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ABSTRACT

In January 2008, representatives of research reactors (RRs) in Austria, Czech Republic, Hungary, Romania, and Poland, and a representative of the IAEA, met in Budapest, Hungary at the initiative of the KFKI Atomic Energy Research Institute to discuss co-operation among East European RRs in line with IAEA efforts to improve RR utilisation through formation of coalitions and networks. The participants agreed that co-operation between the participating reactors would be initiated under the name of East European Research Reactor Initiative (EERRI). The meeting agreed on a final report with action items as initial activities for the initiative.

Subsequently, a Memorandum of Understanding was signed by the institutions which participated in the meeting, as well by the three other research reactor institutions in the Czech Republic, Hungary, and Slovenia that were invited to join after the January 2008 meeting. A second meeting of the EERRI was held in September 2008 at the Atominstitut, Vienna with support of IAEA TC Project RER/4/029.

The paper will describe the formulation and initial implementation of EERRI in its first year of activities. This includes the results of the initial meetings, and subsequent follow-up activities, including the establishment of coordinators for different areas of potential activity, as well as agreement to share and post reactor operating schedules and available irradiation positions so that prospective customers including for isotope production will have more readily accessible knowledge in regard to the schedules of the reactors in this coalition. The future plans for EERRI will also be discussed.

1. Introduction

While research reactors (RRs) have been contributing to the development of nuclear science, power, and medicine for more than a half-century, the operating environment - especially financial, safety, and security requirements - as well as user and public demands, have significantly changed in recent years. Thus, nowadays there is a complex environment that encourages RRs to coordinate their activities and to pursue greater regional and international cooperation. A number of proposals have been made by the international RR community, including ideas already foreseen in a few IAEA studies [1], to form regional coalitions of RRs to collectively improve utilization and to strengthen best practices in management, operations, security, and safety.

The idea of forming a regional coalition among East European Research Reactors was outlined at the IAEA International Conference on Research Reactors: Safe Management and Effective Utilization (Sydney, Australia, 5-9 November 2007). Representatives of some several East European Research Reactors started to discuss possible common initiatives that could help RRs in this region to accommodate to the changing world and requirements for nuclear training and irradiation services.

2. East European Research Reactor Initiative (EERRI)
Following the initial ad-hoc discussions mentioned above, an exploratory meeting was held in Budapest, Hungary on January 28-29, 2008 at the invitation of the KFKI Atomic Energy Research Institute (AEKI). Representatives of research reactors in Vienna, Austria; Rez, Czech Republic; Pitesti, Romania; and Swierk, Poland, and the IAEA met at KFKI/AEKI to discuss possibilities for enhanced co-operation among East European Research Reactors [2].

2.1. 1st Meeting – Budapest, January 28-29, 2008
Overview

At the meeting the representatives of each participating RR gave a summary of reactor operation and utilization. On the basis of the presented utilization histories and capabilities, it was noted that the East European RRs have been used for many decades mainly for:

- material testing by neutron physics methods, studying radiation damage, and the properties of irradiated materials, 

-irradiation services for  radioisotopes, and 

-education and training.

It was noted that taking a strategic view, a considerable redeployment of the traditional roles for these RRs can be foreseen within about 10 years. Since Europe has decided to construct powerful new facilities intended to fulfil the needs of the whole continent for the above purposes
 by 2015-2020, it is obvious that these leading edge facilities soon or later will take over the traditional roles of the present research reactors. 

Due to this fact, the participants of the meeting agreed that in the coming 10-year period the existing East European research reactors will either decrease their services and will be shut down smoothly, or they will offer improved services for the user communities, which will also assist in preparing for the use of these new powerful European facilities (such as the Jules Horowitz Reactor, JHR; and the planned European Spallation Source). The participants agreed upon the desirability of the second course, and towards this end the East European research reactors should unite their efforts to maintain and improve their services, and use the synergies of the existing facilities.

