
Commercial Space

11th Annual Verification and 
Validation Summit 

Dan Murray

Office of Commercial Space Transportation

September 14, 2016



Federal Aviation Administration AST Commercial Space Transportation September 14, 2016 | 2

Commercial Space Transportation

The Office of Commercial Space Transportation (AST) was formed in 1985 (in the Office 
of the Secretary of Transportation); joined FAA as line of business in 1995

Mission: To ensure protection of the public, property, and the national security and 
foreign policy interests of the United States during commercial launch or reentry 
activities, and to encourage, facilitate, and promote U.S. commercial space 
transportation

• Commercial Space 
Transportation 
regulations in place 
since the 1990s

• Title 14 Code of 
Federal Regulations

• More than 300 
authorized launches and 
reentries with no public 
safety impacts

* Projection
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What types of activities is FAA/AST involved in? 

• Commercial Launch/Reentry Licenses
• Commercial Launch Site Licenses
• Experimental Permits
• Safety Approvals

Expendable Launch Vehicles (ELV)

Launch Sites

Reusable Launch Vehicles (RLV)Air Launch (ELV)
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U.S. Launch Sites – “Spaceports”
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Aviation and Space are Fundamentally Different

Aviation Space
Mature industry Mature space lift market, while other aspects of 

the industry are still emerging

Daily average: 28,000 commercial flights, 25,000 
air taxi flights, 2100 cargo flights, 27,000 general 
aviation flights (82,000 flights daily average)

Totals: 300 licensed/permitted launches and 
reentries since 1989

Airports: 542 certificated, 5155 public, 14,009 
private

Spaceports: 10 licensed sites, 2 private sites

Integrated certification framework (design, 
production, airworthiness, air carrier, pilot, 
maintenance, training, etc.) – for safe operations 
that protect the public, passengers and crew

Licensing and permitting of operations – for 
the protection of public

Passenger and crew expectation of occupant 
safety

Space flight participant and flight crew 
acknowledgment and acceptance of risk

Operations at low altitude (within the National 
Airspace System (NAS))

Operations at high altitude above the NAS with 
the intent to exit and reenter Earth’s atmosphere

Aviation is the safest mode of transportation Space is inherently risky
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FAA Administrator’s Strategic Initiatives

• http://www.faa.gov/about/plans_reports/media/fa
a_strategic_initiatives_summary.pdf

• Over the next several years, the FAA is 
committed to making measureable and 
steadfast progress toward a vision for 
transforming the aviation system to 
reflect the highest standards of safety 
and efficiency, and to be a model for the 
world.

• Initiatives lay the foundation for the 
aerospace system of the future

• Commitment to delivering benefits 
through technology and infrastructure, 
including “New Entrants ‐ Commercial 
Space”



Federal Aviation Administration AST Commercial Space Transportation September 14, 2016 | 7

• Through the Integration of Commercial Space into the NAS 
Program, the FAA’s Office of Commercial Space Transportation 
(AST), in partnership with the Air Traffic Organization (ATO) and 
NextGen (ANG) will develop solutions to:
• Apply flexible planning tools and advanced analysis techniques to safely 

reduce the amount of airspace that must be closed to other users in 
advance of a launch or reentry operation 

• Automate safety calculations and data transfer to allow ATC to 
effectively respond to contingencies and maintain safety during 
operations

• Automate data ingest and transfer to allow ATC to quickly release
airspace to normal operations once it is no longer affected

Initiative Goal: Reduce, Respond, Release
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• Monitoring launch/reentry vehicle ops to expedite response to off‐nominal 
scenarios and release, and to reduce airspace closures
• Automated distribution of vehicle/mission data in realtime 
• Advanced surveillance of launch/reentry vehicles and failure indicators

• Improved airspace management of launch/reentry vehicles to reduce 
airspace closures
• Separation standards between aircraft and launch/reentry vehicles 

during non‐explosive phases of flight (e.g. captive carry, gliding return)
• Improved safety modeling to reduce airspace closures

• Model refinement to reduce over‐conservatism in aircraft hazard areas, 
including aircraft vulnerability

Key Areas of Technology Development
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• Purpose: Demonstrate the benefits of automating the manual processes 
currently used by the FAA Joint Space Operations Group during commercial 
launch and reentry operations

• Approach: Develop a prototype launch and reentry space vehicle data 
integrator capability that provides time accurate data for:
• Automated situational awareness 
• Monitoring of space launch/reentry vehicle transitions through the NAS
• Notice and response to off‐nominal scenarios

