran seeks to increase local participation. NPPD has requested high level project management advice and lessons learned from other projects to help them to make right choices for the new NPP project. 

This report has been jointly prepared by the IAEA expert team Dr. Pekka Pyy, Dr Ioan Rotary, Mr. Aarno Keskinen and Mr. Oscar Mignone.

Duties performed by the expert:

Describe the work carried out to meet the terms of reference as set out above. Please include any technical, logistical, administrative and other problems encountered, and any other considerations of importance. Please include also the Agenda and List of persons met.
NOTE: Figures, tables and annexes should be mentioned in the body of the text and should be numbered in the order in which reference is made to them (e.g. Fig.1, Fig. 2, Table 1, Table 2, Annex 1, Annex 2, etc.).  All attachments should be clearly labeled.

Day one began with the opening remarks of the workshop were provided by the chairman of the NPPD, Dr. Mohammed Ahmadian. Dr. Pekka Pyy (IAEA) presented the opening remarks on behalf of the IAEA. There were about 27 participants present from NPPD, and Boris Gueorguiev as the liaison with the IAEA attended part of time. The amount of participants slightly varied during the days.
Mr. Sheikholeshlami presented the Nuclear Power Production and Development Company of Iran (NPPD) organization and the other important interfacing organizations, the history of BNPP-1 (a VVER-1000 V392 - all the civil works were carried out by local companies), lessons learnt, the BNNP-2 project strategic directions and the contractual principles, the situation with the BNPP-2 contract and the main open questions with the new build. BNPP-2 is used in the text as the abbreviation for the newbuild project for units 2 and 3. The organization for the BNPP-2 project has not been confirmed yet.
The next important steps in the Bushehr project schedule are foreseen as follows (dates preliminary):

*12/2015
Contract Effective Date (tentatively, all other dates            

counted from the Contract Effective Date)
*03/2017
ASE Basic Design for Construction Licence application submitted
*11/2017
First concrete (earliest, after the CL awarded – also 12/2018 was first mentioned) 

*08/2019
Finalization of the detailed design (estimate, also 56 


months from the Effective Date was mentioned)

*~2023
First Criticality, Unit 2 


*~2024
Power production, Unit 2
The applicable technical requirements for the contract with the vendor are included in the appendix of the contract, and the contract is ready to come in force once some financial issues are resolved. The applicable regulations are the Russian ones with some national radiation regulation and the IAEA guidance – they are mentioned in the contract appendices as necessary conditions to be fulfilled.
As underlined by Dr. Ahmadian, the time schedule will be important for the newbuild, but also a) local participation, b) development of nuclear Human Resources (HR) and c) public acceptance are important goalsettings. Lessons learnt from BNPP-1 project will be taken into account in the new project.
The IAEA team members then made presentations about important items to be taken into account in new NPP projects shown in Table 1, and they led to a a high number of questions by the NPPD participants. The original agenda and the participants are shown as Appendices 1 and 2. The time schedule, the order of both presentations and the group work were modified during the mission on requests by the NPPD to better accomodate the wishes of the couterpart.
On day two of the mission, the work continued with adjusting the agenda, by presentations on project management team (a.k.a. project organization) responsibilities, workforce planning and EPC contracting issues, shown in Table 1. Again, the presntations led to a a high number of questions by the NPPD participants. At the end of the day one, NPPD outlined that the project organization is of the highest priority, and a groupwork was consequently organized to map solutions including a tentative proposal by the IAEA team.
The groupwork was very lively, and many good ideas for the organization functions, responsibilities and structure were presented, also including how various ideas suit the Iranian culture. The conclusions included e.g. the need for better coordination independently of the project organigram. 
On day three of the mission, the work continued by presentations on supply chain & local participation, design work related issues and licensing shown in Table 1.  As usual, the presentations led to a a high number of in-depth questions by the NPPD participants. The group work of Day 3  on project manual. The group work produced two very high quality table of contents proposals for the Project manual, from which it will be easy for NPPD to continue to version 0 of the Project Manual itself
On last day of the mission (Day 4), the remaining topics were confirmed with the participants for conclusions and recommendations. Also, written questions by the participants were answered. At the end, a final session was held, where the conclusions and draft recommendations were presented to the participants. The counterpart expressed their gratitude for the IAEA support, and mentioned follow-up of the project manual and planning; supply chain including a case study and how to maintain design integrity after takeover of the plant by the operating organization (design authority) as important topics for potential future missions. 
The mission was finally successfully closed by Dr. Ahmadian and Mr. Sheikholeshlami, Advisor of NPPD, and Dr. Pyy, IAEA.
The discussions were generally very open and lively, and the NPPD participants actively contributed by questions and shared their observations and ideas for improvement.

