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As you all know, we have transitioned some of our operations function to industry and 
are in the process of transitioning our civil service workforce to focus more on technology development than we have in the past.  This does not mean we are getting out of all operations.  The balance between operations and technology development is shifting, and 
our operations heritage provides much of the valuable knowledge to bring a new perspective currently missing in the Agency as we all strive to reduce the cost of access to space.  The Kennedy Space Center (KSC) workforce has extensive knowledge and expertise in launch vehicle systems, payload processing systems, ground support equipment systems, and associated technologies.  This knowledge and expertise will form the basis of our move into  technology projects that support KSC’s assigned Center of Excellence, Mission, Lead Center responsibilities, and Strategic Core Business.  

To facilitate this transition, we have created the concept of a Spaceport Technology Center to capture the essence of our vision.  The Spaceport Technology Center will provide the global perspective for applying the KSC core business of providing space systems, processes, tests, launch techniques, and developing the associated technologies.  The need for a total system perspective of space transportation systems and spaceport architectures, a “system of systems” approach, is critical for increased safety and reduction in operations costs for routine space access.  The establishment of a Spaceport Technology Center at KSC will facilitate this systems approach, and provide a strong foundation for achieving the maximum value from the investment in our Center of Excellence for Launch and Payload Processing Systems.

Loren Shriver and I have prepared a presentation to be given to each directorate, which further defines the concept of a Spaceport Technology Center and addresses questions and concerns.  In addition, we’ve created other avenues to talk about Spaceport Technology Center with you.  First, an email address called “STC” has been set up to post your questions and comments.  Second, from the KSC Internal Home Page, you can access Spaceport Technology Center information such as the presentation.  Lastly, a white paper titled “Spaceport Technology Center Concept” is enclosed for your review and comment.  Also, please feel free to contact either Loren Shriver or me personally, or one of the AA-C Engineering Staff - Tim Barth/867-0826, Kimberly Jenkins/867-0822, with your suggestions and comments.

We welcome the opportunity to speak to you, and look forward to working with you as we move ahead into the Future of KSC.

Sincerely,

/Original Signed By/


/Original Signed By/

Roy D. Bridges, Jr.


Loren J. Shriver

Director



Deputy Director, Launch and Payload Processing
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Spaceport Technology Center Concept

1.0   BACKGROUND

1.1   History
 In October 1949, President Harry S. Truman established the Joint Long-Range Proving Ground (currently known as the Eastern Range), extending from Cape Canaveral, FL, to Ascension Island in the Atlantic Ocean. The first launch from the area was conducted by a military-civilian team on July 24, 1950. The first satellite launch (Explorer 1) occurred from Complex 26 at Cape Canaveral on January 31, 1958, by a military-civilian team of the Army’s Missile Firing Laboratory.  This group later formed the nucleus of the Kennedy Space Center (KSC).  Since that time, the Cape Canaveral area (KSC and Cape Canaveral Air Station) has been the primary launch site for both military and civilian space programs.  Specifically, the Kennedy Space Center has been the primary launch site for the nation’s human and expendable civil space programs.  For more than 40 years, NASA engineers have prepared launch systems, payloads, and ground facilities for launches to space from KSC.

1.2   Mission

Because of its rich history as the nation’s spaceport for civilian space programs, its facilities developed for space launch, and the capabilities, skills and experience of its people, Kennedy Space Center has been assigned the role of Center of Excellence for Launch and Payload Processing Systems by NASA.  KSC’s  primary Lead Center responsibilities are acquisition and management of Expendable Launch Vehicle launch services, payload carriers, payload processing, and support.  KSC has several other lead and support assignments, many of which are directly related to its Center of Excellence.  The major functions involved are to provide systems, processes, and techniques for the following: launch execution; flight hardware processing; logistics; facilities and ground support equipment; payload processing and integration; and environmental management.  A key function in each area is to develop advanced technologies enabling safer, faster, better, and cheaper ground processing, launch, and recovery operations.  Also, as a key customer of the Eastern and Western Ranges and other spaceports and ranges (Alaska, Wallops, Kwajalein), KSC is well positioned to understand and develop advanced range technologies.

1.3   Agency Strategic Direction

For the past five years, the NASA budget has remained level or decreased and the number of civil servants has steadily declined in all areas.  With the prospect of level budgets for the near term, NASA has found it necessary to begin re-engineering its programs and projects to reduce operations costs and privatize more of its operational functions.  Savings generated from these efforts will provide funding needed to begin new programs for human exploration beyond low earth orbit.  As NASA civil service personnel decrease their involvement in daily operations, they will become more involved with research and development work at the NASA Centers.  The Kennedy Space Center workforce has extensive knowledge and expertise in launch vehicle systems, payload processing, ground support equipment and systems, and associated technologies.  This knowledge and expertise will form the basis of the move into research and technology projects that support the Center of Excellence, the strategic core business, and Lead Center responsibilities.  Developing the workforce to accomplish this change will be necessary to maintain world leadership in our assigned Center of Excellence for Launch and Payload Processing Systems and Mission of Space Launch.

