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Simulator training, which is in—to some degree, from a human standpoint a form of testing, testing before the fact—is really an important tool in making sure the training is effective, and therefore, reducing the probability of error in the actual accident condition.  Of course, even if the tool is very faithful—the simulator really tracks the actual plant conditions—and provides an emulated space of the man-machine interface to the operator, still the training can be inadequate if the sequences that are simulated are not the sequences that are likely to be risky.  Unfortunately, in most simulator training in the past, the focus has been on start up, or initial deployment training, to make sure that the system works, and not to make sure that the system responds to accidents.  And when accident training is included, it’s typically accidents that are very severe.  For example, on the Space Shuttle, if you go to a typical pre-flight sim, and you look at the type of scenarios that are simulated during a pre-flight sim, they are typically very extreme scenarios which require significant operator action on the part of the crew members to recover the system.  Those are not the type of accidents that are likely to occur, though.  They are far less likely, and it would probably be a better training exercise to train the operators in the scenarios that are more likely to occur.  The tendency in the past has to—been to push the operators to the extreme, and by pushing them to the extreme, you believe that if you have reduced conditions other than the extreme conditions, the operators will already be trained to respond to them.  Well, that turns out not to be true.  Three Mile Island proved that—that when you train an operator to extreme design basis accident, they’re not necessarily trained to a lower level, higher frequency accident.  In fact, they can be cross—they can be inversely trained—and that’s what happened at Three Mile Island.  The condition of a pressurizer increase would not have probably happened in a large-break loca incident.  It is only in a high-pressure, small break loca incident that the operators got into that trouble.  So, their—their so-called “extreme training” didn’t help them in the more likely sequences, and, I think, that, to a certain degree, that’s happening today in NASA with the way that the sims are set up.  Now, of course, with a launch vehicle, where there is very little the crew can do on ascent, intervening in an abnormal occurrence, because the abnormal occurrences that are of significance tend to occur very rapidly, and it’s difficult for the crew to intercede, this might be difficult.  However, for something like Space Station, certainly the crew response to scenarios should be developed based on the likelihood of those scenarios, rather than on extreme conditions.  And I think that that’s something that future program managers should really look at.

