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PREFACE

PURPOSE

The NASA Competency Management System (CMS) idlaation of business processes and tools that sed to
measure and monitor the Agency’s corporate knoveduitse. A competency is a conceptual representtiamody of
knowledge. The competencies are used to categbiezeapabilities of an employee, identify the kredge
requirements of a job position, forecast the warddarequirements for a project, and stimulate mberaction and
sharing of knowledge across the Agency.

CMS USAGE POLICY

Intended Use

Strategic Human Capital Managemehihe Competency Management System is primarilpekferce-planning tool that
will help the Agency ensure it has the competencéegded for the future workforce. It identifies qmtencies for
employees, job positions, and program/projectsc@&wybining this data with other related informat{sach as project
schedules, mission priorities, allocated resoures), it provides insight into the Agency’s waskfe capabilities,
which enables appropriate decision makers to sdelimes for human capital programs (such as sigffiraining, etc.).
The program managers can use the competency infiomta augment other workforce information to alitpe
workforce to the Agency’s mission.

Integration of Business Process&le Competency Management System provides a fodmeference. This allows
business processes that are related, to map thjeittives and data to competencies. This allowexehange and
integration of information between the processéizing a common language.

Employee DevelopmenThe Competency Management System provides emgdogied supervisors an additional
avenue to help determine the knowledge areas.sEésthe focus for defining the appropriate develaptal activities
that would further enhance the employee’s capaslit

Expertise LocatorThe Competency Management System provides emggogepervisors, project managers, functional
offices, enterprise management, and senior leaipettsd capability to locate expertise within theefsgy’'s Workforce. It
provides insight the Agency’s Corporate Knowledgs®

Knowledge ManagementThe Competency Management System can help coenmgabyees with the same or similar
competencies into communities of practice. Thigvedl other systems and tools, such as portals, te gasily connect
the community with other knowledge management t¢gilsh as Lessons Learned, Technical Document} tleat are
similar or related to the competency.

Communication ToolThe Competency Management System provides a misch&o understand the Agency’s
Corporate Knowledge Base that enables improved aorimation across project, functional, and orgaizet
boundaries in an effort to realize and apply tHecfapability of the workforce to accomplish NASAisission by
providing a consistent language and framework.

Restrictions and Limitations

Job SelectionThe Competency Management System is not designesed as an Agency employment and selection
system. It does not meet, nor is required to nibetUniform Guidelines on Employee Selection Proices (29 CFR
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1607). When defining a job, competencies relatand can help define, the knowledge requiremamtthe position.
But there are several other qualifications fac{etgh a duties, skills, abilities, location, jobviganment, etc.) that are
defined and used during the competitive selectimegss. [ For detailed information about the jolectéon process, see
the NASA HR Desk Procedure on “The NASA CompetitRlacement Plan for Positions GS-15 and Below (iticlg
Trades and Labor Positions)” ]

Pay SettingMost employees are in pay systems that are paoditased. This means that basic pay is determindioeb
classification of the duties and responsibiliti€she position to a particular grade or pay leVidde intent of the federal
pay system is to ensure that there will be equafpaequal work. Competencies help to define tinWledge part of
the position requirements. Some competencieeegrered for a position and help to determine grak pay.
However, these competencies are defined and d&ditheé the job analysis and classification procB$3T through
CMS. Other competencies an employee may possesssociated with an individual and do NOT applgrade or pay
determination. [ For detailed information about gatting, see the NASA Desk Guide on “Pay Setting”)

Employee Performance Evaluatickn employee’s performance plan will be based memployee’s work assignments
and responsibilities and must contain at leasted@ment that addresses the individual's performandets relationship
to NASA's Strategic Plan. Competencies are a bé#pawledge and therefore cannot be used to plavaluate
employee performance. [ For detailed informatioawtemployee performance, see the NASA Policy Guide
3430.1A “NASA Employee Performance Communicatiost&smn (EPCS)” |

Task/Work Assignmentompetency information can provide supervisotth fumited information about what an
employee may know. It does not capture or commtmitte other items that a supervisor would neaxtder to assign
an employee to a particular task or job, such asthe employee applied their knowledge (which petgeproducts,
tasks) how the employee performs, other specilit gki capabilities that an employee may possea)ahility of the
employee, among others. The Competency Managemystersis not intended to replace supervisor judgroedirect
communication with employees. [ For detailed infatimn about work assignments, contact your supervis

Other. Any application, or use of the competency datatreomply with all related NASA HR Policies and @elines.

Privacy Act Notice:

Records that relate to employees contained in treg@tency Management System (CMS) are subjecet®tivacy Act
and must be safeguarded against unauthorized sliselin accordance with 14 C.F.R. 1212.605. Unaizibd
disclosure of Privacy Act records may result immgnal penalties under 5 U.S.C. 552a(i)(1) and (2).

Disclaimer

The content in this section on the CMS Usage Pddigyovided to the reader as a synopsis of hovedingpetency
information and implementation relates to sele®N&&A Human Resource Policies and Procedures, warielyoverned
by extensive Federal Laws, Regulations, and GuidsliThis information does not supplement or sagersiny NASA
Agency, or Center, HR Policy or desk procedure.dfgr questions about competency information adates to
personnel actions please contact the Human Res@ifice at your Center.

BUSINESS RULES & GUIDELINES

(1) Guidelines for the number of competencies per josiT he intent of the process is to identify cotapeies that are
required for a job position AND that would be wdd most of the time, or are critical knowledgeaartor the
position. It is not the intent of the system totcap every possible competency that could be USeeky position
should have at least one competency identified fandhost positions it is expected there will bgahere between
2 and 10 competencies assigned. The CMS systeemioagh fields to accommodate up to 20 competefoiemy
position, however, it is expected that there waélfew positions that will need to be assigned ntioaa 10
competencies.
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(2) Guidelines for the number of competencies per eyg@plindividuals are to identify the areas of krexige that
they have acquired through past education or weplegence. However, it is not feasible, nor themtof this
system, to capture everything a person may knowrdrbre, the employee should limit and select trapetencies
that best describe the knowledge areas that they dtdize most often in the present, or in thetpast a minimum,
these should include the competencies that theysang in their current job position. Additionarapetencies
should reflect only those bodies of knowledge #raployees feel are current enough to be usable,awitvithout
some refresher development, to a maximum of 20 etemgies per person.

(3) Rules for Primary Competency: For every job positione of the required competencies should be datgd as a
“primary” competency. It should be the one thattldescribes, or represents, the knowledge thatlisea the most
over a given fiscal year. All competencies ideatiffor a job position are considered of equal valiee primary
competency is used during the workforce planniragess to help simplify forecasting and the datdyaisa

(4) Rules for identifying required competencies forgfie position types:
= Senior Executive Service (SESN Senior Executive Positions will automaticablg assigned Executive
Management as a primary competency. (ref sectibrd 4.They will also automatically be assignedodll
the level 2 NASA Leadership Knowledge Domain corapeies. (see section 4.2.2 for the complete listing
They should identify any other appropriate techntcenpetencies that directly relate to the knowéedg
needed for the functional responsibilities of tlwsifion. The Senior Executive position is desigddig a
supervisory code of 2 and either of the following®A Classification Codes: 67701 or 77001.
= Supervisory Positionll supervisory positions (designated in the Fatl®ersonnel & Payroll System by
a supervisory code of 2) will be automatically gasid one of the following Supervisory Competency
Clusters below, depending on their NASA ClassifmatCode. The Supervisory Competency Cluster will
be automatically designated as the primary compgtdn addition, all of the competencies that coisgr
the cluster will also be automatically added tojtieposition. Other appropriate technical compeien
may be added as additional knowledge requirementé job position. These additions should be made
per the normal business operations of the systehii&hpolicies.
= Project Work & Team Management:
77010, 77060, 77061
= Technical Work & Team Management:
All 605, 700, and 900 series except 77010, 7708061 & (77001 SES)
Also 20101, 24501, 28501, 30107, 30113, 30501, 3136501, 35502
= Business Work & Team Management:
All other positions that do not fall into the fitsto categories, except for SES (67701 &77001)
= Technicianshould have Engineering and Science Support @ heaprimary competency with other
technical competencies as secondary
= Administrative Officersshould have Professional Administrative Operatidi$) as the primary
competency and other competencies as secondaxample: Financial Management, Budgeting
Management, efcAll positions classified as OPM Series 341 wil dautomatically assigned this
competency as primary by the CMS tool.
=  Secretary positionshould have Para-Professional Business Operdtl@®) as the primary competency.
All positions classified as OPM Series 303 & 318 e automatically assigned this competency as
primary by the CMS tool.
= Student trainees/co-opsill be tracked and planned for as part of theldarce planning process. Student
Trainee positions will be assigned a generic coenmt as their primary for planning purposes. The
Centers can further define the knowledge specidltiie student position by assigning one, or more
specific technical competencies as a requiremerthéoposition. The following competency assignreent
will be made to the student trainee position basethe NCC classification:
= Technical Student Trainee Positions, classifieM@g 340-XX, will be assigned the “Technical
Student Trainee” (1101) as their primary competency
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= Clerical Student Trainee Positions, classified @&N601-02, will be assigned the “Clerical
Student Trainee” (1102) as their primary competency

» Professional Administrative Student Trainee Posgjclassified as NCC 509-10, 509-12, 510-
09, 513-02, 515-03, 516-02, 519-02, 551-02, 56050603, 570-04, 576-04, 586-01, 591-02,
591-03, and 596-02, will be assigned the “Profesdiddministrative Student Trainee” (1103)
as their primary competency.