2.0  MANDATE FOR CHANGE IN FOCUS

2.1   Kennedy Space Center Strategic Focus
The KSC Implementation Plan 1 and the KSC Roadmap 2 outline the guiding principles, goals, objectives, and strategies that position KSC to become the “Spaceport Technology Center” for the nation.  The current strategic goals listed below encompass the activities of the "Spaceport Technology Center," primarily in Goals 2 and 3.  The KSC Roadmap has explicitly stated strategies supporting spaceport technologies.

KSC Guiding Principles

Safety and Health First

Build Reliance and Teamwork Everywhere

Satisfy Our Customers’ Needs Anytime, Anywhere

Environmental Leadership

KSC GOALS

1.  Assure that sound, safe, and efficient practices and processes are in place for privatized/commercialized launch site processing.

2.  Increase the use of KSC’s operational expertise to contribute to the design and development of new payloads and launch vehicles.
3.  Utilize KSC’s operations expertise in partnership with other entities (Centers, other government agencies, industry, academia) to develop new technologies for future space initiatives.
4.  Continually enhance core capabilities (people, facilities, equipment, and systems) to meet Agency objectives and customer needs for faster, better, cheaper development and operations of space systems.

The concept of the Kennedy Space Center performing the role of Spaceport Technology Center for current and future spaceports around the world and beyond is aptly stated in the KSC Strategic Core Business statement: 

We provide space systems processes, test, and launch techniques and develop associated technologies. 1

It is also consistent with KSC’s assigned Center of Excellence:  Launch and Payload Processing Systems. 

As NASA civil service personnel at KSC transition to more of a developmental role in the future, these goals, principles, and business statement will form the framework and focus for how the transition occurs.  By concentrating on space systems, processes, techniques, and technology development, the majority of the civil service workforce will not be involved in direct, routine operational functions, but will help provide a safe and efficient environment for privatized or commercialized processing of flight vehicles.  They will also increase proactive efforts to contribute a wealth of operations knowledge to the design of new vehicles or systems at much earlier points of their life cycle, thereby helping to reduce cost, improve system safety, cut development time, and improve reliability.  In the technology development and application roles, partnerships with other NASA Centers, other government agencies, industry, and academia will be essential for efficient use of resources and application of operations expertise to designs developed elsewhere.  Throughout the total effort there will be the necessity to continuously evaluate core capabilities at KSC, compare them to projected needs, and resolve any shortcomings by enhancing resources where needed.

2.2   Evolving Space Transportation Systems
Historically, for public safety considerations, major launch/rocket systems have been required to operate from areas sufficiently isolated from population centers which allowed launch trajectories to be located over open ocean or very sparsely populated land areas.  Launch/ascent contingencies or normal disposal of spent stages would then present minimum concern for public safety or threat to commercial air or ship traffic.  However, newly designed launch systems show increased use of reusable launch stages and reusable orbit vehicles which must return for landing.  Highly Reusable Space Transportation (HRST) systems and the potential for Single Stage-to-Orbit (SSTO) systems in future space transportation architectures will diminish the requirement for launch sites to be located in isolated, coastal areas.  The potential for spaceports to be located anywhere in the world (and eventually on other worlds) and operate in typical airport fashion drives the need for a national “Spaceport Technology Center.”  The Spaceport Technology Center, comprised of a knowledgeable and experienced workforce utilizing world-class facilities and equipment, will provide technologies and processes to private businesses and government agencies who propose to build and operate spaceports and associated ranges.  The Spaceport Technology Center will provide the global perspective for applying the KSC core business of providing space systems processes, tests, launch techniques, and developing associated technologies.  The need for a total system perspective of space transportation systems and spaceport architectures, a “system of systems” approach, is critical for increased safety and reduction in operations costs for routine space access in the future.  The establishment of a Spaceport Technology Center at KSC will facilitate this systems approach and provide a strong foundation for achieving the maximum value from NASA’s investment in its Center of Excellence for Launch and Payload Processing Systems.

