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The system catalyzes the reaction between carbon dioxide and
hydrogen—byproducts of current life-support systems onboard
the International Space Station (ISS)—to produce water and
methane. In exchange for Hamilton Sundstrand conducting and
financing the design, development, testing, and evaluation of the
Sabatier system, NASA would pay for its capability to produce
water on orbit. If the system failed due to Sabatier-related hardware
or software issues, then NASA would not be responsible for any
payments to the contractor. In effect, NASA would pay for the
availability of water production while the contractor would be
responsible for maintaining system operability during the contract
period. Holding Hamilton Sundstrand accountable for success
significantly reduced NASA’s technical, cost, and schedule risks.

The water produced by Sabatier will be useful when we
reach the end of the Space Shuttle program and the “free” water
the shuttle has been providing as a byproduct of its fuel cells.
But the Sabatier hardware will not be a critical ISS system, since
future plans include water delivery by other resupply vehicles.

While it seems odd to build a system for manned spaceflight
that does not have to work, this was the key to developing and
executing our idea for the service-contract model: it allowed
failure to be an option. At the same time, the risk of failure
was relatively low since the existing technology needed for
development was mature.

NASA and Hamilton Sundstrand had been researching
Sabatier systems for more than twenty years. The contractor
also had significant hardware-development experience and had

developed the oxygen-generation system that intera
with the Sabatier system to provide hydrogen. In a
interfacing systems for the Sabatier were already i
operational onboard the ISS. Since the Sabatier was al
as part of the regenerative environmental control an
system on the station, the interfacing systems were
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did not work upon on-orbit activation. This
keep Hamilton Sundstrand’s “skin in the ga
and met Hamilton Sundstrand’s need for
development phase; it was referred to as



ASK MAGAZINE | 35







goal was for Hamilton Sundstrand
risk, and we knew from experience
tem on orbit is always challenging,
he contract to allow the contractor
issues before the look-back penalty
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, the roles of NASA and the contractor during
flight readiness must be defined so NASA teams
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at are typical of “normal” contracts. Coordination
tractors who will interact with the new hardware
nt. For example, our unique contract approach
at NASA is not taking ownership of the hardware
effects at Kennedy Space Center, where Boeing
Martin are responsible for performing some
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the property and accounting systems used by Boeing to track
hardware they were performing work on could not be provided.
It was impossible to assign a value to the hardware for the
accounting system since NASA did not know what Hamilton
Sundstrand had really spent on the hardware, and the value was
ultimately dependent on how the hardware performed on orbit.
As a result, the hardware sat for days in shipping and receiving
until workarounds could be developed and implemented.

This contract approach delivered process efficiency and
innovation but drove out innovation in hardware and software
design, given the contractor’s need to minimize the risk of
hardware failure in order to maximize profit. Even though
failure was an option for NASA, since our risk was minimal, the
incentive for the contractor to succeed was much greater. This
suggests that the service-contract approach can work well for
some technology initiatives, but not all. For instance, it would
not be feasible for high-risk, innovative development. And it
might be difficult to give contractors so much independence
when they are building critical systems that must work. But
there are many situations where this approach can benefit both
NASA and its contractors. We should think about when and
how it is appropriate. Successful flight-hardware development
does not mean always defaulting to a cost-plus-fee contract.
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