Interface Definition

Vacuum Vessel (WBS 12)

There is no interface with WBS 161 that needs to be managed.

TF Coils (WBS 131)

Physical:  LN2 supply and return lines connect directly to TF coil cooling tubes.
Functional:  The LN2 distribution system supplies/returns liquid nitrogen to/from the TF coils for the purpose of cooling the coils during cooldown from room to operating temperature, maintaining coil operating temperature during bakeout, maintaining coil operating temperature between pulses, maintaining continuous liquid nitrogen flow during a pulse, and returning the coils to operating temperature after a pulse.

The LN2 distribution system supplies/returns chilled nitrogen gas to/from the TF coils for the purpose of cooling the coils during parts of the  cooldown and warmup cycles.
Where are the heat loads and scenarios  documented?

PF Coils (WBS 133)

Physical:  LN2 supply and return lines connect directly to PF coil cooling tubes.
Functional: The LN2 distribution system supplies/returns liquid nitrogen to/from the PF coils for the purpose of cooling the coils during cooldown from room to operating temperature, maintaining coil operating temperature during bakeout, maintaining coil operating temperature between pulses, maintaining continuous liquid nitrogen flow during a pulse, and returning the coils to operating temperature after a pulse.

The LN2 distribution system supplies/returns chilled nitrogen gas to/from the PF coils for the purpose of cooling the coils during parts of the  cooldown and warmup cycles.

Modular Coils (WBS 14)

Physical:  LN2 supply and return lines connect directly to modular coil cooling tubes.

Physical / Functional: The LN2 manifolds and hoses connect to and are (partly) mechanically supported by the modular coil shell.  Check that this is true.
Functional: The LN2 distribution system supplies/returns liquid nitrogen to/from the modular coils for the purpose of cooling the coils during cooldown from room to operating temperature, maintaining coil operating temperature during bakeout, maintaining coil operating temperature between pulses, maintaining continuous liquid nitrogen flow during a pulse, and returning the coils to operating temperature after a pulse.

The LN2 distribution system supplies/returns chilled nitrogen gas to/from the modular coils for the purpose of cooling the coils during parts of the  cooldown and warmup cycles.
Coil Support Structures (WBS 15)

Physical / Functional: The LN2 manifolds and hoses connect to and are mechanically supported by the coil support structures.
Cryostat (WBS 171)

Physical: The supply and return lines carrying LN2 to/from the supply/return headers, and leads from local I&C sensors, penetrate the cryostat wall. 

Electrical Power Systems (WBS 4)

Physical / Functional: Refer to grounding plan.
Central I&C (WBS 5)

Physical:  (Strawman)
Presumably Local I&C sensor leads are brought to terminal boxes. Are the boxes inside or outside the cryostat? How are they supported? 

Leads connect from the WBS 16 terminal boxes to WBS 5, which hosts the signal conditioning electronics for sensor signals and the drivers for control actuators such as valves.

Functional: (Strawman)
Central I&C (WBS 5) processes the output from the LN2 distribution system local I&C sensors (e.g. thermocouples, flow meters, pressure gauges), displays and stores the data, and uses it for various control functions (e.g., coil protection, coil cooling) during all phases of operation

Central I&C (WBS 5) generates control signals which controls the operation of LN2 distribution system control actuators (e.g. valves) during all phases of operation

Cryogenic Systems (WBS 62)

Physical: The supply and return lines carrying LN2 to/from the supply/return headers connect to the LN Supply System (WBS 62) outside the cryostat wall and outboard of the WBS 161 LN2 valves and  pressure gauges.

Functional: The LN2 Supply System (WBS 62) supplies/returns liquid nitrogen to/from the LN2 distribution system (WBS 16) during all phases of operation. 

The LN2 Supply System (WBS 62) supplies/returns chilled nitrogen gas to/from the LN2 distribution system (WBS 16) during parts of the  cooldown and warmup cycles.

�The technical data sheets calculate the energy deposited for each scenario and identifies the worst case.  Dahlgren did a re-cool analysis that is posted on the Web (but is not signed or checked).  The required inlet pressure, delta P, and TF resistive dissipation/temperature rise should all be documented either in the 161 SRD or in an ICD.  I would vote for the former putting Kalish on as a reviewer.  Ditto for the PF, modular coils, and field error correction coils.





I agree,and invited Mike Kalish.


Phil


�This is fine but we ought to consider if there is an interface wit h the cryostat cooling system (the system that regulates the temperature inside the cryostat).  If that system needs LN2 inside the cryostat, we might want to take it from 161.  Also, we might want to run the return flow through a “baseboard heater” to help keep the cryostat interior cool. 





 At this point, the interface is unknown.  �We will need to take this up after the cryosystems are defined.  Phil





