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This is the procedure to train the superconducting MTA solenoid magnet to 5 Tesla. It involves running the magnet to successively higher currents. During this process there is the possibility (certainty) that the magnet will quench releasing helium gas into the header system.  Quenching is a sufficiently loud process that hearing damage could occur, and there is also the possibility that an ODH condition may occur in the MTA hall. No one will be allowed in the MTA hall while there is current in the solenoid for this test. The charging and discharging times for this magnet are long (on the order of hours) it is anticipated that the full cycle of tests will occur over several days with breaks in the training process. At the start of every test this procedure should be reviewed so that everyone understands what stage of the process is underway.
The power supply for this magnet is a 2.5kW EMS-7.5-300 unit (7.5V 300A) made by Lambda-EMS. It has a 208 VAC cord and plug that can be controlled by anyone servicing the supply or the quench protection circuit. Therefore it technically does not fall under the Fermilab LOTO program.  When changing voltage taps the following procedure should be followed;
1. Check that the magnet is fully discharged before starting tap change. This can be done on the AD controls system.
2. Unplugged the power supply from the wall.
3. Use a LOTO boot and red LOTO lock to lock out the plug. Whoever is changing the taps should have control of the LOTO key. 
4. Remove the cabinet cover to gain access to the terminals. There are 6 thumb screws to be taken out. 
5. Check with a volt meter from each terminal to ground and across each terminal for voltage.
6. Perform the tap change.
7. Replace the cabinet cover.
8. Unlock the switch.
9. Plug the supply back into the proper outlet.

1. Install voltage taps and transient recorders; check that data is available in MCR. Things to monitor;
a. Voltages on solenoid leads
b. Temperature of cryostat
c. Power supply current
d. Field in solenoid
e. Sound in MTA hall
f. Video in MTA hall
2. Check that quench protection system is functioning.
3. Verify that there is 15 to 18 inches of liquid Helium in the cryostat and that the resistance of the coils has dropped to 0 ohms.
4. There are three modes of operations for the magnet;
a. Solenoid mode the coils are adding connect B1 to C1 and D1 to E1 in power supply chassis. 
b. Gradient mode the coils are opposing connect B1 to D1 and C1 to E1 in power supply chassis.
c. Single coil mode
i. For coil 1 hook the magnet into solenoid mode, then disconnect the D2 lead from the power supply and put a jumper cable between D2 and C2
ii. For coil 2 hook the magnet into solenoid mode, then disconnect the A2 lead from the power supply and put a jumper cable between A2 and B2
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5. Have Operations search and secure MTA hall, there is no access allowed to hall during quench testing training.  If access is required then current in solenoid is to be reduced to 0 amps. Any access must be approved by the Crew Chief.
6. Starting with magnet in solenoid mode ramp magnet at 3.6 amps per minute to 200 amps (3.8 Tesla). Continue ramping until magnet quenches.
7. Recover from quench 4 hrs.
8. During recovery access MTA hall setup for single coil 1 testing hook the magnet into solenoid mode, then disconnect the D2 lead from the power supply and put a jumper cable between D2 and C2. Use procedure in section 1 when working on power supply.
9. Ramp magnet at 3.6 amps per minute until magnet quenches. Recover cryostat and repeat until coil can achieve 270 amps. Estimate time 45 minutes charging time per quench.  Final discharge 2 hours.
10. [bookmark: _GoBack]During recovery access MTA hall setup for single coil 2 testing hook the magnet into solenoid mode the disconnect A2 from the power supply and put a jumper between A2 and B2. Use procedure in section 1 when working on power supply.
11. Ramp magnet at 3.6 amps per minute until magnet quenches. Recover cryostat and repeat until coil can achieve 270 amps. Estimate time 45 minutes charging time per quench.  Final discharge 2 hours.
12. During recovery access MTA hall setup for gradient mode testing connect power supply on terminals A1 and E1 also connect B1 to D1 and C1 to E1. Use procedure in section 1 when working on power supply.
13. Ramp magnet at 3.6 amps per minute until magnet quenches. Recover cryostat and repeat until coil can achieve 265 amps. Estimate time 65 minutes charging time per quench.  Final discharge 3 hours.
14. During recovery access MTA hall setup for solenoid mode testing connect power supply on terminals A1 and E1 also connect B1 to C1 and D1 to E1. Use procedure in section 1 when working on power supply.
15. Ramp magnet at 3.6 amps per minute until magnet quenches. Recover cryostat and repeat until coil can achieve 230 amps. Estimate time 75 minutes charging time per quench.  Final discharge 4 hours.
16. Remove transient recorders leave magnet in solenoid mode. Use procedure in section 1 when working on power supply.
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