Thus, the participants agreed that enhanced co-operation among the participating reactors would be desirable. In line with IAEA efforts to improve RR utilisation through formation of coalitions and networks, it was defined also that the co-operation would be initiated under the name of East European Research Reactor Initiative (EERRI).

In addition to the reactors present at the meeting in Budapest, it was decided to form a comprehensive coalition in the region and thus to also invite three smaller reactor institutions, namely Jozef Stefan Institute TRIGA, Ljubljana; Czech Technical University SPARROW-1 (CTU, Prague); and Training Reactor of Budapest Technical University to participate in the future co-operation.

Subsequently, a Memorandum of Understanding was signed by the institutions which participated in the meeting, as well by the three other research reactor institutions in the Czech Republic, Hungary, and Slovenia that were invited to join after the January 2008 meeting.

Areas of Cooperation and Collaboration

The discussion at the Budapest meeting also agreed on the necessity of exchanging operational and other experiences in regard to spent fuel management and return of spent fuel to the country of origin. The participants thus focused on future enhanced cooperation to increase reactor utilization. The following main conclusions were reached:

In education and training field, it was noted that the European Nuclear Education Network (ENEN, www.enen-assoc.org) already plays a key role, as well as the Nuclear European Platform for Training and University Organizations (NEPTUNO, http://www.sckcen.be/neptuno/). Low-power research reactors are especially well-suited for many training activities, while such activities are not as easily accommodated in higher power research reactors. The smaller reactors may also serve as preparatory sites to develop advanced measurements and other methods development for larger reactors. On the other hand, the larger reactors are open for helping the education and training services offered by ENEN. However, interesting ideas on new types of training courses and on coordinating various existing courses were discussed, and it was agreed that there are interesting possibilities for coalition activity in this area. 

Co-operation in the field of neutron beam experiments appeared to be the most promising area to be organised. Though neutron beam experiments are performed at most of the participating reactors, the user system applied at the Budapest Neutron Centre (BNC) was accepted as good practice. The participants agreed to develop similar systems at each reactor and then to merge them if practicable. The participants also discussed the possibility to co-operate in the marketing of such reactor services by using harmonised web-pages describing experimental equipment capabilities, reactor utilisation and also by other means. A related issue is harmonisation of instrument developments at the co-operating reactors. The harmonisation process should aim at improving services and also at jointly developing tools to be used as preparatory instruments of future ESS experiments.

Irradiation of materials and fuel/PIE. The parties pointed out that, since irradiation and PIE activities are generally organised as contract-based activities, co-operation in this field seems to be more complicated. Nevertheless, it was decided that information on the available and planned services should be collected for joint marketing purposes. It is desirable to find appropriate research targets for an open co-operation in this field that may be later continued at JHR.

Regarding isotope production, although the topic was raised, the participants did not discuss potential co-operation in this field during the initial meeting, instead they agreed to postpone this issue to the 2nd meeting of EERRI.

2.2. 2nd Meeting – Vienna, September 4-5, 2008
The purpose of the meeting held in at the Atominstitut in Vienna September 4-5, 2008, was to strengthen implementation of the EERRI coalition and to review action items defined at the 1st EERRI meeting. This meeting was organized with the financial support of IAEA Technical Cooperation Project RER/4/029, Enhancement of the Sustainability of Research Reactors and Their Safe Operation Through Regional Cooperation, Networking and Coalitions. It was announced that the EERRI Memorandum of Understanding had been signed by all the participants of the January 2008 meeting and by the Budapest University, CTU Prague, and Josef Stefan Institute Ljubljana reactors. Thus, the EERRI officially exists as a coalition [3].

Representatives of the three additional reactors noted above participated in the second meeting. Thus, it can be declared that the EERRI coalition represents all together 8 reactors.