3.0   SPACEPORT TECHNOLOGY CENTER  

3.1   Rationale

Achieving reliable, low-cost space transportation has been a national goal for many years and is currently a goal of the Aero-Space Technology and Human Exploration and Development of Space Enterprises.  It will provide significant benefits to all NASA’s four enterprises.  A number of previous studies have been accomplished to help understand the major cost drivers of space transportation systems.  Ground and mission operations processes are complex, involve a wide variety of technologies, and have been found to constitute a significant percentage of total mission costs. 3   Reducing these costs, therefore, should be a critical part of any effort to reduce the life-cycle cost of a space transportation system.  A study conducted by the Office of Technology Assessment (OTA), U.S. Congress, 19883, cited a number of findings pertaining to space transportation systems, operations, and costs.

Finding 1:  Because launch and mission operations constitute a sizable fraction of the cost of launching payloads to orbit, developing new launch vehicles will not, in itself, result in significant reductions of launch costs.  If the United States wishes to reduce launch costs, systems designers and policy makers must give greater attention to operations.3
Finding 2:  Technologies capable of reducing the recurring costs of ground and mission operations exist today or are under development in a variety of fields.3
Finding 4:  If the Federal Government wishes to invest in new operations technologies, it should have clear long-term goals and a well-defined plan for developing and 

incorporating new technologies in space transportation operations.  Such a plan must be buttressed by data from new and more reliable cost models.3  

Finding 7:  In addition to new technologies, adopting new management practices and design philosophies could increase the efficiency and reduce the cost of ground operations. 3
The OTA study also recommended the concept of a Space Transportation Operations test center where innovations in operations technology could be tested.3   These concepts and findings lend support to the establishment of a “Spaceport Technology Center” that would combine the dual roles of operations technology development and functional test center to work toward significant reductions in launch and ground operations costs while improving system safety and reliability. 

 3.2   Vision
KSC’s Spaceport Technology Center will be recognized as the world’s pre-eminent source of information and technologies for systems used to process, launch, land, and recover launch vehicles and payloads from spaceports on the Earth, Moon, Mars, and beyond.  Becoming recognized as the Spaceport Technology Center will focus investments in people, tools, and facilities at KSC.  Launch and Payload Processing Systems/Spaceports of the future will require revolutionary leaps in technology to achieve order of magnitude reductions in the cost of access to space while ensuring launch vehicle safety.  In addition, a continuous infusion of advanced technologies is needed for spaceports to remain competitive, operate safely and reliably, provide the lowest possible cost services to customers, and be adaptable to changing transportation system components and concepts.  They will need to grow with the space industry.  The KSC Spaceport Technology Center will provide the knowledge, expertise, and facilities to develop, test, and certify the continuous infusion of advanced spaceport technologies required for modern, state-of-the art spaceport systems.  These technologies will be applied to current and future space transportation systems operating from spaceports on the earth, its moon, or other planetary bodies.  Using a model similar to today’s development of technologies for the FAA and commercial aircraft manufacturers and operators, the Spaceport Technology Center will serve the operators of spaceports of the future and commercial spacecraft and launch vehicle designers and operators.  The focus will be on those systems supporting flight vehicles. 

3.3   Functions
The functions performed by the proposed Spaceport Technology Center at KSC encompass the total space transportation architecture that provides access to space.  Using a systems approach to analyze a space transportation architecture results in the observation that space transportation is the integration of many systems.  As previously noted, applications of advanced technologies to these systems will increase safety and reliability and reduce the cost of operating the total system.  The Spaceport Technology Center will contribute technologies to these systems through a combination of direct effort and partnerships with lead or design Centers.  The systems envisioned in this process and the potential partnerships are noted below:

· Flight Vehicle Systems (Partner with Lead and/or Design Centers)

· Payload Processing Systems (Partner with Design Centers/Agencies)

· Launch and Landing Systems (Partner with Vehicle and Booster Designers)

· Vehicle Ground Processing Systems (Partner with Flight Hardware Designers)

· Range Systems (Partner with USAF/FAA/DOT/Launch Vehicle Industry)

· Ground and Flight Crew Training Systems (Partner with other Centers)

· Enabling (Business, Finance, Procurement, Personnel, Admin.) Systems

(Partner with Headquarters and other Centers)

Developing advanced technologies in any of these systems will require specific KSC Spaceport Technology Center activities as noted below:

· Provide space systems processes, tests, and launch techniques and develop associated technologies.

· Perform spaceport technology development, test, and validation, and apply technologies in an integrated manner for maximum return to spaceports anywhere.

· Collaborate with space transportation vehicle designers to build safe, reliable, low-cost systems for access to space.

· Form strategic partnerships with other NASA Centers, government agencies, industry, and academic institutions to ensure customer needs are satisfied with world-class teamwork.

· Enhance workforce skills and expertise, and develop or evolve leading edge technology development facilities, laboratories, and testbeds.