Any exceptions to these business rules should\bewed with Center CMS representatives

(5) Guidelines for Levels of Proficiency: Proficiengya measurement of an employee’s demonstrateddével
capability utilizing the associated body of knovdedIt categorizes the depth of knowledge withip single
competency or subcompetency. Reference the “Peofigi Guideline Table” in Appendix B.

REVISION HISTORY

REVISION DATE COMPID CHANGE
7a 10/08/2009 Added new category of competencies “Chapter 6 —
Developmental Competencies”.
Added “Chapter 7 — Competency Models for Professional
Occupations*

See Appendix C for a summary of changes made to this
revision.
7 10/22/2008 See Appendix C for a summary of changes made to this
revision.
6b 5/7/2007 3 new Level 1 competencies were added. See Appendix C
for a summary of changes made to this revision
6a 4/5/2006 .
6 12/7/2005 See Appendix C for a summary of changes made to this
revision.
5a 10/8/2005 The Business rules were modified for the
Administrative Officers, Secretary positions, and Student
Trainees/coops. RCN 06-005
174 (new) Levell competency “Student Trainee” was added to
the dictionary section 1.4.6 . RCN 06-001.
1101 (new) Level2 subcompetency “Technical Student Trainee”
was added to the dictionary section 1.4.6.1. RCN 06-002.
1102 (new) Level2 subcompetency “Clerical Student Trainee” was
added to the dictionary section 1.4.6.2. RCN 06-003.
1103 (new) Level2 subcompetency “Professional Administrative
Student Trainee” was added to the dictionary section 1.4.6.3.
RCN 06-004.

5 10/8/2004 See CMS-DOC-16 Revision 5 Change Catalog Rev 09-30-
2004 for a complete history of changes made during this
revision.

4b 2/3/2004 NO CHANGES WERE MADE TO COMPETENCIES
Preface was added.
Index was added
Cross Reference Table was added.
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REVISION DATE COMP ID CHANGE
4a 1/21/2004 NO CHANGES WERE MADE TO COMPETENCIES
New Competency Groupings replaced the previous
hierarchy.
4 7/21/2003 64 Analytical and Computational Structural Methods has been

clarified as a research competency and is applicable to
structures discipline

122 Program/Project Management was modified to separate out
knowledge associated with program/project analysis (147).

126 Physical Security was modified to separate out knowledge
associated with export control (144).

130 Occupational and Environmental Health & Safety was
expanded.

132 Facilities Planning and Operations has been renamed and

subdivided into 4 new competencies:

= Institutional Facilities Planning (145)

= Institutional Facilities Operations (146)
= Research Facilities Planning (132)

= Research Facilities Operations (148)

138 (new) Nuclear Engineering has been added.
139 (new) Software Assurance Engineering has been added.
140 (new) Leadership has been added.
141 (new) Personal Communication has been added.
142 (new) Relationship Management has been added.
143 (new) Fire Protection Engineering has been added.
144 (new) Export Control has been added.
145 (new) Institutional Facilities Planning has been added.
146 (new) Institutional Facilities Operations has been added.
147 (new) Program/Project Analysis has been added.
148 (new) Research Facilities Operations has been added.
3 BASELINE - First dictionary approved by the Competency
Management System Agency Implementation Team
2 WORKING DRAFT
1 12/12/2002 INITIAL DRAFT
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1. Business Knowledge Domain

1.1.Business Operations Competency Suite

1.1.1. Partnership & Business Development (BUSDEV) [116]

Knowledge, capabilities and practices associatéld the effective targeting and acquisition of emédpartnerships and
business opportunities, including funding oppottiesifor projects and programs Includes an undedshg of the
Agency's strategic plan, the ability to identifgsass and forecast new business opportunitiesasugithnology transfer,
leasing, enhanced use leasing, and develop arappsepriate marketing strategies. Requires knoydesf relevant
markets, customer needs in those markets, andility abrecognize and analyze market trends. Ings
development,or assessment, of proposals to wimésssj and management of existing agreements wighnak entities
such as industry, government, university, and in#gonal partnerships. Also includes knowledg&péce Act
Agreements, and an ability to facilitate and manaanerships that support Agency strategies, pargguirements and
Space Act provisions. Ability to integrate and twavith the appropriate elements of the agencysriieal and support
communities.

1.1.2. Business IT Systems (BITSYS) [131]

Knowledge, capabilities and practices associatéidl @@mputer architectures and computer-based irgftom systems
related to business operations and mission supptits competency is based on knowledge comprised éne or more
of the following interrelated technologies: compuwad other hardware, programming languages, coniat@perating
systems, web or database systems, network hardwdrsoftware, IT security and other technologies piertain to the
acquisition, computation, storage, distributiompaeing, and management of information.

1.1.2.1. Information Resources Planning and Evaluation  (BITPLAN) [1078]

Knowledge of the principles, methods, and techréqpfd T assessment, planning, management, morgtosimd
evaluation, such as IT baseline assessment, imtiecggunctional analysis, contingency planning, disaster
recovery.

1.1.2.2. IT Architecture  (BITARCH) [1079]

Knowledge of architectural methodologies used éndbsign and development of information systentdiéiing
hardware and software architectures such as nepdatél center, and end user device architectetrprise
architecture principles, methods, and tools; infation technology strategic planning; and informatiechnology
standards. Knowledge of the Federal Enterprisdifacture and principles, methods, and tools @ilito simplify
processes and unify work across agencies and wifthifines-of-business of the Federal Governmentvidedge of
the principles, tools, and technquies used to desigvelop, and/or implement Knowledge Managemeattjzes at
a local or enterprise level.

1.1.2.3. Information Systems Security (BITSECURE) [1081]

Knowledge of policies, methods, tools, and procedwf information systems security planning andagement,
including security controls and metrics, privacynagement procedures, and security risk manageogmtevent
information systems vulnerabilities, and provide@store security of information systems and neltvgervices.
Knowledge of security architecture principles, stamls and reference architectures. Knowledgeauirig
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compliance control mechanisms and associated témugaand NASA requirements. Includes the knowdedfithe
management, principles, methods, and tools forioity of operations and disaster recovery of infation
systems.

1.1.2.4. IT System and Requirements Analysis  (BITRQMTS) [1140]

Knowledge, capabilities, concepts, and methodsrafegic IT systems analysis and requirements aisafgr
planning and execution, emphasizing proactive tieglas to ensure maximum influence on systems &itiquisis
well as optimum life-cycle management of acquisitémd legacy systems. Capabilities include plannin
developing, implementing, and sustaining the bssirsnd customer relationship activities necessesatisfy IT
system requirements while minimizing life-cycle tos

1.1.2.5. IT Sourcing and Asset Management  (BITSOURCE) [1141]

Knowledge, capabilities, concepts, and methodsrafegic IT sourcing and asset management for pigremd
execution, emphasizing proactive techniques torensiaximum influence on systems acquisition as al|
optimum life-cycle management of acquisition arghley systems. Knowledge of portfolio managemeinciples
and practices, lifecycle IT systems managementhandware and software licensing agreements.

1.1.2.6. IT Innovation Management  (BITINNOVATE) [1142]

Knowledge of advanced and emerging informationrietisgies, such as virtual reality, intelligent gyss,
multimedia, and emerging Web-based technologiasowedge of principles, methods, tools and techesdor
conducting advanced information technology pilajects, research, evaluation, and predictive arsalys

1.1.2.7. IT Service Management and Delivery Operations  (BITSERVICE) [1143]

Knowledge of principles, policies, methods and sdof planning and delivery of end user supportises for IT
systems and applications, including installatiamfgguration, troubleshooting, customer assistaand,training.
Includes knowledge of methods and tools for IT exyst diagnosis, trend analysis, and problem trackiml
resolution..

1.1.2.8. Information Management  (BITINFOMMT) [1144]

Knowledge of policies and principles related to tenagement of information, including informatiamatity,
accessibility, security, confidentiality, priva@nd integrity. Knowledge of relevant Federal lans regulations
such as Privacy Act, Section 508, and the Inforome@uality Act..

1.1.3. Business Management (BUSMMT) [113]

Knowledge of principles and practices related tmagang the internal and external operations ofsirt@ss unit, such as
a Center, to accomplish mission objectives andsgefficiently. Includes ability to integrate penitance goals with
budget and financial resources as well as thetahidliachieve customer satisfaction, develop strefationships with
other NASA and external entities, and adhere tmeggide programs, policies, and procedures. Undeding
ofAgency and federal government financial, budget performance operations and processes, and happtg these
processes to optimize operational and investmeeisibns.

1.1.4. Commercial Technology (COMTEC) [117]

Knowledge and abilities associated with transfegrdarrent and future Agency technology to exteemdities in order to
meet broad Agency vision and missions, and exteadifecycle and broaden the usefulness of Ageeclrtologies.
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Involves expertise in business practices pertaitorigtellectual property, patents, licenses andngaships as well as
general business knowledge for assessing potgatitiers. Includes broad understanding of Ageeclrtologies and
programs, as well as familiarity with external éa and markets.