In addition to reviewing the action items outlined at the 1st meeting, tasks for the forthcoming period were defined. The tasks were agreed as follows, with coordinators assigned for each activity area:

The EERRI education and training activities were promptly addressed by responding to IAEA needs for training courses for countries considering new research or power reactor projects with a near-term need for training in beginning-level to specific advanced topics. EERRI designated a coordinator (a representative of TU Vienna, Austria), who was asked to summarise the education and training capabilities of EERRI on the one hand, and on the other hand to interact with IAEA to define the specific training activities, programmes and courses needed in the next 12-18 months.

Neutron scattering together with other beam applications (e.g. NR, NAA) was emphasized as a near-term EERRI activity. As the Budapest Neutron Centre (BNC)
 will organize and host a “Central European Training School on Neutron Scattering” in May 2009, it was recommended that the organizers utilize lecturers from other EERRI members to introduce their relevant existing or planned neutron scattering facilities and capabilities. It was also recommended to invite young researchers from other EERRI institutions to participate in the school. A coordinator (a representative of AEKI, Hungary) was designated and was asked to establish a standard format (template) and to collect technical information on available neutron beam instruments and experiments, as well as relevant contact persons at the other EERRI facilities for disseminating on the EERRI web-site.

Isotope production received emphasized attention at the meeting. It was stressed that the isotope business in several EERRI members are run by organizations that are separated from the RRs and the RRs simply irradiate the targets for the isotope producer and in turn receive nominal income only for supplying neutrons. Economic and business problems with small-scale or occasional isotope production, especially Mo-99 were also highlighted. The responsible coordinator for this issue (a representative of IAE Swierk, Poland) was designated with the task to collect reactor operation schedules and display updated information on availability of irradiation spaces.

Irradiation of fuel and materials/PIE. Although the irradiation and PIE activities are generally organised on a contract-basis at each reactor, it would be desirable to collect information on the available and planned services for joint marketing purposes. Therefore a responsible coordinator was also designated and asked to prepare and circulate a template sheet for data collection on relevant irradiation loops/rigs and programmes in EERRI reactors. The coordinator (representative of NRI, Czech Republic) was also asked to prepare information on in-pile loops and irradiation programmes planned for the Jules Horowitz reactor for posting on EERRI web page in order to promote consideration of possible collaborations between EERRI facilities.

Information and organizational issues were also considered. Establishment of a web-site for EERRI to ensure general information dissemination and a discussion board was decided (public platform for the information templates mentioned above). Regarding activity coordination and monitoring the task implementation between EERRI meetings, a monthly and/or bi-monthly conference call among the members was agreed. The IAEA representative was asked to manage these issues and to host a web-site for the EERRI coalition.

3. Summary of the first year activity of EERRI

Summarising the first year activities of the EERRI coalition, a formalized and regular dialogue among the RR operators can be mentioned as the most important achievement. Beyond the sharing of information, a kind of joint thinking and planning has been started since the first meeting. It is expected that this process will strengthen and mature. 

The coalition defined the strategic goals and the fields of cooperation as follows:

· Strategic goals: based on the synergy effect of the existing facilities to offer improved services for the user communities which will prepare themselves for the time of using leading-edge European facilities.

· Fields of cooperation:

· Education and training

· Neutron beam application

· Isotope production

· Irradiation of fuel and materials/PIE

Reviewing the activities and the implementation status of the action items, the first year summary of the EERRI and results can be summarised in the following tables (see Tables 1 to 7):

Table 1.
Meetings and communications

	Meeting
Place and date
	Meeting subject
	Participants 
countries/persons
	Main achievements

	Budapest,
28-29 January
2008
	Exploratory meeting
	6/13
	Establishment of EERRI

Define strategic goals and cooperation fields

Formulate Memorandum of understanding

Designate contact person

Outline work plan with 7 action items

	Vienna,
4-5 September
2008
	Plenary meeting supported by IAEA TC RER/4/029
	7/14
	Official announcement of the existence of EERRI coalition

