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Agenda

« Gateway Overview

* Flow of Requirements from NASA Standards to Gateway
Requirements

* Breakdown of Human Requirements across Gateway
Specifications

« Challenges-and Best Practices
* Forward Work & Conclusions
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Overview

The Human Health & Performance Gateway SE&| Team has
two main roles:

1) Lead Human System Integration (HSI) on behalf of the
Gateway Program, and

2) Manage NASA-STD-3001 tailored requirements for Gateway

Program in support of Health & Medical Technical Authority
(HMTA)
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Flow of Requirements from NASA Standards to
Gateway Requirements

HEOMD-003
E2US N Agency Human Rating Requirements
| or software with which the crew

NASA-STD-3001 Vol 2 Rev B interacts, regardless of the subsystem
responsible for implementation

Contains cross cutting requirements

Space Flight Human System Standards

h

Gateway Human Systems Content

3+ Providers
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Breakdown of Human Requirements Across
Gateway Specifications

As of February 20, 2024

GP 10016 Crew Health and GP 10000 Systems Requirement Document

S —— Over-arching functional requirements

Exercise, nutrition, environmental
monitoring, behavioral health

GP 10017 Human System Requirements

GP 10015 Crew Systems hazards, maintenance, crew interfaces

Galley, housekeeping, stowage,
sleep, trash

379 total
- GP 10004 Environmental Control and
GP 10012 Vehicle System I;Iéﬂ Tl?r::'lg?let: Life Support System
Manager q 02, CO2, temp, pressure, water, body waste,
Process override, direct human emergency response
control, human inputs '

GP 10011 Hatches GP 10005 Thermal Control System
Translation corridor, hatch operation Condensate, cooling fluid SMACs
time, visual observation

GP 10006 Flight Software
GP 10007 Computer Human Fault detection, set point alerts,

Interfaces override, backup, restore, recovery
EWCA, voice gcomm, lighting, imagery
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Human System Requirements

Anthropometry Toxicological
and and
Biomechanics Environmental

Architecture

Hazards _
and Maintenance

Safety

Crew
Interfaces
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Challenges

Container requirements: can be useful
for early requirements development but
become troublesome during verification
writing and obscures traceability
between levels.

Distribution of HMTA requirements
across different specifications: makes
requirements management difficult,
requirement changes decisions were
being made without the owner.

Best Practices

Level 2 & Level 3 integration:
Discussions on design commonality and
interpretation of requirements
implementation occurred outside of
formal design requirements documents
and contract deliveries.

Gateway Human Systems Integration
Working Group: involved diverse
stakeholders early in the development
of products and any proposed
requirements and processes changes.
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Forward Work

Human
Requirements
across
Gateway

2-6 July 2024

Requirements Verification
and Validation

HSE&I team will continue to manage
HMTA owned/co-owned requirements

Interpretation and implementation of
requirements across lifecycle of Level 2
and Level 3 stakeholders

Future of Systems
Engineering

Human Systems Integration

Flexible, adaptable, and responsive
systems engineering

Human and socio-technical
interaction and integration to enable
system performance

Technical Operations

Practical application in real-world
high-stakes environment

Ensure alignment with mission
objectives and mission requirements
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Conclusions

« Summarized a focused and systematic approach to tailoring, adapting, and
applying NASA-STD-3001 Rev B Spaceflight Human System Standards to
the Lunar Gateway Program

« Challenges and best practices were shared, denoting the importance of
Integration among various systems, disciplines, levels, module providers,
International partners, and many others

* |Incremental improvements are needed in systems engineering to support
Innovative and complex missions

« Contribution to the broader systems engineering challenge: standards and
best practices evolve alongside technological and mission advancements
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