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M.Mikuž:	WP15.5-JSI	

TRIGA	Mark	II	Reactor	Ljubljana	

•  1st	criDcality:		
– 31st	May,	1966	

•  Pmax		
– 250	kW	(steady	state)	
– 1	GW	(pulse)	

•  Fuel	
– UZrH	(12	wt.	%	U)	
– E=	20	%	
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Naris	
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TLORIS	
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Proposed	irradiaDon	facility	



TRIGA	IrradiaDon	Channels	
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Goal	

	
•  Develop	and	install	a	large	sample	irradiaDon	
(2R	<	15	cm)	facility	in	the	tangenDal	channel	
of	the	JSI	TRIGA	reactor	
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TangenDal	Channel	CharacterisDcs	

•  Inner	diameter:	15	cm	
•  Neutron	flux	characterisaDon:		
– L.	Snoj	et	al.,	Appl.	Rad.	Isot.	70	(2012)	483–488		

•  Neutron	flux:	1.3e12	n/cm2s	
– Thermal	(E<0.625	eV):	58	%	
– Epithermal	(0.625	eV	<	E	<	100	keV):	25	%	
– Fast	(	E	>	100	keV):	17	%	->	2.2	E11	n/cm2s		

• 1e15	neq/cm2	in	1	½	hours	
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Neutron	Spectra	

 Central channel (CC)
 Radial piercing port (RPP)
 Radial beam port (RBP)
 Tangential channel (TangCh)
 Thermalizing column (ThCol)
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TangenDal	channel	

Thermal	 Epi-thermal	 Fast	



Milestone	for	M12	

•  MS15.9	(MS17):	Design	of	a	transport	system	
for	neutron	irradiaDons	of	large	samples:		
–  The	design	of	a	transport	system	for	large	objects	of	a	
diameter	of	up	to	12cm	into	the	Ljubljana	reactor	
irradia:on	posi:on	including	the	possibility	for	
electrical	and	cooling	connec:ons	to	the	samples	has	
been	documented.	

•  Report	to	StCom	–	submimed	to	WP15	
management	27/04	
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TangenDal	channel	
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Measurement	of		
internal	dimensions	 Channel	interior	

Dose	rate	measurements	with	
a	neutron	/	gamma	shield	
mockup:	
	
-  75	cm,	Ø	20	cm	neutron	

shield	(borated	paraffin)	
	
-  15	cm	lead	gamma	shield	

-  Measurements	at	0.1%	
and	1%	of	full	reactor	
power	

-  Scaled	neutron	doses	(to	
full	power,	250kW)	very	
low	(40	μSv/h),	scaled	
gamma	dose	rates	smaller	
than	1mSv/h	



Shielding	Design	
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•  Based	on	test	measurements	with	the	
current	channel	configuraDon	

•  Neutrons	shielded	ok	by	borated	(5%	
B)	parafine	plug	
–  Φ	=	20	cm,	l	=	75	cm	

•  Need	to	shield	gammas	
–  addiDonal	amenuaDon	10-3	sought	for	
Eγ	=	1-10	MeV	

–  Pb	and	concrete	evaluated	
–  30	cm	Pb	chosen	

•  Concrete	blocks	as	backup	if	
measurements	reveal	more	than	10	
μSv/h	at	full	reactor	power	



Conceptual	design	
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1)  Internal	aluminium	liner,	inner	diameter	14.6	mm	
2)  Outer	neutron	/	gamma	shield	+	concrete	shielding,	to	reduce	dose	rate	from	~	

1mSv/h	to	under	10μSv/h	(acceptance	criterion).	
3)  Samples	fimed	into	polyethylene	caddies,	fastened	by	a	rod	to	the	neutron	shield.	



Towards	the	Deliverable	

•  D15.9:	JSI	TRIGA	Reactor	Transport	
system:		
– The	transport	system	for	large	objects	of	a	
diameter	of	up	to	12cm	into	the	reactor	
irradia:on	posi:on	including	the	possibility	
for	electrical	and	cooling	connec:ons	to	the	
samples	has	been	installed	and	
commissioned.	(Task	15.5)	
– Deliverable	for	M18	
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Status	

•  Design	report	submimed	to	Reactor	Safety	
Commimee	–	in	evaluaDon	

•  System	produced	at	InsDtute’s	workshop	
–  lead	Dme	30-45	days	

•  InstallaDon	and	commissioning	
–  irradiate	a	couple	of	own	devices	first	to	gain	
operaDonal	experience	

•  Could	make	it	by	late	fall,	in	Dme	for	M18	
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