1.1.5. Education Programs and Technologies (EDTECH) [137]

Knowledge, capabilities and practices associatéld the research and application of education progratandards,
requirements, activities and services relevantédields and disciplines of science, technologgireering, and
mathematics (STEM) within the contexts of pre-agdichigher education, and non-traditional learnihludes
knowledge of education concepts and principlesjauum development, infrastructure, audiencedyurcsional
technologies and distance learning tools, and sr@mdrder for NASA to appropriately influence aswhtribute to
national and state education initiatives and regménts through the use of NASA's unique assetdudas knowledge
of NASA Enterprise and Center-based research arhtdogy needs, and ability to align educationwvtiis and
programs with these needs. Includes knowledge mbdeaphic and geographic dynamics that influeneesttucational
effectiveness and success within the various stustgheducator communities.

1.1.6. Export Control (EXPORT) [144]

Knowledge, capabilities, and practices associaiédawmplying with federal laws controlling the exp of items and
technical data. This includes the formulation anglementation of export control policy, plans, amdcedures that
ensure compliance with federal law. The primaguof export control it to ensure compliance tigtoprograms,
education of the workforce, and addressing uniffuations in the aerospace environment.

1.1.7. Governmental Affairs (GOVAF) [136]

Knowledge of NASA-related legislation, the legiglatprocess and public affairs as it pertains toSA Includes the
ability to monitor legislation that is of interast NASA, monitor NASA-related hearings and markapkeduled before
the House and Senate committees and subcommitigteisatve oversight over NASA, to especially inclédehorization
and Appropriations subcommittees. Ability to hedlpnage NASA press releases of Congressional inmdsdentify
key members and issues of importance to them. Bknawledge of NASA programs and specific knowledgocal
center programs.

1.1.8. Inspection, Investigation and Compliance (INSCOMP) [127]

Knowledge of how to provide objective evaluationAgfency standards and operation through use oéaotgm and
investigation techniques and compliance auditsdddstanding of how to assess risk, evaluate eveatasign and
conduct inquiries such as inspections and investigs, and make recommendations to prevent, deteslve crime,
fraud, waste and abuse and ensure efficient Agepeyations. Involves understanding of how to comicate
information to constituents, including Agency leestgp and management, employees, and Congress.

1.1.9. Legal Assistance  (LEGALSUP) [176]

Other knowledge of legal research and writinggédition case management, and providing professamralnistrative
and technical legal support, not otherwise categadri

1.1.9.1. Paralegal  (PARALEGAL) [1082]

Knowledge of legal research and writing, litigaticase management, and providing professional adtrative and
technical legal support. Possesses paralegalicatéifor equivalent
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1.1.9.2. PatentAgent  (PATENTAGT) [1114]

Knowledge of intellectual property matters, pateotpyrights, data rights, trademarks, and comrieation of
technology. Must be admitted to the practice betdi®. Patent Office, but not necessarily liscertsegaractice law.

1.1.10. Legal Application Practice  (LEGALAPP) [125]

Member in good standing of the bar of either a Faldmurt or the highest court of any state inltimited States or the
District of Columbia. Knowledge, capabilities gmactices associated with representation, coungaitvising,
researching, performing, and / or supervising gssional legal work in the administration of apafie statutes,
regulations, Executive Orders, rules, and case [Biws includes knowledge of topics such as, batindted to civil and
administrative law, procurement, claims, , fiscatrers, personnel matters, environmental matt@$\FCongressional
inquiries, ethics, intellectual property and daggats, litigation, and appeals.

1.1.10.1. Intellectual Property Law (INTPROPLAW) [1083]

Speciaized knowledge of matter related to inteliakcproperty, including but not limited to patertspyrights, data
rights, trademarks, and commercialization of tetbgya Be in good standing to practice before timitéd States
Patent and Trademark Office.

1.1.10.2. General Law (GENERALLAW) [1084]

. Speciaized knowledge of matters related to aerd administrative law, including but not limitezifiscal and
appropriations law, ethics, FOIA, torts, privacguss, export control, immigration and foreign wisst and litigation
and appeals.

1.1.10.3. Contracts Law (CONTRCTLAW) [1085]

Speciaized knowledge of matters related to prooarg, including but not limited to contracts, gsar@ooperative
agreements, Space Act agreements, source selediainss, protests, and litigation and appealded|to
procurement matters .

1.1.10.4. Personnel/EEO Law  (PERSONLAW) [1086]

Speciaized knowledge of matters related to emplayekepersonnel issues, including but not limitednmployee
discipline and performance matters, MSPB, laboomsiand collective bargaining, EEO, ADR, and litigga and
appeals related to employment and personnel matters

1.1.10.5. Environmental/Real Property Law (ENVLAW) [1087]

Speciaized knowledge of matters related to enviemtal matters, inclucing but not limited to of lgcstate and
Federal environmental laws, regulations, Execuflvders, and administrative procedures, NEPA, psrmésponse
or corrective actions, pollution prevention, anyétion and appeals related to environmental msatte

1.1.10.6. International Law (INTLLAW) [1112]

Knowledge of public international law, space lamiernational agreement drafting, conclusion, pracednd
interpretation, international jurisprudence, SpAceAgreements, inter-agency procdedures concelinbegnational
agreements (C-175), negotiation skills and geriaralvledge concerning all other areas of law (éRy.gthics,
contracts, environmental).
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1.1.10.7. Commercial Law (COMMLAW) [1113]

Knowledge of negotiating, drafting, and interprgt®pace Act Agreements with domestic and foreiditiesy
compliance with export-import control regulatioasid partnering arrangements with commercial orgaioizs.
Knowledge related to intellectural property law amnmercialization of NASA activities, in additiéa policy,
legislative drafting, negotiating and drafting agreents, and providing legal advice and reviews.

1.1.11. Public Communications & Outreach  (PUBLICOMM) [135]

Knowledge, capabilities and practices associatéid tve assessment, development and execution 4€pub
communication and outreach efforts. Knowledgeffefative public relations and presentation techegfor
representing and expressing the views, work opraitaind policies of NASA including liaising withéipresenting
information to a variety of external audiencesfeEively advocates for the Agency through commation of the
organization's expertise and contributions, andsmisg the effectiveness of past or ongoing effofgsply principles
and practices of domestic and international custoetgilations and details to ceremonies or otheraction with
distinguished visitors or in public forums. Manasgency knowledge so it can be accessed where had needed for
communication purposes inside and outside the Agélrfus includes public writing and speaking, infation
collection and dissemination, news broadcastingvenitthg, media relations, exhibit design, storywe®pment, visitor
and guest programs, protocols, and concessionainagement.

1.1.12. International Program Development (INTLPGMDEV) [157]

This competency refers to the knowledge and caitiabiassociated with establishing internationalgpams/agreements
through international negotiations, drafting ineional agreements that comply with U.S. laws agiiations,
arranging negotiation meetings, understanding th#opol issues involved in meetings, signing censie® meetings
between heads of agencies and NASA, exchangetsf ligison with Department of State and other W&encies and
Departments. This may involve both reimbursablé mon-reimbursable agreements.

1.1.13. Policy Management (POLICYMGMT) [169]

Knowledge of NASA relationships to headquarterst€es, component facilities, partnerships and ogieeernment agencies,
including international governments, in order tteefively integrate services consistent with breadtegies and objectives.
Requires the capability to research and apply gowent-wide laws and Agency operating principlegutations, and policies
associated with organizational and business funstsaich as financial, human resources, legalrnrdton technology, security,
communications, inspection, compliance, and heaithsafety. Utilizes a wide variety of resouraed tools to develop,
maintain, monitor, enforce and provide oversighN&SA management requirements.

1.2.Financial Operations Competency Suite

1.2.1. Budgeting Management (BUDGETMMT) [119]

Knowledge of how to apply management knowledgegiples and practices to obtain, utilize, managarfcial
resources in the workplace to meet program, pr@jebusiness requirements. Involves maintainirajlable resources,
making resource decisions based on need and aligiladnd developing and implementing strategsniake rational
and well thought-out decisions related to organra resources. Includes the ability to providédgnce, formulate a
budget plan, defend a budget plan, assess buddetmance, advocate budget and alternative scenarid execute a

NASA Competency Management System Page?0



NASA Competency Management System CMS-DOC-01
Workforce Competency Dictionary Rev. 7A

budget plan. Requires knowledge of policies armtiizes related to Federal, Agency and Installagicoounting, and
internal business information systems.

1.2.2. Cost Estimation and Analysis (COSTEST) [121]

This competency refers to the knowledge, capadslitand practices associated with the determinaggtimation, and
analysis of costs. It encompasses analytical tquks required to develop and assess estimatésifdware/software
acquisition; design, integration and test, productoperations and support costs (e.g., life-cgokds) of programs,
projects, systems, and resources. Estimating asicanalysis methodologies used include enginegpisgmetric, grass
roots, analogy, cost performance analysis, schexhddysis, and statistical risk analysis. Knowkedgd skills required
include Work Breakdown Structure (WBS) developmedata collection, cost estimating relationship degment and
documentation, application of cost models, andwatain of cost realism in proposals.