The following definitions form the basis of this concept:

Spaceport Technology Center (STC):  A set of systems supporting the development and utilization of technologies required to access space.

System:  A regularly interacting or interdependent group of people, processes, hardware, software, and infrastructure formed to accomplish a common goal or objective.

Technology:  The practical application of knowledge to create the capability to do something entirely new or in an entirely new way. 4   Includes new or enhanced hardware, software, methods, tools, and processes.

The KSC Spaceport Technology Center is composed of three pillars:

1. Launch and Launch Vehicle Processing Systems.  

This pillar encompasses the development and application of technologies and expertise required to provide launch vehicles access to space.

2. Payload and Payload Carrier Processing Systems.

This pillar encompasses the development and application of technologies and expertise required to enable payloads and payload carriers access to space.

3. Landing and Recovery Systems.

This pillar encompasses the development and application of technologies and expertise required to land and/or recover a launch vehicle or payload.

Technology development in these three pillars will be concentrated in five areas, called Spaceport Technology Development Initiatives (STDI).  The following STDI areas have been identified:

· Command, Control, and Monitor Systems

· Range Systems

· Fluids and Fluid Systems

· Materials Evaluation

· Process Engineering
In addition, three technology areas have been identified that are important to the Spaceport Technology Center and will be developed/enhanced in collaboration and partnership with respective lead Centers, industry, academia, or other government organizations.  These areas are:

· Information Systems

· Simulation

· Biological Payload Processing Systems

Also, a number of crosscutting functions are critical capabilities that support all three pillars.  These functions include a technology development component.  These functions are:

· Environmental Engineering and Management

· Safety and Mission Assurance

· Logistics

· Workforce Development and Management Systems

Technology development in the STDI's, collaborative, and crosscutting areas will be customer driven and continuously reviewed to ensure relevance and cost effective results.  Appropriate partnerships will be a key aspect of activity in each area.  Future KSC development efforts will be aligned with the Spaceport Technology areas to ensure a clear, consistent message is communicated to customers.

Technology managers in each STDI area will develop technology roadmaps to guide and monitor development efforts in concert with customers, stakeholders, and KSC Center management.  Roadmaps will identify current and anticipated technology needs.  Benchmarking will identify best practices and technology gaps.

A key aspect of the KSC Spaceport Technology Center is to design, analyze, model, and develop advanced technology for spaceports of the future, but not actually operate the spaceports.  The STC will be the research, development, and technology organization for spaceports anywhere.

3.4    Partnerships
To accomplish the Spaceport Technology Center vision, efficient use of Center resources is needed.  This requires teamwork and the development of relationships with a number of partners.  The synergy of each partner applying their expertise and resources in the optimum manner will be essential to development of safer, faster, better, and cheaper space transportation systems.  Increasing safety and reliability while reducing the cost of space transportation will require advanced technologies applied in a highly integrated manner to all systems of the transportation architecture.  There is no intent to compete with other Centers focused on their assigned missions and Centers of Excellence; rather, the Spaceport Technology Center efforts will be highly integrated with partners from Centers and other organizations using collaborative engineering tools and methods.  Many of the anticipated areas of partnership activity (not all-inclusive) listed below:

Organization


Activity

All Centers


Collaborative Engineering Environment (CEE) tools





Integrated Synthesis Environment (ISE) tools





Propellants Forecast

ARC



Integrated Vehicle Health Monitoring (IVHM)

Technical and Project Support for Operational Virtual Environments 

Human Factors/Process Engineering

Aircraft/Spacecraft Depot Maintenance

Organization


Activity

DFRC



Test Instrumentation

Shuttle Ground Recovery Ops.





