
EASTERN EUROPE RESEARCH REACTOR COALITION

 ISOTOPE PRODUCTION CAPABILITY

	Country
	
	
	
	
	AUSTRIA
	CZECH REPUBLIC
	CZECH REPUBLIC
	HUNGARY
	HUNGARY
	POLAND
	ROMANIA
	SLOVENIA

	Operator
	
	
	
	
	Atominstitut Oestrerreichischen Universitaeten
	Nuclear Research Institute REZ PLC
	Faculty of Nuclear Sciences & Physical Engineering
	Atomic Energy Research Institute
	BME INT
Institute for Nuclear Techniques
	Institute of Atomic Energy
	Institute of Nuclear Power Research, Pitesti
	J. Stefan Institute, Ljubljana

	Facility owner
	
	
	
	
	Atominstitut Oestrerreichischen Universitaeten
	Nuclear Research Institute REZ PLC
	Czech Technical University in Prague
	Atomic Energy Research Institute
	BME INT

Budapest University of Technology and Economics
	Institute of Atomic Energy
	RAAN
	J. Stefan Institute

	
	
	
	
	
	
	
	
	
	
	
	
	

	Reactor
	reactor name
	
	
	
	Triga II Vienna
	LVR-15 REZ
	VR-1 VRABEC
	Budapest Res. Reactor
	BME Oktatóreaktor
	MARIA
	Triga II Pitseti – SS Core
	Tigra-Mark II Ljubljana

	
	type
	
	
	
	Triga Mark II
	Tank WWR
	Pool 
	Tank WWR
	Pool
	Pool
	Triga Dual Core
	Tigra Mark II

	
	criticality date 
	
	
	
	1962/03/07
	1957/09/24
	1990/03/12
	1959/03/25
	1971/05/22
	1974/12/18
	1979/11/17
	1966/05/31

	
	nominal thermal power
	
	kW
	
	250
	10 000
	5
	10 000
	100
	30 000
	14 000
	250

	
	average operation power in 2008
	
	kW
	
	
	9 200
	
	10 000
	NA
	18 000
	5000
	

	
	type of fuel
	
	
	
	
	IRT-2M,UO2
	UO2 - Al
	WWR-M2
	EK-10
	MR-6 -430
	UZRH
	

	
	enrichment
	
	%
	
	
	36
	
	36
	10
	36
	20
	

	
	moderator / reflector
	
	
	
	H2O, ZRH / graphite
	H2O / H2O+Be
	H2O / BE, H2O
	H2O / BE, H2O
	H2O / H2O+graphite
	BE, H2O/ H2O+graphite
	H2O,

ZRH / H2O
	H2O,ZRH/ graphite

	
	
	
	
	
	
	
	
	
	
	
	
	

	Reactor operation schedule

Reactor operation schedule
	2008
	time of operation per year
	h
	
	
	5160
	
	2813
	~500
	4356
	140
	

	
	
	operation per year
	MWd/y
	
	
	
	
	1173
	NA
	3267
	642
	

	
	
	no cycles per year
	
	
	
	10
	
	12
	NA
	37
	3
	

	
	
	duration of cycle
	h
	
	
	504
	
	234
	NA
	100 / 264
	80
	

	
	
	time of scheduled maintenance period / modernization 
	h
	
	
	03.07.-10.08.2008
	
	July -August
	January-February and July- August
	14.04-02.05

22.09-10.10 and 5 days break in weeks: 1,8,28,32,50
	2100
	

	
	
	operation schedule attached (Y/N)
	
	
	not enclosed
	enclosed
	not enclosed
	enclosed
	not enclosed
	enclosed
	enclosed
	not enclosed

	
	
	
	

	
	
	
	AUSTRIA
	CZECH REPUBLIC
	CZECH REPUBLIC
	HUNGARY
	HUNGARY
	POLAND
	ROMANIA
	SLOVENIA

	
	
	
	

	
	planned for

2009
	time of operation per year
	h
	
	
	5040
	
	1638
	~500
	4012
	3000
	

	
	
	no cycles per year
	
	
	
	10
	
	7
	NA
	27
	6
	

	
	
	duration of cycle
	h
	
	
	504
	
	234
	NA
	100 / 264
	500
	

	
	
	time of scheduled maintenance period
	
	
	
