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"Unlike Redundancy  (in Russian Systems)"
For CO2 removal, they have a system called “vozdukh” where they have some regenerative beds that can remove the CO2 from the air, and at the same time, they go through a bake-out cycle to then regenerate the beds and vent the gases overboard.  They have redundancy in the basic vozdukh system, but if that had a generic failure associated with it, the third level is, once again, unlike redundancy—they have stand-by lithium hydroxide canisters that, by a totally different concept—passive concept other than the fan—removes the CO2.  And I think that’s a very important thing that we could learn from.  We’ve just recently been faced with a problem on our International Space Station where we had five computers—at least three levels of computers involved—yet, we had a problem where all three of them failed, either software or various hardware-related problems.  In terms of the hardware, it has to do with the hard drive that we’ve actually seen actual damage, but because all the hardware’s the same, we had multiple failures.  It just so happened, we had those in a very short period of time.  So, there’s a “lessons learned” there that, in building long-duration spacecraft where man’s involved, and it may take a long time to get maintenance involved, if it’s a really safety-critical system, it’s desirable to have what you would call “unlike redundancy” to screen yourself from generic failure cases.
