[image: image1.wmf]
Revision Number:  Rev. 



SOP for Use of Portable Power Supplies in the Magnet Measurement Facility

1. Revision Number:  Rev. -; March 7, 2006
1. Technical Custodian:  Kevin Sullivan
Procedure Overview

There are several portable power supplies that are used in the Magnet Measurement Facility (MMF).  Several of these portable supplies are mounted in electronics racks at various measurement stands in the MMF.  When measuring or troubleshooting magnets, it is necessary to use these supplies in multiple locations around the facility.  The power supplies are composed of Hazard Class II and Hazard Class III supplies.  This procedure is implemented to identify the portable power supplies used in the MMF and assign their Hazard Class rating, as well as to ensure proper use of the portable power supplies according to the supply’s Hazard Rating by reducing the Risk Mode to Category 1.
Applicability:

This SOP is to be used for all instances involving the use of portable power supplies in the Magnet Measurement Facility.

Authority:

The supervisor of the Magnet Measurement Facility must authorize operations involving the use of portable power supplies.

Description of the Operation:

There are three modes of operating portable power supplies in the MMF that are described in this SOP.
1. Connecting a portable power supply to a magnet
2. Powering the magnet with the portable power supply

3. Disconnecting the portable power supply from a magnet
Hazards

The safety hazard(s) associated with this procedure are as follows.

1. Personnel using portable power supplies could be exposed to voltages upto 120 VAC line-to-line and 70 VDC, conductor-to-ground.
Hazard Mitigation:

When performing operations associated with portable power supplies, personnel must observe this procedure.  The use of a grounding stick to de-energize a magnet is required prior to touching magnet or power supply terminals when using a portable power supply that is a Hazard Class III supply.

Prerequisites

1. One qualified person may perform this procedure alone if the power supply is a Hazard Class II power supply otherwise, two qualified persons are required to perfrom this procedure.  Both require the following training and knowledge:

· Equipment specific training, presented by the Magnet Measurement Facility supervisor, T. Hiatt, is required PRIOR to performing this procedure. 

· Knowledge of the Hazard Class rating on a given portable power supply.

· Any operator performing operations associated with a portable power supply must be qualified and up-to-date in his/her Jefferson Lab Lock, Tag & Try (LTT) training.
· General electrical safety knowledge
2. References include Jefferson Lab’s EH&S Manual, Chapter 6110 – Lockout/Tagout (http://www.jlab.org/ehs/manual/EHSbook-272.html#pgfId-982).

3. Portable Power Supplies Identified:

· EMI BOSS 36 VDC – 12 Amp analog face power supply.with 120 VAC plug
· EMI BOSS 36 VDC – 12 Amp digital face power supply with 120 VAC plug

· Danfysik 8096 70 VDC – 20 amp power supply with ?240? VAC plug

· HP6030 60 VDC – 30 Amp power supply with 120 VAC plug

· Xantrax XX VDC – 10 Amp power supply with 120 VAC plug

Operational Precautions & Procedures

Operational procedures are contained in the following pages according to the following outline.

I. Connecting a Portable Power Supply to a Magnet
A. Using a Hazard Class II Power Supply

B. Using a Hazard Class III Power Supply

II. Powering the magnet with the portable power supply

III. Disconnecting the portable power supply from a magnet

Procedure Steps

I. Connecting a portable power supply to a magnet

1. Verify that the magnet is in a secured area away from high traffic work areas (as best as possible).

2. Determine which portable power supply will be used to power the magnet.

3. Determine the Hazard Class associated with the power supply (shown in the Prerequisites section of this SOP)

4. Perfrom Section X.  Securing Power to a Portable Power Supply.  

5. Connect current leads to the power supply.

6. Connect current leads to the magnet to be powered according to the desired polarity. 

7. Set the maximum current on the power supply or in the software according to the max current rating of the magnet.

8. Connect the Danfysik power cables to the terminal posts on the magnet, assuring that the polarity is correct.

9. A terminal post cover must be placed on the magnet. Ensure that all exposed coil and bus bar copper is covered. If the covers are not available, secure neoprene to all exposed areas.

10. Remove personal LTT locks from the Danfysik disconnect switch.

WARNING:  If the Danfysik is not going to be energized immediately, the Administrative Lock and Danger Tag must be used to lock out the disconnect switch.