Monitor implementation of action items

Designate coordinators for each cooperation field

Outline work plan with 9 action items


Table 2.
Represented countries and organizations/reactors with the designated field coordinators

	Country
	Organization
	Reactor
	Person
	Specific EERRI duties

	Austria
	TU Vienna
	TRIGA 250 kW
	Mr. H. Boeck/AUT
	Coordinator on training activities

	Czech Republic
	NRI Rez
	LWR-15
10 MW
	Mr. V. Broz/CZE
	Coordinator fuel and material irradiation and PIE

	
	TU Prague
	VR-1 5 kW
	Mr. L. Sklenka/CZE
	–

	Hungary
	AEKI
	BRR 10 MW
	Mr. S. Tozser/HUN
	Primary contact person for general EERRI matters

	
	
	
	Ms. R. Baranyai/HUN
	Coordinator on neutron scattering and beam application

	
	TU Budapest
	100 kW
	Mr. A. Aszodi
	–

	Poland
	IAE Swierk
	MARIA 30 MW
	Mr. G. Krzysztoszek

Mr. J. Jaroszewicz

Mr. J. Milczarek/POL
	–

Coordinator on isotope production

	Romania
	ICN Pitesti
	TRIGA 14 MW
	Mr. M. Ciocanescu/ROU
	–

	Slovenia
	JSI Ljubjana
	TRIGA 250 kW
	Mr. M. Ravnik/SLO
	–

	Austria
	IAEA
	–
	Mr. I. Goldman/IAEA
	Organizational issues


Table 3.
Action items and their implementation status

	Action
Item
	Description (task)
	Responsible
	Status

	Action items defined in the Budapest meeting (28-29 January 2008)

	A1/1
	Inform and invite Ljubljana, Prague and Budapest TU reactors
	Mr. S. Tozser/HUN
	Done

	A1/2
	Collect ideas on new and coordinated training courses
	Mr. H. Boeck/AUT
	Done

	A1/3
	Provide information on the BNC system for other reactor managers 
	Ms. R. Baranyai/HUN
	Done

	A1/4
	Organize a workshop on the harmonization of web-pages and user systems 
	Ms. R. Baranyai/HUN
	Partly done and transferred to A2/1

	A1/5
	Collect information of planned instrument development and to present it on the next meeting
	Mr. J. Jaroszewicz/POL
	Done

	A1/6
	Collect information on available and planned irradiation and PIE services and to present it at the next meeting
	Mr. J. Jaroszewicz/POL

Mr. M. Ciocanescu/ROU
	Done

	A1/7
	Provide information on the JHR meeting in March for the other participants
	Mr. H. Boeck/AUT
	Transferred to A2/8

	Action items defined in the Vienna meeting (4-5 September 2008)

	A2/1
	Establishment of a web site for EERRI, for general information, documents, and a discussion board
	Mr. I. Goldman/IAEA
	Done

	A2/2
	Hold a monthly or bi-monthly conference phone call of EERRI members to coordinate activities between major meetings and to review action items and implementation plans
	Mr. S. Tozser/HUN
Mr. I. Goldman/IAEA
	Continues

(4 conference calls were made by the end of January 2009)


Table 3.
(cont.)

	Action
Item
	Description (task)
	Responsible
	Status

	A2/3
	Define the specific training activates and courses needed in the next 12-18 months
	Mr. H. Boeck/AUT
	Done see Table 4

	A2/4
	Organization issues of Central European Training School on Neutron Scattering (Budapest, 11-14 May 2009) 
	Ms. R. Baranyai/HUN
	In progress (final programme settled)

	A2/5
	Establishing a standard format and collect technical information on available neutron beam instruments and experiments and relevant contact persons
	Ms. R. Baranyai/HUN
	In progress

	A2/6
	Collect information on reactor operating and shutdown schedules
	Mr. J. Jaroszewicz/POL
	Done for first part of 2009 (see Table 5)

