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	Rev 2 Title


	Rev 2 Definition

	Acoustics
	Knowledge, capabilities, and practices related to interior and exterior noise reduction and acoustic design for advanced aerospace systems, subsystems, and components to meet environmental requirements.  Includes knowledge and application of experimental and computational aero and structural acoustics.  Inherent in this competency is the capability to determine the influence of acoustic environment on ground observers and vehicle passerengers alike, as well as to develop an understanding of its impact on vehicle structural responses, including sonic fatigue.  Includes ability to conceive, plan, and implement appropriate experimental and flight test programs that are designed to understand and predict the acoustic environment and to validate advanced active and passive noise control concepts

	Acquisition and Contract Management
	Apply knowledge and practices associated with soliciation, negotiation, development, selection and administration of contracts/services, in compliance with public law, executive orders, Federal regulations and Agency requirements, policies and initiatives.  Use knowledge of contracts to review products and services to determine if they are in compliance with contract terms and conditions.  Includes ability to assess technical requirements needed to support program and project implementation, and provide technical guidance and direction to contractors to ensure delivery and quality of services and products.  Use contract or acquisition instruments and surveillance systems as necessary to ensure contract or acquisitionrequirements are being met through the life of the contract.

	Administrative Support
	Knowledge, capabilities and practices associated with administrative and clerical support to a manager and/or organization to facilitate the mission, goals and customer satisfaction.  Use knowledge of administrative techniques, tools policies and/or procedures to provide enabling functions such as timekeeping, scheduling, office communications, document generation, and tracking and follow up systems.  Integrate knowledge of specialized processes, resources, terminology, with administrative skills to improve efficiency of business operations.

	Advanced Analysis and Design Method Development
	Enable the mission and system analysis and technology trades for advanced aerospace system concepts. Knowledge of systems analysis methods for use in performing conceptual analysis and design of aerospace systems. Knowledge of multidisciplinary design optimization methods for use in preliminary and detailed engineering analysis and design of aerospace vehicles and spacecraft (including design, manufacturing, and operations). 

	Advanced Experimentation and Testing Technologies
	Knowledge of advanced experimentation and testing philosophies and approaches that provide results to inform research activities in specialized areas such as structures, materials, airborne Systems, aerodynamics, and propulsion.  Ability to develop and use specialized facilities and equipment such as wind tunnels, and laboratories.  Includes knowledge of how to plan, conduct and interpret experimental test results to understand the interaction of test elements on the design of current and future aerospace vehicles.  Also involves ability to develop, manage and enhance test processes to optimize productivity, cycle time, data quality, cost and customer satisfaction

	Advanced In-Space Propulsion
	Research, development, design, testing and evaluation of propulsion technologies, such as nuclear propulsion, and space power generation systems to dramatically improve every aspect of in-space propulsion.  Specialty knowledge in specific technologies such as nuclear propulsion, high powered electrical, solar voltaic, fuel cells, solar dynamic, and propellantless propulsion such as electrodynamic tethers and beamed energy.  

	Advanced Materials and Processing Science
	Research knowledge, capabilities and practices associated with the synthesis, structure, processing and properties of materials, from atomic to macroscopic, including the behavior and mechanisms by which types of materials react to stresses, processes and environments, particularly the harsh environment of space.  Includes experimental research into materials such as electronic materials, glasses and ceramics, metals and alloys, lubrication materials, sealants, foams, composites and polymers for improving current and enabling future aerospace applications.  .   Includes computational research to develop validated structure-property relationship models for all classes of materials. Includes processing, testing, and characterizing these materials to further understanding of how they can be combined or treated to improve the quality and reliability of systems, control defects and prevent contamination of operating systems or components

	Advanced Measurement, Diagnostics, and Instrumentation
	Knowledge, capabilities, and practices associated with research and development, assessment, implementation, and integration of advanced measurement, flow diagnostics, instrumentation to understand and discover flow physics, to develop and validate physical/chemical models, and to support aerodynamic, aerothermodynamic, acoustic, and hypersonic airbreathing propulsion design and analysis of aerospace vehicles in ground facilities and in flight. Inherent within this competency is also the ability to resolve issues arising from  test articles, data systems, and integrated measurement systems and their interactions. 

	Advanced Mission Analysis
	Knowledge, capabilities, and practices associated with the conception, development, and planning of advanced missions and systems synthesizing science, commercial, military and exploration requirements and considering feasibility, performance, cost, reliability/safety and environmental effects .Also includes understanding of architecture analysis methods and optimization

	Advanced Technical Training Design
	Knowledge of state-of-the art practices required to train technical personnel such as flight crew or ground support to accomplish objectives for near-term or futuristic missions.  Identify training objectives, design training plans, tools, curricula and simulations using advanced techniques.  Involves knowledge of instruction providers and tools, and how to employ and assess these resources.

	Aerodynamics
	Knowledge, capabilities and practices associated with fluid mechanics and flow physics modeling and their application to aerodynamic design for aerospace vehicles and components, such as transport and military aircraft, space transporation and launch vehicles, and propulsion systems and their integration with vehicles.  Ability to plan, conduct, interpret and correlate results of experimental investigations nd computational fluid dynamics (CFD) analysies to predict aerodynamic performance

	Aeroelasticity
	Research knowledge, capabilities, and practices for investigating aeroelastic phenomena and complex steady and unsteady aerodynamic flow phenomena especially in the transonic speed range, for investigating, developing, and demonstrating novel concepts that prevent aeroelastic instabilities, alleviate adverse aeroelastic responses, reduce loads and vibrations, and exploit the aeroelastic characteristics of aerospace vehicles, for developing analytical methods that predict the aeroelastic and aeroservoelastic responses of aerospace vehicles, and for conducting unsteady aerodynamic, aeroelastic, and aeroservoelastic wind-tunnel tests.

	Aerospace Systems Concept Development & Technology Assessment
	Knowledge, capabilities and practices associated with the development of aerospace vehicle and spacecraft concepts from a systems perspective to satisfy prescribed mission architectures and identify enabling technologies for performance, cost and safety.  Knowledge of conceptual design, sizing & synthesis of aerospace vehicles or spacecraft.  Knowledge of elicitation from subject matter experts of the potential technology improvements from R&D projects in all the relevant aerospace disciplines

	Aerothermodynamics
	Knowledge, capabilities, and practices related to aero/aerothermodynamic design for aerospace vehicles and components under various flight conditions including liftoff, ascent, stage separation and reentry.  Ability to plan, conduct and interpret results of experimental investigations and analytical/computational fluid dynamics to derive aerothermal environments.  Inherent within this competency is also the ability to determine the effects of propulsion system plumes on the vehicle/components performance and environment.

	Air Traffic Systems
	Knowledge of Air Traffic Management elements, and their properties and interactions, such as air space and range systems, air traffic regulations, aircraft characteristics, airport structures and systems, and geographic and topographical patterns.  Apply knowledge of these elements to the development of new systems and tools to improve the efficiency, effectiveness and capacity of the air traffic system, using advanced distributed modeling techniques to research and test concepts and prototypes

	Airbreathing Propulsion
	Knowledge of technologies and concepts for airbreathing propelled vehicles in order to enhance the safety of operations, reduce lifecycle costs, contribute to reduced costs of air travel and access to space, and reduce carbon dioxide emissions.  Includes knowledge of various engine cycles, flight conditions, efficient mixing and combustion, various materials, and reliable design tools for aerodynamic and propulsion system design and performance prediction, as well as application of combined cycle systems to advanced propulsion techniques.

