Understanding Spaceport Functions (Not all functions apply to all spaceports/vehicles)

(Credit to Vision Spaceport team)

	Functions
	Description
	Sub-Functions
	Examples of Existing Facilities and Equipment*

	Flight Crew Processing
	Functions required at the spaceport to prepare flight crews for their trip
	· Medical, emergency, and security services

· Support flight crew Flight Support Equipment (FSE) integration into vehicle

· Training for departure, in‑flight, and arrival functions

· Ground supplied environmental controls

· Development and approval of flight plans

· Flight information provisions
	· Flight simulators

· Flight suit fitting equipment

· Medical clinic

· Planning and stowage of flight crew provisions

· Environmental Control Systems Shuttle Launch Pads

	Passenger Processing
	Functions required at the spaceport to prepare passengers for their trip
	· Medical, emergency, and security services

· Briefing on departure, in-flight, and arrival processes

· Ingress into vehicle
· 
· 
· 
	(Note:  Currently non‑professional passengers, such as on Soyuz, use the same facilities and equipment as professional crew members.  Therefore the same list of examples as in the “crew” row above could be listed as applying to passengers.  However, this would be misleading because, as vehicle and spaceport technology advance, crew and passenger facilities and equipment may diverge as flight becomes less rigorous for passengers.  Consequently, no list examples for passengers will be stated.)  
· 
· 
· 
· 
· 

	Payload Processing
	Functions required at the spaceport to assemble, integrate, test, vehicle installation, flight, and post flight pre and post flight operations.
	· Receiving/inspection

· Assemble and integrate

· Specialized packaging and handling equipment

· Verify payload functional

· Install payload in flight vehicle

· Support payload tests in flight vehicle

· Support departure

· Post flight removal from vehicle

· Post flight test, disassembly, and shipping
	· Lifting strong backs

· Cranes

· Clean rooms and monitoring instruments
· Canister and Canister Transporter, KSC

· Specialized electronic test equipment

· Nondestructive evaluation and inspection

· Propellant and other liquid loading, unloading and cleaning systems

· 

	Flight Element Receipt & Acceptance
	Functions required at the spaceport to receive the flight element at the spaceport
	· Provision of air, land, sea, transport node

· Receiving and inspection

· Conditioning if required (purging, temperature and humidity control) 
	· Specialized transportation and handling equipment, flight element specific

· Cranes, platforms, doors and other access and handling equipment

· Nondestructive inspection and evaluation (x-ray, gamma ray, ultrasonic, etc.)

· Specialized electronic test equipment

· Clean rooms and other environmental preservation controls

· Fluids support systems (storage, transport, purge, disposal)

· Specialized power support systems (60 Hz, DC power)

· Controlled storage facilities

	Vehicle Assembly & Integration
	Includes the final assembly of the vehicle elements, and the integration of the elements into a total flight ready configuration for launch activities
	· Integrate flight element to ground element

· Assemble/mate flight elements if required

· Perform interface verification

· Perform integrated systems test

· Perform servicing/close-out if desired

· Transfer elements and interface hardware non-flight items to storage location

· Transfer flight vehicle to next function
	· Specialized handling and transport equipment, flight system specific

· Cranes, platforms, doors and other access and handling equipment

· Specialized electronic test equipment

· Clean rooms and other environmental preservation controls

· Fluids support systems (storage, transport, disposal)

· Specialized power support systems (60 Hz, DC power)

· System validation check out equipment 

· Payloads installed in the Orbiter Processing Facility and their integration support equipment.

	Departure Functions
	Functions required to service and send the flight vehicle on its mission
	· Verify departure facility on-line and functional

· Position flight vehicle for departure

· Mate with facility and verify functional interfaces (if any)

· Verify flight systems readiness for departure

· Integrate payload and/or personnel module with vehicle and verify functional interfaces (if any)

· Provide vehicle weather protection (if required) wind, rain, ice, lightning, etc.

· Perform local servicing of commodities and close-out for flight if required at this module

· Perform remote servicing of commodities and close-out for flight if required at this module

· Ingress crew/passengers

· Send the vehicle on its mission

· Recycle/ refurbish departure facility

· Service departure facility support systems
	· Launch umbilical tower

· Sound suppression water system

· Mobile service structures

· Removable access platforms

· Mobile launch platform

· Emergency Egress System (slide wire baskets)
· Weather protection systems (lightning, rain, wind)

· External environmental control (flame, blast, smoke, contaminant deposition, and sound) systems

· Fluid support systems (propellants, purge gases, environmental control, hydraulics)

· Umbilical interfaces from ground to vehicle

· Alignment, hold down and release systems

· Pre-departure payload integration and validation systems (biological, just in time, and high vapor pressure consumables)

· Runway

· Range monitoring systems located within the Spaceport (e.g. Sky-screens, tracking cameras) 

· Command control and monitoring systems (e.g. Launch Processing System, Checkout Launch Control System)
· Weather monitoring

	Landing & Recovery
	Function that includes the arrival or return of a flight element during the course of a space flight. The arrival may be its trip back from space, perhaps a boost or assist stage returning, or a Return to Launch Site abort.
	· Provide landing area

· Provide utilities to vehicle element at motion stop

· Perform minor safing and check out for return to spaceport

· Provide crew / passenger egress capability

· Provide down cargo removal capability

· Maintain / Verify landing facility and systems functional

· Provide ferry facility and fueling capability

· Return element to the spaceport

· Transfer vehicle element to next facility in flow
	· Runway

· Landing guidance and range safety trajectory detection systems (Microwave Scanning Beam Landing System, Precision Approach Position Indicator lights, Ball Bar Lights)
· Command, control, and monitoring systems

· Weather monitoring

· Post landing purge, vent, drain, safety systems

· Payload recovery systems

· Passenger transport (mobile stairs, vans)
· Specialized transport and handling equipment

	Flight Element Turn-around/Pre-flight Functions

(turn around of Reusables)
	Functions required to prepare space transportation vehicle element(s) for subsequent assembly/departure ops.