The Table 1 depicts the list of held presentations.
Table 1. The presentations held during the expert mission:

	NPPD lessons learnt from Bushehr 1 project, strategic directions for the new NPP project, ideas for changes when compared to the first project and topics for discussion with the IAEA experts 
	 Mr. Zia Sheikholeshlami, NPPD

	IAEA experts’ brief presentations based on theme “What is important for NPPD in expanding nuclear power production in this situation based on my experience” followed by a few questions: “ TOP 5 topics for NPPD based on my area of expertise/experience “


	Dr. Ioan Rotaru

Mr. Oscar Mignone

Mr. Aarno Keskinen

Dr. Pekka Pyy

(IAEA Team)

	Development of the NPP Owner/Operator Project Management Team, including responsibilities of its PMT and interfaces with EPC Contractor during construction
	Dr. Ioan Rotaru, 

IAEA Team

	Workforce Planning and Knowledge Management for Expanding Nuclear Power Programme (ref. Cernavoda case, IAEA NG-T-3.10 and TECDOC-1501) including organization structures in situation with operating unit / newbuild and how to handle conflicts 
	Dr. Ioan Rotaru, 

IAEA Team

	EPC Contracting and planning/scheduling in situation with some Owner’s scope / industry involvement – how to manage project risks, what is important from schedule and cost point of view?
	Mr. Oscar Mignone

IAEA Team

	IAEA guidance documents with eye on Owner’s responsibilities, management system and supply chain
	Pekka Pyy, IAEA Team (partly tabled)


	Supply Chain Role & Responsibilities, Local Participation / Technology Transfer for the new project
	Oscar Mignone, IAEA Team

	Design management, modifications, configuration control and review – how to plan involvement as a knowledgeable customer?


	Aarno Keskinen, IAEA Team

	Licensing process and the role of Owner & Operator including the interfaces
	Dr. Ioan Rotaru, 

IAEA Team


Conclusions:

An assessment of the results and impact of the expert’s mission, relevant conclusions, including an evaluation of the degree of success in solving the problems encountered.  Provide an analysis and description of any additional training, expert services and equipment that are considered to be necessary if the project’s objectives are to be met.  Suggestions or recommendations made concerning future work should take into account the advisory role of the IAEA and the limitation on funds that may exist.
There was a very open attitude in discussions towards the mission team and the NPPD staff manifested an ability to discuss on high technical level. As one indicator of the mission success, one may take the ample presence of the highest management of the NPPD, the active role of all the participants and wishes presented for future missions.
The owner organization (NPPD) assumes the responsibility for the implementation of the NPP-2 project 2 mainly with the aid of the consultant OCE. The contractor ASE has the responsibility for the nuclear and turbine island time schedule, and the local contractors should be hired by ASE (partly based on contract obligations) for that scope. In order to have an effective project management system, use and interfaces with all the involved organizations have to be well planned and documented for efficient execution.

