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A Themain function of the cold circulator (CC)is to establishand maintainforced-flow supercriticalhelium (SHe flow at flow-path of the toroidal field (TF)superconducting

magnetof ITER

A Themajor challengingasksof CCareto operate at vigorousoperatingregimeof superconductingnagnethavingan isentropicefficiencyof 70 % Two cold circulatorsfor TF
superconductingnagnethavebeendesigned manufacturedby industrialpartnersin order to perform the qualificationtest of cold circulatorprior to the final designof ITER

cryo-distribution system

A Interface managementhasbeenidentified asthe highrisk areafor the project involvingthree industrial partners M/s. IHI Corporation,Japanfor ColdCirculatorl (CG1),

M/s. BarberNicholsinc., USAfor ColdCirculator2 (CC2) and M/s. TalyeNipponSansaCorporation Japanfor TACBaswell asthe cryogenidest facility at JAEANaka,Japan

Themethodologyof interface managementnd control hasbeenimplementedby (i) identifyingall the interface
points, (i) defining designresponsibilitiesof the interface points, (i) updating the counterinterface design
suiting the original interface and (iv) verifying the integrated systemby suitable analysis,which reducesthe
designiterations
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Installation Methodology

— Physical Interfacewith TACB CC-1 CC-2 Type of interface
Roundness Idina of oth Positioning of elbo Cold Circulator DN OD [mm] T [mm] DN OD[mm] T [mm] DN OD [mm] T [mm] connection
measurement of ] G OIS at final welding poin - -
casing before all internal piping near tor smallest binin Inlet pipe 80 89.1 3 80 89.1 3 80 88.9 5.49 TIG welding
ng T CGl Siroce L Outlet pipe 65 76.3 3 80 89.1 3 65 73.0 5.16 TIG welding
J 80K Thermalizing 8 13.8 1.65 8 13.8 1.65 8 13.8 1.65 TIG welding
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Functional Interface Realization
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T Stableoperationduring the qualificationtest for CChasbeenensured
by analysinghe functionalinterface with the cryogenictest facility at
JAEANakafacility with capacityas~ 5.0 kW @4.5K or 800l/h.

T Functionalinterfaces evaluatedfor (i) Nominal, (i) Maximum mass

flow at 110%speed,(iii)) Maximumpressureheadat 110%speed,(iv)
Different speedsat 80 % 60% and 20%, (v) ColdCirculatorinlet at 10
Bar,(vi) ColdCirculatonnlet at 6 Kand (vii) cold circulatorOFF
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T Manufacturingof TACBs nearcompletionandwill be readyfor Japaneseegulatoryinspectionfor the completersystem

Conclusion

T Designof two cold circulatorsalongwith TACB
havebeencompletedwith supportinganalysis

T Integratedanalysishasbeenperformedin order
to obtain a safeinterfacingdesigncondition for
physicalnterfacingpoints.

T Resultsshow that stressesand deflectionsare

Includingboth cold circulators

FactoryAcceptancelest

T Factory acceptancetest (FAT)of cold circulators from both
suppliershasbeencompletedsuccessfully

T Verification of all the interfaces has been performed
satisfactorily The test results are summarizedin Table below,
whichhavebeenperformedunderno-load condition

Summary of FAT results

CCl1 CG2 within the allowable limit as per the selected
12000 5000 materialand constructioncodesand standards
A __ T Functional interface has been evaluated
0.33 2.1 . .

0.43 29 consideringall modesof operation for the cold
M®dn > ¥36 mm/s circulatorssuitableto the cryogenidest facility.
men  >Q@77mmis 1 Factory acceptancetests for both the cold
MOn > XI9mmIS e iators have been successfullycompleted
M®n > 854 mm/s . e

62.5 64.2 andreadyfor the final qualificationtest.

62.5 65.6
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