1.2.3. Financial Management (FINMMT) [118]

Knowledge of how to apply financial managementiskprinciples and practices, generally acceptedamting
principles (GAAP), and the standards, policies prattices related to Federal, Agency and Instalagiccounting and
financial management to obtain, utilize, manageaswbunt for resources in the workplace. Abildyuse accounting
related tools and techniques, perform financish datalysis, compile and/or perform transactiongerverelated outputs,
and identify problems and prepare standard doclatient Ability to develop and implement stratediesapture,
record, maintain and allocate organizational resmairationally and effectively.

1.2.4. Internal Control / Audit (INTAUD) [120]

Knowledge of how to evaluate control systems foaficial, administrative, program, and operatiocél/gies to

provide reasonable assurances that obligationts aad disbursements comply with applicable reguratand laws, that
property is funded, and assets are safeguardetithahrevenues and expenditures applicable tcatipes are properly
recorded and accounted for. Involves ability tadwct surveys, studies and other investigationsiamagement
operations or related processes to assess and aglgguacy, validity and compliance/non-compliataceequirements.
Ability to communicate derived audit assessmentraedmmend, establish, modify and/or implementrivdecontrols to
mitigate findings.

1.3.Institutional Operations & Support Competency Suite

1.3.1. Institutional Environmental Engineering & Management (ENVENGMMT) [133]

Uses knowledge of environmental engineering, envivental law, chemistry, biology, geology and hyadmmiggy to
maintain a proactive stance regarding environmestéabardship, including protection and restoratibenvironmental
resources such as ground water, surface wates, seiliments, air, and natural, cultural and hist@sources. Plans
and assesses compliance with Federal, State, ealdstatutory and regulatory requirements, Exeeuivders, and
directives. Implements proactive programs sucteagcling, pollution prevention, affirmative proeumnent and energy
management, and remediation activities under RCRAGERCLA requirements.

1.3.1.1. Institutional Environmental Planning/NEPA (ENVPLAN) [1088]

Uses knowledge of environmental engineering, enwvirental law, economics and the physical sciencéslio
consider the possible environmental effects, aleitig technical, economic, and other factors, ineadiest
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planning of proposed NASA Programs, Projects, atated activities. Implements the requirementhefNational
Environmental Policy Act (NEPA) including develogiand reviewing NEPA documentation including
Environmental Assessments, Environmental ImpadeBtants, Findings of No Significant Impact, and étds of
Decision. Coordinates public meetings to soligut on major Agency actions.

1.3.1.2. Institutional Environmental Remediation (ENVREMED) [1089]

Uses knowledge of environmental engineering, chieynisiology, geology and hydrogeology to identify,
investigate, and cleanup contaminated hazardou® w#ss in compliance with Resource Conservatiwh a
Recovery Act (RCRA) and Comprehensive EnvironmeRegdponse, Compensation, and Liability Act (CERCLA)
requirements. Performs remediation contract manageduties including evaluation of contractor parfance and
financial and schedule planning and tracking. Niedes agreements with Federal, State, and localatgs.
Manages the schedule of scientific/engineeringtrestual, management, and informational documémtfjding
preparation of Records of Decisions (RODs), adrtraive orders, and consent decrees. Performs seges
community relations activities.

1.3.2. Fire Protection Engineering (FIREPROT) [143]

Knowledge, capabilities and practices associatedpfievention-related tools and their applicatmsytstems for
minimizing the occurrence or effects of fire. Maiims comprehensive knowledge of applicable NFPBH@, NASA,
aerospace and/or prevention industry trends, stdadad develops policies for fire prevention. [Destrates a
compreheCapability to review and assess complédmteal documents for their impact on fire preventwork , NASA
facilites and programs. Maintains a comprehensi@aedge of Life Safety Systems. Demonstrates feahnapability
to provide mitigation strategies for fire protectiwhen requirements cannot be met.

1.3.3. Master Planning  (MASTERPLAN) [167]

Knowledge of strategic and long-term planning fpemtions, research or development activitieseQnter level.
Knowledge required to develop functional and oveZainter requirements including fit of specific ifag needs and
requirements as well as workflow and long-term deiiag. Includes knowledge required to coordireatd incorporate
the necessary facilities and other building andastfucture to satisfy all functional, institutiémzeds to meet mission
requirements. Specialized knowledge of transponatiodeling as well as broad aspects of communigrfece for
emergency services and other requirements of og®wlex industrial installations.

1.3.4. Institutional Logistics, Supply and Transportation (LOGSUPTRAN) [134]

Knowledge of principles, practices, equipment arals in the areas of Logistics, Supply and Transpion.
Understanding of how to manage and optimize equipnseipplies and transportation systems to pro&ite
infrastructure that enables the agency to opeftgetively. Includes management of specificaticaxjuisition,
certification, storage, delivery, lifecycle suppdtistribution, and disposal of supplies, hardwaraterials, equipment,
and property (except real estate) and the operatidmaintenance of transportation and other ecgripsed to move
materials or passengers. Also includes manageofiémientories, including government property, ¢omént and
materials provided to employees and contractorthainthe property is accurately accounted fororegal against and
disposed of at the end of its useful life. Recgiimaderstanding of government regulations regandingerty
management and disposal, and related contractingnelogy and requirements.
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1.3.5. Security & Program Protection (SECURITY) [126]

Knowledge, capabilities and practices associatéll pvoviding security to protect facilities, perse@hand programs.
Ability to develop, implement and manage processebprograms involving law enforcement, counteelligence and
counter-terrorism investigations, and security supprograms including physical, information, pemsel and industrial
security.

1.3.5.1.  Physical Security (SECPHYSCL) [1072]

Knowledge, capabilities and practices associatéidl the protection of property and individuals frtimeats or
adversarial influences. Abilities deal primariljtivassessing risk, conducting surveys and impléimgphysical
counter-measures designed to protect personneldodential threats; prevent unauthorized accessjtipment,
facilities, material, and documents; and safegagainst espionage, sabotage, damage, and theft.

1.3.5.2.  Counterintelligence/Counterterrorism Analysis, Investigation and Liaison
(SECOUNTER) [1073]

Knowledge, capabilities and practices associatéll neceipt, analysis, dissemination and investiyatif
information for the purpose of detecting, deter@amgl neutralizing acts involving espionage, ingeltice activities,
sabotage and/or terrorist activities conductedfarn behalf of foreign powers, organizations aispas.

1.3.5.3. Information Security (SECINFO) [1074]

Knowledge, capabilities and practices associatéid tve protection of national classified informatiand sensitive
but unclassified (SBU) information including; cld&stion, declassification, and protection of céied national
defense information originated or controlled by &®d agencies in accordance with Executive Ordeb&2April
17, 1995, "Classified National Security Informatibn

1.3.5.4. National Security Systems (SECNATION) [1075]

Knowledge, capabilities and practices associatéll iesearching and implementing national secuyisyesns used
for transmitting national security information, iading classified and sensitive unclassified infation technology
systems and programs involving secure voice, daap, and facsimile to include ground-to-grourphce-to-
space, and ground-to-space communications assets.

1.3.5.5. Personnel Security (SECPERSON) [1076]

Knowledge and ability to request background inggdions appropriate to position sensitivity andeaiew and
evaluate completed background investigations femtlrpose of assessing loyalty, reliability, sultgh and
trustworthiness of applicants, employees, and stteework for the U.S. Government, on U.S. Govemime
contracts, and/or will have access to classifigtnal security information and material.

1.3.5.6.  Industrial Security (SECINDUST) [1077]

This competency refers to the knowledge and aliditgerform personnel, physical, and informatiocusity
functions related to contractors and contract itées], in accordance with the National Industriat@rity Program
(NISP), established by Executive Order 12829; thédwal Industrial Security Program Operating Mdnua
(NISPOM), NIPSOM Supplement and Executive Order5B9Classified National Security Information. lndes
ensuring that private industry and colleges/unitiess while performing on government contractsonducting
research and development, properly protect classi#ssets in their possession. Capabilities inatodducting site
security reviews and establishing criteria for cactors and subcontractors covering such matteficraign
ownership or influence; classification and cleasal®vels required for contract performance; prodlessification;
and access to communication security, intelligesrdaternational organization information.
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1.3.6. Emergency Management (EMERGMMT) [151]

Knowledge, capabilities, and practices of ComprehenEmergency Management are associated withtegrated
approach to the management of emergency programnadivities for all four emergency phases (mitigat
preparedness, response, and recovery), for alstypemergencies and disasters (natural, man-raadeattack), and for
all NASA sites and centers, to include special i@l Level requests. Applies expert knowledgenefiational
Incident Management System, the National Resporesadwork, and Homeland Security Presidential Divestand
other federal policies to enable effective emerggmograms at the national, state, or local legedjapropriate. Ability
to lead, coordinate, manage and direct the devedopand implementation of NASA’s and Federal emecge
management policies, plans, and procedures forgamey response conditions, contingencies, congiriibperations,
occupant emergency plans, and NASA's interagenppat functions in a full spectrum of emergenci€Ehis
competency includes the commitment to produce spafidy through requirements development that nftacalives,
property, and operations in the event of unknovemados. Demonstrates the ability to: developdsads and
specifications for new data analysis and data ctitle processes related to emergency preparedsesg, as an Aency,
national level and industry-wide resource and masstablished network to facilitate the acquisitidother resources
and information; develop and/or modify safety pihaes and requirements for related work and orgdioiz; maintain
expert knowledge of applicable NASA, federal, apee® and/or industry emergency preparedness tretaghslards and
policies; provide design concepts, risk managentemible-shooting and trade-off analysis; techn@qdertise to
represent Agency-wide, federal, industry and acédemrking groups, boards and panes; manage anddero
comprehensive interpretation and equivalencieslffgghases of emergency management; exhibit corapedie
knowledge of FEMA, OSHA and NASA standards pertairio emergency management; represents agency in
determining levels of coordination with intergoverental departments, state and local agencies; &eafigency
exercise design criteria for emergency responsajuct risk assessments.