Includes all necessary planned and unplanned processing activity to return/replenish the vehicle to a state acceptable for subsequent departure, and/or assembly and element integration
	· Facility/GSE Preps for Element Turnaround
· Element Safing
· Gaining Access
· Payload Removal, Reconfiguration & Installation
· Inspection/Checkout
· Unplanned Troubleshooting/Repair
· Element Servicing
· Configuring Element/Systems to Support Other Turnaround Functions 

· Access/Umbilical Removal & Closeout for Flight
	· Vehicle health monitoring and analysis

· Specialized hangers and access equipment

· Cranes and other lifting, positioning, and handling equipment

· Clean areas for processing and storage

· Maintenance inspection, repair and validation systems

· Ground Support Equipment power systems (60 Hz, DC)

· Fluid support systems (purge, cleaning, verification, emergency venting)

	Concept-Unique Logistics Functions
	Functions required to ship, receive and repair flight line replaceable units (LRU’s) and materials.  Also Includes logistics support for concept-unique consumables, propellants and gases. Could include :

· On-site repair depots

· Offsite repair depots

· Vendor repair level
	· Propellants (acquisition, storage, distribution, conditioning verification)

· Other fluids and gases and unique consumables

· LRU replacement hardware (flight and ground systems)
	· Fluids, including propellants (acquisition, storage, distribution, conditioning verification)

· Environmental treatment and disposal systems

· Storage and staging of consumable repair and replenish parts (bolts, TPS materials, etc.)

· Calibration, cleaning, and check out of test equipment
· Specialized off line labs for inspection and trouble shooting of unplanned events (chemical analysis, metalography, electron microscopes)


	Vehicle Depot Functions
	Functions required to perform offline periodic inspections, checkout & upgrade of flight vehicles per a scheduled phased maintenance plan
	· Vehicle overhaul, inspection/verification, and modification (structural, flight controls, etc.)

· Modular element overhaul and 

· Inspection/verification of major flight elements 

· Hot test propulsion hardware
	· Engine inspection and overhaul shops
· Black box test facilities (power, computers, GN&C, data acquisition, IVHM)
· Overhaul of mechanical components for hydraulics and pneumatics
· Thermal Protection System support facilities and equipment
· Specialized facilities and equipment for the test and overhaul of system components and major subsystems

	Traffic and Flight Control Functions

(led by ARTWG)
	Functions required to monitor and control outbound and inbound space traffic, ground element movements within a spaceport , and also protect the public and high value assets during ground processing and operations
	· Management & control of systems for Ground-to-Flight Vehicle communications

· Weather advisory for flight vehicle departure and returns (also for ground operations)

· Flight Safety monitor and control during Ascent, Reentry, and Approach & Landing phases

· Monitoring of ground operations

· Local/National coordination and decision making
	· Tracking and traffic control of vehicles in launch and landing operational phases (including interface with range, National Airspace System (NAS), and mission control functions)

· Weather monitoring for decision making

· Communications network(s)

	Spaceport Support Functions
	Functions that may be needed to support flight systems processing functions. These may include a variety of host services needed to support flight production

(Shared Services)
	· Master Planning 

· Quality Assurance

· Customer relations and public outreach

· Shops and Labs 

· Protective Services (security, personnel safety, medical, and fire protection)

· Records and documentation (engineering records, personnel records, library)

· Personnel services (food, visitor facilities, shops)

· Utilities 

· Roads and Grounds

· Weather support

· Toxic and hazardous waste disposal

· Foods Services

· Communication/Information Services

· Ground Transportation Services

· Environmental Compatibility Management

· Pyrotechnics Storage, Handling, and Disposal

· Personal Environmental Protection Equipment

· Facility Maintenance Services and Shops
	· Vehicle manifesting and scheduling

· Scheduling of maintenance and operations of ground assets

· Ground systems sustaining engineering

· Photographic Services

· Bonded or secure storage

· Cleaning services

· Library

· Technical Documentation Center

· Campus ATM network backbone

· 60 Hz electric power distribution system

· Potable water and fire protection water supply system

· Elevators

· Vehicle and heavy equipment maintenance shop

· Environmental monitoring

· Bus services

· Cafeteria, snack bars, and vending machines
· 

	Operations Planning & Management
	Functions that may be needed to support flight/ground systems processing. These may include a variety of host services needed to support flight production

(Specific to a single Operator)
	· Customer Relations

· Vehicle Manifesting and Scheduling

· Ground Systems Scheduling and Management

· Software Integration and Maintenance

· Personnel Management

· Sustaining Operations Engineering

· Work Control

· Public Affairs

· Business Management

· Advanced Planning

·  Reliability, Maintainability, and Availability (RM&A)

· Information Management and Dissemination 
	

	Connecting Infrastructure & External Community Support Services
	Functions that may be needed to connect to and sustain the overall spaceport enterprise
	· Shelter

· Connecting Utility Infrastructure

· Transportation Support

· Educational Support 

· Community Police/Fire Protection

· Community/Private Resources Infrastructure and Services

· Consumer Retail Support

· Community Medical Support/Hospitals, etc.

· Financial Institutions

· Economic Development

· Area Environmental Support
	· Personnel and visitor comfort facilities (homes, hotels)

· Community facilities (stores, schools, churches, library, entertainment, restaurants, local government, utilities, roads)

· Ecological environment

· Power substations

· Visitor’s Center

· Spaceport gates (controlled access)


* Provides examples of systems, facilities and equipment currently in use that provide this function at existing space ranges.