	Analytical and Computational Methods for Structures
	Knowledge, capability, and practices for developing computationally efficient methodologies for structural modeling, analysis, and design, for predicting response, damage tolerance, and residual strength of aerospace structures using nonlinear structural analysis methods and models, for developing validated finite element methods for special purpose computational methods including rapid optimal structural sizing, for developing analytical models for radiation protection and shielding, and for developing multi-sensory, visually immersive simulation and design methodologies for enhanced understanding and collaboration.  Involves in-depth understanding of mathematics and computer science

	Applied Aerodynamics
	Knowledge of computational aeroelastic simulation, testing, and analysis for prediction of flutter and aeroelastic response.  Knowledge of aerodynamics & its effects on a vehicle, in addition to computational methods associated w/aerodynamics.  Application of knowledge and practices related to aerothermodynamic design environments for vehicles and components under various flight conditions including liftoff, ascent, stage separation and reentry.  Ability to plans, conduct and interpret results of experimental tests to derive aerothermo environments.  Inherent within this competency is also the ability to determine the effects of propulsion system plumes on the vehicle/component environments.  Includes broad understanding of aerodynamics and engineering disciplines.

	Architectural Engineering
	Knowledge of architectural design, architectural/facility evaluation, cost, schedules and formulation of performance requirements and alternative analysis/scenarios for key facilities such as wind tunnels and scientific laboratories

	Astrobiology
	Apply knowledge of biology, chemistry, physics, and other sciences in interdisciplinary experimental, observational, theoretical, and modeling studies of the origin, early development, and transmission of life in or on astronomical  bodies and media, including the Earth and its atmosphere, and to determine how and where life arose and evolved on Earth and elsewhere, with due regard to environmental conditions and limits.

	Astromaterials, Collections, Curation & Analysis
	Apply knowledge of foreign materials, and planetary sciences to the collection of materials from foreign planets, and developing and using appropriate processes for handling and curating them.  Includes knowledge and skill in processing the materials to protect Earth system from contamination.

	Astronomy & Astrophysics
	Knowledge of the fundamental processes of radiation and dynamics for the study of the structure and composition of the Solar System, other planetary systems, stars and stellar systems, and galactic structure of the universe.  Use a variety of observational methods, data analysis techniques and theoretical models to characterize the physical and dynamical states of celestial objects, determine formation history and predict future evolution.  Use physics and chemistry knowledge to conduct  observational and theoretical studies and modeling of stars, nebulae, galaxies, and systems of stars and galaxies, and of circumstellar, interstellar and intergalactic media, particles, molecules and radiation fields, in all electromagnetic wavelength ranges.  Includes study of specialty areas such as Gamma Ray & X-Ray Astronomy and Cosmic Ray Astrophysics, in which electromagnetic waves, x-ray emissions and cosmic ray particles provide data for examining the content, structure, origin and evolution of space elements.  

	Atmospheric Science
	Knowledge of the fundamental processes of radiation, chemistry and dynamics in the study of the structure and composition of the Earth's atmosphere.  Conceive and implement a variety of observational methods, data analysis techniques, and theoretical models to characterize the state of the atmosphere, detect variability and explain the responsible forcing mechanisms, and predict the future state of the atmosphere.  Able to develop and implement missions to conduct atmospheric research, and contribute to the development of atmospheric instrument and sensor development.  Includes subspecialty knowledge in areas such as Radiation and Climate, Stratospheric & Tropospheric Chemistry. 

	Avionics
	Knowledge of research and engineering of real-time digital electronic avionics systems that use data acquired from sensors and instruments and processes it to determine status of systems for aircraft and spacecraft for such purposes as flight control, flight path management and vehicle health monitoring.  Includes knowledge of design and development of computational hardware and software networks and interfaces, electrical integration, power distribution and electrical systems engineering

	Bioengineering
	Application of technologies to living systems including such areas as biomechanics, imaging, biomedical transducers, biofluids and sensors

	Biology and Biogeochemistry of Ecosystems
	Apply knowledge of biology, biogeochemistry of ecosystems and the global carbon cycle to research, understand and predict how terrestrial and marine ecosystems change.  Research ecosystems as they are affected by human activity, and as they change due to their own intrinsic biological dynamics, and as they respond to climatic variations and, in turn, affect climate. Emphasis is on an understanding of the processes of the Earth system that affect its capacity for biological productivity, explain the role of the biosphere in Earth system function, and promote proactive ecological stewardship.  Ability to understand, study and properly document changes in land cover and land use.

	Biomedical Engineering
	Knowledge of engineering, design, development, analysis and test of biomedical systems such as equipment and tools for maintaining crew psychological and physical health for long-duration missions in space.  Involves knowledge of broad array of engineering disciplines, and biomedical research, human factors and space medicine findings and practices.  Includes knowledge of operational impacts and sustaining engineering on the systems

	Biomedical Research
	Involves the capability to research, investigate and characterize the effects of space flight and exposure to microgravity, radiation, and other stresses on physiological functions (e.g., musculoskeletal, cardiovascular, etc.).  In-depth understanding of the human body, its physical and chemical make-up and the associated technology and methods to examine the effects of various environments and stresses.   Ability to understand the underlying physiological, behavioral and psychological mechanisms and performance aspects responsible for biomedical and behavioral changes in humans and animals during spaceflight and apply this information to conduct operational and clinical research to develop, validate and implement countermeasures that will ensure the health, safety and performance of flight crews involved during launches, landings, and while in space.

	Biomimetics
	Knowledge and capability to research and further study natural processes which have potential to be deciphered, mimicked and adopted in technology applications based on biological systems such as environmental heat sensors, retinal or iris scans or face recognition technology.  Also includes capabilities in the area of neural electric machine control

	Budgeting Management
	Knowledge of how to apply management knowledge, principles and practices to obtain, utilize, manage financial resources in the workplace to meet program, project or business requirements.  Involves maintaining available resources, making resource decisions based on need and availability, and developing and implementing strategies to make rational and well thought-out decisions related to organizational resources.  Includes the ability to provide guidance, formulate a budget plan, defend a budget plan, assess budget performance, advocate budget and alternative scenarios and execute a budget plan.  Requires knowledge of policies and practices related to Federal, Agency and Installation accounting, and internal business information systems.

	Business IT Systems
	Knowledge, capabilities and practices associated with computer architectures and computer-based information systems related to business operations and mission support.  This competency is based on knowledge comprised from one or more of the following interrelated technologies: computer and other hardware, programming languages, commercial operating systems, web or database systems, network hardware and software, IT security and other technologies that pertain to the acquisition, computation, storage, distribution, reporting, and management of information

	Business Management
	Knowledge of  principles and practices related to managing the internal and external operations of a business unit such as a Center to effectively accomplish mission objectives and goals, achieve customer satisfaction, develop strong relationships with other NASA and external entities, and adhere to agencywide programs, policies, and procedures.  Understanding of internal operations and processes, and how to support or modify processes in order to optimize efficiency and information for decision making

	Cell & Molecular Biology
	Knowledge of and ability to conduct research on basic cellular function and properties such as gene regulation and expression or mechanoreception, that may be directly or indirectly impacted by altered gravitational force and other space-related effects.  Includes study of the dynamics of cell behavior and interactions and differentiation in cellular systems within and across organisms under a variety of environmental conditions, such as the physiological changes seen in whole animals in response to the space environment

	Chemistry/ Chemical Engineering
	Knowledge, capabilities and practices associated with Chemistry and Chemical Engineering as applied to aerospace systems for ground and flight application, particularly for use in sensors, material sciences, propulsion, environmental, ecological, biological or laboratory processes. This includes an understanding of organic, inorganic, analytical and physical chemistry and their application to a wide variety of research, development, failure analysis, and operational systems or topics and/or principles and practices of chemical engineering

	Combustion Science
	Employs knowledge, capabilities and practices of study of the science of burning and burning processes, including reaction kinetics and fuels, particularly related to heat transfer, combustion and fluid flow processes by which chemical energy is converted to propulsive power.

