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Preface 
SAFIR2010 is the current Finnish National Research Programme on Reactor Safety for the 
period 2007–2010. The objective of the national nuclear safety research programme is to 
ensure, according to the Nuclear Energy Act chapter 7a, which came into force in 2004, 
that new matters related to safe use of nuclear power plants appearing, the public regulator 
has sufficiently such technical and other faculties that the importance of these matters can 
be determined without delay. High scientific quality is required of the research projects in 
the programme and their results have to be published. The usability of the results must not 
be restricted to power plants of only one licence holder.  
 
The planning period for the national research on nuclear power plant safety up to 2010 
contains granting licences and permits for the power plants in use and that under 
construction or the overall evaluation related to licence conditions: The operation permit of 
plant units Loviisa 1 and 2 will be renewed and the periodic safety review included in the 
operation permit conditions of the plant units Olkiluoto 1 and 2 will be implemented. 
Operation permit will be applied for the plant unit Olkiluoto 3 that is under construction. 
These processes are reflected in many ways in the national safety research.  
 
Research on nuclear safety requires profound training and commitment. The research 
programme serves as an important environment providing long-term activity. During the 
planning period and years thereafter the experts who have taken part in construction and 
use of the currently operating plants are retiring. The licensing processes and the 
possibility to recruit new persons in research projects give an opportunity to experts from 
different generations to work together and thus transfer the knowledge to the younger 
generation.  
 
Globalisation and networking highlight the importance of national safety research. The 
national research programme is an important channel for information exchange, and also 
provides a chance to direct limited national resources to the most useful international 
research programmes in a more focused manner. 
 
SAFIR2010 research programme is divided in eight research areas that are Organisation 
and human, Automation and control room, Fuel and reactor physics, Thermal hydraulics, 
Severe accidents, Structural safety of reactor circuit, Construction safety, and Probabilistic 
Safety Analysis (PSA). All the research areas include both projects in their own area and 
interdisciplinary co-operational projects. Research projects of the programme are chosen 
on the basis of annual call for proposals. 
 
In 2007 the planned volume of the SAFIR2010-programme is 6.1 M€ and 44 person years. 
Main funding organisations in 2007 are State Waste Management Fund VYR with 2.7 M€ 
and VTT with 2.3 M€. The programme has been divided into eight research areas and in 
2007 research is carried out in 30 projects. 
 
This report has been prepared by the programme director and project co-ordinator in co-
operation with the managers and staff of the individual research projects. 
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1 Introduction 
The Finnish Ministry of Trade and Industry (KTM) launched a new national four-year 
research programme on nuclear power plant safety from 2007 to 2010, SAFIR2010. The 
research programme is strongly based on the chapter 7a, “Ensuring expertise”, of the 
Finnish Nuclear Energy Act. The research needs and challenges, as well as the 
organisation of the programme have been presented in the Framework Plan of SAFIR2010 
[1]. The programme is the newest link in chain of public research programmes on nuclear 
safety that have proved to excel in order to maintain and develop know-how. The 
programme covers essentially the themes of the SAFIR-programme [2,3]. In addition to the 
State Nuclear Waste Management Fund (VYR), also other key organisations operating in 
the area of nuclear safety are funding the programme. The ‘VYR-funding’ is collected 
from the Finnish utilities Fortum Power& Heat Oy and Teollisuuden Voima Oy with 
respect of their MWth shares in Finnish nuclear power plants. The planned volume of the 
SAFIR2010-programme is 6.1 M€ and 44 person years in 2007. The programme has been 
divided into eight research areas and in 2007 there research is carried out in 30 projects. 
 
The planning period for the national research on nuclear power plant safety up to 2010 
contains granting licences and permits for the power plants in use and that under 
construction or the overall evaluation related to licence conditions: The operation permit of 
plant units Loviisa 1 and 2 will be renewed and the periodic safety review included in the 
operation permit conditions of the plant units Olkiluoto 1 and 2 will be implemented. 
Operation permit will be applied for the plant unit Olkiluoto 3 that is under construction. 
These processes are reflected in many ways in the national safety research. 
 
Know-how developed in publicly funded research programmes can be applied in licensing 
processes. Simultaneously, challenges in the sufficiency of expert resources for different 
kinds of tasks are to be met. The construction of the new plant unit has increased 
international interest in nuclear safety work and research done in this area in Finland. The 
construction has also increased the attractiveness of the field as an employer, which is 
visible as well in the growing number of students of the field as in the number of 
applicants in recruiting. 
 
Research on nuclear safety requires profound training and commitment. The research 
programme serves as an important environment providing long-term activity that is 
especially important now, when also the research community is facing a change of 
generation: A new generation of researchers has to be recruited and engaged. The 
international evaluation of the SAFIR research programme stated that the high quality of 
results is partly due to long-term commitment in research by Technical Research Centre in 
Finland (VTT) and Lappeenranta University of Technology (LUT). Maintaining this kind 
of activity in different organisations in the hectic, modern world is a demanding challenge. 
For example, the post-graduate education related through-passage of personnel 
quintessential to universities is contradictory to developing a standing expertise potential. 
 
Globalisation and networking highlight the importance of national safety research. This 
also creates pressure to unify nuclear safety requirements and oversight procedures. 
Currently there are many projects related to national rules and international safety 
requirements and safety guides. 
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The steering group of SAFIR2010 consists of representatives from Radiation and Nuclear 
Safety Authority (STUK), Ministry of Trade and Industry (KTM), Technical Research 
Centre of Finland (VTT), Teollisuuden Voima Oy (TVO), Fortum Power and Heat Oy, 
Fortum Nuclear Services Oy (Fortum), Finnish Funding Agency for Technology and 
Innovation (Tekes), Helsinki University of Technology (TKK) and Lappeenranta 
University of Technology (LTY). In addition to representatives of these organisations, the 
Steering Group has a permanent expert from the Swedish Nuclear Safety Inspectorate 
(SKI). 
 

 
 
Figure 1.1. All Finnish ‘key player’ organisations are represented in the SAFIR2010 
Steering group. 
 
 
In the following, a short summary on the research plans of the individual projects (Chapter 
2) and overall financial (Chapter 3) and administrative (Chapter 4) matters is given. The 
detailed research plans of the projects are given in Appendix 1, their budgets in Appendix 
2, and Appendix 3 contains lists of persons involved in the research programme in the 
Steering Group, Reference Groups of the research areas and in the research projects. 
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2 Research areas and research projects in 
2007 

The objective of the programme is, in accordance with the chapter 7a of the Finnish 
Nuclear Energy Act that came into force in 2004, to secure that new matters related to safe 
use of nuclear power plants appearing, the public regulator has sufficiently such technical 
and other faculties that the importance of these matters can be determined without delay. 
High scientific quality is required of the research projects in the programme and their 
results have to be published. The usability of the results must not be restricted to power 
plants of only one licence holder. 
 