1.3.7. Occupational and Environmental Health (OCCHEALTH) [130]

Knowledge, capabilities, and practice associatdld WASA, Federal, and State OSHA health and saégjylations,
policies and procedures used to develop and implemishap and environmental health prevention prastand
measures in all NASA work places. These knowleatgas include safety of personnel and equipmeimtgliaunch
vehicle processing, normal and industrial and latmry operations, special high hazard tests andatipas, aviation and
space operations, use and handling of material€lachicals, and design, construction, and usedilitfas.

Capabilities include ability to develop and analpodicy, manage, and assess the effectivenessatthirograms and
practices, which are designed to prevent injurgesonnel and loss of NASA property in the indastriork
environment, and promote the health and well befrgmployees.

1.3.7.1.  Occupational Medicine (OCCMED) [1066]

Professional skills and knowledge to apply occupeti health related requirements to protect anchtaiai workers’
physical and mental health. Knowledge to applyiaitthte preventive health and wellness measwesduce
work-related illnesses and injuries. Knowledge arperience to manage implement and evaluate otonph
medicine program areas. This includes clinical caaaagement, health surveillance, and emergencicated
response.

1.3.7.2.  Industrial Hygiene (OCCHYGIENE) [1067]

Professional knowledge and skills to develop anglément preventive measures regarding all workiedla
exposures, injuries, and illnesses. Knowledgeotodinate, implement, manage, and assess the irapdct
effectiveness of related programs, practices atidiee across the Agency, designed to protect dadth of
employees. Knowledge to provide advice to Ageogyrhanagement concerning the impact that new réguga
and technologies will have on the health of empdsye Knowledge to provide professional sympos@kahops,
and coordinate the development of related traipimograms for Agency-wide application.
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1.3.7.3. Health Physics (OCCPHYSICS) [1068]

Knowledge of Federal and State Health PhysicsZingiand non-ionizing radiation) regulations, p@g; and
procedures, to develop and implement preventivesorea regarding all work-related exposures, infusied
illnesses. Knowledge to develop, coordinate, imgaet, manage, and assess the effectiveness adeledgrams,
practices and policies across the Agency, desigmedotect the health of employees. Knowledge silts to
evaluate the application of new technologies tonkgaelated issues, and the impact of new lawsragdlations
and provides advice to Agency top management. Keulye to provide professional symposia, workshapd,
develop related training programs for Agency-wigeleation.

1.3.7.4. Employee Assistance (OCCASSIST) [1069]

Professional knowledge and skills to improve thatalehealth and well being of employees. Knowked§
regulations and programs to coordinate, implemaahage and assess the effectiveness of relatedyspl
assistance programs, practices and policies, imguslibstance abuse prevention and treatment posupf drug-
free Federal workplace program. Knowledge to impaet programs and training for all mental healthogons for
employees and their immediate families. This idekicritical incident stress or other traumaticgsn the
workplace, promotion of an emotionally healthy wiorke, and assessment of regulations that potgnitiapact the
workplace.

1.3.8. Facilities Engineering and Management (FACENG) [112]

Knowledge of facilities engineering , facility euation, cost, schedules and formulation of perforwearequirements
and alternative analysis/scenarios for key fae#iti General knowledge of architectural, civil, reatical and electrical
engineering disciplines. Knowledge of project ngeraent and control including life-cycle costs, @egiring
economics, and project planning and evaluatiorugtioly scope, cost and schedule and program coimicigling
earned value management or other measure fort§guibhject controls. Also requires knowledge ofistsuction
contracting and contractor oversight and contrataagement.

1.3.8.1.  Facility Civil Engineering (FACIVENG) [1090]

Knowledge of building and foundation design andstarction, concrete and steel design and consbrueis well as
design and construction of roads, utilities, arfteotivil projects for aerospace facility progranf®quires
understanding of energy management and sustatyatidindards for sustainable design. Also reqiinesviedge
of construction contracting and contractor oversaid contracts management.

1.3.8.2.  Facility Mechanical Engineering (FACMECHENG) [1091]

Knowledge of planning, designing, developing, tagtior evaluating mechanical, electromechanicatupmatic,
hydraulic, fluid or structural equipment and systeior aerospace facility programs. May includecigdezation in
Heating Ventalation and Air Conditioning (HVAC),ging and elevators. etc. Also requires knowledge o
construction contracting and contractor oversigitt @ontracts management.

1.3.8.3.  Facility Electrical Engineering (FACELECENG) [1092]

Knowledge of planning, designing, developing, tagtior evaluating electrical components, electiicstallation
and inspection for aerospace facility programsoufledge of electrical codes and standards, anthgest complex
electrical or electronic systems including sourteals, power management and distribution, comnatioics and
controls. Also requires knowledge of constructtontracting and contractor oversight and contrazteagement.
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1.3.8.4. Construction Management (FACONSTMMT) [1096]

Knowledge of the materials, methods, systems, la@daols used to construct facilities and other peaperty
infrastructure.

1.3.8.5. Real Property Management (FACPROPRTY) [1097]

Knowledge of requirements and processes to mamag@roperty including buildings, other infrastuuet, land,
and leases and other interests in property ancestale for industrial and aerospace operatidfisowledge of real
estate principles, practices and law as they dppilye management, leasing or acquisition of rette.
Knowledge of records management for financial anting and value maintenance, including developroéfites
and records to serve as legal documentation of siieand material value. Knowledge of facilitylimation
include space planning and tracking for institudilbcharges as well as for space management arghtitih
reporting at the agency as well as at the fedevall!

1.3.8.6.  Facilities Operations and Maintenance (FACOPSMAIN) [1098]

Knowledge of operation and maintenance of offigegrations and/or research facilities, and assatmtstems and
equipment. Includes but is not limited to: knovgedequired to develop and manage a comprehensigegm of
facilities management services, such as test pigramd development, development of operationalspdand
procedures, data acquisition and analysis, testdsdimg, resource planning, development of facdapability
enhancements, reliability centered maintenanceggrenservation, system health monitoring, miramility
modification and repair, etc., to operate, susaaich optimize facilities and equipment. Includes dbility to
effectively integrate these services to be consistéth the strategies and program goals of thawmization.

1.3.9. Institutional Aircraft Operations (AIROPS) [152]

Knowledge of aircraft operations, maintenance, &itien, airworthiness and aviation safety prinegpfor
technologically complex aircraft programs and tlasisociated systems and facilities. Knowledgeoof to develop
aircraft requirements and the associated costsemetluling to satisfy functional and regulatoryuiegments. Ability to
develop and manage a comprehensive aviation prograomstain and optimize institutional and reseaiuth
development (R&D) requirements consistent with déaids, codes and regulations. Effectively integthése aircraft
services to be consistent with the broader objestistrategies, and program goals of the orgaaizati

1.3.10. Research, Development or Flight Facility Planning (FACLTYPLAN) [168]

Knowledge of strategic and long-term planning fsaarch, development or flight facilities and eda¢quipment
required to support operations for current andréufprogram needs. Knowledge required to developtfonal and
facility requirements and the associated costssahdduling. Includes knowledge required to cowtl and
incorporate the necessary architectural engineoisgtisfy all functional, institutional and regtdry requirements.
Specialized knowledge of engineering and technotmyypetencies to address specific high energy/ tiégHacility
systems including but not limited to: high temperatsystems, high pressure systems, cryogeniasysexotic gases,
control systems, data acquisition systems, eneaggter systems, laboratory workspace planningnoemication
infrastructure. Knowledge of project managemeit @mtrol including life-cycle costs, engineeringpromics, and
project planning and evaluation including scopetemd schedule and program controls includingezhvalue
management or other measure for project contiolsiudes abilities to devise and implement polices procedures
regarding risk/hazard mitigation and safety asstgan

1.3.11. Workplace Safety (WORKSAFETY) [150]

Knowledge, capabilities, and practice associatdld WASA, Federal (29 CFR 1960), and State OSHAthemld safety
regulations, policies and procedures used to dpwahal implement mishap prevention practices andsumea in all
NASA work places. These knowledge areas includetgaff personnel and equipment during launch vetacdld payload
processing, range operations, transportation, ranpehd industrial processes and laboratory opmrstispecial high
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hazard tests and operations, develops explosiVety ggograms for pyrotechnics, and propellant afiens, explosives
and propellant citing, aviation and space openatiose and handling of exotic materials and cb&isyiand design,
construction, and use of facilities. Develops ageire protection policy to assure a safe and héallivorkplace.
Capabilities include ability to develop, assess amalyze workplace mishap prevention policy, managd assess the
effectiveness of safety programs and practiceshwdre designed to prevent injury to personnellagsl of NASA
property in all work environments on land, seapaispace, and promote the safety of all emplayEleis function will
also assure the proper investigation, recordind,arrective action documentation of all mishajthiw the agency. At
the National Level assures interagency coordinatiitim all concerned departments and agencies aedrteith safety
and health policy development, program executiaheraluation.

