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EXECUTIVE SUMMARY

Executive Summary: The rapidly accelerating
commercial space industry has brought about
the need to build a more agile and responsive
R&D profile.

Background:

e Since summer 2017, the National Space
Council issued three key policy directives
(PD-1, 2, 3).

e Formation of AST Directorate of Advance Programs
and Innovation to address upcoming R&D needs.
Recent Activities/Milestones:
e AST conducted a review of key Space Council, DOT, & FAA priorities
e 2019 R&D activities are anchored around these priorities

Way Forward: Research Area 1 (RA1) continues to support FAA
responsibilities for NAS integration as the space and air domains converge.
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AST R&D PORTFOLIO OVERVIEW

Leading-edge research and development (R&D), delivering
innovation for safe and efficient integration of commercial
space transportation into the National Airspace System (NAS)

NEW SPAEE

Why is this important to the Nation?

* Advances safety and efficiency of the NAS

* Development of new, highly experimental technologies
* Low investment, high-payoff research prevents overly

conservative regulatory regimes featured articles from academis
* Understanding of complex commercial space sector and its contributions from Elon Musk

role in advancing the U.S. economy, global competitiveness

Agile research priorities designed to meet National Space

Council/DOT objectives, maximize operational impact

» Regulatory Streamlining (215t Century Licensing)

* Deployment of Innovation: safe integration of CST into NAS

» Spaceport Infrastructure Research: airspace integration,
operations, safety of population centers

» Systemic Safety: e.g. risk-informed approach to human safety

orksh‘ai:;; garner feedback from
academia/industry
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R&D PHILOSOPHY “STRATEGY TO RESEARCH”

National Space Council U.S. Leadership in Space
Doy S_trat_eglc Safety Infrastructure Innovation Accountability
Objectives
FAA Strategic Priorities Unmanned Acft Commercial Space Human Resources

AST Priorities Reg Streamlining Pacing w/Industry NAS Integration

AST Research Priorities 4-| H I—I H I

R&D Priorities/Investments Drive Project Alignment
with Space Council, DOT/FAA Strategy

- Federal Aviation Administration - Briefing for the REDAC

NAS Operations Subcommittee



TWO KEY R&D PILLARS:

ACADEMIA & “ORGANIC” INNOVATION

Pillar 1: University Research (COE CST)

* Vital link to cutting-edge research in academia

* Leverages funding from academia and industry for broad
engagement of innovation; participants match gov’t funding

* Expansive: Achieved 41 industry/academic partners in 2017

* Cost efficient: Achieved greater than 2/1 fund matching
from academia in 2017 to stretch value for taxpayers

* New Space Journal 6.1 featured COE university research, f
Elon Musk recent article contributor Research Recognized with

/ Federal Aviation Administration
!\T]‘M Center of Excellence for
1AL I Commercial Space Transportation

Year 7 Annual Report

Pillar 2: Contractor/Internal R&D Innovations

* Designed to respond to rapidly developing operational
needs

* Emerges from research, industry feedback, or internal
reviews

* |deas can emanate from any stakeholder, including internal
AST representatives, other FAA lines of business, or other ‘

Spaceport Assessment Tool

agen cies (Organic AST R&D Investment)
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AST 2019 R&D PORTFOLIO OVERVIEW

“Operators

Program Goal ~~ " are fully capable and

responsible to safely perform
—all aspects of commercial space transportation.
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RESEARCH AREA 1 PROGRAMS AND GOALS

Research Area 1.
Aerospace Access & Operations

Program 1.1 Program 1.2 Program 1.3
Air/Space Traffic Space Situational Spaceport

Management Awareness Operations

 Safe integration of air & space traffic management.

* Improved analytical and computational methods to evaluate
safety of uninvolved public and property.

* Improved spaceport interoperability and development of
necessary spaceport industry infrastructure resources.
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SUMMARY

 AST commercial space R&D
Program is responsive to
NSC, DOT, FAA priorities

* University and “organic”
research activities are pursued, |nd|V|duaIIy and in
combination, as needed to achieve goals

* Four research areas (knowledge domains) can be
combined as needed to encompass all research
priorities

e All AST research funded in CY2018 (to date) is
NAS-Ops-related research
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ot s QUESTIONS? . K St

paul.wilde@faa.gov ken.davidian@faa.gov
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RESEARCH AREA 2 PROGRAMS AND GOALS

Research Area 2.
Aerospace Vehicles

Program 2.1
Ground
System &
Ops Safety
Technologies

Program 2.3
Program 2.2 e e

Vehicle
Safety
Analyses

Program 2.3
Program 2.4 Vehicle

Safety Payload _
Systems & Safety OpSear?;tlons
Technologies y

* Improve vehicle safety and risk analyses and management, including
knowledge of all safety-critical components, systems of the space
vehicles, and their operations.

* Improve the manufacturability, assembly, operational efficiencies of
vehicles, systems, and subsystems.
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RESEARCH AREA 3 PROGRAMS AND GOALS

Research Area 3.
Human Operations & Spaceflight

—~

Program 3.3
Human

- . rProgram 3.4
P{,‘;%;grr?ni-,z Program 3.3 Habitability
ECLSS & Human

rProgram 3.1
Aerospace
Physiology

& Medicine LlEsE Factors Rating

* Identify and reduce avoidable risks of human spaceflight.

* Facilitate the continuous improvement of the operational
safety of human-carrying vehicles (during both launch and
reentry), and spaceports.
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RESEARCH AREA 4 PROGRAMS AND GOALS

Research Area 4.
Industry Innovation

Markets Policy Law Regulation Cross-

Program 4.1 Program 4.2 Program 4.3 Program 4.4 Program 4.5
Cutting

* Develop improved criteria for evaluating public safety, such as performance
based requirements for the protection of public property and critical assets.

* Encourage growth of evolving space industry sectors through relevant economic,
legal, legislative, regulatory, and market analyses and modeling.

» Support effective policy decision-making in the accomplishment of the dual
regulatory and promotional missions of FAA AST.

* Provide a better understanding of the relationship between governmental policy,
innovation adoption, and industry growth.
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