Based on the expert team knowledge and the relevant international experience, referred to e.g. in the IAEA publications NG-G-3.1 and NP-T-2.7, the NPPD project deadlines are ambitious but reachable. This is especially the case in case not many design iterations are required after the basic design is prepared, and if design changes are limited to only mandatory safety changes.
The NPPD project management decision making needs to be centralized, independently of where the people are geographically located. NPPD is developing plans to form their organization, including making sure that the operating unit and the project do not experience dependence on the same key knowledgeable persons, and how to seek aid e.g. via partnering and good resource allocation and management. Mechanisms how to make sure key persons are not changed too often need to be further studied.
All the parties need to ensure that the human resources competence building plan is prepared considering the complexities of the NPP new build. This plan needs to be followed and realized in order to have sufficiently qualified competent human resources in place for the licensing process of Bushehr NPP and other related activities, such as reviewing the design documentation, licensing and planning the next steps. 
As one way to ensure systematic project work, a management system following IAEA GS-R-3 principles for the BNPP-2 project has to be created, core positions manned and the BNN-2 project manual issued including the main functions, responsibilities and interfaces. The IAEA team and NPPD concluded that this was a priority task.
Design authority has been established for BNPP-1, and this good practice shall be carried over to the future projects on the programme development level. The IAEA team recommended, and NPPD agreed, that no major design modifications of BNPP-2 should be left to construction phase. IAEA services to review construction project readiness for NPPS (IAEA-SVS-24, 2014) shall be considered, knowing the large impact of potential needs to stop construction works in case of redesign. Items of safety, security, safeguards or NPP operations & maintenance shall not be overlooked, since adverse consequences like project delays and lost production will be realized maybe only years later. This also applies to works allocated to local supply chain, where analysis of risks and potential interfaces / opportunities / profits has to be made especially if any responsibilities are taken in Nuclear or Turbine Island. 
It is the view of the IAEA team that the best way to ensure problem-free construction, commissioning and operating period is to reserve sufficient time for design freezes, design reviews, design modifications and planning the project execution meticulously ahead. Understanding design process phases and the documentation it produces for different purposes will be advantageous from that point of view, and right to witness the design work with its reviews is both a useful clause in contracts and a good opportunity to increase NPPD staff competence and knowledge on the plant design. Design takes time, and it progresses via configuration freezes. Each change represents an opportunity for improved performance, reliability and safety – but similarly it requires time, risks and takes BNNP-2 further away from the reference plant design.
NPPD needs to be cognizant about the international nature of the supply chain nowadays and the need to ensure the quality of the services and provided systems, structures and components before delivery. For this, qualification of the contractors in a graded manner with audits and assessments of the supply chain performance is necessary. It is imperative that all the important requirements flow down in the supply chain. The NPPD endeavor to have large local supply chain participation are therefore encouraged, but one also has to remember that activities to keep the supply chain alive and proficient in situations with low workload may need to be considered in areas that are more nuclear specific. 

One of the important opportunities is to equip and use the Bushehr training centre early on so that knowledge transfer about the units 2 and 3 can be organized to all staff – not only the operating or maintenance one. Induction training to site workers to ensure their safety is one potential important use. This may mean that the training centre would be best positioned to operate under corporate level and not only serve BNPP-1, but this shall be further investigated by NPPD. In all cases, good communication and training opportunities with the reference plant Kudakulam, and potentially with Balakovo, need to be fostered on all levels including the intergovernmental one.
Licensing process raised a good discussion, knowing that VVER-1000 has obtained license earlier in other countries. However, in same pace, international knowledge and new regulations have emerged e.g. in the areas of natural events and security. Review and potential resubmissions by safety regulator and their technical support organization(s) may take time, which has to be taken into account in time schedule. A licensing plan shared with the regulatory body and the main contractor may be a good and proactive tool to aid to reduce time schedule risks. Clarifications in the licensing process basis, including use of the concept of the “plant fully licensable in the country of design origin”, will be necessary. NPPD is concerned about the interpretation by the INRA in these issues, and international cooperation may be a way forward.

NPPD showed interest towards a follow-up suport in the areas of: the project manual and planning; supply chain including a case study and design integrity after takeover of the plant by the operating organization (design authority). Further thinking on technical cooperation in these areas is advisable.
Recommendations:
NOTE: Each group of recommendations is a separate table. Please enter each recommendation in a separate row in the table. To enter a new row within each table, press the "TAB" key.
	Recommendations to the Counterpart Institution and National Counterpart:


	1. Ensure that the NPPD BNPP-2 project decision making (core team / board of directors) is centralized, and no side organizations are formed, independently of where persons belonging to the project organization (sometimes referred as project team) are located physically. 

	2. Make sure that the presence of the BNPP-2 core project management team in Tehran, Bushehr and other locations, for stakeholder needs, will contribute positively in stakeholder communication and work coordination for effective project execution. Tools of modern information technology should be used to the maximum extent available to facilitate this – e.g. video and teleconferences.

	3. It is advisable to apply principles of management system integrating all the important objectives/functions/main processes of the organization, as presented e.g. in IAEA GS-R-3, GS-G-3.1 and GS-G-3.5, to BNPP-2 project organization planning from the very beginning. 

	4. The NPPD shall a) develop the project manual (management system) including the organigram and functions and b) man the core positions as soon as possible, since the interface with the EPC contractor has to be made clear at the beginning. The project manual needs to be supported by project management processes/procedures covering the usual areas as defined by the international practices and the IAEA guidelines.