SAFIR2010 research programme is divided in eight research areas, which are: 

1. Organisation and human factors 
2. Automation and control room 
3. Fuel and reactor physics 
4. Thermal hydraulics 
5. Severe accidents 
6. Structural safety of reactor circuit 
7. Construction safety 
8. Probabilistic safety analysis (PSA) 
 
These research areas include both research projects of the named topic and inter-
disciplinary co-operation projects. 
 
The research areas with their challenges and research needs for the period 2007-2010 have 
been described in detail in the Framework Plan [1]. In 2007 there are altogether 30 
research projects going on. The total volume of the programme for 2007 is 6,1 Me and 44 
person years. The research projects in the various areas with their volumes are given in 
Table 2.1. The original funding decisions were made by VYR in March 2007. However, 
due to a pending decision for the CERFAS project, the VYR funding shares of all other 
research projects had to be reduced slightly in June 2007. 
 
Table 2.1. SAFIR2010 projects in 2007. 
 
Research 
area 

Project Acronym Organisati
on(s) 

Funding 
k€ 

Volume 
person 
months 

1.      
 Safety management and 

organisatorial learning 
MANOR VTT 199,47 13 

 Expert work in safety 
critical environment 

SAFEX HUT, TLL 87,285 14 

2.      
 Model-based safety 

evaluation of 
automation systems 

MODSAFE VTT, 
HUT 

185,570 15,5 

 Certification facilities 
for software 

CERFAS VTT, 
TUT 

110 11,5 
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 Operator practices and 
human-system 
interfaces in computer-
based control stations 

OPRACTICE VTT 226,627 17 

3.      
 Development and 

validation of fuel 
performance  
codes 

POKEVA VTT 338,988 30 

 Tridimensional core 
transient analysis 
methods 

TRICOT VTT 303,931 23,5 

 Total reactor physics 
analysis system 

TOPAS VTT 285,152 24,1 

4.      
 Numerical modelling of 

condensation pool 
NUMPOOL VTT 98,734 7 

 Improved thermal 
hydraulic analyses of 
nuclear reactor and 
containment  

THARE VTT 283,887 20,5 

 The integration of 
thermal-hydraulics 
(CFD) and structural 
analyses (FEA) 
computer codes in 
liquid and solid 
mechanics 

MULTIPHYSI
CS 

Fortum, 
VTT 

82 6,5 

 Participation in 
development of 
European calculation  
environment              

ECE LUT 49,209 7 

 Condensation 
experiments with 
PPOOLEX facility 

CONDEX LUT 233,039 21 

 Large break loss of 
coolant accident test 
study 

LABRE LUT 33,893 5 

5.      
 Release of radioactive 

materials from a 
degrading core 

RADECO VTT 85,019 6,5 

 Primary circuit 
chemistry of fission 
products 

CHEMPC VTT 312,368 28,6 

 Core melt stabilization COMESTA VTT 232,508 8 
 Hydrogen risk in 

containments and 
particle bed issues 

HYRICI VTT 152,415 10,34 

6.      
 Risk-Informed 

Inspections of Piping 
PURISTA VTT 218,152 14,5 

 Fatigue endurance of 
critical equipment 

FATE VTT 112,197 7 
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 Water chemistry and 
oxidation in the primary 
circuit 

WATCHEM VTT, 
UTCM 
(Bulgaria), 
TUT 

167,785 12 

 Monitoring of the 
structural integrity of 
reactor circuit 

RAKEMON VTT 205,184 16 

 Fracture assessment of 
reactor circuit 

FRAS VTT, TVO 357,507 22,6 

 Influence of material, 
environment and strain 
rate on environmentally 
assisted cracking of 
austenitic nuclear 
materials 

DEFSPEED VTT 344,697 14,7 

7.      
 Service life 

management system of 
concrete structures in 
nuclear power plants 

SERVICEMA
N 

VTT, ÅF-
Enprima 

123,418 9 

 IMPACT2010 IMPACT VTT, IRSN 
& others 

482,469 37 

 Structures under soft 
impact   

SUSI VTT, TUT 163,536 12 

8.      
 Challenges in risk-

informed safety 
management 

CHARISMA VTT 254,161 20,3 

 Implementation of 
quantitative fire risk 
assessment in PSA  

FIRAS VTT 163,836 9,2 

 Extreme weather and 
nuclear power plants 

EXWE FMI 58,946 7,18 

0.      
 Programme 

administration and 
information 

SAHA2007 VTT 186,66* 10* 

      
 Total   6138,644 460,5 
* for period 1.1.2007–31.3.2008 with VAT 22% included 
 
 

2.1 Organisation and human factors research area 

There are two projects in this research area in 2007: Safety management and organizational 
learning (MANOR) and Expert Work in Safety Critical Environment (SAFEX). 
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Figure 2.1. Finnish Human Factors and Safety network that had its first seminar in 
February 2006 [2] is essential also in the nuclear field. 
 

2.1.1 Safety management and organizational learning (ManOr) 

The main objective of the research project is to study the facilitators and hindrances to 
organizational learning and development of safety culture in the nuclear power industry. 
The aim is to help the power companies and the regulator to create safety management 
practices that support the evaluation and management of the working practices and 
organizational performance based on a sound safety culture. 

2.1.2 Expert Work in Safety Critical Environment (SafeExpertNet) 

The SafeExpertNet research project aims at 
- Providing new scientific knowledge and understanding about expert work in nuclear 
power plants and nuclear power sector, work processes of the experts in nuclear power 
plants and knowledge and competences of the experts in nuclear power plants. 
-Defining and developing practices for preserving and creating expertise in nuclear power 
plants. These include HR-practices such as recruiting, competence development and 
employee turnover. 
- Providing new knowledge on nuclear power expertise network and the roles of different 
parties (including nuclear power plants, regulators, research and educational organizations) 
- Describing expertise in nuclear power network 
- Defining and developing collaboration and communication in the nuclear power network 

2.2 Automation and control room research area 

There are three projects in this research area in 2007: Model-based safety evaluation of 
automation systems (MODSAFE), Certification facilities for software (CERFAS) and 
Operator practices and human-system interfaces in computer-based control stations 
(OPRACTICE). 
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Figure 2.2. Control room operator wearing a head-mounted camera in a simulator test  
at the Loviisa training simulator. 
 

