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5X-971223-CLN-01

TO: DISTRIBUTION

FROM: C NEUMEYER
SUBJECT:  PLATFORM GROUNDING

This memo presents a proposed scheme for grounding the NSTX platform, based on discussions between C Neumeyer, S Ramakrishnan, and B Mc Cormack. 

A Peer Review has been scheduled for Monday, 12 January, 10:00 in the Engineering Conference Room. 

The scheme depicted on the attached figure and described in the following is proposed.

1) Existing ground bus bars on the east and west walls of the test cell which connect to the facility ground grid shall be extended to cover the north/south extent of the platform as indicated on the figure.

2) An east/west ground bus bar, 1/4" x 6", shall be run on the floor as indicated on the figure, along with additional north/south and east/west sections as shown in the vicinity of the machine. All joints shall be Cadwelded. 

3) Beam to beam jumpers, consisting of insulated 4/0 conductors, attached via bolted cable lugs, and routed approximately at the beam elevation, shall be installed as indicated on the attached figure. 

4) Beam to column jumpers, consisting of insulated 4/0 conductors, attached via bolted cable lugs, and routed approximately at the beam elevation, shall be installed as indicated on the attached figure. 

5) Beam to ground bus jumpers, consisting of insulated 4/0 conductors, attached via bolted cable lugs at the beam and Cadweld connections at the ground bus, and routed from the beam elevation down to the ground bus at the floor, shall be installed as indicated on the attached figure. 

6) In the immediate vicinity of the machine, column to ground bus jumpers, consisting of insulated 4/0 conductors, attached via  Cadweld connections at both ends, and routed from the bottom of the column to the ground bus at the floor, shall be installed as indicated on the attached figure. 

Features of the scheme are as follows:

1) Loops in the horizontal plane formed by the beams are broken via the unjumpered dielectric joints associated with the beams.  All beams are fixed to ground potential via the beam to beam  and beam to ground bus jumpers. All jumpers on the beams are removable so that the integrity of the dielectric joints can be tested.

2) Away from the machine, loops in the vertical plane formed by the columns and beams are broken via the unjumpered dielectric joints associated with the beams.  All columns are fixed to ground potential via the column to beam, beam to beam and beam to ground bus jumpers. All jumpers on the beams are removable so that the integrity of the dielectric joints can be tested. Due to the possibility of a sneak path (10's of Ω) to ground through the concrete floor (the bottoms of the columns do not include dielectric breaks to the floor) there exist loops in the vertical plane resulting from the fact that the grounding connection to the columns is made near the elevation of the beams (not at floor level). However, since the pattern of jumpers on the attached figure has been chosen such that these loops are not aligned with the stray radial field of the machine, and since the rate of change of flux and resultant loop voltage is low (less than 10 volts) and short in duration (less than 10 mS), the resultant eddy currents will be negligible.

3) Near the machine, loops in the vertical plane formed by the columns and beams are broken via the unjumpered dielectric joints between the column and beams.  All columns are fixed to ground potential via the column to ground bus jumpers. All jumpers on the beams are removable so that the integrity of the column to beam dielectric joints can be tested. Since the column to ground bus connection is made at floor level any possible sneak paths through the concrete to ground will not enclose significant area and flux.
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