	5. It shall be considered in the organizational structure, which organization and where will be best positioned to take care of which functions a) in current situation, b) in near future (contract effective) and c) when BNPP-2 operating organization has been established, respecting the good management system principles, when planning the final project organigram. In project, the Owner always has to prepare for the future situation early on, since developing competences is a long lead item.

	6. In workforce planning, for your project management team etc., use your own past experience of successful staffing and processes. Benchmarking with outside ideas is beneficial, but it always has to be put in the context of your country, company and past projects. This is because differences as large as factor of 3 of required resources have been seen depending on the country and project (type contract, country/organization culture, applicable legislation, etc.).

	7. Design Authority also for BNPP-2 project, maybe in embryonic form, to be established early and be involved in the design reviews. It should be preferably located on the NPPD corporate (programme) level, thinking about the future situation with new builds. The design authority should seek for early competence by sending engineers to contractor design organization in order to witness design reviews. The physical location of the organization is secondary - it may be located partly in Bushehr and partly with the headquarters (for INRA interface). 

	8. It is good practice to make a licensing plan with time schedule early in the project, and to get commitment for it both from the regulatory body and the contractor, including applicable review times. A contractual document would be the best option between the NPPD and the contractor.  It is a commendable approach not to underestimate time required for document review, licensing and approvals, since more than one revision may be required for many reasons e.g. for incomplete or erroneous documentation.

	9. It is advisable, for the local supply chain involvement, to take responsibilities in buildings only outside Nuclear and Turbine Island, and also to concentrate into not having complex interfaces such as heating, ventilation and air conditioning inside buildings. This also applies avoiding taking responsibilities on system, structures and component on critical - or on potentially critical - project line as potentially risky, unless careful analysis of competence and abilities leads to a contrary decision.

	10. Codes and Standards – it is a normal practice to list the applicable ones as an appendix of the contract and to present the amendment mechanism (if any) in case new versions are issued during the project execution. In all cases, it is commendable practice to have the applicable codes and standards (or at least references to manuals where they are listed, such as project controls / implementation rules) as appendix of the project manual. This information needs to be widely distributed at the outset of the project, and made understood by the project personnel, since they form the framework for project work together with the contract.

	11.  Have a list of interested qualified candidate / audited / approved suppliers at the outset of the project and update it regularly (e.g. every year during the project). Such suppliers may be good candidate suppliers for the contractor, too. NPPD is, to the understanding of the IAEA team, already working on this item.

	12. NPPD to ensure they have sufficient near, mid and long term for human resources competence building plans for their BNPP-2 project personnel, including skills necessary in order to be informed customer in a NPP projects. This also shall include planning of how use of own personnel (Headquarters/Bushehr) and other participating organization resources.

	13. NPPD make it sure that the security design basis threat (DBT) of the Iranian authorities is sufficiently taken into account in the design requirements, since  otherwise expensive and design intensive structural modifications may become necessary later in the project time (potentially leading to long delays and cumbersome design solutions).


	Recommendations to the Government:


	1. Seek ways to support on intergovernmental level the NPPD personnel to get access to reference plant in Kudakulam (India), and also potentially in Balakovo (Russia).  

	2. To consider ways to support nuclear industry involvement in the new nuclear projects by ways to facilitate their survival in between the projects and by enabling them to get know-how from external sources to improve their qualifications.


	3. To consider requesting the IAEA to carry out a construction project readiness review mission  (CORR Phase 1, IAEA Service Series 24) well in-advance before the intended time point for the first safety critical concrete pouring, in order to confirm the prerequisites for a problem-free construction and to enhance public acceptance.




	Recommendations to the Agency:


	1. Seek ways to support NPPD BNPP-2 project by missions (or other means) in the following areas: a) the project manual and planning of next phases (follow-up); b) supply chain involvement including a case study and c) design integrity / design review / design authority.

	2. Consider, in case a request is received, if Republic of Iran would benefit from a construction project readiness review mission (CORR Phase 1) before beginning of Bushehr 2 first concrete pouring.




Wagramerstrasse 5, P.O. Box 100, A-1400 Vienna (Austria)

Tel: (+43 1) 2600,  Fax: (+43 1) 26007,  Email: Official.Mail@iaea.org,  TC Web site: http://www-tc.iaea.org
Error! Unknown document property name.
Error! Unknown document property name.
Error! Unknown document property name.
Error! Unknown document property name.