2.2.1 Model-based safety evaluation of automation systems (MODSAFE) 

The assurance of automation systems and devices for use in critical applications requires 
the safety assessment of their software. In this project, methods based on formal model 
checking are developed and applied in the safety analysis of NPP safety automation. The 
general objectives of the project are 
- development of methods and for model based safety evaluation of NPP automation 
- application of the methods in selected case studies 
- evaluation of the suitability formal model checking methods for NPP automation analysis 
- operationalisation of model based safety evaluation to a part of  safety case of safety 
automation systems 
- development of recommendations for the practical application of the methods 

2.2.2 Certification facilities for software (CERFAS) 

All equipment in Safety Class 2 and essential accident instrumentation in Safety Class 3 
shall possess a type acceptance certificate (YVL 5.5). In response to this need, CERFAS-
project develops facilities for software certification services primarily to demands on NPP 
control fields in Finland. Also for the sake of commercialization needs it is necessary to 
allocate the services to other national and international industry. The main purpose of the 
project is to develop facilities for a high level Software Certification Service. Conditions 
for high level services are the application of diverse expertise and effective dedicated 
evaluation tools. This leads into networking both in the project and in the software 
certification services. Certifiers must have competing products and unique features that are 
desired by the clients and what the other certifiers have not in long future.  
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The strategic objective of CERFAS is to develop facilities for flexible, supported, 
commercially exploitable, high quality Software Certification Service able to certificate 
safety critical and safety related software. The main other features to support the Service 
are the following: 
 

1 advanced methods for evaluation of software process and artefacts, that is, 
documents, code, test plans, etc. 

2 competence development to provide facilities for Software Certification Service. 
 

2.2.3 Operator practices and human-system interfaces in computer-based 
control stations (O’PRACTICE) 

The project aims at developing practices of Human Factors Engineering (HFE) for the 
design, operation and evaluation of human-system interfaces at nuclear power plant (NPP) 
control rooms. In the project we will gather knowledge of changing operator practices and 
new human-system interface (HSI) solutions in order to promote safety use of digital 
technologies and develop new methods and practices for the management of design 
process and evaluation of the safety of HSIs. The aim is also to develop expertise on user-
centred design of complex industrial systems in Finland, further promote international 
collaboration with research and expert organizations, and institutions and strengthen 
delivery of expertise in the field of user-centred design. 
 
As results of the project a realistic concept of operation for digitalized control rooms (CRs) 
can be developed, and new ideas and concepts for presentation of process information can 
be presented.  
 
The O’PRACTICE project will collaborate with, and is partly funded by Halden Reactor 
Project HRP). The project will also collaborate with Electricité de France (EdF). 

2.3 Fuel and reactor physics 

In the fuel and reactor physics research area there are three projects going on in 2007: 
Development and Validation of Fuel Performance Codes (POKEVA), Tridimensional core 
transient analysis methods (TRICOT) and Total reactor Physics Analysis System 
(TOPAS). 
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Figure 2.3. CAD model of the VENUS-3 LWR pressure vessel steel benchmark with partial 
length shielded assemblies (left) and a cross section of the corresponding tree multigrid of 
the MultiTrans calculation. 
 

2.3.1 Development and Validation of Fuel Performance Codes (POKEVA) 

In the project, development will be carried out to meet the demands on availability of 
methods for nuclear fuel performance assessments. A permanent goal is to create and 
maintain calculation tools, i.e., systems of computer codes for steady-state and accident 
conditions which can be utilized independently of those in the possession of the power 
plant designers and fuel vendors. Systematic validation and maintenance as well as 
continuous feed of experimental data are inseparable elements of code development. Some 
of the existing codes base on obsolete modelling and architecture, and renewal of the 
system partly consisting of completely new code development is one of the objectives. 
Education of next generation experts is to be continued. 

2.3.2 Tri-dimensional core transient analysis methods (TRICOT) 

The fundamental objective is to continue the development of reactor dynamics computer 
codes (TRAB-3D and HEXTRAN) at VTT, especially in the area of thermal hydraulics. 
The goal is to have a truly independent transient calculation system, which can be utilized 
by the safety authority and other end-users for safety analyses that are independent from 
those of power plant designers and fuel vendors. To achieve this, the codes must be 
constantly developed in order to be on the same level as other codes used for similar 
purposes internationally. 
 
In addition to the development work itself, it is essential that the new models are validated 
against measurements and the results of other codes. Much of this work can be done as 
international co-operation in the form of calculating benchmark problems. Another 
objective is to educate new experts to this field.  
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2.3.3 Total reactor Physics Analysis System  (TOPAS) 

The main objective is to accomplish a unified, complete, up-to-date, easy-to-use and 
flexible entirety consisting of both programs acquired from elsewhere and programs that 
are the results of own development. Together with the reactor dynamics codes, the 
stationary reactor physics code system has to cover the whole range of calculations, from 
handling of basic nuclear data, i.e. cross section libraries, over fuel and core analyses in 
normal operating conditions to transient and accident studies using coherent models and 
methods. It should be possible to follow the whole life cycle of the nuclear fuel from a 
reactor physics point of view until its final disposal. The same or similar models can often 
be used in both the static and the dynamic calculations. 
 
Additionally, it is of utmost importance in today's situation, when the use of nuclear power 
is increased at the same time as the present generation of nuclear experts is gradually 
retiring from work, to maintain competence and train new personnel. Co-operation with the 
technical and other universities is necessary to make new students interested in this branch 
of science and thus ensure that the nuclear plants in Finland will be in the hands of 
competent people in the future, too. The tasks of the project also provide excellent 
possibilities for university students to perform work for their academic degrees. 
 
The project is planned to continue during the four years of the SAFIR2010 program with 
updated goals to be specified on a year-by-year basis. In the preceding SAFIR program, 
reactor physics and dynamics research were both included in the larger EMERALD 
project. 

2.4 Thermal Hydraulics research area 

In the thermal hydraulics research area there are six projects going on in 2007: Numerical 
modeling of condensation pool (NUMPOOL), Improved Thermal Hydraulic Analysis of 
Nuclear Reactor and Containment (THARE), The integration of thermal-hydraulics (CFD) 
and structural analyses (FEA) computer codes in liquid and solid mechanics 
(MULTIPHYSICS), Participation in Development of European Calculation Environment 
(ECE), Condensation experiments with PPOOLEX facility (CONDEX) and Large Break 
Loss of Coolant Accident test study (LABRE). 
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Figure 2.4.  Drywell compartment of the new PPOOLEX thermal hydraulic test facility at 
LUT. 
 

