APEX Mechanical, Magnetic and Thermal Qualification
November 2014


  This procedure is used to qualify the APEX Septum magnet electrically, thermally, and magnetically.  The magnet is first powered to 200 Amps for three hours and magnetic and thermal parameters recorded.  Note that the maximum APEX experiment current is 2000 A(2064A). The thermal and mechanical qualification is to be repeated at full current to operate in Hall A.   Hi-potting is performed at the start and finish of the high current testing to quantify changes.  

Preliminary:

1. Blow out water from coils. Hi-pot coil to core (1000 volts for 60 seconds.)  Leakage current should be stable and less than 10.0 (A.

Record value:  ______________(A

2. Measure and record the gap in the middle of the pole at locations along magnet:
0”               ; 10”               ; 20”               ; 30”               ; 40”               ;             
3. Check torque of all bolts. Clear area of all tools, spare parts, etc.
Magnet Setup:
1. Connect temperature switches (Klixon)
2. Verify LCW manifold has pressure and temperature read-backs for supply and return. 
3. Pressure test magnet at ______ PSI for 2 minutes and verify no leaks.

	PASS or FAIL
	
	

	(circle one)
	
	Initial / Date


4. Connect APEX to Power Supply following the standard procedure.

5. Clip  a multi-meter to power lead connection on magnet

6. Adjust LCW flow
7. Make sure all exposed current sources are covered , area is properly roped off, and portable flashing beacon is operating

Measurements:

1. Record baseline parameters with magnet OFF.

	Time
	Voltage
	Hall Probe
	Flow
	LCW Temp. ((F)
	LCW Pressure

	
	(Volts)
	(Tesla)
	(GPM)
	Supply
	Return
	Supply
	Return

	
	
	No Lock
	
	
	
	
	


2. Measure Cold Resistance - power magnet to 10 amps and record voltage drop.

	Time
	Voltage
	
	Calc. Resistance (()

	
	
	
	


3. Cycle magnet through 4 hysteresis loops of 0 ( 200 ( 0 amps

4. Energize magnet to 200 amps and let set for 3 hours.  Record the start time:

	

	Start Time


At the end of three hours record the final parameters:

	Time
	Voltage
	Hall Probe
	Flow
	LCW Temp. ((F)
	LCW Pressure

	
	(Volts)
	(Tesla)
	(GPM)
	Supply
	Return
	Supply
	Return

	
	
	
	
	
	
	
	


5. With the magnet still powered at 200 amps, measure the core field at the currents below always coming down from 200.
	Current (A)
	Probe 1 (Tesla)
	Probe 2 (Tesla)
	Probe 3 (Tesla)

	200
	
	
	

	100
	
	
	


6. Insert Hall probes (3) to measure at 6 z-depth points in magnet gap: 3 at each z values. (x=20cm)
Z =  0.  #1___________;       #2___________;       #3____________;

Z = 10. #1___________;       #2___________;       #3____________;

Z = 20. #1___________;       #2___________;       #3____________;
Z = 30. #1___________;       #2___________;       #3____________;
Z = 40. #1___________;       #2___________;       #3____________.

Z = 50. #1___________;       #2___________;       #3____________.
7. Insert Hall probes (3) to measure 6 z-depth points in beam line: 3 at each z values. 
Z =  0.  #1___________;       #2___________;       #3____________;

Z = 10. #1___________;       #2___________;       #3____________;

Z = 20. #1___________;       #2___________;       #3____________;
Z = 30. #1___________;       #2___________;       #3____________;
Z = 40. #1___________;       #2___________;       #3____________.

Z = 50. #1___________;       #2___________;       #3____________.

8. At max current I=2064A, measure distance of field below 5 Gauss outside the magnet.
Z distance___________, X distance___________
9. Set magnet to 0 amps.  Disconnect magnet from power supply and LCW.  Blow out LCW from coils.

10. Hi-pot coil to core. (1000 volts for 60 seconds.)  Leakage current should be stable and less than 10.0 (A.

Record value:  ______________  (A
Completed by: _______________________________________ (Initial/date)

Reviewed by________________________________________(Initial/date)

For reference:

Maximum dP=100psi
At maximum current of 2064A, dT = 25C.

At maximum current of 2064A, predicted field =

X(cm) 
Z(cm)
kG

20
30
8.85

20
40
7.55

20
50
4.03
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