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The Apollo 13 Mission: NASA's "Successful failure”

On Apollo 13, 1970, 56 hours into a mission to land on the moon, the astronauts aboard the Apollo
13 spacecraft heard a loud bang. Indications on oxygen tank 2 immediately went to zero quantity

Safe return

Mission to from lunar and the level in oxygen tank 1, the only other oxygen tank in the Service Module, gradually drifted to
. ® Impact to moon aborted |~ landing zero over the next 130 minutes. The three astronauts aboard Apollo 13 were en route to the moon
Cause Mappmg Customer impossible in a damaged spacecraft with little power and heat.
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Evidence: All oxygen
stores were lost within
about 3 hours, along with
loss of water, electrical
power, and use of the
propulsion system.

23-Why Cause Map Add detailed causes to create detailed solutions Asking more
why questions will add additional causes to the Cause Map. Even the
larger 23-why shown here still lacks sufficient detail and would need to be
expanded to fully capture the complexity of the issue. Adding additional
detail to a Cause Map naturally leads to more effective detailed solutions.
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Start Slmple Even investigating an incident as large as the Apollo 13 mission can

start with a simple 5-why. More why questions can be asked and additional causes can
be added to the Cause Map.

AND Laying out the causes that contributed to an incident in a visual Cause Map helps

ensure that a problem is well understand and that all causes are considered during an
investigation.

Solution: New procedure to
separate the LM and CM by
pressurizing the tunnel

connecting them was 2 ThinkReliability

Investigate Problems. Prevent Problems.

Needed a method to
separate the LM a
safe distance from the
CM before re-entry
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