	01.07.-15.08.2008
	
	July –August
	January-February and July- August
	14.04-08.05

13.07-24.07

28.09-23.10 and 5 days break in weeks: 5,10,24,35,49,52
	1300
	

	
	
	operation schedule attached (Y/N)
	
	
	not enclosed
	enclosed
	not enclosed
	enclosed
	not enclosed
	enclosed
	enclosed
	not enclosed

	
	
	
	
	
	
	
	
	
	
	
	
	

	Vertical irradiation channels

Vertical irradiation channels
	total number irradiation channels
	total number
	
	
	
	7
	7
	43
	20
	16
	   26
	

	
	
	max thermal neutron flux density
	n/cm2 s
	
	
	1.0 · 1014
	
	2.0 · 1014
	2.3 · 1012
	2.5 · 1014
	3.3 · 1014
	

	
	
	max fast neutron flux density
	n/cm2 s
	
	
	3.0 · 1014
	
	4.0 · 1013
	7.8 · 1011
	6.6· 1013
	2.3 · 1014
	

	
	
	channels diameter
	mm
	
	
	40,60,100
	
	32,46,56
	
	28
	25-80
	

	
	
	number of vertical position
	
	
	
	4
	
	5
	1
	8
	26
	

	
	
	
	

	
	number of channels surrounded with fuel (in-core irradiation position)
	total number
	
	
	
	3
	
	6
	1
	4
	3
	

	
	
	thermal neutron flux density
	n/cm2 s
	
	
	1.2 · 1014
	
	2.5 · 1014
	1.8 · 1012
	2.5 · 1014
	2.8 · 1014
	

	
	
	fast neutron flux density
	n/cm2 s
	
	
	
	
	4.0 · 1013
	7.8 · 1011
	6.6 · 1013
	1.2 · 1014
	

	
	
	channels diameter
	mm
	
	
	40,60
	
	32
	
	28
	80
	

	
	
	number of vertical position
	
	
	
	4
	
	5
	1
	8
	3
	

	
	
	
	

	
	number of channels in reflector
	total number
	
	
	
	4
	1
	37
	19
	1
	23
	

	
	
	max thermal neutron flux density
	n/cm2 s
	
	
	9.0 · 1013
	
	1.3 · 1013
	2.3 · 1012
	3.3 · 1013
	1.1 · 1014
	

	
	
	max fast neutron flux density
	n/cm2 s
	
	
	3.5 · 1013
	
	NA
	5.5 · 1011
	5.5 · 1011
	2.3 · 1013
	

	
	
	channels diameter
	mm
	
	
	40,60,100
	
	32,46,56
	
	28
	25
	

	
	
	
	
	AUSTRIA
	CZECH REPUBLIC
	CZECH REPUBLIC
	HUNGARY
	HUNGARY
	POLAND
	ROMANIA
	SLOVENIA

	
	
	
	
	

	
	
	number of vertical position
	
	
	
	4
	
	5
	1
	6
	23
	

	
	
	
	

	
	number of channels with hydraulic or pneumatic transfer system
	total number
	
	
	
	
	
	1
	0
	4
	NA
	

	
	
	max thermal neutron flux density
	n/cm2 s
	
	
	
	
	5.0 · 1013
	NA
	2.1· 1014
	
	

	
	
	max fast neutron flux density
	n/cm2 s
	
	
	
	
	2.0 · 1012
	NA
	2.3· 1013
	
	

	
	
	channels diameter
	mm
	
	
	
	
	22
	NA
	28
	
	

	
	
	number of vertical position
	
	
	
	
	
	1
	NA
	6
	
	

	
	
	
	

	
	special irradiation channels
	YES / NO
	
	
	
	YES
	YES
	YES
	NO
	YES
	
	

	
	
	type of channel
	
	
	
	pneumatic transfer system
	rabbit transfer system
	rabbit transfer system
	-
	hydraulic

transfer system
	open-side
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Radioisotope processing facility
	irradiation containers
	type
	
	
	
	
	
	pressed 

or welded
	
	pressed

 or welded
	welded
	

	
	
	diameter
	mm
	
	
	40,60,80
	
	30,42,54
	29
	25
	23
	

	
	
	height
	mm
	
	
	100

(for Ø 40,60),  300 (for Ø 80)
	
	120  

(for Ø 32,42),  180 (for Ø 56)
	120
	standard 100

 or 87 for channels with hydraulic transfer system
	150
	

	
	hot cells connecting with reactor facility
	number
	
	
	
	
	
	4
	
	3
	2
	

	
	
	shielding
	
	
	