Landing Runway





Range Systems Technology Test and Evaluation 

GSFC



Hitchhiker and GAS Program/Support





Hubble Space Telescope Support





ELV Program Support





NASA Communication Network Support





TDRSS Support





Spacecraft Processing





Spaceport/Range Technologies

HQ



ELV Manifests





Budget/Program Management and Support





Strategic Guidance

JPL



Exploration Program Support/Technology Development





Spacecraft Processing





Mission Support





IVHM





Operations Research/Risk Analysis

JSC



Shuttle Payload Agreements and Requirements





Space Shuttle Program Support





Space Station Support





Space Operations Program Support





Life Sciences (Biological Systems) Support





Exploration Program Support/Technology Development





IVHM

LaRC



Materials Analysis Support, Materials Research





CEE/ISE Program Support





Independent Assessment of KSC Programs





IVHM

LeRC



Cryogenic Systems Design, Test, Evaluation





Propellant Densification Technologies





IVHM
Organization


Activity

MSFC



Advanced Space Transportation Program Support 





X-34 Program Support





Future X Program Support





Bantam Program Support





Propulsion System Support/Technology





IVHM





Space Station Support





Microgravity Program Support





Spaceliner 100




Payload Testing Support





Space Shuttle Program Element Support





NACC Support/Utilization





ELV Vehicle Qualification Criteria

SSC



Process Engineering





Propulsion Test

45th Space Wing / Cape
Weather Technologies Test and Evaluation

Canaveral Air


Weather Forecasting

Station



Range Technology Development, Test, Evaluation





Base Support





Customer Support





Range Services

AF Research Laboratory
Advanced Space Vehicle Technologies





Range Technologies/Spaceport Technologies

FAA /DOT


ELV Licensing





Range Technology, Test, Evaluation





Airspace Control/Technologies





Reusable Launch Vehicle Certification, Control





Airport Operations Research





Aircraft/Spacecraft Depot Maintenance 

State of Florida

Spaceport of Florida Authority (Services, Facilities






Support)





Florida Space Institute (Research, Technology, Training)

Academia


Research, Technology Agreements

Industry


Systems Development Operation





Research/Technology Development





Program Sponsorship

3.5    Workforce

The KSC Spaceport Technology Center workforce will be the key to success and will need to maintain the knowledge and expertise gained from years of space launch operations.  The workforce skill profile will be maintained or supplemented by:

A focus on retaining core science and engineering workforce through expanded training and academic degree support.

Continuous update of science and engineering workforce through expanded training and academic degree support.


Replacement of science and engineering attrition into core technical areas.


Cross training of support workforce into core technical areas where appropriate.

Replacement of support workforce attrition with required core science and engineering positions.

Workforce training, development, and continuous learning are vital to the KSC Spaceport Technology Center. 

3.6   Facilities

Facilities supporting the technology development work of the KSC Spaceport Technology Center will evolve over time primarily from facilities in use today, but supplemented as necessary by laboratory or technology testbed capabilities, developed to meet identified needs with high pay-back potential.  Since the technologies of interest support spaceport operations, there will be considerable benefit and use of facilities in existence today that support the Space Shuttle, Space Station, Payload Carriers, Expendable Launch Vehicle, and other advanced development programs.

In addition to these core program facilities, other facilities or capabilities to foster technology development will be pursued.  First, a KSC Development Laboratory Complex is a vision for consolidating many laboratories or facilities currently located around the Center into one “campus” complex, which would allow easy visibility for technology projects, synergy of engineers and scientists working "side-by-side", and potential sharing of expensive equipment.  Second, the Spaceport Technology Center will require use of technology testbeds for test and evaluation of new technologies.  Some labs and testbeds currently exist at KSC (Launch Equipment Test Facility (LETF), Mechanical Systems, Applied Meteorology Unit), but others have and will be developed (Cryogenic Lab and Hazardous Test Area, Environmental Simulation and Chambers, Process Engineering).  As required, facilities and equipment to support customer driven technology demonstrations may be needed.

Strategic partnerships with other NASA Centers, government agencies, industry, and academia for facility development or joint use will be an integral element of maintaining access to world-class technology development facilities.

KSC is also developing, in conjunction with all NASA Centers, a Collaborative Engineering Environment (CEE) and Intelligent Synthesis Environment (ISE) at several locations on the Center.  These capabilities will allow efficient, concurrent engineering and design practices, and virtual visualization of prototype systems, vehicles, or facilities.  These capabilities will reduce development time, travel, and cost.

4.0   Summary

The Kennedy Space Center has more than 40 years of experience as the nation’s primary gateway to space.  Considerable knowledge and expertise has been developed by the workforce in spaceport operations and space systems development.  A number of spaceport facilities, laboratories, and testbeds have been established through the years.  Faced with level budgets and a desire to reduce operations costs to free up funding for new programs, NASA and KSC have been faced with downsizing and a change in focus from operations to development.  To increase the safety and reliability and drastically reduce the cost of access to space will require the integrated infusion of new advanced technologies into the “system of systems” that defines space transportation in the future.  To enable the revolutionary advances in technology needed to meet these goals and optimize the use of existing facilities, laboratories, knowledge, expertise, and workforce skills, the need exists to focus available funds and efforts in spaceport technology development at a consolidated location.

5.0    Recommendations

1.  Recognize the Kennedy Space Center as NASA's Spaceport Technology Center to lead technology development for spaceports of the future, on earth and beyond.

2.  Provide a funding line and advocacy for the Spaceport Technology Center suitable for beginning and evolving a world-class technology development capability.
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