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TheThe GKSSGKSS researchresearch centrecentre GeesthachtGeesthacht GmbHGmbH
operatesoperates thethe MTRMTR--typetype swimmingswimming poolpool reactorreactor
FRGFRG--11 ((55 MW)MW) forfor moremore thanthan 5050 yearsyears.. TheThe
FRGFRG--11 hashas beenbeen upgradedupgraded andand refurbishedrefurbished manymany
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FRGFRG 11 hashas beenbeen upgradedupgraded andand refurbishedrefurbished manymany
timestimes toto followfollow thethe changingchanging demandsdemands ofof safesafe
operationoperation andand today’stoday’s needsneeds ofof highhigh neutronneutron
fluxflux forfor scientificscientific researchresearch..
HighHigh neutronneutron fluxesfluxes withwith highesthighest availabilityavailability isis
thethe permanentpermanent demanddemand ofof thethe sciencescience onon thethe
operationoperation ofof aa neutronneutron sourcesource..
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 LongLong wavelengthwavelength (cold)(cold) neutronsneutrons withwith
highhigh intensityintensity areare indispensableindispensable probeprobe forfor
thethe studystudy ofof thethe microstructuremicrostructure andand
dynamicsdynamics ofof condensedcondensed mattermatter.. TheseThese areare
necessarynecessary forfor itsits macroscopicmacroscopic

WHY COLD NEUTRONSWHY COLD NEUTRONS
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characterizationcharacterization inin appliedapplied asas wellwell inin basicbasic
forfor exampleexample inin materialmaterial--,, biologicalbiological-- andand
polymerpolymer researchresearch.. WithWith thethe existentexistent CNSCNS
thethe numbernumber ofof longlong wavelengthwavelength neutronsneutrons
withwith wavelengthwavelength >> 00..44 nmnm werewere increasedincreased
byby aa factorfactor ofof moremore thanthan 2020 comparecompare toto thethe
thermalthermal fluxflux..



ExamplesExamples
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Schematic View of  the Schematic View of  the 
GKSS GKSS –– CNSCNS
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FRGFRG--1 3X4 COMPACT CORE1 3X4 COMPACT CORE

12.06.200912.06.2009 77



IncreasementIncreasement
of the cold neutrons fluxof the cold neutrons flux

 ForFor aa furtherfurther increaseincrease ofof thethe importantimportant coldcold
neutronneutron flux,flux, whichwhich feedfeed moremore thanthan halfhalf ofof thethe
neutronneutron scatteringscattering instrumentations,instrumentations, thethe
moderatormoderator chamberchamber ofof anan existingexisting sparespare unitunit
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moderatormoderator chamberchamber ofof anan existingexisting sparespare unitunit
shouldshould bebe replacedreplaced byby aa newnew oneone.. ModelModel ofof thethe
newnew layoutlayout werewere thethe focusingfocusing moderatormoderator
chamberschambers ofof thethe AmericanAmerican researchresearch reactorsreactors
MURRMURR andand ORNLORNL.. TheseThese newnew moderatormoderator
chamberschambers resultedresulted inin gaingain factorsfactors betweenbetween 5050 toto
150150%%..



Existing Moderator ChamberExisting Moderator Chamber
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INPILE LINERINPILE LINER
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  Simple design (hemispherical shape) and Simple design (hemispherical shape) and 
fabricationfabrication

  The same material specification for the new The same material specification for the new 
moderator chamber as for the existing one  moderator chamber as for the existing one  

  The same technical inspection as for theThe same technical inspection as for the

New moderator chamberNew moderator chamber
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  The same technical inspection as for the The same technical inspection as for the 
existing oneexisting one

  The same incident conditions (pressure, The same incident conditions (pressure, 
melting etc.) as for the existing onemelting etc.) as for the existing one

  Comparable nuclear heating for the new and Comparable nuclear heating for the new and 
exiting chamberexiting chamber



Old an new moderator chamberOld an new moderator chamber
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Gain factors at the entrance to the neutron guideGain factors at the entrance to the neutron guide
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Discus Shape Chamber Hemisphere Chamber

Parameters of theParameters of the
discus chamber moderatordiscus chamber moderator

and theand the
hemisphere chamberhemisphere chamber
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Volume
[cm3]

Mass
[g]

Power
[W]

Volume
[cm3]

Mass
[g]

Power
[W]

Moderator H2

AlMg3
∑

796.0
298.6

55.0
788.4

353.8
998.4
1352.2

1329.5
416.5

100
1090

457.1
1054.5
1511.6



Milestones of the new Milestones of the new 
moderator chambermoderator chamber

 License procedure from May to September License procedure from May to September 
20062006

 fabrication and installation of new fabrication and installation of new 
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moderator chamber (January to Mai moderator chamber (January to Mai 
2007),2007),

 Mounting of the new Inpile Liner with new Mounting of the new Inpile Liner with new 
moderator chamber and set in operation moderator chamber and set in operation 
programm May / June (3 weeks) programm May / June (3 weeks) 
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Inpile part with theInpile part with the
new moderator chambernew moderator chamber
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Dismounting of theDismounting of the
old Inpile Linerold Inpile Liner
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MountingMounting
of the new Linerof the new Liner
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Connection of theConnection of the
new Linernew Liner

with the beam tubewith the beam tube
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Gain measurementsGain measurements
at the experiment Neroat the experiment Nero
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GeNFGeNF
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SummarySummary

 GKSS has already realized a continuous increase GKSS has already realized a continuous increase 
of the neutron flux by 2 core compactions and of the neutron flux by 2 core compactions and 
by the installation of the first elliptical CNS. The by the installation of the first elliptical CNS. The 
installation of the focussing moderator chamberinstallation of the focussing moderator chamber
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installation of the focussing moderator chamber installation of the focussing moderator chamber 
is a new step for a further increase of the is a new step for a further increase of the 
important cold neutron flux. With the additional important cold neutron flux. With the additional 
gain of cold neutrons by approx. 60%, the FRGgain of cold neutrons by approx. 60%, the FRG--
1 results in an interesting middle flux neutron 1 results in an interesting middle flux neutron 
source available to the national and international source available to the national and international 
user community. user community. 