2.4.1 Numerical modeling of condensation pool  (NUMPOOL) 

Numerical methods for analyzing pressure suppression pools in boiling water reactors are 
developed. The numerical modeling work of the project has three objectives. First, 
supporting the CONDEX project at Lappeenranta University of Technology, where new 
pressurized test facility is being constructed. Second, improving understanding of the 
thermohydraulic phenomena in the dry well and in the wet well compartments of the 
pressure suppression pool. Third, developing methods for estimating pressure loads 
originating from the condensation pool. 

2.4.2 Improved Thermal Hydraulic Analysis of Nuclear Reactor and 
Containment  (THARE) 

The main objectives of the project are to develop and validate calculation methods for 
safety evaluation of nuclear power plants. Both thermal hydraulic system analysis codes 
and CFD calculations are used in the analysis and their usability is studied and enhanced. 
An important objective is also to train new thermal hydraulic code users and educate young 
experts. 
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2.4.3 The integration of thermal-hydraulics (CFD) and structural analyses 
(FEA) computer codes in liquid and solid mechanics (MULTIPHYSICS) 

The objective of the project is to improve the numerical modeling capabilities of physical 
systems including fluid-structure-interaction (FSI), which is a relevant phenomenon in 
many economically and technically important industrial applications. The practical 
objective of the project is to develop a useful method for coupling of the computational 
fluid dynamics (CFD) and the finite element stress and strain analysis (FEA) codes. The 
developed method is used for applications in which the pressure field is transferred from 
CFD to FEA code and the resulting structure deformations are returned from FEA to CFD. 
The codes used for development and simulations are for CFD calculations STAR-CD and 
FLUENT and for FEA ABAQUS. Coupling can be made using some general codes, but 
the code vendors are also developing code specific solutions. In addition to CFD-FEA 
linking the possibilities to use 1-D system codes with CFD for boundary condition 
calculations in multiphase cases are studied. Finally calculations will be validated against 
experiments. The objective of the project for year 2007 is to validate the developed FSI-
simulation method for LBLOCA analysis. 

2.4.4 Participation in Development of European Calculation Environment 
(ECE) 

The goal of the ECE project is to take part in the development and validation process of the 
new Common European Standard Software Platform for the simulations of next-generation 
nuclear reactors. A key activity of the project is also to maintain good relations and 
increase contact intensity to the European nuclear research community. The participation 
ensures the access to use the new platform and new simulation tools. The project gives a 
possibility to increase educational competence and to acquire readiness to use new two-
phase flow simulation tools.  
 
Concrete objectives of ECE are as follows: 

1 To select, evaluate and convert suitable steam blowdown experiment data from the 
condensation pool test series carried out in SAFIR/POOLEX project. 

2 To use these selected experiment results for development and validation of new 
simulation tools. 

 
The experiment results must be investigated thoroughly to ensure the suitability, quality 
and accuracy of the results for validation purposes. The new simulation tools will be 
installed and tested to the SALOME platform for the validation purposes of the CFD 
modeling. SALOME is an open source platform for numerical simulation integration and 
supported by Linux operating system. 

2.4.5 Condensation experiments with PPOOLEX facility (CONDEX) 

The main goal of the project is to increase the understanding of the phenomena in the dry 
well and condensation pool of boiling water reactor (BWR) containment during steam 
discharge. These phenomena could be connected, for example, to bubble dynamics, direct-
contact condensation (DCC), heat transfer, pool swell and pressure oscillations. To achieve 
this understanding these phenomena has to be measured with sophisticated, high frequency 
instrumentation and/or captured on video with high-speed cameras or corresponding 
equipment. For example, to estimate the loads on the pool structures by condensation 
pressure oscillations the frequency and the amplitude of the oscillations has to be known. 
Strains of the pool wall at exactly defined locations have to be measured for the 
verification of the structural analysis (NUMPOOL project proposal). The final result of the 
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project will be an experimental database on condensation dynamics and heat transfer, 
which can be used as such or for testing and developing computational methods used for 
nuclear safety analysis. Furthermore, mechanistic models for load analysis could be 
coupled with reactor containment codes. 

2.4.6 Large Break Loss of Coolant Accident test study  (LABRE) 

The first objective of the project is to find out if there exists relevant measurement data for CFD 
and structural analysis code validation during large break LOCA. Information on test types 
including parameters and other associated data will be gathered. 
 
If there are white spots in the existing experimental database, actions will be proposed to 
enhance the situation, i.e. quantities to be measured, design of an experimental facility, 
experiment types etc. The common ultimate goal is to improve nuclear reactor safety in 
large break loss of coolant accident situation. 
 
This project helps to enhance the models of existing tools for analysis of the structural 
loads in large break LOCAs. This is achieved by collecting and reviewing the existing 
relevant experimental data, and if considered necessary by designing a small scale pilot test 
facility. The project will strengthen Finnish knowledge and networking between 
experimental and analytical work in Finland, later also internationally. Education of new 
experts is an essential part of the project. 

2.5 Severe Accidents research area 

There are four projects going on in 2007 in the severe accidents research area: Release of 
radioactive materials from a degrading core (RADECO), Primary circuit chemistry of 
fission products (CHEMPC), Core Melt Stabilization (COMESTA) and Hydrogen Risk in 
Containments and Particle Bed Issues (HYRICI). 
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Figure 2.5. Close view after HECLA-2 test of COMESTA project. 50 kg of molten steel was 
poured into the concrete container. 

2.5.1 Release of radioactive materials from a degrading core  (RADECO) 

The UO2 in spent fuel typically contains 95 to 99 % UO2, up to 1 % Pu, and up to 4 % 
other actinides and fission products. Transport of these nuclides in solution will be the 
principal mechanism of release from the spent fuel. Iodine is one of the most important 
fission product released in a nuclear reactor accident. The main reason for this is that a 
significant fraction of iodine may exist in a volatile form. 
 
The understanding of iodine behaviour in containment has advanced considerably over the 
last decades, but there are still some areas where further investigation is needed. Organic 
iodide formation in post accident containment could result from gas or aqueous phase 
homogeneous processes, or from processes initiated at the painted surfaces in containment.  
There is some data available on the production of organic iodides from painted surfaces, 
but reactions of iodine with different types of paints may be different. 
 
The progress of severe accident phenomena during a severe accident have not been 
investigated in the same extent as the severe accident phenomena starting during operation. 
The oxidation of metals in oxygen-rich atmosphere and release of fission products may be 
different from those during normal operation. A scoping study of the integral effects of 
severe accident starting at shutdown conditions should be first performed. The air 
ingression to the pressure vessel is a key point e.g. to the release of ruthenium in volatile 
form. 
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2.5.2 Primary circuit chemistry of fission products  (CHEMPC) 

The project is divided into four subtasks. In the first subtask is a joint project with IRSN 
Caradache research centre (2006-2010) for the determination of iodine chemistry in the 
primary circuit. The objective of the study at VTT is to determine iodine compounds 
released due to the reactions on the surface of primary circuit piping. At the same time 
IRSN will focus in the gas phase chemistry of iodine in similar experimental conditions. A 
further objective for 2007-2010 is to develop together with IRSN an online measurement 
system for fission product aerosols, which is capable to differentiate gaseous and vapour 
phase species from particles at a temperature of 700-1000°C. Such a measurement system 
would provide information on high temperature chemistry unlike any facility before. 
 