	Commercial Technology
	Knowledge and abilities associated with transferring current and future Agency technology to external entities in order to meet broad Agency vision and missions, and extend the lifecycle and broaden the usefulness of Agency technologies.  Involves expertise in business practices pertaining to intellectual property, patents, licenses and partnerships as well as general business knowledge for assessing potential partners.  Includes broad understanding of Agency technologies and programs, as well as familiarity with external entities and markets.  

	Communication Networks & Engineering
	Knowledge and practices associated with researching and developing air and space communications architectures and networks to meet mission and system requirements, and to research new technology for improving air traffic management and communication between satellites, flightcraft, spacecraft and ground.  Includes knowledge of communication systems electronics engineering for sending and receiving signals with different networks, including wireless, digital and radio frequency bandwidths.  Also involves knowledge of domestic and international environments including appropriate government bodies, and ensuring the spectrum of assigned frequencies is managed and optimized

	Computer Systems and Engineering
	Knowledge of the design and development of computers and robots.  Involves design of hardware, software, networks and processes to solve technical problems such as analyzing flight systems and aerospace data.  Utilizes advanced technologies such as virtual reality, artificial intelligence, and automation.  Includes knowledge of computer programming, electronics, mathematical models, and neural and other networking systems.

	Control Systems, Guidance & Navigation
	Knowledge of and ability to develop analytical, computational, and experimental methods for control/guidance algorithms, and apply research to develop requirements for control and instrumentation systems; establish component and systems; and use analytical modeling and simulation tools that determine control dynamic solutions. Knowledge of research and engineering of integrated aerospace vehicle systems for the guidance, navigation, and control and health management of flight vehicles in the atmosphere and space. Includes knowledge of sensors and avionics, flight dynamics, mathematical modeling, experimental methods and a broad array of engineering disciplines

	Cost Estimation Analysis
	Knowledge and practices associated with the determination, estimation, and analysis of costs associated with business functions, programs/projects, processes and/or tasks.  Includes preparing, justifying and/or managing costs associated with initiatives to set priorities and track expenses in support of organizational objectives.  Involves skill with developing and using estimation algorithms that draw on large volumes of technical historical data

	Crew Systems and Aviation Operations
	Knowledge, capabilities, and practices associated with research and technology in analytical and experimental methods for pilot/automation integration, crew station design, and aerospace vehicle operations concepts

	Cryogenics Engineering
	Knowledge, capabilities and practices associated with aerospace cryogenic systems, particularly for use in propulsion, life support, refrigeration and laboratory processes.  This includes handling characteristics, material properties, system safety, and system unique requirements for the safe and effective usage of cryogenic fluids for research, development, design, analysis, test, operation and/or evaluation of cryogenic fluids storage and transfer systems for both fuels and oxidizers

	Data Acquisition, Management and Storage Systems
	Knowledge of design, development and implementation of large-scale  scientific data storage, access, retrieval and mining systems or techniques.  Includes ability to transfer research algorithms into processing code that produces scientific data products for the science community.  Includes knowledge of image methods and procedures for automated feature extraction from large data sets

	Data Visualization
	Knowledge capabilities and practices associated with extracting information and knowledge from extremely large data sets through interactions with visualization systems.  Capabilities include developing and using advanced data visualization systems for data mining, pattern recognition and feature extraction for application to earth and space science data sets, as well as large engineering data sets for aviation and space systems.  Also involves knowledge of state-of-the art modeling and simulation techniques and hardware for interpreting data and translating the data into animated images for use in scientific and education contexts.  Includes understanding of computer science, digital animation three dimensional modeling, video generation and other data representation techniques.  Also involves aesthetic skills in creating renditions of data with the power to communicate meaning.

	Design and Development Engineering
	Knowledge, capabilities and practices associated with all aspects of the technical design and development process including the development of flight hardware, payloads, technology projects fabrication processes and techniques, concurrent engineering, production assessment, and process verification as applied to aerospace vehicles and systems used in atmospheric and space environments.  Includes ability to create models and prototypes, particularly in a laboratory setting, based on research oriented plans and schematics and capability to design the system for safe and reliable development and integration

	Detector Systems
	Knowledge, capabilities, and practices related to the research, design, development, characterization, and application of detectors and detector systems with an emphasis on remote sensing applications.  Includes research and development of advanced detectors and detector systems covering a wide spectral range to include UV, visible, IR, and microwave.  Also includes the design, development, test, characterization, and integration of detectors and detector systems into a variety of applications with an emphasis on remote sensing systems

	Developmental Biology
	Knowledge of and ability to conduct research on the processes of development, differentiation, and growth in animals and plants at the molecular, cellular, and genetic levels

	Earth Science Applications Research
	Use knowledge of Earth systems and measurement technologies for designing research into Earth Science disciplines that have the objective of improving the quality of life on Earth and the longevity of the planet. Apply research to such subjects as resource and disaster management, environmental assessment, human health and safety, food and fiber, infrastructure planning, and environmental quality. 

	Earth System Modeling
	Apply understanding of Earth systems to consolidation of scientific findings into integrated representations of atmosphere, ocean, ice land and biosphere systems, with the ability to predict future system trends and evolution of chemical and biological components.

	Education Programs and Technologies
	Knowledge and practices associated with the research and application of education programs, standards, requirements and services.  Use education concepts and principles to develop curicula, infrastructures, audiences and technologies in order for NASA to appropriately influence and contribute to national and state education and research programs.  Includes in-depth knowledge of state-of the art education technologies and methodologies for instruction of and communication to large dispersed audiences and the public at large.  Apply instructional technologies to the development of content or curricula, and incorporate use of state of the art technologies such as instructional television and distance learning tools to disseminate information and provide education services

	EEO
	Knowledge, capabilities and practices associated with the application of EEO initiatives and programs.  This includes the formulation, delivery and management of EEO systems applied to meet NASA EEO goals and objectives, as well as the knowledge of related public law, NASA directives and policies

	Electrical and Electronic Systems
	Knowledge of engineering design and analysis, development and research of electrical systems and components for air, space and ground systems and instruments.  Includes knowledge of electrical integration (cable design/development/testing) such as electrical / electronic design requirements definition, subsystem and circuit analysis, test procedure development, and safety analysis.  Includes knowledge of analog and digital electrical systems engineering, EEE parts, electronic packaging design and tools, reliability and environmental effects, power generation, distribution, storage and conditioning systems. Knowledge of thermal analysis of printed circuit boards and use to analyze data to optimize design of flight electronics

	Electromagnetics
	Knowledge, capabilities, and practices associated with research and technology in analytical, computational, and experimental methods to quantify and control complex electromagnetics phenomena to address issues such as electromagnetic interference, electromagnetic compatibility, electrostatic discharge, and advanced integral/conformal antennas.  Also includes engineering design of systems and how they will react given electromagnetic fields, compatibility, interference and discharge

