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abort, the entire system is jettisoned and discarded since the spacecraft 
are not designed to carry excessive weight all the way to orbit and 
back to Earth. Thus, every launch requires a brand new abort tower 
complete with fuel, control systems, and support structure. For some 
applications, this is the necessary solution because of the combination of 
acceleration required for the ascent profile and the spacecraft’s weight.  
For example, NASA’s Orion Multi-Purpose Crew Vehicle will include a 
tower abort system due to its higher mass for beyond Earth exploration 
missions. It offers the opportunity 
to shed mass that is not needed for 
the beyond Earth operations. NASA’s 
CCiCAP partners, on the other hand, 
are able to optimize for the low Earth 
orbit mission. They are designing 
systems that share functionality with 
other systems on the spacecraft, and 
in some cases will be reusable.

Boeing’s CST-100 includes four dedicated launch abort engines (LAEs) 
on the aft end of the service module that work in conjunction with the 
nominal orbital maneuvering and attitude control thrusters.  These LAEs 
are based on heritage designs from the Atlas II program, and are fed 
by the same fuel system as the rest of the service module’s propulsion.  
When an abort is not performed, the unused propellant becomes available 
for use during other phases of the mission.  By sharing functionality 
and fuel in this manner, the abort hardware is simplified and mass is 
minimized relative to the heritage tower approach. “Our use of previously 
flight-proven hardware, and an optimally integrated design approach, 
ensures this critical CST-100 safety system will safely return the crew if 
required with minimal penalty to nominal mission capabilities,” said John 
Mulholland, Commercial Programs vice president and program manager 
for Boeing. 

The abort system for the SpaceX crewed Dragon capsule will 
consist of eight “SuperDraco” engines attached to the side of 
the spacecraft.  These engines use the same fuel and oxidizers 
as the Draco thrusters currently flying on the cargo Dragon, 
but produce greater thrust that is needed for abort escape from 
the Falcon 9 rocket in an emergency.  If no abort occurs, the 
reusable engines will provide thrust to cushion Dragon’s landing. 
To date, the SuperDraco engines have undergone 58 hot-fire 
tests for a total run time of about 117 seconds.  According to 
SpaceX Project Manager Garrett Reisman, “The SuperDraco 
development and test effort is indicating that this newly designed 
engine will surpass our original requirements.”
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