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20June-08-PG
Scope
This element covers the distribution of Liquid nitrogen coolant within the Cryostat. The system serves all the actively cooled coils: 


TF (WBS 131)


PF (WBS 132)


Modular (WBS 14)

Work includes engineering design, procurement, and fabrication of ring manifolds, cooling hoses, valves, pressure gauges, and associated supports. Work in this WBS ends with delivery of components to machine assembly operations. 

Status
At the time of closeout Preliminary Design of the LN2 system was complete (PDR on 6/05/08) and Title II Design was ready to begin. PDR report posted on the NCSX Engineering Web.
Interfaces
The interface with Cryogenics Systems WBS 62 ended at the ring manifold supply and return flange within the Cryostat. A change was anticipated which would have moved the interface outside the Cryostat to the control valve and pressure gauge connections. This would have moved design of the supply headers to WBS 161 and would constitute an increase in the scope.
Specifications

Requirements are defined in the system requirements document NCSX-BSPEC-161-001, a preliminary copy of which is posted on the web.
A formal FMECA was not anticipated but a failure mode and mitigation plan was included in the PDR.

Schematics and PIDs
A Flow Diagram and description of the system, as approved, is included in the PDR Presentation and is posted.

Models Completed
Pro E models of the following were completed and posted:   
Ring manifold configurations.
Coolant line routing to the PF, TF, and MC coils.
Coolant line termination design at each of the coil types and manifolds.
G10 electrical break design.
Manifold mounts.
Manifold isolation.
Drawings
Drawings of the ring manifolds (SE100-021) and braided hoses (SE100-030) were started but not complete. They are posted.
Analyses
A summary of the coolant Thermo-Hydraulics are incorporated into the pending design analysis calculations (DAC) - NCSX-CALC-161-001, which is posted on the web.  This analysis also includes a backup worksheet that provided the basis for the analysis.  This analysis included hose sizing, flow rates, heat transfer coefficients, pressure drops, and anticipated hose lengths.
Testing
Prototypes of the G10 electrical break, based on designs tested in the C1 coil at PPPL, were fabricated and plunge tested in LN2 to confirm survivability. Leak tests were planned but never performed.
Costs
Cost estimates were updated to reflect the latest manifold design and increased hose lengths and were included as part of the PDR presentation.
Remaining Work
· Pressure drop in the corrugated hosing was based on Manufacturer’s estimates but remain un-collaborated; it may well be much higher than the estimates. An R&D program to measure the actual pressure drops in the hoses using both water and LN2 was planned to benchmark the calculations. Changes in pressure drop would not affect the design.
· The G10 breaks were to be pressure tested under actual operating conditions, i.e. LN2 at 10 atmospheres.

· The control valves and pressure gauges had not been chosen. Suggestions for possible choices were made by participants in the PDR.
· Thermal analysis of the MC Lead Blocks was to be performed to determine whether they required cooling. The coolant would be supplied by one or more of the spare bibs included on the PF ring manifolds.
Note:  Identify any pending work that should be archived in this section.
Lessons Learned:  Identify any things you would have done differently or lessons learned.
Conclusion:  Provide any recommendations you might have for your successor in completing this work.



