	Electro-Mechanical Systems
	Knowledge of and ability to design, develop, test, integrate and evaluate electro-mechanical systems such as; gimbals, cryogenic mechanisms, smart structures, and magnetic bearings, solar array drive systems, choppers, shutters, scanning, and focusing mechanisms.  Has capability to perform the complete engineering lifecycle on systems for the drive, sensing, and control of precision flight instruments, and spacecraft subsystems

	Electron Device Technology
	Knowledge and practices associated in conducting research and development of electron device technology for communications component and systems such as microwave devices, MEMS and MMICs

	Engineering and Science Support
	Knowledge, capabilities and practices associated with supporting engineering and science functions.  This support includes laboratory, modeling, manufacturing and analytical activities. Focus is on the abilities of an individual to visualize, plan and execute limited instructions from engineering, in the form of drawings/schematics, written or verbal direction, in order to produce a model, prototype or finished product.  The technician’s application of tools and apparatus, both physical and analytical, are a key element of this competency

	Environmental Control and Life Support Systems
	Knowledge of research into biological systems for development of crew life support during long-duration missions in space.  Apply understanding of plant physiology and pathology, microbial ecology, molecular biology, biological engineering, chemistry, chemical engineering and landscape ecology to development of advanced, regenerative life support such as air and water recycling, solid waste resource recovery, food sources and thermal environmental control.  Explore principles of physical and chemical sciences such as heat transfer and thermodynamic phenomena toward development of revolutionary technology to monitor and control the environment within human launch vehicles, spacecraft, for Extra-Vehicular activities and for flight experiments 

	Extravehicular Activity Systems
	Knowledge of engineering, design, development, analysis and test of EVA systems. Requires knowledge and skills regarding the unique environment and constraints in sending a crewmember into space outside of a vehicle, and expertise in designing and developing spacesuits, tools, mechanisms, and operations that support such an activity. Includes knowledge of operational impacts and sustaining engineering on the system

	Facilities Planning and Operations
	Knowledge of strategic and long-term planning for facilities required to support business operations and current and future program needs. Understanding of how to design the facilities to provide a suitable environment, including logistics, workspace planning, communication infrastructure, and public spaces.  Devise and implement policies and procedures regarding safety and fire prevention, emergency preparedness, property parking and records space planning.  Effectively integrate facilities management services, including general maintenance and repair, within the broad objectives, strategies, and program goals of the organization

	Financial Management
	Understanding of  how to apply management knowledge, principles and practices, generally accepted accounting principles (GAAP), and the standards, policies and practices related to Federal, Agency and Installation accounting and financial management to obtain, utilize, and manage resources in the workplace.  Ability to develop and implement strategies to maintain and allocate organizational resources rationally and effectively.  

	Flight and Ground Data Systems
	Knowledge of integration of systems for commanding and monitoring communications for aerospace vehicles, payload flight systems and related ground equipment.  Understanding of processing techniques and requirements for housekeeping, health and status, operational and science data for spacecraft and science instruments.  Includes knowledge of data computational, acquisition, storage and distribution systems; special purpose analog/digital data handling and unique interface applications software.  Assumes broad understanding of IT, electronics and communications disciplines and an ability to integrate the pieces together to optimize the location, design and integration of flight and ground hardware and software

	Flight Dynamics
	Knowledge, capabilities, and practices associated with research and technology in analytical, computational, and experimental methods to characterize the flight dynamics behaviors of aerospace vehicles

	Fluid Physics
	Employ knowledge of the motion of fluids and the effects of such motion, to the understanding, control and improvement of industrial and natural processes.  Focus is on microgravitational study of complex fluids, multiphase and phase change, fluid dynamics and instabilities, and interfacial phenomena.

	Fluid Systems
	Knowledge, capabilities, and practices associated with research, development, design, analysis, test, operation and evaluation of aerospace closed fluid systems. Knowledge of assessment of requirements, establishment of specifications and evaluation to insure proper function and compatibility of fluid systems hardware/components for integrated payloads and flight experiments.  Also includes design and development of instruments for imaging fluid leaks, evaluating senstivity, vibration susceptibility and field usability to ensure safe implementation, particularly for fluid power systems.  This requires the basic knowledge and skill of mechanical design, fluid mechanics, component design, and integrated system layouts / designs and evaluation of their capability to satisfy functional and performance requirements.

	Fundamental Human Factors Research
	Use theories, experimentation, analysis and modeling to increase fundamental knowledge about human cognition and performance.  Develop human factors principles which could be used toward designing technology for human performance in complex aerospace operational environments to reduce errors and increase productivity.  Includes knowledge of a variety of psycho-physical areas such as biomechanics, perception, cognition, sensory-motor control, communication, decision making, teamwork and human-automation interaction.  Involves the capability to research, investigate and characterize the effects of environmental, individual, cognitive and organizational factors on the behavior and performance of humans, as well as the associated underlying physiological, psychological and social/organizational drivers that influence human behavior.

	Fundamental Physics
	Knowledge, capabilities and practices associated with  research and application of electromagnetism, continuum and classical mechanics, quantum mechanics, and thermodynamics. It includes studies in materials, cryogenics, acoustics, and electromagnetic fields ranging from DC to X-ray. It also includes the development of sensors necessary to carry out these studies.  Involves ability to conduct microgravitational research designed to answer basic questions about the nature and structure of the universe and its chemical, biological and geophysical systems.

	Geophysical/Geologic Science
	Knowledge of a wide range of disciplines related to the earth's composition, its fluid envelopes, and its position in space.  Apply concepts and methods in mathematics, physics, chemistry, and biology to the problems of the atmosphere, the oceans, the solid earth, and the evolution of the planet.  Involves ability to conduct far-reaching studies of the origin of the earth and solar system.

	Geospatial Science and Technologies
	Applies knowledge and practices of geospatial science and has the ability to utilize and/or develop the tools for acquiring, storing, analyzing, and outputting data in multiple dimensions, as referenced to the earth by some type of real-world coordinate system (eg, a map projection).  The ability to reference a geographic location as an important component in the analyses of effects or trends in biological and physical socio-economic resources. Understanding of and ability to use a variety of technology tools, such as geographic information systems (GIS), remote sensing, thematic mapping, image processing, satellite positioning systems such as the Global Positioning System (GPS), and telemetry.

	Governmental Affairs
	Knowledge of NASA-related legislation, the legislative process and public affairs as it pertains to NASA.  Includes the ability to monitor legislation that is of interest to NASA, monitor NASA-related hearings and markups scheduled before the House and Senate committees and subcommittees that have oversight over NASA, to especially include Authorization and Appropriations subcommittees.  Ability to help manage NASA press releases of Congressional interest and identify key members and issues of importance to them.  Broad knowledge of NASA programs and specific knowledge of local center programs.  

	Habitability and Environmental Factors
	Knowledge of practices associated with research of and applying research to the habitability of spacecraft and space-based environments and the environmental effects on humans and other organisms with specific emphasis on barophysiology, microbiology and toxicology and radiation.  Knowledge of physical and chemical sciences, including heat and mass transfer, acoustics, radiation, thermodynamics, fluid mechanics, and chemical, biological, metabolic and human factors processes.  Ability to integrate and apply this understanding to develop systems and technology to enable humans to live and work safely and effectively in space.