	A2/7
	Elaboration of a proposal to enhance cooperative mechanisms in order to strengthen coordinated isotope supply from EERRI organizations
	Mr. J. Jaroszewicz/POL
	Ongoing

	A2/8
	Prepare a template sheet for data collection on relevant irradiation loops/rigs and programmes
	Mr. V. Broz/CZE
	Done

	A2/9
	Preparing and submitting a paper for an EERRI presentation at the RRFM 2009 meeting
	Mr. S. Tozser/HUN
	Done


Table 4.
Research Reactors of EERRI coalition (activity summary)

	Country
	AUSTRIA
	CZECH REPUBLIC
	HUNGARY
	POLAND
	ROMANIA
	SLOVENIA

	Reactor data

	Reactor
	Triga II Vienna
	LVR-15 REZ
	VR-1 VRABEC
	BRR
	BME
E&T Reactor
	MARIA
	Triga II Pitseti
	Tigra-Mark II Ljubljana

	Type
	Triga Mark II
	Tank WWR
	Pool
	Tank WWR
	Pool
	Pool
	Triga Dual Core
	Triga Mark II

	Power
	250 kW
	10 MW
	5 kW
	10 MW
	100 kW
	30 MW
	14 MW
	250 kW

	Education and Training abilities (maintained by Mr. H. Boeck/AUT)

	Disciplines
	See Table 5.

	Main Isotope Production (maintained by Mr. J. Jaroszewicz/POL)

	I-131
	-
	-
	-
	YES
	-
	YES
	YES
	-

	Mo-99
	-
	-
	-
	-
	-
	-
	YES
	-

	Ir-192
	-
	YES
	-
	-
	-
	YES
	YES
	-

	Sm-153
	-
	YES
	-
	YES
	-
	YES
	-
	-

	Yb-169
	-
	-
	-
	-
	-
	YES
	-
	-

	Y-90
	-
	YES
	-
	YES
	-
	YES
	-
	-

	Lu-177m
	-
	YES
	-
	YES
	-
	YES
	-
	-

	Re-188
	-
	-
	-
	-
	-
	YES
	-
	-

	Co-60
	-
	-
	-
	-
	-
	YES
	YES
	-

	Au-198
	-
	-
	-
	-
	-
	YES
	-
	-

	( A/year
	-
	192 TBq
	-
	56 TBq
	-
	380 TBq
	41 TBq
	-

	Other vertical channel applications (maintained by Mr. J. Jaroszewicz/POL)

	Biological
	-
	YES
	-
	-
	-
	YES
	YES
	-

	NAA
	YES
	YES
	-
	YES
	YES
	-
	YES
	YES

	Other(1)
	E&T
	NTD
	E&T
	E&T, CI
	E&T
	NTD, CI
	
	E&T

	Materials/fuel test experiments (maintained by Mr. V. Broz/CZE)

	Loops/Rigs
	See Table 6.

	Neutron Scattering and Beam Port Applications (maintained by Ms. R. Baranyai/HUN)

	Horizontal Facilities
	In progress


Remark (1): SE: Education&Training (student experiences), NTD: Neutron transmutation doping of silicon, CI: commercial irradiations.

Table 5.
Education and training subjects covered by EERRI coalition

	Education and training subjects
	TU
Vienna
	NRI
Rez
	TU
Prague
	BRR
Budapest
	TU
Budapest
	TRIGA
Ljubjana
	MARIA
Swierk
	TRIGA
Pitesti

	Regulatory requirements
	
	
	Yes
	
	Yes
	
	
	Yes

	Code of Conduct
	
	Yes
	
	
	
	
	Yes
	Yes

	RR Management
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes

	Staffing requirements
	
	Yes
	Yes
	
	
	
	
	Yes

	Site requirements
	
	
	
	
	Yes
	
	
	

	Waste management
	
	
	
	
	Yes
	
	
	Yes

	Public information
	
	
	
