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1. Purpose

To determine the voltage level at which the NSTX CHI Metal Oxide Varistors will conduct 1 milliamp of current.

2. scope

2.1 Using this procedure the following CHI Metal Oxide Varistors (MOVs) assemblies are to be tested:

· ECHI-SA-1

· ECHI-SA-1A

· ECHI-SA-2

· ECHI-SA-3

· ECHI-SA-4

2.2 The MOV assemblies are located on the NSTX lower umbrella structure at 90( intervals.

2.3 Assembly ECHI-SA-1A is located on the West lower umbrella structure.

2.4 The MOVs are manufactured by Toshiba (model number LPC-11851-11) and the assemblies were supplied by Lightning Protection Corporation (per PPPL Specifications NSTX-SPEC-5X-051.  Individual MOVs are mounted to provide assemblies that comprise of 30 MOVs.  Each assembly has a MCOV of 1kV and 2.5kJ dissipating capability.
3. references

ESHD 5008, Section 2, Chapter 3 Rev. 5 Section G, Hi-pot & Megger Testing.

B-4F1005 Sh 1575 CHI Control Wiring Diagram.
4. precautions

4.1 This procedure is to be used by the Test Director to supervise the execution of the test and to ensure the safety of the Test Team while performing high voltage testing.

4.2 When high voltage testing within the NSTX test cell, only the hi-pot test crew will be permitted to remain in the test cell.  When the test cell is cleared of all unauthorized personnel, the doors to the test cell shall remain locked and the badge readers shall remain disabled.

4.3 There shall be a public address announcement alerting personnel that hi-pot testing is about to occur.

4.4 The Safety Watch shall be CPR qualified and shall act as an observer for the team members while high voltage testing.  While high voltage is on, the Safety Watch shall perform no other duties.

4.5 The test operator shall use the following personnel protective equipment:

· A PPPL safety approved electrical safety mat to stand on while hi-potting.

· When discharging stored energy from the specimen the individual completing this task shall use class 1 electrical gloves, hardhat, safety glasses and/or face shield.

4.6 When a high voltage test is complete and the hi-potter or is turned off, no equipment under test is to be approached or touched until safing and grounding procedures are compete.  Grounding and safing operations shall consist of the following:

4.6.1 Turn off hi-pot test-set; monitor hi-potters’ voltmeter until zero volts is attained.  

4.6.2 Using personnel protective equipment described in 4.5 and a resistive ground stick, bleed off residual energy in the specimen.

4.6.3 Using the local control of the motor operated switch (CHI-MOS), configure the switch to the INNER/OUTER VACUUM VESSEL GROUNDED position.

4.6.4 Disconnect and/or reconfigure the high voltage test-set.

5. prerequisites

5.1 A run copy of this procedure.

5.2 A D-Site Work Permit.

5.3 Ensure sufficient qualified personnel are available.  The team, as a minimum, shall be made up of the following:

· Test Director.

· Safety Watch

· One or more team members.

5.4 The Safety Watch shall be CPR trained and shall act as an observer only for the team members while hi-potting.  While hi-potting, the Safety Watch shall perform no other duties.

5.5 Members of the Test Team include the following persons:

	
	
	
	

	Test Director
	
	Safety Watch
	Re-certification Date

	
	
	
	
	

	Team Member
	
	Team Member
	
	Team Member


	Equipment ID No:
	
	Calibration Date:
	


6. PROCEDURE

6.1 Hi-pot Test Preparations

6.1.1 Obtain the following equipment:

a. Calibrated hi-pot tester capable of 5-kilo volts.

b. Resistive discharge stick and a grounding stick.

c. A tested floor mat.

d. Personal protective equipment described in paragraph 4.5.

6.1.2 Confirm that the CHI manual and motor operated ground switches are in the grounded position.

6.2 Hi-pot Testing Inner Vacuum Vessel MOVs

6.2.1 Disconnect, if not already disconnected, the coax center conductor connected to the following MOVs.

ECHI-SA-1

ECHI-SA-2

ECHI-SA-3

ECHI-SA-4

6.2.2 Confirm that the hi-pot tester grounding lead is firmly connected to building ground.

	Caution:
	Do not apply voltage to the MOVs any longer than necessary to obtain a recordable reading, and do not exceed 1 milli-ampere of current through the MOVs.

	Note:
	Each MOV assembly shall be tested separately.  The instructions below are the same for each assembly connected to the inner vacuum vessel.


6.2.3 Connect the high voltage lead of the hi-potter to the terminal that the center conductor is normally connected.

6.2.4 Energize the test set and raise the DC potential, slowly, until the MOVs start to conduct at the 3 separate current levels listed below:

a. 300 micro amps;

b. 700 micro amps;

c. 1 milli-amp.

d. In Table 1, record the voltage at each current level.

6.2.5 Shut down and discharge stored energy, then connect the test set to the next assembly.

6.3 Hi-pot Testing Outer Vacuum Vessel MOVs

6.3.1 Remove MOV assembly ECHI-SA-1A from the outer vacuum vessel structure and place on an insulated surface.  Leave the conductor connected to building steel, in tact, on both ends.

6.3.2 Confirm that the hi-pot tester grounding lead is firmly connected to building ground.

	Caution:
	Do not apply voltage to the MOVs any longer than necessary to obtain a recordable reading, and do not exceed 1 milli-ampere of current through the MOVs.


6.3.3 Connect the high voltage lead of the hi-potter to MOV assembly plate.

6.3.4 Energize the test set and raise the DC potential, slowly, until the MOVs start to conduct at the 3 separate current levels listed below:

a. 300 micro amps;

b. 700 micro amps;

c. 1 milli-amp.

d. In Table 1, record the voltage at each current level.

6.3.5 Shut down and discharge stored energy.

Table 1 - MOV Conduction Data

	
	Voltage Level @ 300 (A
	Voltage Level @ 700 (A
	Voltage Level @ 1 mA

	ECHI-SA-1
	
	
	

	ECHI-SA-2
	
	
	

	ECHI-SA-3
	
	
	

	ECHI-SA-4
	
	
	

	ECHI-SA-1A
	
	
	


Test Director Signoff: ________________ Date: ______________

7. final conditions

7.1 Dismantle test set.

7.2 Unless otherwise instructed, leave or reconnect MOV wiring to an as-found configuration.

7.3 Re-install the ECHI-SA-1A assembly on the lower umbrella structure.

7.4 Allow access to the NSTX test cell.

7.5 Close out D-Site Work Permit.

8. Final signoff
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