	Human Factors Engineering
	Knowledge, capabilities and practices associated with applying fundamental human factors research findings to the development, validation and implementation of complex and highly automated technology systems and processes with which humans interact.  Involves the ability to formulate, design, prototype and evaluate human-centered technologies for application to processes, vehicles and systems.  Knowledge of how to direct research in order to develop requirements, criteria and guidelines for human/system integration, automation and display design, training curricula, and team and organizational design.  Provide research for the development and implementation of countermeasures for health, safety and effective performance of crews in space, air or on the ground.

	Human Resources
	Apply knowledge and practices of the full range of personnel/human resource functions, such as classification, workforce planning & analysis, employee and labor relations, retirement, benefits, disciplinary actions, recruitment, selection, training, employee development, promotion regulations and procedures, compensation, and personnel information systems. Provide guidance and leadership in the motivation, performance measurement and overall management of the workforce including the design, delivery, implementation and evaluation of programs and processes.  Includes understanding of organizational mission, strategy and business objectives as well as various rules, regulations and culture on people and their work.

	Hydrological Science
	Knowledge of the scientific study of waters of the earth, especially with relation to the effects of precipitation and evaporation upon the occurrence and character of water in streams, lakes and on or below the land surface.  Includes understanding of the hydrologic cycle from precipitation to evaporation or return of the water to the seas, and application of findings to predict rates and amounts of runoff in rivers, assess required spillway and reservoir capacities, determine soil-water-plant relationships in agriculture and manage water supplies

	Hypergolic Systems
	Knowledge, capabilities and practices associated with  hypergolic propellants and propulsion systems. This includes handling characteristics, material properties, system safety, and system unique requirements for the safe and effective test, implementation, and operation of hypergolic systems for research, development, design, analysis, testing and/or evaluation

	Hypersonic Airbreathing Propulsion
	Knowledge of research and testing activities associated with hypersonic airbreathing propulsion flowpath and its integration with the vehicle concepts. Includes knowledge of the physics of high speed fuel-air mixing and combustion. Ability to plan, conduct, and interpret results of experimental and computational investigations to derive engine performance.  Inherent within this competency is also the ability to design and develop engine components (inlet, combustor, and nozzle) and their interaction.

	Icing Physics
	Knowledge, capabilities and practices associated with researching and understanding icing physics analysis and testing, atmospheric science, and ice sensing and protection methods

	Inspection, Investigation and Compliance
	Knowledge of how to provide objective evaluation of Agency standards and operation through use of inspection and investigation techniques and compliance audits.  Understanding of how to assess risk, evaluate evidence, design and conduct inquiries such as inspections and investigations, and make recommendations to prevent, detect or solve crime, fraud, waste and abuse and ensure efficient Agency operations.  Involves understanding of how to communicate information to constituents, including Agency leadership and management, employees, and Congress

	Institutional Environmental Engineering & Management
	Uses knowledge of environmental engineering, chemistry, biology, geology and hydrogeology to maintain a proactive stance regarding environmental stewardship, including protection and restoration of environmental resources such as ground water, surface water, soils, sediments and air.  Assesses compliance to environmental standards, regulations, Executive Orders, and directives.  Implements proactive programs such as recycling, pollution prevention, affirmative procurement and energy management.

	Institutional Logistics, Supply and Transportation
	Knowledge of principles, practices, equipment and tools in the areas of  Logistics, Supply and Transportation.  Understanding of how to manage and optimize equipment, supplies and transportation systems to provide an infrastructure that enables the agency to operate effectively.  Includes management of specifications, acquisition, certification, storage, delivery, lifecycle support, distribution, and disposal of supplies, hardware, materials, equipment, and property (except real estate) and the operation and maintenance of transportation and other equipment used to move materials or passengers.  Also includes management of inventories, including government property, equipment and materials provided to employees and contractors, so that the property is accurately accounted for, reported against and disposed of at the end of its useful life.  Requires understanding of government regulations regarding property management and disposal, and related contracting terminology and requirements.

	Integration Engineering
	Knowledge and capability to integrate all elements into a functioning system or subsystem such as complex flight to flight and flight to ground and facilities systems.  Includes knowledge and capabilities required for safe and reliable integration of different elements of a system, schedules, configurations and resources as well as the development of launch, mission, manifest, contigency and long-range plans and responses to externally-driven requirements

	Intelligent/Adaptive Systems
	Knowledge of research and development techniques involving autonomous reasoning, human-centered computing and intelligent systems for data understanding towards mission requirements. Possesses knowledge of the practices associated with creating advanced intelligent, self-monitoring and adaptive computer science systems for use in development of aerospace vehicles (including unmanned systems), enhancement of aerospace flight safety and efficiency, and understanding of scientific data. Includes knowledge of techniques of artificial intelligence, virtual reality, automated software engineering, and collaborative and assistant systems, as well as understanidng of vehicle health management

	Internal Control / Audit
	Knowledge of how to evaluate control systems for financial, administrative, program, and operational activities to provide reasonable assurances that obligations and costs comply with applicable law, that property is funded, and assets are safeguarded; and that revenues and expenditures applicable to operations are properly recorded and accounted for.  Involves ability to conduct surveys, studies and other investigations in management operations to assess adequacy of present systems and make recommendations based on analysis.

	Laser Technology
	Knowledge of high performance, high reliability lasers and laser systems for measurement of essential planet atmospheric variables including aerosols, water vapor, ozone, wind velocity, green house gasses, ozone, and metrology applications such as ice cap thickness, as well as medicine and manufacturing technologies.   Able to apply subspecialty knowledge to research crystal materials and their frequencies, and design highly precise laser systems (such as those tunable and stable to a part per million with high spectral purity, in double pulse format with multibillion shot lifetime) that can withstand both launch and the rigors of deployment in space. 

	Legal
	Knowledge, capabilities and practices associated with representation, counseling, advising, researching, performing,  and / or supervising professional legal work in the administration of applicable statutes, regulations, Executive Orders, rules, and case law.  This includes knowledge of topics such as procurement, claims, agreements, fiscal matters, personnel matters, environmental matters, FOIA, Congressionals, ethics, patents, intellectual property, appeals, and litigation.

	Manufacturing Engineering
	Knowledge, capabilities and practices to perform concurrent engineering and producibility.  Includes knowledge and ability to review design documentation, determine resource requirements for manufacturing activities, research and develop manufacturing processes, plan and manage hardware fabrication and assembly, develop and maintain manufacturing project schedules, and resolve manufacturing related problems

	Materials Engineering
	Knowledge capability and practices associated with research into the characteristics and performance of materials and the design, development and testing of those materials within aerospace structures such as flight systems, ground support and facility systems.  Includes the development of math models for assessment of material durability and response to environmental conditions and contaminants.  Includes broad knowledge of materials disciplines, including material types such as ceramics, metallics, and polymers as well as tribology or surface science.

	Mathematical Modeling & Analysis
	Knowledge, capabilities and practices associated with mathematical modeling, the design of algorithms and applied computational methods, simulation and analysis of physical systems to represent structural, fluid, thermal, dynamic, chemical, or other real phenomena in a quantifiable manner.  This includes using manual calculations and computer simulation software.  Models can refer to launch vehicle, spacecraft, ground support equipment, handling equipment, and facility/flight interface hardware related physical systems design of algorithms and applied computational methods. This includes capability in the area of quantum computing.  Understanding of the physical principle represented in the model is essential to this competency.