	Yes
	Yes
	
	
	Yes

	Physical security
	
	
	Yes
	
	
	
	
	Yes

	Emergency procedures
	
	Yes
	Yes
	Yes
	Yes
	
	Yes
	Yes

	Nuclear project planning and implementation/control
	
	
	
	Yes
	
	
	
	

	Decommissioning planning and implementation
	
	Yes
	
	
	Yes
	
	Yes
	Yes

	RR Overview
	Yes
	
	Yes
	Yes
	Yes
	
	Yes
	Yes

	RR Utilization
	Yes
	Yes
	Yes
	Yes
	
	
	Yes
	Yes

	Introduction to atomic and nuclear physics
	Yes
	
	Yes
	
	Yes
	
	
	Yes

	Reactor physics
	Yes
	
	Yes
	
	Yes
	Yes
	Yes
	Yes

	I&C Systems
	Yes
	
	Yes
	
	
	
	
	Yes

	Thermohydraulics
	
	
	
	
	Yes
	
	Yes
	Yes

	Maintenance and inspection programmes
	Yes
	Yes
	Yes
	Yes
	
	
	Yes
	Yes

	Fuel management
	
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes

	Fuel Cycle
	
	Yes
	
	Yes
	Yes
	Yes
	Yes
	Yes

	Water chemistry
	
	Yes
	
	Yes
	
	
	
	

	Radiation protection
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	Yes

	Personnel monitoring
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	Yes

	Environmental monitoring 
	Yes
	Yes
	
	Yes
	Yes
	
	Yes
	Yes

	Practical course on reactor physics and kinetics
	Yes
	
	Yes
	
	Yes
	
	Yes
	Yes

	Practical course on I&C systems
	Yes
	
	Yes
	
	
	
	
	Yes

	Practical course in radiation protection and dosimetry
	Yes
	
	Yes
	Yes
	Yes
	
	Yes
	Yes

	Practical course on fuel management
	
	Yes
	Yes
	Yes
	
	Yes
	Yes
	Yes


In the education and training field, it should be mentioned that upon the request of IAEA the first course (to serve as a pilot or model course) will be delivered by the coalition with the involvement of four of EERRI’s institutions and the active participation of the Agency, as well. The course is organised under the Group Fellowship Training Programme on Research Reactors (GFTPRR) for developing human resources. The first GFTPRR course is planned for a 6-week period in May-June 2009 and it is offered to participants from MS who have expressed interest in this subject to the IAEA. A separate presentation will be held on this subject in the RRFM 2009 [4].

Table 6.
Materials/fuel test experiments (loop/rigs) operated in RRs of EERRI Coalition
	Reactor (Country)
	LVR 15 (CZECH REPUBLIC)
	MARIA
(POLAND)

	Facility
	BWR 1
	BWR 2
	RVS 3
	RVS 4
	CHOUCA
	FLAT IRRADIATION RIG
	NTD

	Type
	in-pile loop
	in-pile loop
	in-pile loop
	in-pile loop
	irradiation rig
	irradiation rig
	

	Purpose
	material behaviour and radioactivity transport under BWR conditions
	material behaviour and radioactivity transport under PWR/VVER conditions
	neutron irradiation of constructional materials used for reactor vessel construction
	silicon doping

	Parameters

	medium
	water
	water
	water
	water
	He / N / Ar
	He / N / Ar
	

	pressure
	11 MPa
	12 MPa
	16.5 MPa
	15.7 MPa
	100 kPa
	100 kPa
	

	temperature
	310 °C
	310°C
	345°C
	311-322°C
	300 °C
	300 °C
	

	volume
	62 l
	510 l
	210 l
	10 l
	30 l
	30 l
	

	flow
	3000 kg/hr
	3000 kg/hr
	10000 kg/hr
	2000 kg/hr
	
	
	

	heat flux / heating capacity
	45 kW
	 
	100 kW
	60 W/cm2, heated length 560 mm
	6 x 2 kW
	8x800 W / 6x400 W
	

	Neutron flux:
	~1x1018 n/m2s
	~1x1018 n/m2s
	~1x1018 n/m2s
	~1x1018 n/m2s
	~1x1018 n/m2s
	~1x1018 n/m2s
	

