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could be corrected for less cost. Conversely, we found that when tests of a full system became the vehicle for discovering problems that could have
been found out earlier, additional - and unanticipated - time, money, and effort had to be expended to overcome the problems. One firm referred to
this phenomenon as late cycle churn. It appears that the ASDS program is experiencing late cycle churn with the battery and acoustics problems.
Early silver-zinc battery tests were performed under very limited, unrealistic environmental conditions. Consequently, the problems with the battery
were not discovered until shortly after the first set of batteries was installed on the boat in December 2000. Similarly, acoustic tests of the propeller
were not performed until February 2002 - again, on the first boat. Had the battery and propeller acoustics problems been discovered earlier in more
realistic component or subsystem level testing, their effect on schedule and costs might have been minimized. It is now clear that when the ASDS
program began, the capabilities Mismatched Requirements required of the boat outstripped the developers resources in terms of and Resources at
Program technical knowledge, time, and money. Our work on best practices has Start shown that when such a mismatch occurs at the outset of
product 8 development, a program is put in a poor position to succeed. Cost increases, schedule delays, and performance shortfalls are the typical
consequences of such a mismatch. Before product development begins, successful programs achieve a match between the product performance
desired by the customer and the ability...
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