	Mechanical Systems
	Knowledge, capability and practices involving the design, development and testing of vehicle and instrument structures, mechanisms deployment systems, associated mechanical ground support equipment and facilities structures.  Includes knowledge of mechanical requirements development; mechanical system interfaces among instruments, subsystems, vehicle and ground systems; vehicle and instrument manufacturing and assembly; and vehicle and instrument alignment techniques and qualification testing.  Includes knowledge of manufacturing techniques, materials, mechanical and materials standards, parametric computer aided design, mechanisms design, basic structural analysis, and knowledge of the state of best practice for complex mechanical systems. 

	Mechanics and Durability
	Research knowledge, capabilities, and practices for quantifying complex aerospace material and structural responses under combined loading and environmental conditions, for investigating the expected lifetime performance, damage tolerance, and reliability of materials and structures, for developing mechanics-based multifunctional materials and structures technologies through characterization, analytical modeling, and simulation, for developing hierarchical models to conceive reliable and safe concepts that are efficient, tailored, high precision, and deployable, and for conceiving, developing, and implementing novel test methods, techniques, and measurement technologies for validating advanced concepts and approaches.   Includes the ability to conduct mass properties analysis

	Micro-Electromechanical Systems
	Knowledge, capabilities and practices associated with the research, design, development, test, evaluation, application and manufacture of MEMS technologies, including microfabrication, microsystem design and integration, modeling, and packaging

	Microwave Systems
	Applies knowledge and practices associated with the design, analysis, development and test support for devices utilizing advanced technology for instrument (including data system) and communications (including telemetry) applications.  Includes knowledge and capability in one or more of the following areas; antenna systems for general electromagnetic components, communications systems for space, suborbital, aircraft, and ground applications, instrument systems (both active and passive) for space, suborbital, aircraft, and ground applications, and systems and components for instrument, communication, telemetry, and radar applications

	Mission Analysis and Planning
	Knowledge and ability to analyze requirements of current and near-term missions. Manage integration of technical elements such as vehicle design, flight trajectories, and operational and ground-based infrastructure requirements in order to meet mission and programmatic objectives.

	Mission Assurance
	Knowledge of methodologies and practices such as risk identification, assessment, review, mitigation, tracking, trade-off analysis and acceptance (e.g., Certificate of Flight Readiness process, product management process) used to achieve mission, product or process success.  Activities include independent verification of product design requirements, testing validation, critical inspections, facility evaluations, flight safety analysis, development of recommendations, and tracking corrective actions.

	Mission Execution
	Knowledge, capabilities and practices associated with the execution of missions, including pre-launch, launch, in-orbit and recovery operations for space flight, or conducting safe, efficient and effective operation of research or training aircraft.  Manage command and control activities, payload integration and operations, robotic operations and EVA operations according to mission objectives including the technical activities and real-time decision -making and problem resolution during mission critical operations.  

	Mission Flight Design
	Knowledge and ability to conduct computational analysis of air and space vehicle flight design for mission requirements, including sequencing, trajectory optimization, orbital mechanics, flight mechanics and celestial mechanics.  Use flight design modeling and simulation tools that determine optimum trajectory solutions for the appropriate mission and vehicle constraints.  Includes in-depth analysis of air borne and ground-based trajectory predictions, automated trajectory planning and modeling and trajectory negotiation and data exchange as well as optimization tools which take into account environmental and design constraints.  Involves analysis of flight dispersion variables once trajectories are established.

	Nanoscience
	Knowledge, capability and practices to study and research extremely small materials is such areas as their structure, shape how they act, and how their properties change as their size changes.

	Nanotechnology
	Knowledge of the study of characteristics and properties of extremely small materials for development of new capabilities and applications in support of agency missions, programs and projects such as advanced structures, storage capabilities and computer systems.  Includes an understanding of how to apply nanoscience findings, and a broad knowledge of other research and engineering disciplines.

	Network Systems and Technology
	Knowledge of how to research and implement high-speed wide area networks, including technology development to allow very advanced networks to function in an optimal fashion for distributed science and engineering applications

	Neural Networks & Systems
	Knowledge, capabilities, and practices of synthesizing practical implementations of artificial neural networks for application to NASA missions, programs, and projects.  This includes such applications as machine learning algorithms and pattern recognition systems for intelligent flight control systems, complex spacecraft docking capabilities, and instrument control mechanisms

	Neurobiology
	Knowledge of and capability to research and provide understanding regarding the structure, function, chemistry and development of the brain.  Understanding of the techniques of molecular biology and molecular genetics and various methods for detecting and mapping the activity of individual nerve cells or groups of nerve cells.

	Non-destructive Evaluation Sciences
	Research knowledge, capabilities, and practices for developing and applying advanced sensors, health monitoring technologies, computational techniques, and NonDestructive Evaluation (NDE) methodologies, e.g., x-ray, ultrasonic, eddy current inspection, to characterize advanced materials and structures, for developing intelligent, autonomous micro and nano-methods for characterization, health monitoring, control, and self-repair of aerospace systems, and for developing techniques and concepts for nondestructive flaw detection, manufacturing process control sensing, and instrument system miniaturization.

	Occupational and Environmental Health
	Applies knowledge of Federal and State OSHA regulations, policies, and procedures to develop and implement preventative measures regarding work-related and environmental health-related injuries, illnesses, and deaths. Develops, implements, manages, and assesses the effectiveness of programs, practices and policies, designed to promote the health and well being of employees.

	Oceanographic Science
	Research into the composition, activities, processes and patterns in the oceans and ocean ice to increase understanding of how the marine environment interacts with the rest of the planet.  Includes research on glaciers and ice sheets. Use a variety of data collection methods to collect information about the ocean and mathematically describe and predict ocean processes.  Includes ability to translate data into information useful in the understanding and interpretation of the oceans themselves and their connection to other earth systems

	Optical Systems
	Applies principles and practices related to the research, design, development, test, and evaluation of optical components and systems, including optical sensors and optical data/image processing.  Inherent within this competency is knowledge, capabilities, and practices associated with mechanically and digitally based optical instruments and associated measurement systems required to support siting, construction, assembly or operation of facilities, flight vehicles, payloads, infrastructure, and/or associated ground support equipment and processes. This includes the knowledge of light and optical theory and its application, surveying techniques; measurement equipment operation, care and calibration; measurement data acquisition and data processing techniques; and system unique requirements for the safe and effective implementation of data acquisition in a wide variety of systems

	Partnership & Business Development
	Knowledge, capabilities and practices associated with the effective targeting and acquisition of external partnerships and business opportunities, including funding opportunities for projects and programs  Includes an understanding of the Agency's strategic plan, the ability to identify, assess and forecast new business opportunities such as technology transfer, and develop and use appropriate marketing strategies.  Requires knowledge of relevant markets, customer needs in those markets, and an ability to recognize and analyze market trends.  Involves development of proposals to win business, and management of existing agreements with external entities such as industry, government, university, and international partnerships.  Also includes knowledge of Space Act Agreements, and an ability to facilitate and manage partnerships that support Agency strategies, partner requirements and Space Act provisions.  Ability to integrate and work with the appropriate elements of the agency's technical and support communities

	Physical Security & Export Control
	Knowledge and practices associated with facilities, personnel and operational security.  Ability to develop, implement, and manage processes and programs involving law enforcement, emergency preparedness and fire prevention measures to ensure the security of the facilities and employees.  Develops regulations for export control of intellectual property and equipment.  This competency includes the commitment to protect lives, property and operations

	Planetary Science
	Knowledge of space science applied to conducting experimental, observational, and theoretical studies and modeling of planets, planetary satellites, asteroids, comets, meteoroids, and other objects, media, and particles in the solar system,  in order to determine their composition and properties in such areas as atmospheres, magnetospheres, lithospheres, cryospheres, and interiors.