VTT will continue to follow up Phebus FP and International Source Term Programmes 
(ISTP) and participate in the interpretation of the results. VTT will also participate in an 
international experts group on the potential future uses of the Phebus facility in nuclear 
safety research. 
 
The ruthenium transport experiments conducted at VTT will be modelled using Fluent 
CFD software. The objective of the study is to quantify the transportation phenomena 
observed in the experiments. The aim of the work is to apply the data obtained with the 
small scale experimental facility into a full scale primary circuit.  
 
In ARTIST experimental program fission product retention in the structures of a steam 
generator is studied in tube rupture scenarios. The objective of the program is to provide a 
unique database to support safety assessments and analytical models. VTT conducts 
aerosol measurements and characterisation in ARTIST integral experiments at PSI. VTT 
also participates in the program by conducting aerosol deposition and resuspension 
experiments in order to develop a database for fine particle resuspension. Data will be 
applied in the validation of a resuspension model developed at VTT. In the frame of 
ARTIST program, data from VTT experiments is also applied in the modelling studies 
conducted at the University of Newcastle and at IRSN.  

2.5.3 Core Melt Stabilization  (COMESTA) 

The objective of the project is to investigate the phenomena of molten core – concrete 
interactions and coolability of core melt and to develop competence for computational 
modeling of severe accidents. The behavior of the special sacrificial concrete in the EPR 
reactor pit under pouring of metallic melt from the reactor pressure vessel will be 
examined in the HECLA experiments. The international OECD/MCCI-2 project will 
generate new knowledge of the interactions between oxidic corium and concrete in 2-
dimensional geometry and of the coolability of core melt. Via the CSARP agreement the 
latest versions of the severe accident simulation program MELCOR will be got into use. In 
addition, the competence to use the CORQUENCH code for calculating the coolability of 
core melt will be created. 

2.5.4 Hydrogen Risk in Containments and Particle Bed Issues  (HYRICI) 

The first subproject of the project is modeling of hydrogen distribution and combustion. 
The objective of the task is to model selected hydrogen distribution and combustion tests 
using the TONUS CFD and FLUENT simulation packages. Some of the simulations may 
also be performed using lumped parameter codes. Different codes and model parameters 
are tested in order to assess their applicability to predict hydrogen behavior in Olkiluoto 3 
and Loviisa 1 and 2 nuclear power plants. 
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The second subproject is to study particle bed coolability. The goal of the studies is to 
assess newly acquired analysis tools for applications for Finnish nuclear power plants, 
especially for Olkiluoto 1 and 2 plants. The new WABE code can model heap-like bed 
geometries and takes into account the coolant penetration from the sides of the heap. The 
aim is to get experience in using the code and assess the previous STYX tests with WABE 
code in addition to the previous 0- and 1-D modelling.  
 
The third subproject is to participate in two international research programmes: EU 
SARNET and OECD/THAI.   

2.6 Structural safety of reactor circuit research area 

There are six projects going on in 2007 in the structural safety of reactor circuit research 
area: Risk-Informed Inspections of Piping (PURISTA), Fatigue endurance of critical 
equipment (FATE), Water chemistry and oxidation in the primary circuit (WATCHEM), 
Monitoring of the structural integrity of reactor circuit (RAKEMON), Fracture assessment 
for reactor circuit (FRAS) and Influence of material, environment and strain rate on 
environmentally assisted cracking of austenitic nuclear materials (DEFSPEED). 
 

 
 
Figure 2.6. Micrograph of a dissimilar metal weld with schematic presentation of sub-size 
fracture resistance (J-R) test specimens to be used for investigations on low temperature 
crack propagation properties of the weld metal. 
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2.6.1 Risk-Informed Inspections of Piping  (PURISTA) 

The overall objective of the project is to support the implementation of risk-informed in-
service inspection (RI-ISI) at Finnish nuclear power plants by studying relevant issues 
related to RI-ISI. Objectives are: 

1 The development of structural reliability methods for quantification of piping leak 
and break probabilities 

2 The development of methods for evaluating inspection capability and the link 
between inspection qualification, detection probability and RI-ISI 

3 Deepening understanding of the importance of differences in various RI-ISI 
approaches through benchmarking 

4 The development of guidance for RI-ISI programme evaluation, follow-up and 
updating 

5 Strengthening inter-disciplinary readiness to combine structural integrity, NDT and 
PSA expertise in Finland 

6 Active participation in international co-operation 

2.6.2 Fatigue endurance of critical equipment  (FATE) 

The project aims to improve and verify models used for assessment of fatigue endurance 
and failure probability of nuclear reactor pressure boundaries and critical components used 
in power machinery. Quantitative, mechanism based and risk informed probabilistic 
evaluation of fatigue crack initiation (and short crack growth) due to thermal and/or 
mechanical loads is aimed, but compatibility with the existing design codes need to be 
maintained.  

2.6.3 Water chemistry and oxidation in the primary circuit  (WATCHEM) 

The project consists of four main objectives of which first three will be focused on during 
2007.  
 
The first objective is to study how different water chemistry conditions (e.g. normal vs 
elevated alkaline concentration and optional water chemistries) affect the oxidation rate of 
different fuel cladding materials. This information is obtained with experimental tests in 
relevant conditions. The results will be used in modelling in order to get estimates for the 
relevant parameters of the oxidation processes. Through this modelling approach the risks 
involved in application of new water chemistries can be estimated. 
 
The second objective is to study the decontamination procedures available at the moment 
and options for chemistry conditions in these processes. This task consists of a thorough 
literature survey of the subject together with experimental tests in relevant conditions in 
which the different decontamination procedures are verified. With this approach a high 
enough competence level can be reached to enable selection of the best plant specific 
commercial decontamination practise.  
 
The third objective is pre-oxidation of component and system surfaces, which can have a 
crucial effect on the corrosion rate and activity incorporation onto the surfaces.  
Knowledge on optimisation of pre-oxidation techniques is needed both when 
decontaminated components and/or system parts are taken back into use and when new 
systems are taken into use for the first time. This will be especially important when the Hot 
Functional Test (HFT) procedure of the EPR (OL3) is evaluated. 
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The fourth objective is to evaluate the effect of dissolved H2 on the stability of the oxide 
films on nickel-base alloys and their weldments during cool-down of a PWR. This 
knowledge will support the evaluations in the EAC-project within SAFIR2010 on the 
maximum H2 concentration to avoid the Low Temperature Crack Growth (LTCG) 
phenomena. 