• Goal: Define requirements for near term operational capabilities that will 
integrate commercial launch and reentry vehicle data into current FAA 
systems

Space Data Integrator (SDI) Project
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SDI Partners

• Office of Commercial 
Space Transportation 
(AST)

• Air Traffic Organization 
(ATO)

• System Operations
• Mission Support
• Technical Operations

• NextGen (ANG)

CGH Technologies

Advanced Sciences & 
Technologies
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SDI Prototype
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• Launch/reentry vehicle operator provides vehicle and 
mission data over secure internet connection 
between operator’s facility and FAA Technical Center 
in Atlantic City, NJ
• System can accept data routed in this manner from a variety 
of sources, including radar, telemetry, or other remote 
surveillance capabilities

• Flexible interface control document (ICD) defines 
format/units based on a wide variety of known sources

SDI Data
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• Enhanced Space Data Display (ESDD)
• Display data provided by launch/reentry vehicle operator 
that cannot be displayed in current FAA traffic management 
systems:
• 2‐D/3‐D Map: Predicted and actual position and predicted impact 
points and traces

• Trajectory Profile: Predicted and actual altitude vs. range data and 
traces

• Mission Status: Countdown timers for key mission events
• Data Status: Indicators of data connectivity (i.e. “health status”) and 
data quality 

• Monitoring of these parameters provides the FAA with early 
indication of off‐nominal conditions

SDI Elements
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SDI Enhanced Space Data Display
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• TFMS Traffic Situation Display (TSD)
• Display predicted route of flight based on 

flight plans submitted via SDI
• Display launch/reentry vehicle current 

position based on TZ messages 
submitted via SDI

• Move Range Risk Analysis Tool (RRAT) 
output Aircraft Hazard Areas (AHAs) to 
TFMS and convert to Flow Evaluation 
Area (FEA) format for recall on TSD

• Display AHAs as FEAs

SDI Elements
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1/23/15: Complete System Engineering and Trade Study

Feb‐Mar: Software Development and Test

5/12/15: Hardware Delivery and Setup (WJHTC)

5/29/15: Complete Integration Testing (WJHTC)

7/3/15: Complete On‐site Testing (ATCSCC/HQ)

7/28/15: Ready for Operational Demonstration

…

…

8/26/16: Operational Demo during CRS‐9 SpaceX Dragon reentry

SDI Prototype Development
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SDI as Pathfinder

• Still early in the lifecycle
• Refining conops and validating 

requirements

• But increasing tempo and complexity 
of operations calls for expedited 
technology development 
• “We needed this two years ago…” 

• SDI development approach brings test environment to the end user
• Network extends from lab at WJHTC to Command Center to HQ, and soon 

to the field
• Increased opportunities for targeted test/demo opportunities executed by 

end users (ATO and AST)  
• Operational demonstrations allow “shadowing” during actual operations
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• Continue to execute the SDI prototype during upcoming launch 
and reentry operations

• Identify and validate requirements for progression through 
Acquisition Management System and fielding of an operational 
system
• Develop additional partnerships to gather requirements for other 

operation types:
• Blue Origin (suborbital)
• NASA Wallops (launch to orbit/suborbital)
• Sierra Nevada Corporation (winged reentry)
• United Launch Alliance (launch to orbit)

• Support field testing at select ATC facilities

V&V at the Tech Center
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• Commercial Space Tech Center Integrated Team 
• Partner with the Modeling and Simulation Branch (ANG‐C55) and the 

Verification and Validation Strategies and Practices Branch (ANG‐E5A) to 
analyze mission scenarios, validate processes, and conduct analysis to 
support cost/benefit and business case development:
• Mission visualization modeling and analysis
• Storyboarding of “as‐is” processes and “to‐be” concepts
• Fast time simulation of mission scenarios

V&V at the Tech Center
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• SDI is the first of many technology development activities that the FAA will 
need to undertake to develop purpose‐built solutions for integrating 
launch/reentry into the NAS and meeting the Administrator’s Strategic 
Initiative

• Expedited need calls for smart, expedited development
• Opportunity for the V&V community to engage and guide the FAA

• Share best practices, lessons learned
• Opportunity for the V&V community to engage and guide the commercial 

space industry
• Technology development to meet FAA requirements
• Occupant safety
• Reusability  of components and vehicles
• Fleet production

Opportunities for the V&V Community
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Questions?