	Specimen space
	 
	specimen strained
	 
	 
	Æ 56 x 400 mm
	50x120x500 mm, 20x60x260 mm
	5 and 6 inches

	Services
	· Investigation of materials mechanical properties degradation and corrosion behaviour under irradiation and BWR water chemistry conditions

· Investigation of radioactivity transport and behaviour under BWR conditions (eg. hydrogen water chemistry, zinc injection, etc.)

· Testing of high-temperature, high pressure sensors for water chemistry monitoring
	· Investigation of structural materials mechanical properties degradation and corrosion behaviour under irradiation and PWR/VVER water chemistry and thermal-hydraulic conditions

· Investigation of behaviour (corrosion, hydriding) of fuel cladding materials under influence of irradiation, thermal flux and water chemistry conditions
	· Tensile specimen, CT specimen, round Cts, up to 40 Charpy-V specimens
	· Charpy-V specimens
	


Table 6. (Cont.)
	Reactor (Country)
	BRR (HUNGARY)
	Triga II Pitseti – SS Core (ROMANIA)

	Facility
	BAGIRA 1
	BAGIRA 2
	Loop A
	C1&C2
	C5
	C6 
	C9 

	Type
	in-pile irradiation rig
	in-pile irradiation rig
	loop
	In pile capsules
	In pile capsule
	In pile capsule
	In pile capsule

	Purpose
	neutron irradiation of constructional materials used for reactor vessel construction
	neutron irradiation of constructional materials used for reactor vessel construction
	Irradiation tests of fuel elements and structural materials used in PHW reactors
	Irradiation tests of fuel elements

Two independent capsules for parametric testing
	Structural materials irradiation tests in inactive environment
	CANDU type fuel element tests in fast transient regimes in TRIGA ACPR reactor
	Cycling tests on fuel elements

	Parameters

	medium
	He/Nitrogen
	Demineralised water
	Helium
	Demineralised water

	pressure
	300 kPa
	300 kPa
	13.5 MPa
	12 MPa
	0.6 MPa
	0.4 MPa
	10.7 MPa

	temperature
	150-500 °C
	70-150 °C
	3100 °C
	3300 °C on fuel clad
	2900 °C
	500 °C
	3250 °C on fuel clad

	volume
	5 l
	5 l
	252 l
	30 l - convection
	
	7.5 l
	3 l

	flow
	-
	-
	3-7 m3/h
	4 m3/h
	-
	Stagnant water
	0 – 4 m3/h

	heat flux / heating capacity
	80 W
	-
	100 kW
	30 kW
	10 kW
	20.000 MW peak power pulse
	21.5 kW

	Neutron flux:
	4x109 n/m2s
	3x109 n/m2s
	~3.2 x1018 n/m2s
	~2x1018 n/m2s
	~1017 n/m2s
	~2x1018 n/m2s
	~2x1018 n/m2s

	Specimen space
	20x30x300
	20x20x300
	
	
	
	
	

	Services
	· Charpy-V specimens, tensile specimens, CT specimens


	· Charpy-V specimens, tensile specimens, CT specimens 
	· Overpower type tests on fuel element

· Power ramp type tests on fuel element

· Corrosion and mechanical behavior studies on structural materials used in CANDU pressure tubes

· LOCA type tests
	· Fuel element dimensional measurement

· Fission products pressure – on line

· Power ramp

· Short-time irradiation for residual deformation of the cladding determination
	· Structural materials irradiation tests in inactive environment: Zircalloy-4, steel 403-M, Zr-2,5%Nb until 2,3X1022 nvt

· Irradiation and tensile test of Chorpy standard minisamples – maximum 30 samples per irradiation campaign


	· Thermomecanical behavior of CANDU type fuel element in fast power transients


	· Cycling tests on fuel elements that should confirm the fuel capacity to support a wide range of power cycling that occurs in normal operation of a CANDU reactor during power load following.