2.6.4 Monitoring of the structural integrity of reactor circuit  (RAKEMON) 

The aim of this project is to develop techniques and monitoring systems that can be used to 
monitor the structural integrity of the primary circuit components. The aim is to develop 
measurement systems both for detection and analysis of macroscopic flaws and 
microscopic changes in the material that are often preceding the macroscopic failure. In 
2007 the basics for the design of monitoring system will be studied. 
 
It is also necessary to develop inspection techniques that can be applied to reactor circuit 
components where the access is restricted and decreasing the reliability of inspection. This 
kind of inspection items are e.g. welds with coarse grain size and nozzle welds where the 
difficult geometry is restricting the performance of inspection.  

2.6.5 Fracture assessment for reactor circuit  (FRAS) 

The objectives for fracture risk assessment comprise (i) calculation of design and 
unforeseeable loads and their effects on a structure by applying numerical modelling; (ii) 
development of advanced fracture mechanics assessment tools and analysis methods based 
on material characterisation, damage mechanisms models and structural performance, in 
order to control structural failure both in cases of postulated initial flaw and 
environmentally assisted (internal) material damage; (iii) determination of degradation in 
material properties during service. 

2.6.6 Influence of material, environment and strain rate on environmentally 
assisted cracking of austenitic nuclear materials  (DEF SPEED) 

The project aims to increase the understanding of environmentally assisted cracking (EAC) 
mechanisms in austenitic nuclear materials by identification of precursor events for EAC. 
The role of deformation mechanisms and localisation of deformation in EAC of deformed, 
non-sensitised stainless steels, nickel-based materials and their weld metals as well as 
irradiated stainless steels are investigated in depth during the four year project. 
Investigations are performed on different types of materials as a function of cold work, 
environment (BWR and PWR) and strain rate. Crack initiation investigations are carried 
out on stainless steels during the first year, continued on nickel-based materials and their 
weld metals during the second and partly third year and on irradiated stainless steels during 
the third and fourth year. The role of dynamic strain ageing and localisation of plastic 
deformation on EAC of nickel-based materials is studied within an ongoing thesis work. 
The influence of strain rate and environment on the fracture toughness properties of 
austenitic nuclear materials are also measured during the first year. The latest international 
knowledge is brought to Finland by participating in international co-operation within the 
field of EAC and irradiation assisted stress corrosion cracking (IASCC). 

2.7 Construction safety research area 

There are three projects going on in 2007 in the construction safety research area: Service 
Life Management System of  Concrete Structures in Nuclear Power Plants 
(SERVICEMAN), IMPACT 2010 and Structures under Soft Impact  (SUSI). 

 22



 

 

 
 
Figure 2.7. Test facility used in the IMPACT2010 project. 
 

2.7.1 Service Life Management System of Concrete Structures in Nuclear 
Power Plants  (SERVICEMAN) 

The objective of the project is to develop a service life management system for concrete 
structures in nuclear power plants. The management system includes prediction of service 
life, guarding of safety and serviceability limits, prediction of maintenance and repair 
actions, calculation of life cycle costs and environmental impacts, evaluation of risks and 
inspection of structures. By the service life management system the safety, accepted 
structural performance and uninterrupted service of concrete structures are ensured during 
the planned service life of a nuclear power plant. 
 
The service life management system is connected with the in-service inspection system of 
NPP. By this the observed condition of structures is brought to the process of service life 
prediction and decision making on maintenance and repair actions. The system is provided 
also with qualitative and quantitative risk analyses, financial and ecological life cycle 
analyses and detailed structural condition analyses. The methodological ground of the 
service life management system was developed during the EU project LIFECON (2001-
2003) (GIRD-CT-2000-00378).  
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2.7.2 IMPACT 2010 

A general objective of this project is to obtain experimental information on the physical 
phenomena involved in a condition where an airplane impacts against a nuclear facility. 
The missiles used in impact tests are describing wings, engines and carriages of aeroplane 
and also model of fuselage. Three specific aims of the project include firstly new data on 
the time-varying forces that arise during such an impact. Secondly, it is believed that high 
hydrodynamic shock pressures can arise while the fuel tanks impact against a fixed 
structure. Data on this phenomenon are requested. Thirdly, data on the shedding of the 
debris and spreading of liquid (fuel) from the disintegrated tanks by the impact are also 
requested. Fourth, response of reinforced and/or pre-stressed concrete wall (deflection, 
penetration) to aircraft-like impact loads will also be tested. 
 
As the Institute for Radiological Protection and Nuclear Safety (IRSN) has joined the 
project in the end of 2005 and other two institutes will join at the end of the year 2006. The 
specific objectives described above were specified in further detail. These details are 
clarified subsequently in the description of the tests.  

2.7.3 Structures under Soft Impact  (SUSI) 

The aim is to develop and take in use numerical methods for predicting response of 
reinforced concrete structures to impacts of deformable projectiles that may contain 
combustible liquid ("fuel"). Structural behaviour, in terms of collapse mechanism type and 
the damage grade, will be predicted both by simple analytical methods and by involved 
non-linear FE-models. The applicability of these kinds of methods by using softening 
factors will be further studied. Experimental data is needed in order to verify the accuracy 
of numerical models.  
 
The main aim of the liquid study is to assist the IMPACT2010 project in planning the tests 
with fluid filled missiles besides assessing and analysing the test results. Other essential 
objective is the development and calibrating the suitable analytical and numerical methods 
which can be applied in real scale analyses of fuel spreading and fire risk. A new goal of 
the project will be the simulation of fuel spreading following the crash. Primary, the 
suitability of Fire Dynamics Simulator code (FDS) for the current issue will be studied. A 
droplet breakup model will be added to the code. This model is seen necessary to simulate 
the extent of spreading of high-speed droplets reasonably.  

2.8 Probabilistic safety analysis (PSA) research area 

There are three projects going on in 2007 in the Probabilistic safety analysis (PSA) 
research area: CHAllenges in Risk-Informed Safety MAnagement (CHARISMA), 
Implementation of Quantititive Fire Risk Assessment in PSA (FIRAS) and Extreme 
weather and nuclear power plants (EXWE). 
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Figure 2.8. Extreme weather conditions such as thunderstorms and trombs are studied in 
the EXWE project. 
 