	Power - Energy Storage
	Knowledge, capabilities, and practices associated with the design, development, test, and evaluation of battery, flywheel, fuel cell, membrane technology and other electrical power storage components and systems

	Power Generation - Photovoltaics
	Knowledge, capabilities, and practices associated with the design, development, test and evaluation of photovoltaic power generation systems, including electric actuation and solar cell/array systems

	Power Generation - Thermal Systems
	Design development, test, and evaluation of dynamic power systems including thermal and solar dynamic systems

	Power Systems
	Applies knowledge and capabilities involved in the design, development, test, and evaluation of hardware for power generation, storage, conditioning and distribution for all vehicles, spacecraft, and experiments.  Inherent within this is a broad knowledge of power sources and technologies and the ability to develop power architectures and integrate all elements into networked systems tailored to their specific environments.  Also includes development, test and evaluation of the impact of environments and material on power systems.

	Process Engineering
	Knowledge, capabilities and practices associated with the development and implementation of safe, efficient, and effective processes to achieve performance excellence in Center operations, development, and enabling functions.  This includes the identification, development, mapping, modeling, measuring, and analysis of processes that enable work activities, including their suppliers, inputs, outputs, customers, outcomes, and related decisions. Areas of specialization include queuing theory, task network analysis, stochastic methods, advanced statistical analysis methods, optimization algorithms, process simulation modeling (discrete and/or continuous), linear programming, and scheduling and capacity analysis systems

	Program/Project Management
	Knowledge, capabilities and practices associated with formulating, planning, implementing, managing, tracking and evaluating work and its associated requirements and risks, ranging from one-time projects to program-level work.  Includes knowledge associated with finance, budgeting, risk assessment, schedule, configuration management, contract technical management, project controls, development and evaluation of project technical requirements. Critical ability is to achieve the appropriate balance between resources, schedule, and attainment of technical requirements

	Propulsion Systems & Testing
	Knowledge of conceptual aeropropulsion and aviation systems analysis and testing to assess the benefits of propulsion systems, subsystems and components over all flight regimes from general aviation through space access.  Knowledge of the integration of component technologies into conceptual systems.  Includes research, design, testing, and evaluation of components systems such as combustors, inlets, nozzles, and turbomachinery, emissions, engine materials and structures, propulsion controls, and propulsion airframe integration.  Knowledge of advanced, distributed instrumentation for acquiring improved information in a hostile engine environment.  Experience in advanced methods for safe and affordable rocket propellant testing.

	Public Communications & Outreach
	Knowledge of effective public relations techniques for representing and expressing the views, work operations and policies of NASA including liaising with and presenting information to a variety of external audiences.  Effectively advocates for the Agency through communication of the organization's expertise and contributions.  Apply principles and practices of domestic and international customs, regulations and details to ceremonies or other interaction with distinguished visitors or in public forums.  Manage Agency knowledge so it can be accessed where and when needed for communication purposes inside and outside the Agency

	Pyrotechnics
	Knowledge of the composition, nature, applications and handling of devices or assemblies containing or operated by propellants or explosives.  Involves design and development of such systems for aerospace applications, as well as study of the safe operation and maintenance of the materials and systems.  Includes knowledge of fluid and mechanics, thermodynamics, materials, chemistry and physics, structures, mechanical drawings, manufacturing processes and explosive material properties.

	Quality Engineering & Assurance
	Knowledge, capabilities and practices associated with the planning, organizing, performing and directing quality assurance activities for space flight projects and aeronautic research experiments for all phases of the product life cycle including design, manufacturing, assembly, testing and operations.  Ensures by test or inspection that products comply with contractual performance and acceptance criteria.  Performs quality audits and surveys at various contractor production facilities and/or coordinates and evaluates and manages quality delegations to third party surveillance activities.  Ensures proper quality systems and requirements are in place and oversees efforts throughout the project life cycle.  

	Reliability Management
	Knowledge, capabilities and practices used to design space flight, ground support equipment and facility systems and instruments that have a specified probability of failure-free performance for a given amount of time, under a given set of conditions.  Capabilities include mission success definition; redundancy requirements; component and system reliability requirements; probability risk assessments, quantitative computation using software tools and techniques; statistical analysis and trending; maintenance analysis; systematic investigation of failures occurring in material, mechanical and electrical components; laboratory testing and engineering analysis to determine the root cause of a failure; and the development of corrective actions to prevent similar failures in the future.  Also includes design for maintainability which focuses on ability of system to maintain operational status and minimize maintenance downtown through design trade-offs.

	Remote Sensing Technologies
	Knowledge and ability to conceive, develop and evaluate active and passive remote sensing and detector systems to measure atmospheric constituents including ozone, water vapor, aerosols, and trace species; cloud physical and microphysical properties; wind velocity; and spectral radiation.  This includes advanced flight-qualified laser systems, optical components, microwave systems, radiometric sensors, and other remote sensing instruments as well as associated component subsystems, detectors, calibration systems, and data acquisition systems.  Assumes a broad understanding of specialty areas such as Laser, Lidar or Optics technologies.

	Risk Management
	Knowledge, capabilities and practices associated with risk management.  This includes knowledge of fundamental risk management concepts, Continuous Risk Management (CRM) implementation in programs/projects, Risk-Based Acquisition Management (R-BAM) implementation for major procurements that require formal acquisition planning, and ongoing assessment of program/project risk management activities

	Robotics
	Knowledge of engineering, design, development, analysis and testing of robotic and robotic/human systems, including telerobotics.  Includes knowledge of operational impacts and sustaining engineering on the system

	Rocket Propulsion
	Knowledge of research and testing activities associated with liquid and solid rocket propulsion.  Includes knowledge of combustion devices, cryogenic tanks, engine systems, and propulsion system subcomponents such as gas generators, thrust chambers, turbopump assemblies, valves, propellant ducts, and auxiliary propulsion systems, as well as application of combined cycle systems to advanced propulsion techniques.

	Safety Engineering and Assurance
	Knowledge of scientific, engineering and management principles for ensuring safety of missions and systems through controlled design, development and operation.  Includes ability to use analytical tools such as failure modes and effects analyses, fault trees and general hazards analyses, and develop systems or safety packages in response to findings.  Apply criteria and techniques such as audits, assessments, inspections, sampling, to identify and eliminate/mitigate hazards and achieve an acceptable level of risk, within the constraints of operational effectiveness and suitability, time, and cost throughout all phases of the system life cycle.  

	Sensors & Data Acquisition - Aeronautics
	Knowledge, capabilities and practices associated with sensors and data acquisition systems, particularly for use in flight vehicles, payloads and/or associated ground support equipment processes, such as propulsion system sensing or vehicle health management. This includes knowledge of sensing characteristics and properties, data acquisition and data processing characteristics and properties, and system unique requirements for the safe and effective implementation of sensors and data acquisition usage in aerospace systems

	Simulation/Flight Research Systems
	Knowledge capabilities and practices used to provide and integrate appropriate real-time hardware/software systems in support of piloted simulators and research aircraft athat enable experiments in Flight Dynamics, Guidance/Navigation/Control, Crew Systems and Aviation Operations, Reliable Digital Systems and Electromagnetics

	Software Engineering
	Knowledge and ability to apply systematic, disciplines and quantifiable approaches to the development of real-time embedded and flight software systems.  Development of simulations, tools and integrated software development environments for the design, development, verification, testing, manufacture and operation of avionics, space command and control, mission support and ground test systems.  Specialized knowledge to predict, evaluate and manage critical performance attitudes of software-intense systems.   Includes knowledge of high-performance computing and networking, software and data integrity and security

	Space Medicine
	Ability to practice medicine in the unique environment of space. Involves the ability to diagnose and provide medical care during pre-flight, in-flight, and post-flight operations.  Awareness of countermeasures that are in the development and validation process as well as the application of such validated countermeasures.

