MARS Testing log

October 29, 2007

Succesfully tested MV converter in housing in final flight configuration.  See Ed’s e-mail 10/29/2007 6:01 PM.  Both thermistors read fine into a Fluke handheld DVM.  Both 1 wire sensors worked fine before powering up converter and were unusable with consistent CRC errors after converter powered up. 
October 31, 2007

Put the LV chassis back together in preparation for connection to MV converter and dry running the dyno test.  After visual inspection, we fired up the system on the Sorensen.  We did the usual startup monitoring the boot sequence of the NPC, listening for snaps with the fans off.  The system booted normally and we started the sail_power_on script.  The entire system came up with all loads drawing nominally correct power and the Sorensen at 375VDC and 1.0 amps.  Started the fans and tried to bring up the Semipower drive block twice without success.  Stopped and re-started the Sorensen at 350VDC and before we could try the Semipower, a 3rd snapping event was heard by all present (GM, CD, KS, TM).  This event was louder than GMs recollection of the first snapping event and CDs recollection of the second snapping event.  We stopped testing and started disassembly looking for evidence of failure.  Took both XLCs off first with no evidence of failure observed.  Took IDC and XDC off and clear evidence of failure on IDC found.  Ed documented the evidence in an e-mail 11-1-2007 5:50PM.
From the e-mail:
I am stealing someone else's thunder here (probably Gene or maybe Tom Marion did the actual detective work), but it looks like a fairly smoky gun has been found.
 

There are arc and soot marks on the top side of the XDC PWB under D23, D41, and D43.   These diodes are two-terminal devices in 3-pin packages, with the center pin connected to Pin 1 via right-angle turn outside the package.     The PWB footprint, however, was made assuming a 2-leg device, with no center leg.  The PWB area under the center leg is copper pour connected (per Chris) to ground, covered with solder mask.  The diode is installed such that the right-angle center pin is resting on or very near the solder mask, with ground plane directly under.  The center pin is the diode cathode and is at +375 potential.  It appears that the solder mask is not up to continuous 375 VDC, and has broken down at least three times resulting in an arc, soot, and snap or bang sound.
 

(This by the way is what I was referring to when I said that the short-circuit might be "some part NOT on the schematic" --  I was not trying to be facetious.)
 

If we assume that D23, D41, and D43 cathode pins have arced to ground, then this can explain why, respectively, F23, F21, and F43 F42 F41 are blown.  It doesn't directly explain why F11 and F31 are blown since they are not adjacent to shorted diodes.  Possibly C11 and C31, respectively, discharged through F11 and F31 during the arc events... we should probably test to verify that these caps can blow these fuses during an arc, before we conclude that we know everything about this event.
 

By the way, the fuses on the board are in fact marked '3A', presumably 3 amp rating.
 

For a fix I would say that at minimum we need to remove each diode and re-install it a few millimeters higher... I would feel even better if a few layers of Kapton tape were added under the center pin of each.  Possibly the existing diodes can be re-used, depending on their lead lengths.  Any diode that was involved in a short should be replaced, whether it tests good or not.  Any open fuse should obviously be replaced.  We should give some thought to what stress may have been put on apparently un-involved diodes and fuses, in particular whether they may have also carried fault current and been compromised.  The safest course might be to replace everything.
On both flight spare IDC and XDC (the only CCAs with the problematic diodes) Tom replaced all diodes with new parts mounted on 1/16” thick G10 spacer drilled for part leads.  We will do the same mod on the former flight boards and  replace all fuses with new parts on these boards.  Parts were ordered from Digikey (Tom can you include the exact P/Ns you ordered?) 

See 

M:\Project.Documents\03.Subsystems\02 Low Voltage (LV) Subsystem\Photos or Artwork\11_2_07Tear_down 

for photos
Nov 9, 2007

Finished reassembling LV chassis.  We decided to use the XLC (SN03) from the WNS and a never used but tested at UW flight spare XLC (SN05) in the node.  The original flight IDC and XDC were replaced by the flight spares IDC SN03 and XDC SN??.  Did the normal startup monitoring NPC boot sequence w/fans off, noted correct Sorensen voltage and amperages (375 VDC, 0.4A before power on script, 1.0A after all internals on).  Started fans.  Approximately 10 minutes after initial power on, strong burning smell and smoke from “inner” XLC (SN05).  Removed for inspection, noted serious burning of ISO board on channel 4 375 VDC output.

See

M:\Project.Documents\03.Subsystems\02 Low Voltage (LV) Subsystem\Photos or Artwork\11_2_07Tear_down
For photos and e-mails.
November 11-12, 2007

Tested XLC SN03, 04, 05, 06 for dead face relay operation on bench.  Applied +5 and +12 from bench supply to J10-1,2,5.  Shorted opto pin 2 to ground.  Measured resistance across relay pins 5,6.
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	XLC Functional Testing

	Deadface Relay Operation
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	Output Voltage Check
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