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SOP for Use of the Baker Hipot Tester in the Magnet Measurement Facility

1. Revision Number:  Rev. -; January 17, 2007
1. Technical Custodian:  Kevin Sullivan
Procedure Overview

When building or troubleshooting magnets it is important to ensure that there is no current leakage from the coil to ground.  To quantifiably test for such a leakage, a Hipot tester is used.  The Hipot tester is also used to compare the number of turns in two coils.  Great care must be exercised when operating this machine.  This procedure is implemented to ensure proper use of the Hipot tester.
Scope:

This SOP is to be used for all instances involving the use of the Baker Hipot tester in the Magnet Measurement Facility.

Authority & Responsibility:

The supervisor of the Magnet Measurement Facility has the authority to implement and terminate this SOP; to authorize all work covered by this SOP, and the responsibility to oversee such operations.
Description of the Operation:

There are two modes of operation that will require the use of this SOP:

1. Current Leakage Check:  involves using the Baker Hipot tester to check for current leakage from the coil to ground.
2. Coil Turn Comparisons:  involves using the Baker Hipot tester to compare the number of turns in one magnet coil with respect to another magnet coil.
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Shock Hazard:  Personnel performing operations using the Hipot tester could be exposed to 5000 VDC, conductor-to-ground, at up to 0.5 milliamps.  This unit is a Hazard Class I device, though inadvertent contact with test leads could cause injury and should be avoided at all times.
Hazard Mitigation:

When performing operations associated with the Hipot Tester, personnel must observe this procedure.
Prerequisites

1. One qualified person may perform this procedure alone with the following training and knowledge:
· Equipment specific training, presented by the designee of the Magnet Measurement Facility group manager, is required prior to performing this procedure. 

· Any operator performing operations associated with Hipot testing must be a qualified JLab Electrical Worker as outlined in table 1 of chapter 6200 in the ESH&Q manual.
2. Equipment required:

· Baker Hipot Tester ST112E
3. Cautions for using the Baker Hipot Tester

· Do not operate the VOLTS/DIV control while a test is in progress. 

· Do not operate the TEST LEAD SELECT switch while a test is in progress.

· Do not operate the tester with a vertical display that exceeds the size of the CRT grid.

· Do not allow the overcurrent relay to trip. Tripping the relay produces an inductive voltage surge which could damage the insulation. Increase the test voltage slowly enough to see an abrupt rise in the slope of the leakage current curve and stop the test.

4. Warnings for using the Baker Hipot Tester

· Always unplug 120VAC power cord when manipulating test leads. 

· Do not come in contact with the test leads during testing.

· Make sure all the switches and controls are in the proper positions for the desired testing mode.

5. PPE Required: 
· Safety Glasses

Operational Precautions & Procedures

The Limited Approach Boundary for this testing is 5 ft.  To be within this zone when there is the possibility the Hipot output will be energized, a worker must be qualified per this SOP

At no time should a worker using this SOP to conduct Hipot testing, cross the Restricted Approach Boundary, 26 inches, when there is the possibility of the Hipot output being energized. 

Operational procedures are contained in the following pages according to the following outline.  The worker performing the test must take precautions not to come in contact with any portion of the magnet-under-test while the Hipot output is energized.

I. Current Leakage Testing
II. Coil Turn Comparisons
Procedure Steps

I. Current Leakage Testing
10. Put on safety glasses.

11. Inspect coil, magnet, etc, to be tested to make sure that there are no visible shorts from coils to ground. 

12. 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. 

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

14. Make sure all personnel in the area know that a Hipot procedure is in progress. 

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

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

17. Before the Hipot 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. 

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

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

20. Plug in AC cord. 

21. Set the tester’s Test Lead Select switch to ‘Hipot’.
22. Dial the tester’s Output Control knob all the way to ‘Min’. 

23. Set the Function switch to ‘Hipot’, ‘50’. (Least sensitive) position.
24. Set the Volts/Division switch to the minimum, 500. 

25. Turn on AC power switch. 

26. Push in test button.
27. Did the leakage indicator show high leakage, or did the Hipot trip?

a. If YES, turn off the Hipot 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. 

28. 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. 

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

31. Hold voltage for one minute. 

Shutdown Process
32. Dial the voltage to zero using the Output Control knob.

33. Release test button. 

34. Turn off AC power switch. 

35. Remove the ground clip by holding insulated sleeve and touch ground clip to positive clip to ensure no charge is being stored.
36. Unplug 120 VAC cord from outlet.

37. PROCEDURE COMPLETE.

II. Coil Turn Comparison

A. COIL PREPERATION 
10. Inspect coils to find any obvious damage, shorts or skinned insulation. 

11. Place coils on nonmetallic table in the same configuration approximately six or seven inches apart. 

12. Take the same lead from each coil and connect them together.
13. Take the other lead from each coil and lay them out as not to touch each other.

B. BAKER HIPOT SETUP 
1. Put on safety glasses.

2. Inspect AC power cord and all test leads for damage. 

3. Set Test Lead Select switch to desired setting, 1-2, 1-3 or 2-3. (Setting 1-2 is typical). 

4. Set Output Control knob all the way to the ‘Min’ setting. 

5. Set Function switch to ‘Surge’. 

6. Set Volts/Division selector to the minimum 500.
7. Connect the Hipot tester Lead 1 to the free lead on one of the coils to be tested.

8. Connect the Hipot tester Lead 2 to the free lead on the other coil. 

9. Connect the Hipot tester Lead 3 and the Ground Lead to the two leads of the coils that were connected to each other. 

10. Make sure that no leads or jumpers make a loop near the coils because this will be seen as an additional turn to the Baker Hi-pot tester. 

11. Make sure that if coils have copper tubing for cooling that the tubing does not make a completed loop or this will be seen as an additional turn to the tester also. 

12. Make sure that all personnel in the area are aware that this test is about to begin.

13. Control all traffic around test as best as possible. 

14. Plug in AC cord.

15. Turn Power switch to the On position. 

16. Adjust the Focus and Intensity knobs to show a clear picture on the screen. 

17. Adjust Vertical Position so that the trace is at about mid screen. 

18. Adjust Sweep to where the sine wave can easily be seen. (not bunched up). 

19. Depress the Test button. 

20. While Test button is pushed in, dial up the Output Control to the voltage specified by project engineer. 

21. Two sine waves will appear on the screen. If coils are identical, only one sine wave will be seen because they will be on top of each other. 

22. Turn Output Control all the way down to Min and release the Test button.

23. Turn off AC power switch. 

24. Unplug 120 VAC cord from outlet.

C. READING VERIFICATION
1. Unplug 120 VAC cord from outlet, if not already unplugged.

2. To verify a good reading, (sine waves appear as one). Place a jumper with clips on each end, or a length of wire connected to make a complete loop, on top of one of the coils. (this will be seen as an extra turn). 

3. Repeat steps 3 through 21 in Section B above. 
4. Are two sine waves apparent on the screen?

a. If YES, Procedure Complete, finish steps 22 through 24. 
b. If NO, continue with step 5 below. 

5. To verify a Bad reading (two distinct sine waves are seen), set up a third coil to compare to with one of the two original coils using this procedure, or use this procedure to surge test a known pair of coils that are identical. 

NOTE: Some things that can give false readings are:

Metal or a metal drawer under the table, or near, one of the coils being tested

Conductors close by, but not involved in the test 
Bad connections
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