Left Dipole polarity reversal procedure/checklist

By Scot Spiegel and Mark Stevens

Revision: January 23, 2001

Persons performing procedure: ________________________________________________date________

This procedure/checklist outlines the physical switching of the Left Dipole main current polarity reversal switch and the polarity reversal of all related equipment.  It is intended to be performed by qualified Jefferson Lab technicians who have been trained to perform it by the Hall A technical staff.
Note:

The Left Dipole is in (-)(electron) polarity when the polarity reversal switch handle is in the up position, and in (+)(hadron) polarity when the polarity reversal switch handle is in the down position.

Danger

The Left Dipole is a low-voltage, superconductive magnet system capable of storing lethal amounts of energy. Energy can be stored even when the power supply is turned off.  You must be extremely careful to ensure that all energy has been extracted from the magnet system prior to moving the polarity reversal switch to a different position.  Failure to do so could result in death or severe injury to the person moving the switch.
1.____   The Left Dipole Dynapower power supply, designated PD171, will typically be operating in 
remote control mode, using the Hall A EPICS control software.  The power supply current output 
must be set  to 0 amps DC, +/- 1 amp DC as read from the DC CURRENT meter on the front 
of the Dynapower power supply.  If the magnet is at or near its maximum field, this step can 
take almost an hour to complete.   

2.____
Check that both the M3 and M4 lamps are lit on the front of the Dynapower power supply, PD171.  M3 indicates that the power supply output is turned on.  If the lamp is off, the power supply may simply be turned off (no output).  This can be verified by the software control screen, and by using the LAMP TEST switch on the front of the Dynapower.  M4 indicates that the system is in slow – dump mode.  If M4 is already extinguished, the system may be in fast – dump mode already.  This could have been triggered by a system failure, such as an interruption of lead flow, should be investigated by knowledgeable Hall A staff personnel, and is beyond the scope of this document.  For the purposes of this procedure, ensure that both M3 and M4 are lit, or verify that the lamps work by pressing the LAMP TEST switch.

3.____
Place the magnet system in the fast - dump mode by  performing a hard - reset on either of the   lead flow controllers located in rack 0D171Q:  Remove the bezel guard, press the menu button, and then press the reset button.  Replace the bezel guard.  The Dynapower’s output should now be off, and the system should be in fast – dump mode.  On the front of the Dynapower, observe a quench protection fault, and both the M3 and M4 lamps extinguish.

4.____
Verify that all energy has been extracted from the magnet system by observing a reading of  000 or 001 amps in the DC CURRENT meter on the front of the Dynapower power supply, PD171. 

5.____
Turn off the main input power switch on the front of the Dynapower power supply,  PD171, a 


large lever-type switch with a red and black handle on the right side of the front panel.  

6.____
Turn off the power to the Dynapower at the safety disconnect switch marked PD171  DIPOLE 


MAGNET SAFETY DISCONNECT SWITCH, and lock it out in accordance with Jefferson Lab 


safety lockout procedures.

7.____
Unplug the 120VAC plug which provides uninterruptible power to the Dynapower.  This plug is 


located inside rack OD171Q, is plugged into a rack-mount uninterruptible power supply, and is 


marked by a CEBAF caution tag “CAUTION – Uninterruptible control power for the Electron 


Dipole power supply – do not disconnect”.  Lock out the plug in a suitable plug lockout box in 


accordance with Jefferson Lab safety lockout procedures.  Verify that no status/annunciator lights 

are lit on the front of the Dynapower power supply, PD171.

8.____
Turn on the clamp-type DC amp meter by turning the rotary switch to the 200A range, and with the meter operating in free air (nothing in the clamp jaws) adjust the meter to read zero amps DC.  Taking great care not to bump or accidentally mis-adjust the zero setting,  place the clamp-type DC amp meter on one of the large (535 MCM) main current leads between the Dynapower and the magnet.   Ensure that the jaws of the clamp are completely closed, and the letters “DC” appear in the readout window. . Verify a reading of 0.0 amps DC on the clamp-type DC amp meter.

