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Abstract:
[bookmark: _Hlk86762239]Human spaceflight is a complex endeavor requiring multiple capabilities for transportation, crew health, scientific goals, and safe return to Earth.  The difference between spaceflight proven capabilities and those needed for future exploration architectures is defined as a capability gap.  Capability gaps are not technology specific.  Each capability gap is approachable with a wide array of technologies that have unique benefits and challenges.  Determining what a capability’s relevant and distinguishing key performance parameters (KPPs) are for a mission is critical.  Mass, power, and volume are always constrained and important, but defining these in a way normalized by performance is challenging.  Additionally, KPP definition for reliability, dormancy, and integration needs are very important and still evolving. This paper provides the approach of the Environmental Control and Life Support – Crew Health and Performance (ECLSS-CHP) System Capability Leadership Team (SCLT) has used to define gaps and KPPs in support of the NASA’s Capabilities Integration Team data call objectives.  The nine ECLSS-CHP capability areas are decomposed to capabilities with ~76 gaps and supported with KPPs. Rather than defining very detailed gaps, ECLSS-CHP defines high-level gaps to be technology agnostic.  Within a gap, detailed KPPs are defined to both compare technologies and measure progress within a technology over time.  Ideally, KPPs are clearly defined, widely communicated both internally and externally, and provide a common nomenclature to describe the state of the art and the degree of improvement required for exploration missions.  KPPs help define when the gap is closed, and the core mission objectives can be accomplished.  Further technology improvements to enhance the capability, as measured by improved KPPs, must then be weighed against investments in open capability gaps that prevent NASA from achieving its exploration missions.  It is uncommon that a technology maturation to improve all the relevant KPPs simultaneously but using KPPs is a critical technology investment decision making component.  In addition to traditional technology selections, KPPs are informing how investments in ground testing prior to and in parallel with ISS technology demonstrations are required to improve reliability KPPs.  The collection of all major technology activities within a capability area are captured on technology roadmaps to communicate how diverse program activities are coordinated to close gaps and infuse into exploration mission needs. A selection of ECLSS-CHP gaps and KPPs and their formulation, current state, and how they inform capability roadmap planning are discussed.  
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