2.8.1 CHAllenges in Risk-Informed Safety MAnagement  (CHARISMA) 

Challenges in risk-informed safety management are related to use of probabilistic safety 
assessment (PSA) to support decision making and to intrinsic as well as practical problems 
in PSA techniques. Generally, the project deals with the whole scope of risk-informed 
methods and application areas related to safety of nuclear power plants. The main 
objectives are: 
 
• to develop risk-informed decision making methods that integrate results from risk 

and reliability analyses with other expertise in the problem domain 
• to develop assessment methods for nuclear power plants operation and maintenance 

in order to enhance risk-informed ways of planning of activities and acting in safety-
critical situations 

• to develop methodologies in the problem areas of PSA 
• to advance skills in nuclear risk analysis, assure the competence transfer to the new 

generation and to participate in international co-operation. 

2.8.2 Implementation of Quantititive Fire Risk Assessment in PSA (FIRAS) 

The objectives of the project are: (1) Application of modelling of fire development and 
spread to fires involving cables) and other fire loads found at NPPs, including the potential 
fire loads during building and renovation. Fire spreading will be modelled by 
implementing the flame spread models developed during earlier projects to the FDS fire 
simulation program. The input will be obtained from TGA-DTA data and the validity of 
the models and simulation results will be attested through comparison with the data 
obtained by the novel flame-spread test rig that enables measurements with 2-m long pre-
heated samples. (2) Integration of the quantitative fire risk assessment methods into the 
NPP PSA systems, which will be initiated through a study of fire-risk relevant rooms with 
potential to comprehensive testing of the models. The work will be carried out in close co-
operation with the personnel involved in the safety and PSA work of the particular NPP. 
This task constitutes a learning process that will help in the next step, .i.,e., in the 
classification of the high number of rooms in NPPs to some twenty generalised fire-risk 
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relevant  spaces, which will subsequently be subjected to a PSA-analysis by the NPP 
personnel with the aid of the written and personal guidance. (3) Development of a model to 
assess the efficiency of operational fire fighting in NPP fires. The work will be initiated by 
collecting quantitative material from NPP fire brigade drills as well as from fire statistics. 
The first version of the model will most likely be a spreadsheet tool that can readily be 
linked VTT PFS (Probabilistic Fire Simulator). In the later phases, the model will be 
implemented using the FDS-Evac –evacuation simulator developed by VTT. Auxiliary 
information is provided by the results on fire brigade operations and human physiological 
response and behaviour obtained in other research projects. (4) Carrying out fire 
simulations related to but outside OECD PRISME aiming to (i) guidance for the design of 
experiments and (ii) validation of the developed fire models.  

2.8.3 Extreme weather and nuclear power plants  (EXWE) 

The primary objectives of the research are to produce a comprehensive study about the 
frequency, intensity, spatial and temporal variation and impacts of the extreme weather 
events that are relevant from the point of safety of nuclear power plants. The research can 
be divided into sub projects that are: 
 
1. based on instrumental meteorological records available since early 1900 estimate 

frequency (return periods and probabilities), intensity, possible trends and spatial 
coverage of extreme weather conditions (e.g. storms, excess rainfall, hot and cold 
spells, snowstorms and combination of dangerous weather events) in Finland 

2. based on the climate model simulations estimate the occurrence of extreme weather 
events in the future 

3. estimate the probability of strike of tromb, down burst or low level jet on power 
plant area 

4. based on a 1000-year hindcast global climate simulation using a global climate 
model (COSMOS), estimate the joint occurrence of combinations of extreme 
weather events in the simulated past climate. 
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3 Financial and statistical information 
The planned total cost of the programme in 2007 is € 6.14 million. The major funding 
partners are VYR with € 2.715 million, VTT with € 2.33 million, Fortum with € 0.11 
million, TVO with € 0.08 million, NKS with € 0.12 million, EU with only € 0.05 million 
and other partners with € 0.74 million. The volume, funding and costs of SAFIR2010 in 
2007 have been illustrated in Table 3.1. The total extent of the programme in 2007 will be 
44 person years. In addition to the projects with VYR-funding, one project with Tekes and 
utility funding is reported and followed up within SAFIR2010 programme. The personnel 
costs are the major share of yearly expenses, as illustrated in Figure 3.2. 
 

SAFIR2010 funding in 2007
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Figure 3.1.  Financing of the SAFIR2010 programme in 2007. 
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Figure 3.2. Expenses of the SAFIR2010 programme in 2007. 



 
SAFIR2010 research projects and administration

11.06.2007
E.K. Puska/P. Suvanen

Expenses

Volume Personnel Mat&supp Travel Ext serv Other Total 2007 VYR VYR Fortum TVO NKS EU VTT Other
pers month k € k € k € k € k € k € funding % k € k € k € k € k € k € k €