	
	
	concrete
	
	concrete
	concrete
	

	
	Radioisotope Production Facility (RIPF)
	name
	
	
	
	Radio

Pharmaceutical Division
	
	Isotope Institute, Budapest
	
	Radioisotope Center POLATOM
	
	

	
	
	Owner / position at institution organization
	
	
	
	Ustav Jaderneho Vyzkumu Rez plc
	
	
	
	Institute of Atomic Energy
	N /A
	

	

	Radioisotope production

Radioisotope production
	total activity  produced per year
	2008
	GBq
	
	0
	192 360
	0
	61 800
	0
	380 000
	41 100
	0

	
	main isotope production

 (YES / NO)
	I-131
	
	
	NO
	NO
	NO
	YES
	NO
	YES
	YES
	NO

	
	
	Mo-99
	
	
	NO
	NO
	NO
	NO
	NO
	NO
	YES
	NO

	
	
	Ir-192
	
	
	NO
	YES
	NO
	NO
	NO
	YES
	YES
	NO

	
	
	Sm-153
	
	
	NO
	YES
	NO
	YES
	NO
	YES
	NO
	NO

	
	
	Yb-169
	
	
	NO
	NO
	NO
	NO
	NO
	YES
	NO
	NO

	
	
	Y-90
	
	
	NO
	YES
	NO
	YES
	NO
	YES
	NO
	NO

	
	
	
	
	AUSTRIA
	CZECH REPUBLIC
	CZECH REPUBLIC
	HUNGARY
	HUNGARY
	POLAND
	ROMANIA
	SLOVENIA

	
	
	
	
	

	
	
	Lu-177m
	
	
	NO
	YES
	NO
	NO
	NO
	YES
	NO
	NO

	
	
	Re-188
	
	
	NO
	NO
	NO
	NO
	NO
	YES
	NO
	NO

	
	
	Co-60
	
	
	NO
	NO
	NO
	NO
	NO
	YES
	YES
	NO

	
	
	Au-198
	
	
	NO
	NO
	NO
	NO
	NO
	YES
	NO
	NO

	
	
	other
	
	
	NO
	Sm-153, Lu-177 Ho-166, Hg-203, Sb-124, Ta-182, sodium iodhippuricium, sodium iodide, thallous chloride, gallium citrucum

	NO
	Ho-166, I-125,

Hg-203, Zn-65
	NO
	P-32, S-35, Co-58, Ni-65, Fe-59, Cu-63, Hf-181
	
	NO

	
	
	biological samples
	
	
	NO
	YES
	NO
	NO
	NO
	YES
	YES
	NO

	
	base of collaboration
	RIP needs
	
	
	N/A
	nothing
	N/A
	N/A
	N/A
	Mo-99 collaboration on base CRP
	N/A
	N/A

	
	
	RIP offers
	
	
	N/A
	Irradiation

 in vertical channels
	N/A
	N/A
	N/A
	Irradiation

 in  channels with hydraulic transport system
	N/A
	N/A

	
	
	available irradiation space (under signed annual contracts)
	
	
	
	2 channels

in the reflector and 1 in the fuel
	
	
	
	1 channel 

with hydraulic transfer system
	20
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Other utilization
	activation analysis
	YES / NO
	
	
	YES
	YES
	NO
	YES
	YES
	NO
	YES
	YES

	
	Neutron Transmutation Doping of Silicon (NTD)
	YES / NO
	
	
	NO
	YES
	NO
	NO
	NO
	YES
	NO
	NO

	
	Boron Neutron Capture Therapy (BNCT)
	YES / NO
	
	
	NO
	YES
	NO
	NO
	NO
	YES
	NO
	NO

	
	minerals modification
	YES / NO
	
	
	NO
	NO
	NO
	NO
	NO
	YES
	NO
	NO

	
	neutron radiography
	YES / NO
	
	
	YES
	NO
	NO
	YES
	NO
	YES
	YES
	YES

	
	neutron scattering
	YES / NO
	
	
	YES
	YES
	NO
	YES
	NO
	YES
	YES
	NO

	
	materials / fuel test experiments
	YES / NO
	
	
	NO
	YES
	NO
	NO
	NO
	NO
	YES
	NO

	
	others
	YES / NO
	
	
	Student exercises
	NO
	Student exercises
	NO
	Student exercises
	NO
	NO
	YES


PAGE  
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*) - red marked data (Romania):  after modernization period / second half of 2009