1.4.Workforce Operations & Support Competency Suite

1.4.1. Diversity Management (DIVERSEMMT) [158]

Knowledge, capabilities and practices associatéll the application of diversity management inclggditeveloping,
implementing, evaluating, and monitoring the Agésd@jiversity Strategic Implementation Plan and tedbprograms as
well as internal diversity communications and exat diversity relations, diverse employee netwgrbups, diversity
training initiatives, diversity councils, and menitg initiatives. Works in partnership with the Gerfs) leadership and
Diversity Council(s) to optimize and support effotd acquire and sustain a vital effective workéoito capitalize on the
strengths of a diverse workforce to better perftrenCenter’'s mission through teamwork and innovatimd to build an
organizational climate in which employees respagpreciate, and value individual differences aalgsts for creativity
and productivity..

1.4.2. Human Capital Management  (HUMCAPMMT) [128]

Apply knowledge and practices of the full ranggefsonnel/human resource functions, such as détzih, workforce
planning & analysis, employee and labor relatioasrement, benefits, disciplinary actions, reengnt, selection,
training, employee development, promotion regutetiand procedures, compensation, and personneiiafion
systems. Provide guidance and leadership in thevatian, performance measurement and overall manageof the
workforce including the design, delivery, implenegidn and evaluation of programs and processesudeas
understanding of organizational mission, strateyy lausiness objectives as well as various rulgsiagons and culture
on people and their work.

1.4.2.1. Classification (HCMCLASS) [1115]

Knowledge of classification concepts, principles] @ractices related to structuring organizatior @ositions and
determining the appropriate pay system, occupdtignoaiping, title, and pay level of positions..

1.4.2.2. Compensation (HCMCOMP) [1116]

Knowledge of compensation concepts, principles, @madtices, including pay and leave administrasiod
compensation flexibilities..

1.4.2.3. Employee Benefits (HCMEMPBENF) [1117]

Knowledge of HR concepts, principles, and practiedsted to retirement, insurance, injury compeosagand other
employee benefits programs..

1.4.2.4. Employee Development (HCMEMPDEV) [1118]

Knowledge of employee development concepts, priesjmnd practices related to planning, evaluatimd),
administering training, organizational developmamig career development initiatives.
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1.4.2.5. Employee Relations (HCMEMPREL) [1119]

Knowledge of laws, rules, regulations, case lawqiples, and practices related to employee congarformance,
and dispute resolution.

1.4.2.6. Labor Relations (HCMLABOR) [1120]

Knowledge of laws, rules, regulations, case lawqiples, and practices related to negotiating ashainistering
labor agreements.

1.4.2.7. Performance Management (HCMPERFMGT) [1121]

Knowledge of performance management concepts,iphas; and practices related to planning, monitprin
rating,and rewarding employee performance.

1.4.2.8. Recruitment/Placement (HCMRECRUIT) [1122]

Knowledge of HR concepts, principles,and practiedsted to identifying, attracting, and selectindividuals and
placing them into positions to address changinguaigtional needs.

1.4.2.9. Workforce Planning (HCMWORKPLN) [1123]

Knowledge of HR concepts, principles, and practietdsted to determining workload projections andent and
future competency gaps to align human capital witfanizational goals.

1.4.3. Equal Opportunity Management (EEOMMT) [129]

Knowledge, capabilities, and practices associaiétfarmulating, planning, implementing, managitrgcking and
evaluating equal employment opportunity initiativand programs. Includes the ability to fully inkgtg EO into all
aspects of NASA’s mission as core values, to emsir@anced and consistent implementation of statatnd
administrative mandates such as maintaining aciefii and timely complaints processing prograneféective
alternative dispute resolution program, and a cetmpnsive federally assisted and conducted nonkdis@tion
program. Knowledge, capabilities and practices@ased with creating an environment where all pessassociated
with NASA are treated fairly and without any formumlawful discrimination in any agency programeativity.
Includes the conceptualization, delivery and maneege of equal employment opportunity systems thegtrASA and
Federal goals and objectives to eliminate diseration and influence change in programs, practoekattitudes that
are considered barriers to equal opportunity. soi/advocate role to agency officials to influesbange and ensure
compliance with relevant federal law, rules andutetions.

1.4.4. Professional Administrative Operations (PROFADMOPS) [115]

Knowledge, capabilities and practices associatéll the support of administrative and managementites to
facilitate organizational and mission goals andeotiyes. This competency requires knowledge obftigropriate rules,
regulations, processes and associated systems witious enabling functions which may include hamesources
management, resource management, employee suppdces, documentation, procurement and financaiagement.

1.4.5. Para-Professional Business Operations (PARABUSOPS) [165]

The knowledge and capabilities associated with adhtnative, clerical and management support to aager and/or
organization to facilitate the mission, goals andtomer satisfaction. This competency requiresvi@abge of policies,
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procedures and tools to implement operations wahusiness environment such as scheduling of nysetbffice
communication and document generation with the raegaion.

1.4.6. Student Trainee (STUDENT) [174]

This is a training and development competency fopleyees who are classified as Student Traineésalgeneric
competency that is intended to be used to helplgyntpe workforce planning process so tat studenitl be correctly
identified and planned for during the workforce qgmatency needs assesmement. Reference the BusuesssBction in
this document for further clarification.

1.4.6.1. Technical Student Trainee (STUTECH) [1101]
This is a training and development competency figpleyees who are classified as Technical Studesih&es.

1.4.6.2. Clerical Student Trainee (STUCLERICAL) [1102]
This is a training and development competency fiopleyees who are classified as Clerical Studenn€es.

1.4.6.3.  Professional Administrative Student Trainee (STUPROFADM) [1103]

This is a training and development competency fiopleyees who are classified as Professional Adinatise
Student Trainees.

1.5.Acquisition Community Competency Suite

1.5.1. Contracting Officer Technical Representative (COTR) Support (COTR) [180]

Knowledge of federal acquisition system to suppo@ontracting Officer (CO) acquisition planningntact formation,
and contract administration. This knowledge inelidonducting market research, defining requiresnamd evaluation
factors, performing a technical analysis of profgmsand monitoring the contractor’s performance..

1.5.1.1. Procurement Planning and Contract Formation (COTRSUB1) [1138]

Knowledge of the steps required to plan and implatrategy to ensure that required supplies oicgare
available when needed to meet mission requiremaAbibty to conduct, collect, and analyze mark&birmation to
identify possible sources and acquisition methoMlsility to define requirements and develop offeakiation
factors. Ability to evaluate contractor proposadminst the evaluation factors, justify and doaoutnfiedings..

1.5.1.2. Contract Management (COTRSUB2) [1139]

Ability to monitor contract technical, cost, andsdule performance and recommend necessary acttbe CO.
Ability to apply performance metrics to evaluatéuat performance against goals..

1.5.2. Acquisition and Contract Management (CONMMT) [124]

Knowledge, capabilities and practices associatéidl @ach phase of the acquisition and contract nreanagt lifecycle
including requirement analysis, market researctpyiaition planning and strategy, solicitation, pusal evaluation,
negotiation, determination of price reasonablerssgction, contract management, and performarsassasent.
Requires understanding of applicable public lawecative orders, Federal regulations, Agency resménts, policies,
and initiatives. Requires knowledge of contraoteelview products and services to determine if dreyin compliance
with contract terms and conditions. Includes aptlh assess technical requirements needed to duymgram and
project implementation and provide guidance andatiion to contractors to ensure delivery and qualitservices and
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products. Ability to use contract or acquisitioistruments and surveillance systems as necessangtwe contract or
acquisition requirements are being met throughwautife of the contract.

1.5.2.1. Acquisition Planning  (ACQPLAN) [1093]

Knowledge of contract regulations and governmentreat vehicles, and ability to form contracts thgb source
selection planning, identifying solicitation teriasd conditions, and identifying and selecting téghes for
determining price reasonableness. Also includégyato recognize factors to be considered whealeating and
providing government financing, conducting pric@lgees, negotiating, identifying actions to resgivetests, and
contract awarding.

1.5.2.2. Contract Formation = (CONFORMAT) [1094]

Knowledge of contract regulations and governmentreat vehicles, and ability to form contracts tigh source
selection planning, identifying solicitation termusd conditions, and identifying and selecting téghes for
determining price reasonableness. Also includégyato recognize factors to be considered whealeating and
providing government financing, conducting pricalgees, negotiating, identifying actions to resqgivetests, and
contract awarding.

1.5.2.3. Contract Management and Performance Assessment (CONPERFORM) [1095]

Knowledge and capabilities associated with managimgracts and evaluating a contractor's performaincluding
identifying and evaluating commercial and noncongiaifinancing arrangements, determining the appate
actions necessary to ensure customer satisfaddiemtjfying and selecting the appropriate coursaation for
resolving a contractor dispute, and identifying anglementing contract close-out procedures.