Danger

Place the clamp-type DC amp meter on one of the cables between the Dynapower

 polarity reversal switch and the magnet, not between the Dynapower and the dump resistor cabinet.  The correct cable can be found in the cable tray marked “>>TO MAGNET>>”.  It is wrapped with red tape, and on the red tape appear the words “PUT CLAMP METER HERE”.   

9.____   With the clamp meter in place, make a test circuit with a short piece of at least 22 awg wire and a 

D-cell flashlight battery.  Pass a loop of wire through the amp meter and connect it to the flashlight battery.  You should be able to see a current of several amps DC with this test setup.  After verifying the operation of the amp meter, again observe a reading of 0.0 amps DC.

10.____
Unlock and open the polarity reversal switch door.  Place a DC voltmeter (set to read milli-volts, typically the 300mV switch position) across the center contacts of the switch (across the moving handle pivot points).  In this step you are reading the voltage drop (if any) across the dump resistor from any current which may be flowing through it.  



Any significant difference of potential means that a significant current is still flowing.  


Observe a reading of 10mVDC or less.  If the voltage is higher than 10mV, and the voltage is 


decreasing, the magnet is still discharging.  You must wait until the voltage is 10mVDC or 


less!
11.____  Verify the proper operation of the DC voltmeter by measuring a reference source of 10mVDC 


provided in the polarity reversal tool box.  Turn on the DVC-350A calibrator.  Ensure that 

the DEC/HEX switch is in the DEC position.  Ensure that the 1.2v-DEC-12v/1.0v-HEX-10v switch is in the right-most switch position.  Ensure the polarity switch is in the “+” position.

Push the “left arrow” button once.  Push the “up arrow” button once.  A reading of  “+0.010” should be displayed.  Place the DC voltmeter meter lead probes into the “output” sockets on the side of the calibrator.  The meter should read 10mV, plus or minus a few millivolts.  If the meter fails this test, repeat steps 10 and 11 with another meter until both steps are successfully completed. If the meter fails this test, repeat steps 10 through 12 with another meter until all steps are successfully completed.

12.____If all of the previous steps have been successfully completed, the magnet has been sufficiently  
discharged, and is now safe for polarity reversal by following the next step.   

13.____ Using at least an 18 gauge wire (a meter-lead type wire is fine) and alligator clips, short across

the polarity reversal switch from pivot point to pivot point.  This is a safety device which provides a path for several amps of current if for any reason all of the previous precautions overlooked 10 amps or less in the magnet.  With the shorting jumper in place, move the polarity reversal switch to the new position.  Remove the shorting jumper.  Close and lock the switch box.

14.____Change the plugs on the current limiting resistor box to the correct box for the polarity you are 


changing to.  The boxes are marked “ (Electron) polarity” and “reverse (Hadron) 



polarity”.  Ensure both cables, labeled P1 and P2, are plugged into the same box.

15.____Change the polarity of the Field Gradient Compensating Coils for the Dipole NMR probe by 
first turning off the Kepco power supply in rack 1H71B06 and then moving the Field Gradient 
Compensating Coil Polarity Reversal Switch, located in the same rack, to the appropriate 
position.  The convention for all of the polarity switches is to match the positions of the switches 
(i.e., all handles in the up position = electron polarity)  Make sure the Kepco is turned back on! 

16.____Unlock and restore 120VAC uninterruptible power to the Dynapower power supply.  

17.____Unlock and restore 480VAC power to the Dynapower power supply.  Turn on lever-type 



switch on the power supply.  Ensure that all tools and supplies that belong in the polarity reversal



tool box are put back into it, and that the meters and source are turned off.

18.____
Using Hall A EPICS software, or local controls, reset faults and test for proper operation.  Ensure that you leave the Dynapower in remote control mode.