A. Disconnecting a Magnet from the Danfysik Power Cables

1. Identify which sets of power cables are being used to connect the magnet and the supply.

2. Identify which power supply these cables are hooked to, and verify that the current output of this Danfysik has been set to zero and the control power is turned OFF.

3. Perform Section I, Securing Power to the Danfysik Box Supply on page 3 of this procedure.

4. Touch the grounding stick to the terminal posts of the magnet to verify that the magnet is properly de-energized.

5. Use a hand-held voltmeter to confirm that the voltage across the magnet leads measures zero volts.

6. Remove the power cables from the magnet, and place an Administrative Lock and Danger Tag to the power cable lead.

7. Remove personal LTT locks from the Danfysik disconnect switch.

8. Lock out the disconnect switch using the Administrative Lock and Danger Tag.

B. Magnet Energizing with the Danfysik

1. If the Danfysik has not been operated in the last 30 days, perform Section IV, Danfysik Periodic Interlock Inspection on page 8 of this procedure.

2. Verify that the magnet has been properly connected to the Danfysik. Refer to   Section II.A, Power Cable Hook Up to Magnet on page 5 for clarification.

3. Place a safety rope around the magnet to secure the area. The safe area should be sufficiently large enough to place the magnet out of hands’ reach from an individual outside the rope.

4. Place the safety ropes across the two entrances to the Magnet Measurement Area.

5. Verify that the safety rope is in place in order to block access to the junction panel.

6. Turn ON the area entrance beacons, and place the portable beacon near the magnet.

7. Verbally alert all other workers in the area of the location of the magnet to be energized and its projected duration.

8. Remove the Administrative Lock and Danger Tag from the disconnect switch, and activate the switch.

9. Verify that the beacon located on the Danfysik is operating correctly.

10. Verify, at the front display panel on the Danfysik, that the unit successfully completes the initialization routine and no interlock faults exist.

11. The Danfysik is now ready for operation either manually or by control software. 

12. When operation of the power supply is complete, verify that the Danfysik has been set to zero current and the control power is turned OFF.

13. Secure the Danfysik by turning the disconnect switch to the 0/OFF position.

14. Lock out the disconnect switch with the Administrative Lock and Danger Tag.

15. Turn OFF all beacons.

II. Connecting a portable power supply to a magnet
10. Inspect coil, magnet, etc, to be tested to make sure that there are no visible shorts from coils to ground. 

11. Inspect parts to be tested to make sure that there are no electronics, power leads, ground leads, water lines or anything else, attached to the item being tested. 

12. If water cooled, make sure that all water circuits are purged of water. 

13. Make sure all personnel in the area know that a HI-POT procedure is in progress. 

14. Secure the area as best as possible from traffic or other work operations. If necessary have a second person for safety watch. 

15. Make sure that leak rates and max voltages are specified prior to testing. 

16. Before the HI-POT tester is plugged into the 120 VAC outlet, inspect the AC cord and the test leads for visible damage such as lacerations or missing insulation. 

17. Attach the tester’s ground lead to the magnet core.

18. Attach the tester lead labeled ‘#1’ to the electrical side of the coil to be tested. 

19. Plug in AC cord. 

20. Set the tester’s Test Lead Select switch to "Hi-Pot" 

21. Dial  the tester’s Output Control knob all the way to Min. 

22. Set the Function switch to Hi-Pot, 50. (Least sensitive) position 

23. Set the volts/div switch to the minimum, 500. 

24. Turn on AC power switch. 

25. Push in test button.
26. Did the leakage indicator show high leakage, or did the hi- pot trip?

a. If YES, turn off the Hi-pot tester and visually inspect the coil again.  If a direct cause cannot be found, contact the MMF group leader. 
b. If NO, proceed to the next step. 

27. With test button pushed in, slowly dial up voltage with the Output Control knob until desired voltage is reached. 

Note:  Two lines will be visible while testing. The one on the left will show voltage per division dialed up by output control.  The line on the right will show leakage in micro amps. The leakage shown will depend on the setting of the function switch. 

28. Set the Volts/Division switch to the correct voltage range
for the coil being tested. 
29. Increase the sensitivity until leakage can be read. 

30. Hold voltage for one minute. 

SHUT DOWN PROCEDURE

31. Dial the voltage to zero using the Output Control knob.

32. Release test button. 

33. Turn off AC power switch. 

34. Remove the ground clip by holding insulated sleeve and touch ground clip to positive clip to ensure no charge is being stored.
35. PROCEDURE COMPLETE.
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