2. Engineering & Technology Knowledge Domain

2.1.Engineering of Systems Competency Suite

2.1.1. Design and Development Engineering (DESDEVENG) [8]

Knowledge, capabilities and practices associatéidl ali aspects of the technical design and devetopprocess
including the development of flight hardware, pags, technology projects fabrication processedestthiques,
concurrent engineering, production assessmentpawtss verification as applied to aerospace vehihd systems
used in atmospheric and space environments. leslability to create models and prototypes, pdeituin a
laboratory setting, based on research orientedsEad schematics and capability to design the sykiesafe and
reliable development, integration and manufactiitgbi

2.1.1.1.  Structural Design and Development Engineering (DDESTRUCT) [1028]

Knowledge, capability and practices associated wiftaspects of the technical structural desighd@svelopment
by using and modifying advanced analytical and aataijonal methods to design, develop, test andarebahe
characteristics and performance of structuresluties the development of structural math modelsufar
comprehensive assessment of air, space and grouctliges, the analysis of the models to deterrsingctural
response to multiple external and internal envirental conditions, and analysis of flight and testhdor structural
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systems. Includes broad knowledge of structuresilines including structural dynamics, structuredchanics,
structural acoustics, mechanisms, electro-mechlaghisdces, aeroelasticity, impact, damage toleramgkstructural
life prediction. Also involves research into me@snent, instrument and test systems to assessusalic
characteristics and risks, and ensure system atiegr

2.1.1.2. Electrical Design and Development Engineering (DDEELEC) [1029]

Knowledge, capability and practices associated wittaspects of the technical electrical desigh @evelopment
process of electrical systems and components fos@éce and ground systems and instruments. deslu
knowledge of electrical integration such as eleatri electronic design requirements definitiorhststem and
circuit analysis, test procedure development, afeltyg analysis. Includes broad knowledge EEE paléstronic
packaging design and tools, reliability and envinental effects, power generation, distributionrage and
conditioning systems.

2.1.1.3.  Propulsion Design and Development Engineering (DDEPROP) [1030]

Knowledge, capabilities and practices associatéidl the detailed mechanical design of propulsion ponents,
subsystems and systems. Includes expertise redoirsafe and reliable component and system dgsign
development, and integration. Competency assurhesaalth of knowledge of many specialty areas asch
geometric dimensioning and tolerancing, cuttingeedgmputer aided design and modeling tools, sfateeart
manufacturing and fabrication processes, spedialtgware and fasteners, bolted joint design, fitsiaterfaces,
technical specifications, instructions and proceduengine systems design, functional design, asidjal for
optimization of component performance in relatiomrission environments through testing. Also, Heépt
familiarization with system engineering tools, pedares, and documentation such as configuratioragegment, the
design review process, interface control documemtd,interface requirements documents.

2.1.1.4. Test Fixtures and GSE Design and Development Engineering (DDETEST) [1031]

Knowledge of all aspects of the technical desigh @evelopment process as applied to ground suppaipment
and special test fixtures relating to systems bsgstems including structural, electrical and pisipn components
and technologies. Includes the definition or assess of concepts and designs to assure adequatofued
performance is achieved and system requirementsi@rand an assessment of the fabrication proceks a
techniques, production assessment, and proces$saton of the hardware design. Includes knowkedgd
capability to create and evaluate subscale orstidle models, test articles, or prototypes to agbessystem or
subsystem design, development, and integrationstieetintended objectives.

2.1.2. Engineering and Science Support (ENGSCISUP) [11]

Knowledge, capabilities and practices associatéial svipporting engineering and science functionisis Support
includes laboratory, modeling, manufacturing andlgical activities. Focus is on the abilities of iadividual to
visualize, plan and execute limited instructiorsfrengineering, in the form of drawings/schematig#tfen or verbal
direction, in order to produce a model, prototypéimished product. The technician’s applicatidniamls and
apparatus, both physical and analytical, are aek@yent of this competency.

2.1.3. Integration Engineering (INTEGENG) [9]

Knowledge and capability to integrate all elements a functioning system or subsystem such as toaifight to flight
and flight to ground and facilities systems. Ini#da knowledge and capabilities required for sateratiable integration
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of different elements of a system, schedules, garditions and resources as well as the developofidainch, mission,
manifest, contigency and long-range plans and resgsoto externally-driven requirements.

2.1.3.1.  Structural Integration Engineering  (INTSTRUCT) [1032]

Knowledge of engineering; system engineering; mactufing; testing; quality, reliability, and safetggineering;
risk management; and resource, schedule, and pnogtic requirements for the integration of struaksystems,
subsystems, and components that verify the contbfteducts function, efficacy, and conformanceésign
requirements. This activity involves the long ramgdanning, coordination, oversight, and integratd all structural
systems, subsystems, and components in accordéhceequirements and specifications, both exteamal internal.

2.1.3.2. Materials Integration Engineering  (INTMATER) [1033]

Knowledge and capability to integrate all mater@tgineering elements and practices associated@gtarch into
the characteristics and performance of materialstiag design, development and testing of thoseriabginto a
functioning system or subsystem such as complgktfto flight and flight to ground and facilitiegstems. Includes
knowledge and capabilities required for the devedept and application of math models and statistioalysis for
assessment of material durability and responsaevwmamental conditions and contaminants, requicedafe and
reliable application and integration of materialgi@eeering elements of a system, schedules, caafigns and
resources as well as the development of launchsionismanifest, contigency and long-range plansrasgonses to
externally-driven requirements.

2.1.3.3. Systems Integration Engineering (INTSYSTEMS) [1034]

The Systems Integration Engineer (SIE) is respdm$dy integration of all engineering products aedources
necessary for product development and is the steglnical interface between the engineering omgdiain and the
program/project office (PPO) for a specific producihe SIE is responsible for vertical and hamnizb integration
of all engineering activities required for proddefivery and is responsible to the PPO for costsaig:dule
performance under technical direction of a chigfieeer. The SIE tracks design decisions and remnts,
maintains techncial baselines, manages interfpeesides input to the PPO for risk managementksaost and
schedule, tracks technical performance, verifigsirements are met and reviews and audits progreyimeering
support activities.

2.1.3.4. Electrical Integration Engineering  (INTELECT) [1035]

Knowledge and capability to integrate electricahponents for air, space and ground systems andiinsits into a
functioning system or subsystems such as comglght flo flight, flight to ground, and facilities stems. Includes
knowledge and capabilities required for safe afidbike integration of electrical systems, schedutesifigurations,
and electrical resources including power generationtrol, and storage; controls and instrumentatio
communications and data management; and elecréeilaging, as well as the development of electendl
electronic systems impacts to launch, mission, fasfjicontingency and long-range plans, and regsotios
externally-driven requirements.

2.1.3.5.  Propulsion Integration Engineering  (INTPROPEL) [1036]

Knowledge and capability to integrate propulsioengnts into a functioning system or subsystem agdhe
integration of a propulsion system into a testdtaehicle, or spacecraft or the integration of ponents
(turbomachinery, main chambers, valves, etc.) @anpsopulsion system. Includes knowledge and céipebi
required to understand the complex fluid and stmadtinteractions of the various propulsion systersubsystem
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elements such as the interaction between the eaghenain propulsion system or the interaction betna
turbopump and an engine system. Inculdes the pigndesign, development, and evaluation of théowuar
components and subsystems that is necessary te ipsper function and compatibility within the prdsion
systems.

2.1.4. Manufacturing Engineering  (MANUFACT) [24]

Knowledge, capabilities and practices to performccmrent engineering and producibility. Includeswledge and
ability to review design documentation, determiegsource requirements for manufacturing activitiesearch and
develop manufacturing processes, plan and manadevéuige fabrication and assembly, develop and mainta
manufacturing project schedules, and resolve maturiag related problems.

2.1.5. Process Engineering (PROCESSENG) [114]

Knowledge, capabilities and practices associatéidl the development and implementation of safecieffit, and
effective processes to achieve performance exaglanCenter operations, development, and enahlimgtions. This
includes the identification, development, mappimgdeling, measuring, and analysis of processe®tiaile work
activities, including their suppliers, inputs, out, customers, outcomes, and related decisioeasAof specialization
include queuing theory, function analysis, work noel/task analysis, human factors, stochastic mesthamti/anced
statistical analysis methods, process improvengahiriiques, optimization algorithms, process sinutatodeling
(discrete and/or continuous), linear programmarg] scheduling and capacity analysis systems.

2.1.6. Systems Engineering (SYSTEMSENG) [7]

Knowledge, capabilities and practices associatéll @éfining, developing, integrating and verifyiag end-to-end new
or existing system, with the objective of optimziperformance, safety and mission objectives. ubtes knowledge
required for safe and reliable system developméetjration. Ability to perform feasibility assessmis, provide
functional analyses; develop and manage systeronpeathce and interface requirements to ensure gudtirey system
meets all technical objectives; perform systemdyaizaand trade studies, and oversee systems attegrand
verification. Includes knowledge of system engiimegtools and procedures such as configurationagament,
integrated logistics management, risk managemadtdacuments such as integrated schematics, iogecfantrol
documents, and interface requirements documentefiming interconnection of system parts, docutingraénd
managing system configurations and identifyingedjuired interfaces, and mass properties for détargweight
distributions. Assumes a breadth of knowledge afyrspecialty areas, and a detailed understamdihgw the pieces
fit together. Thorough knowledge of the NASA presef reviews, audits, and control gates to enslitechnical and
programmatic requirements are being met in an agdrfashion.