1. VTT
Safety management and organisatorial learning 13 162 3 11 21,47 2 199,47 38,83792 77,470 0 0 47 0 75 0
MANOR
1. TKK&TTL
Expert work in safety critical environment 14 85,785 0 1,5 0 0 87,285 77,65939 67,785 0 0 0 0 0 19,5
SAFEEXPERTNET
2. VTT&TKK&other
Model-based safety evaluation of automation systems 15,5 158 1,57057 6 20 0 185,5706 73,05599 135,570 0 0 0 0 0 50
MODSAFE
2. VTT&TTY
Certification facilities for software 11,5 92 1 14 0 3 110 72,72727 80,000 10 10 0 0 10 0
CERFAS
2. VTT
Operator practoces and human-system interfaces in
 computer-basd control stations 17 218,127 1,5 6 1 0 226,627 32,04693 72,627 50 0 0 0 64 40
OPRACTICE
3. VTT
Development and validation of Fuel performance 30 313,988 0 20 0 5 338,988 54,27567 183,988 0 0 0 0 110 45
codes, POKEVA
3. VTT
Tridimensional core transient analysis methods 23,5 288,931 0 10 0 5 303,931 30,90537 93,931 0 0 0 0 210 0
TRICOT
3. VTT
Total reactor physics analysis system 24,1 270,152 0 10 2 3 285,152 30,56335 87,152 0 0 0 0 198 0
TOPAS
4. VTT
Numerical modelling of condensation pool 7 82,734 0 4 0 12 98,734 39,23066 38,734 0 0 20 0 40 0
NUMPOOL
4. VTT
Improved thermal hydraulic analyses of nuclear 20,5 222,887 0 22 37 2 283,887 44,34405 125,887 7 0 0 23 128 0
reactor and containment, THARE
4. Fortum
The integration of thermal hydraulics (CFD) and 6,5 80,5 0 1,5 0 0 82 0 0,000 41 0 0 0 0 41
structural analyses (FEA)…., MULTIPHYSICS
4. LTY
Participation in development of european calculation 7 44,209 2 3 0 0 49,209 49,19629 24,209 0 0 0 25 0 0
environment, ECE
4. LTY
Condensation experiments with PPOOLEX facility 21 182,039 26 9 16 0 233,039 91,41775 213,039 0 0 20 0 0 0
CONDEX
4. LTY
Large break loss of coolant accident test study 5 32,893 0 1 0 0 33,893 100 33,893 0 0 0 0 0 0
LABRE
5. VTT
Release of radioactive materilas from a degrading core 6,5 72,019 4 2 0 7 85,019 35,30858 30,019 0 0 0 0 55 0
RADECO
5. VTT
Primary circuit chemistry of fission products 28,6 223,55 50 18 20,818 0 312,368 30,69072 95,868 0 0 16,5 0 120 80
CHEMPC  
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5. VTT
Core melt stabilization 8 157,008 20 15,5 0 40 232,508 38,49674 89,508 0 0 0 0 128 15
COMESTA
5. VTT
Hydrogen risk in containments and particle bed 10,34 118,915 0 13,5 0 20 152,415 36,85005 56,165 0 0 0 0 76,25 20
issues, HYRICI
6. VTT
Risk-informed inspections of piping 14,5 184 12 12,152 10 0 218,152 39,95013 87,152 0 22 0 0 84 25
PURISTA
6. VTT
Fatigue endurance of critical equipment 7 81 25 3 3,197 0 112,197 49,1965 55,197 0 0 0 0 57 0
FATE
6.VTT
Water chemistry and oxidation in the primary circuit 12 141,785 10 6 10 0 167,785 40,39992 67,785 0 0 0 0 100 0
WATCHEM
6. VTT
Monitoriing of the structural integrity of reactor circuit 16 181,184 3 10 0 11 205,184 42,00328 86,184 0 0 0 0 119 0
RAKEMON
6.VTT
Fracture assessment of reactor circuit 22,6 305,507 7 19 7 19 357,507 38,46274 137,507 0 39 0 0 181 0
FRAS
6. VTT
Influence of material, environment and strain rate on 14,71313 220,697 10 34 45 35 344,697 38,2066 131,697 0 0 0 0 176 37
environmentally asssisted cracking.. DEFSPEED
7.VTT
Service life management system of concrete
structures in nuclear power plants 9 113,018 0 10,4 0 0 123,418 39,23091 48,418 0 9 16 0 0 50
SERVICEMAN
7. VTT
IMPACT2010 37 412,469 50 10 0 10 482,469 16,05678 77,469 0 0 0 0 180 225

7. VTT
Structures under soft impact 12,0 129 2 7 26 0 163,536 59,21387 96,836 0 0 0 0 66,7 0
SUSI
8,  VTT
Challenges in risk-informed safety management 20,3 232,961 2,2 18 1 0 254,161 43,81514 111,361 0 0 0 0 85 57,8
CHARISMA
8. VTT
Implementation of quantitative fire risk assesssment 9,2 100,836 4 9 9 41 163,836 59,10545 96,836 0 0 0 0 67 0
in  PSA, FIRAS
8. IL
Extreme weather and nuclear power plants 7,18 58,946 0 0 0 0 58,946 44,35585 26,146 0 0 0 0 0 32,8
EXWE
Administration. VTT
Programme administration and information 10 142 0 3 8 33,66 186,66 100 186,660 0 0 0 0 0 0
SAHA2007
Total 460,5 5108,676 234,2706 309,552 237,485 248,66 6138,644 44,22953 2715,093 108 80 119,5 48 2329,95 738,1

1) VYR-päätöksen 4.6.2007 mukaisesti CERFAS-hankkeelle myönnetty VYR-rahoitusta 80 k€ vuodelle 2007, joka leikattu tasaprosenttina kaikista muista hanke-esityksistä.
2) Hankkeiden kustannusbudjetit päivitetty.

Taulukon sarakeeseen NKS on päivitetty hankkeiden ilmoittamat myönnetyt NKS-rahoitukset.
Hallintohanke ajalle 1.1.2007-31.3.2008 sisältäen arvonlisäveron.  



 

Figure 3.3 shows the VYR and total funding in the projects in the eight research areas in 
2007. Figures 3.4 and 3.5 illustrate the distribution of VYR and total funding between the 
eight research areas of SAFIR2010, respectively. 
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Figure 3.3. VYR and total funding in SAFIR2010 research areas in 2007. 
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Figure 3.4. Distribution of VYR funding in SAFIR2010 research areas in 2007. 
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Figure 3.5. Distribution total funding in SAFIR2010 research areas in 2007. 
 
Figure 3.6 illustrates the distribution of person years between the eight research areas of 
SAFIR2010 in 2007. In research area 6: structural safety if reactor circuit, indicated with 
abbreviation ‘materials’ in Figure 3.6, the large number of experimental work is reflected 
in the smaller number of person years versus funding. On the other hand, in the calculation 
intensive areas, such as research area 3: fuel and reactor physics, indicated with abbrev-
iation ‘core’ in Figure 3.6, the person years are larger than the relative funding share. 
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Figure 3.6.  Distribution person years in SAFIR2010 research areas in 2007. 
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4 Organisation and information  
The programme management bodies, the steering group and the eight reference groups, 
will meet on regular basis 3–4 times annually. The ad hoc groups that have a vital role in 
some areas will carry on their operation and new groups may be formed by the project 
managers. The ad hoc groups will meet upon the needs of the specific project. All these 
groups will be regularly informed using standard progress reports. The list of persons 
involved in the steering and reference groups, as well as programme staff and their main 
duties are presented in Appendix 3.  Figure 4.1 illustrates the organisation and quality 
management in the SAFIR2010 programme. 

Steering Group

Reference Groups
and

ad hoc groups

Projects
Project realisation

Steering Group

Reference Groups
and

ad hoc groups

Projects
Project realisation

SAFIR2010
management 
handbook

According to 
Management system of
research organisation

Steering and strategic planning

Strategic planning in the
area and scientific
quidance

Figure 4.1 Organisation and quality management in the SAFIR2010 programme. 
 
The information on the research performed in SAFIR2010 will be communicated formally 
via the quarterly progress reports yearly, the annual report of the programme and the www-
pages of the programme. Additional information will be given in seminars organised in the 
various research areas. The detailed scientific results will be published as articles in 
scientific journals, conference papers, and separate reports.  
 
In addition to conducting the actual research according to the yearly plans, SAFIR2010 
will function as an efficient conveyor of information to all organisations operating in the 
nuclear energy sector in Finland and as an open discussion forum for participation in 
international projects, allocation of resources and planning of new projects.  
 
During the first year of SAFIR2010 a brochure of the new programme will be prepared. 
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