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"Critical Role of Verification and Testing in the HST Repair Mission"
Along the way, we decided that we would get the gyros in and test those in this electrical simulation facility that originally no one thought we needed.  It’s called the “Vehicle Electrical Systems Test Facility—VEST.”  When we plugged in the gyros for the first time, we blew a fuse in the ground system.  Immediately—and this fuse configuration was identical to the onboard vehicle.  Immediately, everybody became suspicious we shorted something out connecting it up, “my god, this was a flaw in the ground system,” so we spent a fair amount of time checking out the simulator, and we determined that the simulator was built precisely per print.  But we also determined one other thing at the time.  That the fuses were undersized.  Nobody had sized the fuses in the fuse plugs, which was identical to the fuse plugs that were in the on-orbit vehicle—and in fact, they were spares—to accommodate the turn-on transients in these gyros.  The fuse plugs were put in and switched out before launch; they were turned on in an ambient environment with air to do cooling and everything else, such that on orbit, when your cool down—it’s a little different environment up there, and the fuses have a little different rating—and turn-on transients become important.  The gyros also have a little different temperature, and the turn-on transient becomes different higher currents.  The bottom line is, had we not discovered those on the ground and be able to redesign the fuse plugs and bring up new fuse plugs and change those out before we changed out the electronics equipment, we would have gone through a whole process to repair the optical systems, put in new optics, new instruments, put in new gyros, we would have turned them on and blown the fuse, and that would have been the end of the mission.  NASA would probably not have been given another chance by the Congress and/or the Administration to fix it.  Verification there, in spite of what everybody they knew, became very important.