Table 7.
Operation Schedule of EERRI RR operation in 2009

[image: image1.wmf]
As can be seen in the tables, considerable progress was achieved in the first year of the EERRI coalition. The EERRI in its first year of existence outlined the most important functional mechanisms (annual plenary meetings and monthly or bi-monthly conference calls), defined the fields of cooperation and shaped the forms of organisation and communication. Responsible persons were designated on each cooperation field who are expected to maintain the specific cooperation issues (collect, standardise and share information) within the coalition. Due to their efforts, some standard formats for listing the human and facility resources of the coalition have already been completed and are available in the web-site hosted by IAEA.

The concerned EERRI coalition web-sites are:

http://tc.iaea.org/tcweb/regionalsites/europe/news/newsstory/default.asp?newsid=356
http://www.iaea.org/OurWork/ST/NE/NEFW/rrg_EERRI.html
Regarding the IAEA contribution, although the IAEA representative participated on the first meeting as an observer “only”, from the time of the second meeting the IAEA role became an integral part of the coalition. The IAEA not only ensures limited financial support at this time, but the IAEA hosts and maintains the EERRI web site and ensures significant coordination to manage the activity of the coalition. The technical conditions for conference calls were organised and supported by IAEA, and as well the coalition enjoys the support of the Agency.

In a recent development, it should be mentioned that the Vinca Institute (Serbia) expressed its willingness to participate in the coalition work. It was agreed that they could participate as an observer beginning with the first teleconference in 2009.

Regarding the future, it was decided that the 3rd plenary meeting will be held in Vienna at IAEA on 26-27 March after the RRFM meeting. Regarding achievements of the first year, the most attractive developments to date involve the education and training field, with plans to organise more specific and subject oriented courses based on the synergy of coalition represented by all participants. 

Some progress may be expected in the isotope production area, as well as neutron scattering and beam application its first year the EERRI coalition has already begun to establish international visibility it is the intention of the coalition to gain broader awareness and  international acceptance as well.

4. Conclusion

Although one-year is too short to make a real balance on the results and benefits of EERRI, it is long enough to draw some conclusions about the ongoing activities. It is obvious that the EERRI coalition has made considerable progress during its first year. 

On the basis of the one-year experience the following conclusions can be made in regard to “lessons learned” for others considering the formation of similar arrangements:

· The strategic goal(s) of the coalition as well as the cooperation fields should be clearly specified as early as possible. It is not feasible to start with full-scale cooperation with a large number of parties because there is too large a spectrum to manage, and it is better to start with a few items only (to have positive feedback and cooperation successes as soon as possible).

· The functional issues (how the coalition is working) have to be defined in the very beginning. In this field, information-sharing and regular communication (e.g. monthly or bi-monthly calls) should be mentioned as key factors to keep the coalition active. A web-site as a general information base and discussion forum can be recommended.

· As a working method, itemised task distributions with defined deadlines and responsibilities seem a manageable a questioning method.

· Personal responsibility and motivation is a key factor. Therefore it is important to designate one (and only one) responsible person for each cooperation field.

· The operation of the coalition has to be based on a questioning attitude. Progress must be monitored on regular basis (e.g. quarterly).

· The IAEA plays an outstanding facilitator role. Beyond its financial support the Agency ensures regular management assistance for “operating” the coalition.
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� European Spallation Source (ESS) for material testing by neutron physics methods; Jules Horovitz Reactor, Cadarache, France for studying radiation damage and the properties of irradiated materials; and High Flux Reactor, Petten, the Netherlands for preparing radioisotopes.


� BNC is a consortium, which manages the utilization issues of the Budapest Research Reactor (BRR).





