FAA CENTER OF EXCELLENCE FOR

|BJA :A;

Jra— .

CO u

; Yy 4V 4
2o i [ \ Y y
- > > )
o - =, S e - . W — 4 - ] -
e R e e - — V
e = = = —— 'g;. B e ~——

s

sty SR N A —.»w‘r';\"- e
e R AR NEN"UAVIDUIAIN

- ’ .- -y e ST, e < S ....~:~‘-o._....~4l 7.
- — g o e T | - ‘ ' j] ("'Tf) _ﬂ R Fs't’ ’_‘“b'“__..- -

S PAROFFTC E OF COMMERCIAL SPACE TRANSPORTATION -

SIXTH COE CST ANNUAL TECHNICAL MEETING
LAS CRUCES, NEW MEXICO
11 OCTOBER 2016



U AGENDA . RS | | (-

. CommercialS'pacie_-T"r'a_friSSBrta'ti'on,: L AL Ne.
Research Roadmap Themes

'LOn' = . ::..,ﬁﬁ aYo WA




RESEARCH THEME 1
Space Traffic Management & Spaceport Operations Research
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RESEARCH THEME 2
Space Transportation Vehicles Research
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RESEARCH THEME 3
Human Spaceflight Research
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RESEARCH THEME 4
Space Transportation Industry Viability Research
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“Advanced Safety Assessment Methods” Research Ideas

e Exploring advanced commercial human space flight data sharing and mining

“Safe and Efficient Integration” Research Ideas capabilities to inform safety assessments and identify emerging safety issues.

e i 3 5 g s i B 5 e Improved safety analysis methods to assess and manage hazards to dynamic
e Improving integration of launch and reentry sites into the NAS and its system of , v ” ; o i - ,
N e A T PR Bt I S il population clusters, such as for the public in recreational areas and on roads and rail.
airports, including sites in the vicinity of major airports or complex airspace. ‘ i ] o ' '

i P : s : . DIOVE ders g of aircraft v -ability to space-vehicle-breakup debris.
e Exploring the development of separation standards for improved airspace management Improved understanding of aircraft vulnerability to space-vehicle-breakup debris

3 : : : - A including model develo and refi 0 reduce over-conservatism applied to
of launch/reentry vehicles during non-explosive phases of flight. including model development and refinement to reduce over-conservatism applied tc

: : : : S airspace “k out” areas used to protect against a launch or r 'y vehicle failure.
e Improving approaches to monitor launch/reentry vehicle operations for airspace airspace “keep out” areas used to protect against a launch or reentry vehicle failure

— integration. to decrease the amount of airspace closed to regular air traffic operations * Improved methods to evaluate failure probabilities for launch and reentry vehicles. —

i and expedite response to off-nominal scenarios. e Improved methods to evaluate debris generated by launch and re-entry vehicle failures . -

"8 e Developing and validating improved noise models for commercial space launch : “Advanced Vehicle Safety Technologies and Methodologies” Research =
operations at inland launch sites, including spaceports co-located with airports. Ideas —

e Improving methods for launch and reentry collision avoidance analysis to produce ) v i s N TR0 R | o L) ) JSIPE)
3 ; : e Exploring the repetitive use considerations for high utilization reusable space vehicles.

more efficient launch and reentry planning and NAS integration. . i L e : L y:: s = =3
to include assessing the use of integrated vehicle health monitoring technologies and
reentry breakup recorders when applicable.
¢ Improved understanding of emerging autonomous flight safety systems and exploring
mitigation factors to address their potential vulnerabilities.

2
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“Human Space Flight Safety” Research Ideas

e Identifying best practice considerations for crew human factors for small winged
commercial spaceflight vehicles.
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Program 1.1 — Air & Space Traffic Management __ ey
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Task-Subtask 2016 2017 2018 2019 2020 2021
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R&D : Project 1.1.1 - Separatlon Concepts and Archltectures
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Program 1.1 — Air & Space Traffic Management

33 1‘SU_: Influences Task-Subtask FY16 FY17 FY18 FY19 FY20
CO LA tl me sca Ie Project 1.1.1 - Separation Concepts and Architectures
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Program 2.3 - Vehicle Safety Systems & Technologies
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3.4: Topic ~ Materiai and Stru acterization
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~ SUMMARY & CONCLUSIONS
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