C1 Coil Testing Peer Review

June 1, 2006

Review Committee Report
A peer review of the preparations for testing the C1 coil was conducted on June 1.  Geoff Gettelfinger reviewed the preparations in a very thorough manner.  The review committee consisted of Al von Halle, Hutch Neilson, Kevin Freudenberg, David Williamson, and Wayne Reiersen (chairperson).  Jerry Levine, Glen Anderson, Bill Slavin, Brad Nelson, and Jeff Makiel were also in attendance.
Gettelfinger reviewed the installation of the C1 coil in the Coil Test Facility (CTF).  Operation of the CTF was previously reviewed by the ACC prior to testing the Twisted Racetrack Coil (TRC).  Gettelfinger reviewed differences in the C1 installation.  The stray field was higher with the larger coil so the barrier distance was increased from 15’ to 23’ per a field map provided by Art Brooks.  Additional access doors will be added to the facility enclosure.  ES&H will determine if the access provided is adequate to avoid classifying the facility enclosure as a confined space.  ES&H also requested that they inspect the final lock/interlock configuration for the access doors prior to authorizing coil energization (ref. Chit 3).
Gettelfinger reviewed the installation of C1 in the cryostat.  Eddy current analysis of the plate on which the LN2 tank sits indicated a need to bolt it either to the cryostat frame or to the C1 coil so that it does not move when the magnetic field is changing.

Gettelfinger showed pictures of the bus bracing.  PPPL (Brooks) will confirm the adequacy of the bus bracing prior to coil energization.  He will also provide mechanical interface loads from the bus at the coil lugs.  ORNL will confirm that the loads on the lugs are acceptable and that the lug/jumper assembly is structurally adequate.
Gettelfinger reviewed the use of G10 insulating breaks and the flow diagram for the coil.  No issues were raised.

Gettelfinger reviewed the installation of the warm-to-coil transition box.  Reiersen noted that the fiberglass L-shaped channels which surrounded the cable would impede the convective heat transfer from the cable to the GN2 environment within the box.  Gettelfinger will investigate support modifications to improve convective heat transfer to the cable within the box.

Gettelfinger reviewed the state of preparations and a discussion of the path forward ensued.  It was resolved that the path forward should be as follows.  Gettelfinger will work towards getting the plumbing and I&C/data acquisition installed by COB on Friday.  RT temperature electrical tests will then be conducted.  Cooldown will commence this weekend.  The insulation will be left off the bore of the coil to expedite cooldown and warmup of the coil.  The coil will be cooled down at a rate in which the difference between the shell temperature (as measured by the embedded thermocouples) and the average winding temperature (as inferred by resistance measurements) does not exceed 50K.  The surface temperature of the shell and winding (ref. Chit 4) will also be monitored during cooldown.  Single phase flow in the cooling tubes will be initiated when the winding temperature gets below 90-95K (TBD).  Cryo operators will be instructed in the use of the cryo supply system at this time.  Once the coil is cold, electrical tests will be repeated.
Coil energization will not proceed until authorized by von Halle (RLM) who is responsible for the safe operation of the facility and Nelson who is responsible for the welfare of the coil.

In addition to previously noted concerns, the test plan needs to be written and approved along with relevant procedures.  Gettelfinger will write the test plan and circulate the test plan and procedures to the review committee prior to coil energization (ref. Chit 1). The test plan will culminate in a full power shot with a linear ramp (0.85s) to full current (36.5kA), a 0.2s flattop, and a 1s linear decay.  The I2t for this scenario should be 1.1e9 A2-s (not 1.6e9 as indicated on Slide 27).  Protective settings should be set appropriately.

It is expected that initial testing could be accomplished in one day.  Following initial testing, the coil will be warmed up.  Freudenberg will bring the displacement monitor from ORNL to PPPL on Monday.  When the coil is warm, the cryostat will be opened (perhaps Thursday) and the displacement monitor installed.  The displacement monitoring apparatus will be electrically isolated to prevent eddy currents from flowing (ref Chit 2).  Freudenberg recommended getting a camera to look at the digital readout.  Once the displacement monitor is installed, the coil will be cooled down for further testing.