	Space Physics
	Uses knowledge to conduct experimental, theoretical, and/or applied physics and modeling relating to matter, radiation, and their interactions, and ranging from elementary particles and fields to atomic, and nuclear physics, condensed matter physics, optical, gravitational and quantum mechanical, hydrodynamical and magnetohydrodynamical physics and General Relativity, and as applied to the nature and structure of the universe and to chemical, biological, and geophysical systems.  Includes specialty areas such as solar physics, involving use of observational and experimental studies to model the Sun and its magnetic activity, characteristics, composition and influence on the Earth and other planetary bodies, as well as space plasma physics, focused on near-Earth environments such as the magnetosphere and its properties

	Structural Dynamics
	Research knowledge, capabilities and practices for developing and analyzing methods to predict, verify and control structural dynamic response for aerospace structures and components including payloads, launch vehicles and propulsion systems.  Involves ability to develop high fidelity integrated mechanical three-dimensional models to simulate system behavior and to provide a more thorough understanding of interactions between structures and the motion of mechanisms.

	Structural Systems
	Knowledge, capability and practices associated with using and modifying advanced analytical and computational methods to design, develop, test and research the characteristics and performance of structures.  Includes the development of structural math models for and comprehensive assessment of air, space and ground structures, the analysis of the models to determine structural response to multiple external and internal environmental conditions, and analysis of flight and test data for structural systems.  Includes broad knowledge of structures disciplines including structural dynamics, structural mechanics, structural acoustics, mechanisms, electro-mechanical devices, aeroelasticity, impact, damage tolerance and structural life prediction.  Also involves research into measurement, instrument and test systems to assess structural characteristics and risks, and ensure system integration.

	Systems Engineering
	Knowledge, capabilities and practices associated with defining, developing, integrating and verifying an end-to-end new or existing system within cost, schedule and risk constraints, with the objective of optimizing performance, safety and mission objectives.  Includes knowledge required for safe and reliable system development/integration.  Ability to perform feasibility assessments, provide functional analyses; develop and manage system performance and interface requirements to ensure the resulting system meets all technical objectives; perform systems analysis and trade studies, and oversee systems integration and verification.  Includes knowledge of system engineering tools and procedures such as configuration management and integrated schematics for defining interconnection of system parts, documenting and managing system configurations and identifying all required interfaces, and mass properties for determining weight distributions.  Assumes a breath of knowledge of many specialty areas, and a conceptual understanding of how the pieces fit together.

	Terrestrial & Space Environmental Science and Engineering
	Knowledge of composition, elements, behaviors and impact of the terrestrial and space environments on the design, development, testing and operation of systems and components for aerospace vehicles and satellites.  Involves understanding of atmospheric variables such as wind profiles, turbulence, cloud cover, ice/frost formation,  and space characteristics such as ionizing radiation, plasma, meteoroids & super-charged orbital debris, solar and thermal environments.  Involves the ability to perform analyses to define the environments, quantify their effect on space craft design, development and operations and perform trade-off studies to optimize performance and assess risk.

	Test Engineering
	Knowledge of physics, engineering and manufacturing to test systems or subsystems under development for their functioning, efficacy and conformance to design requirements, or to test prototypes for feasibility.  Involves ability to plan, conduct, and evaluate developmental, qualification, and acceptance testing in accordinace with NASA, Military or Commercial Specifications of air, space and ground systems, components, piece parts, as well as integrated systems.  Includes knowledge of environmental test techniques used to simulate loading conditions such as launch, reentry, orbit, and landing, including vibration, shock, acoustics, contamination, acceleration, electromagnetics, radiation, pressure, thermal, chemical, microgravity and solar vacuum, aerodynamics and temperature and humidity.  Includes knowledge required for safe and reliable system development/integration

	Thermal Structures
	Research knowledge, capabilities, and practices for designing, developing, analyzing, and validating thermal-structural concepts for aerospace systems subjected to extreme operational environments and for developing design technology for thermal-structures applications and for multiscale optimization of metallic materials, structures, and fabrication processes.

	Thermal Systems
	Knowledge, capabilities and practices associated with heat transfer, fluid flow,  and thermodynamics in the design, development, testing, integration and evaluation of passive and active thermal control systems for spacecraft, instruments, experiments, sensors, aircraft, ground systems, thermal protection systems and facility systems.  Includes knowledge and practices in the development of advanced thermal hardware and thermal technology for future spacecraft, instrument, and sensor applications including heat pipes, two-phase heat transfer systems, cryogenic systems, advanced coatings, and heat pumps.  Includes knowledge of the development of math models for low and high speed convection, conduction, radiation, ablation and aeroheating

	Vehicle Processing & Payload Integration
	Applies knowledge and practices of management, science and engineering to lifecycle of all payload research experiments.  Ability to optimize use of existing systems for accomplishment of science objectives, and to determine engineering requirements such as payload support hardware definition, design, fabrication, integration and testing, and operating procedures.  Includes ability to integrate payloads into vehicles and determine requirements and predict operating impacts between payloads and vehicles..  Ability to test and process payloads, and integrate them successfully on-board the vehicle.

	Weather Observation and Forecasting
	Knowledge, capabilities and practices associated with developing or improving techniques for observing or forecasting local weather conditions in a coastal, semi-tropical environment.  Specific capabilities include high resolution in-situ or remote sensing of wind, temperature and humidity; mesoscale meteorological modeling; high-resolution measurement of atmospheric electric fields and charge; radar meteorology; theoretical or numerical modeling of free electric charge generation and dissipation in clouds; and related areas.  It also includes developing concepts of operation for the application of these technologies to Range operations; identifying and evaluating deficiencies in operational weather support for new or existing requirements; understanding the impact of meteorological variables on Range operations and systems; and knowledge of the application of weather data and technologies to the design of operational systems and procedures

	
	

	
	

	Potential "Cross-Cutting" Competencies not included in Workforce Competency Inventory
	

	Leadership
	Use expertise and persuasiveness to influence others to follow a particular path and/or perform to their highest capabilities. Create and communicate a shared-vision by making effective decisions, supporting and developing peers and coworkers, fostering collaboration and fair work conditions, motivating others, and advocating and leading positive organizational change.  Excel in personal effectiveness, working with others,  communication & advocacy, and management of resources

	Personal Communication
	Knowledge, capabilities and practices associated with effective interpersonal and group communication, communication mechanisms such as facilitations, meetings and tools, as well as the general environment for communication. It includes gathering, comprehending and expressing thoughts and ideas in an effective and appropriate manner using the appropriate verbal, non-verbal, listening, writing, reading, facilitation and presentation skills

	Relationship Management
	Knowledge, capabilities and practices associated with the assessment, development and maintenance of the Center’s various stakeholder relationships. This includes building and maintaining alliances (from internal collaboration to external partnerships) as well as ensuring a strong customer-orientation and/or partnership practices in interactions involving internal and external stakeholders, including members of industry, government, internationals, and academia. The primary objective is to employ these capabilities to monitor and help ensure (directly and indirectly) the highest levels of effectiveness and satisfaction possible
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