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Abstract Path Forward

*Model system flows to identify and
prevent bottlenecks in system

the quantities of tritium required from off-site facilities post system
commissioning and startup. It is expected thatupto ~10 Kgof T/y
could pass through the IFE target chamber in full operation. It is
imperative that residual tritium remaining after each shot (as much
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Exhaust i - Safety a primary focus everything flows

In support of The High Average Power Laser (HAEL) Program, the Stack e A from this position
Princeton Plasma Physics Laboratory is Developing an effective RECOVERY Waste of| [ | \vacte
tritium management strategy including Conceptual Design (CD) for Recycled
a tritium collection, tritium processing, and tritium purification D | *Analyze system flows to ensure a safe
system for the |IFE target chamber plasma exhaust and blankets. _ . TypeB Type A and efficient design
For the purpose of developing an efficient system and strategy of O —— — HIgReh ] PSR
operation(s) for the management of tritium in support of IFE target > - Exhaust || Eshaust 3 |
chamber (D-T operations) a Conceptual Design (CD) for a tritium 5 Leak Mitigation ‘ : i *Develop an accurate tritium accounting
system will be prepared. The CD will identify process components, i < laian Sy v ‘ iysaiory system
process flow rates, process efficiencies (DF's) . The system will be = L o, Bgaies i
designed as to "close" the fusion fuel cycle at the site, thus reducing é System [ Equilibrator |
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*Work with other sub-system groups

as 70 % of the initial target quantity) be recovered and recycled for _ _ , , YO Cadiae
continued (additional) use. In addition tritium generated from the HOLDING [ e e B Conversion To X0 (blanket, target fabrication) to ensure the
surrounding blankets must be collected and introduced into the fuel processing system integrates readily into
cycle. The system will nominally be designed fora~25Kgof T/y kr/ \r/ \T’j \r/ overall project
processing throughput. The IFE tritium system will build upon the — Inventory P— .
currently proposed IFE target chamber vacuum pumping system e MonitorRea Metal Pumping System and
and tritium breeding blanket parameters. The emphasis will be on p Separation |4 ! Y, B;Jl';“és Interface *Provide a viable Conceptual Design
providing a safe, reliable, and efficient fuel recovery system. In PROCESS Review of System
addition a strategy of operation will be developed by which at risk
tritium for operations will be minimized in an effort to lower the level Targelt 4o otopic Separation System H2 Product 5 1y product ! _ o
of regulatory categorization of the facility. fi.l\liifl'.llirpl‘“"“'g PR P F—— IR I — Contamanant |nvestigate regulatory characterization
H - . e e e, Distillation Product MS Beds strategy
e proposed system will incorporate, to the fullest extent possible, ; Cotina (Back 1o target
commercial off the shelf (COTS) components to provide value in a (Butewy | UL I
cost effective fashion. Tritium compatible sub-components will be Catalytic
. [ TT1 e m— RO—— Raombines [ Conclusion
included in the system to accurately secure tritium inventory Ges Holding RAR LA a -------
(process) determinations. The proposed system will include state of - b i i —
the art process controls (cpu) for the efficient operation of the plant. . o *To date the fusion fuel cycle has been
Tank Filter successfully modeled at various laboratories
s & G throughout the world.
Estimated Tritium Handling Requirements Crank | 02/Ar Mofﬁsg:aésc;ive *Two facilities have successfully processed
e plasma exhaust and closed the fusion fuel
During 5 Hz full operation s Hording cycle in situ.
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500 kJ Target Case

Per shot Per Day (10 hrs) [Per Year (60%)

*The experience from modeled and empirical

Targets™ Grams Percent Grams Kg 2-Stage MBP Pressure Controller

Mass D-T Fuel (pre-burn) 0.00050| 67.7% 90 20 Cb i venues will be integrated into the CDR

Mass CH Foam (DVB) 0.00014] 19.5% 26 Piksins FIE [ h;nm_.tm | |
Mass CH Coat (PVP) 0.00009]| 12.8% 17 _oump Tank ) (_pump Tan °f Oxygen ? v *A strategy driven ramp up plan for T usage will
Exhaust* . ‘ el i o be developed to minimize the effects of

Mass D-T Fuel (unburned)
Mass He (ash)

Mass CH producrts
Blacket Output

Mass Tritium 51
*Trace amounts of other chemicals (Au,Pd,02,H20, etc.) present

0.00033
0.00013
0.00024

47.3% 60
18.8% 24 '
33.9% 43

regulatory compliance and cost
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