2.1.7. TestEngineering (TESTENG) [10]

Knowledge of physics, engineering and manufactutdnigest systems or subsystems under developmetiteio
functioning, efficacy and conformance to desigrursgments, or to test prototypes for feasibilitiay involve ability to
plan, conduct, and evaluate developmental, quatifio, and acceptance testing in accordance witBAAMilitary or
Commercial Specifications of air, space and grasyslems, components, piece parts, as well as attysystems.
Includes knowledge of environmental test techniqueesl to simulate loading conditions such as lauregntry, orbit,
and landing, including vibration, shock, acoust@mtamination, acceleration, electromagneticsatexh, pressure,
thermal, chemical, microgravity and solar vacuuerpdynamics and temperature and humidity. Inclktesviedge
required for safe and reliable system developrmértfration.
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2.1.7.1.  Structural Test Engineering (TSTSTRUCT) [1037]

Knowledge of physics, engineering, and manufacgutintest structural systems, subsystems, and coemp® that
verify the functioning, efficacy, and conformanocedieign requirements of these structures. Thisicinvolves
the planning, conduct, and evaluation of resultstauctural system development, qualificationaoceptance tests
in accordance with NASA, military or commercial sfieations. It includes the knowledge of struetiiest
techniques to simulate loading conditions for dtriced systems experiencing launch, on-orbit, reyeot landing
environments and the associated response measuneiods to verify or correlate the structurateyss
analytical models. Test discipline skills assodatgth this competency include: vibration; acoustishock; static
structural loads; and modal analysis.

2.1.7.2. Materials Test Engineering (TSTMATER) [1038]

Knowledge, capabilities and practices associatéidl nvaterials testing and the behavior and perfooman
characteristics of materials in their use environmeéncluded is the understanding of various sestups,
instrumentation, data acquistion, equipment antstotilized for material qualification and certifiton for ground
and aerospace flight systems.

2.1.7.3. Thermal Test Engineering (TSTTHERMO) [1039]

Knowledge of physics, engineering, thermal, andntta¢ vacuum to test systems or subsystems undetapeuent,
qualification, or acceptance requirements for thaictioning, efficacy and conformance to desigquisements and
performance, or to test prototypes for feasibilifay involve ability to plan, create test proceskjrconduct, and
evaluate developmental, qualification, acceptaand,flight test and checkout requirements in acmocd with
NASA, Military or Commercial Specifications of tefstilities, space and ground systems, componpigse parts,
as well as integrated systems. Includes knowledgavironmental test techniques used to simulaetal and
thermal vacuum conditions such as launch, reeathjt, and landing, including radiation, pressuanermal,
outgassing, microgravity and solar vacuum, aerogiyemand temperature and humidity. Includes kndgde
required for safe and reliable system testing ang:lbpment/integration.

2.1.7.4. Electrical Test Engineering (TSTELECT) [1040]

Knowledge of the principles of electrical enginegriand electronic manufacturing to test companesystems, or
subsystems under development for their functiongfiizacy and conformance to design requirememts test
prototypes for feasibility. May involve ability fglan, create test procedures, conduct, and eeatieatelopmental,
qualification, acceptance, and flight test and &betrequirements testing in accordance with NABWitary or
Commercial Specifications of air, space and grasyslems, components, piece parts, as well as atasyr
electronic systems or sub-systems. Includes krag@®f environmental test techniques used to verfgkmanship
and validate operations in a relevant environmantuding vibration, shock, acoustics, electromadgnaterference
and compatibility (EMI/EMC), depressurization aratuum operation, and thermal cycling.

2.1.7.5. Propulsion Test Engineering (TSTPROPUL) [1041]

Knowledge, capabilities and practice associated pibpulsion systems, subsystem, and/or compoasting and
cryogenic fluids as it relates to the functioniefficacy and conformance to design requirements) oest
prototypes for feasibility or flight performancécludes developing the procedures, methods, arhigues
necessary to perform the test, to prepare, chechkodtassess the readiness of the test facilityt@ensure the
safety of the systems or hardware. Includes fudlesor sub-scale testing of engine systems, sudragstor
components such as combustion chambers, nozztbsptachinery, ducts, valves, and pressurizatiotesys
Includes knowledge of test techniques used toywernifrkmanship and validate operations in a releeamironment
in accordance with NASA, Military or Commercial Sffecations of air, space and ground systems, corapts,
piece parts, as well as integrated propulsion syst@& sub-systems.

NASA Competency Management System Page34



NASA Competency Management System CMS-DOC-01

Workforce Competency Dictionary Rev. 7A

2.1.8. Entry, Descent and Landing (EDL) [177]

Knowledge of and ablity to develop the systemstactinologies required for the phase(s) of a misgiahoccur
during flight within a planetary atmosphere, bEdirth, Mars or beyond. Includes knowledge and wtdeding of
aerobraking, aerocapture, and/or direct atmospleetiy, decent, and landing (EDL). Competency idekibroad
understanding of the high energies involved durihg high risk entry of the overall mission, simila the launch
phase. Includes knowledge of aerodynamics; subsbraugh hypersonic, aerothermodynamics , reacférsg
chemistry high speed flow , trajectory and missioalysis, simulation and design), thermal protectigstems,
Guidance, Navigation and Control, GN&C, thermaleyss analysis, terminal decent and landing systems,
parachutes, airbags, propulsive systems. Compeieclades both human (ESMD) and robotic (SMD) riaiss.

2.2.Systems Analysis & Mission Planning Competency Suite

2.2.1. Advanced Mission Analysis (ADVMIS) [89]

Knowledge, capabilities, and practices associaiétthve conception, development, and planning eaaded mission
architectures and systems synthesizing scienceneooml, military and exploration requirements aodsidering
feasibility, performance, cost, risk, scheduleiatality/safety and environmental effects.

2.2.2. Aerospace Systems Concept Development & Technology Assessment  (ASCDTA) [90]

Knowledge, capabilities and practices associatéd tve development of aerospace vehicle and spafteoncepts
from a systems perspective to satisfy prescribession architectures and identify enabling techrieloépr
performance, cost, risk and safety. Knowledgeooiceptual design, sizing & synthesis of aerospatécies or
spacecraft. Knowledge of elicitation from subjeettter experts of the potential technology improgata from R&D
projects in all the relevant aerospace disciplines.

2.2.3. Mission Analysis and Planning  (MAP) [1]

Knowledge and ability to analyze requirements afent and near-term missions. Manage integraticedfnical
elements such as vehicle design, flight trajecépi@@d operational and ground-based infrastrucageirements in order
to meet mission and programmatic objectives.

2.2.4. Mission Flight Design  (FLTDSG) [2]

Knowledge and ability to conduct computational gsial of air and space vehicle flight design forsida
implementation, including sequencing, trajectorjimjzation, orbital mechanics, flight mechanics aedestial
mechanics. Use flight design modeling and simoifatools that determine optimum trajectory solutiofncludes in-
depth analysis of air borne and ground-based t@jepredictions, automated trajectory planning aratleling and
trajectory negotiation and data exchange as walpéimization tools which take into account envimental and design
constraints. Involves analysis of flight dispersi@riables and navigation predict generation.

2.2.5. Simulation Systems  (SIMULATE) [175]

Knowledge, capabilities, and practices associatéitn@al-time simulation which is a realistic repeatation of the
physical system being studied (as opposed to pathematical analysis or standard computer analgsid)ermits both
guantitative and qualitative (human analysis) eatidun. A simulation system is usually characteribgd space or
aviation flight deck/cockpit, interface hardwarenguters, and flight crew, all of which are linkiegiether in a closed
loop system. In addition, flight crew can be trairfier various operational concepts without usingessive vehicles.
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* Require knowledge and experience in real-time gotsc&omputer system engineering and operations;
simulator hardware engineering, operation, anchteaance; real-time simulation modeling analysist geal-
time software design, development, verificatiord aalidation.

* Require knowledge and capabilities in simulatodiare engineering that includes design and impléatien
of a flight deck equiped with instrument paneldesstick/wheel column as vehicle controlling desjocdsual
scene for out-the-window view, heads-down dispigteams, and environmental sound effects.

» Require knowledge and capabilities in developing @perating a simulation driven by high speed, high
performance computers for complex math model coatjmut; specialized graphics computers, visual seenc
computers, and video distribution; high performacamputer network; and special purpose softwaredal
time math modeling, graphics generation, systearfimtes, communications, and networking.

2.3.Aeronautics Competency Suite

2.3.1. Acoustics (ACOUSTICS) [103]

Knowledge, capabilities, and practices relatedhterior and exterior noise reduction and acoustgigh for advanced
aerospace systems, subsystems, and componentstem@onmental requirements. Includes knowlealyd
application of experimental and computational a@rd structural acoustics. Inherent in this compstés the capability
to determine the influence of acoustic environnmmground observers and vehicle passengers afikeelhas to
develop an understanding of its impact on vehitlgctural responses, including sonic fatigue. udeks ability to
conceive, plan, and implement appropriate experiahemd flight test programs that are designedhiteustand and
predict the acoustic environment and to validateaaded active and passive noise control concepts.

2.3.2. Aerodynamics (AERODYN) [101]

Knowledge of the science of aerodynamics, withethiéity to plan, conduct, interpret and correlagsuits of
experimental investigations, analytical methods mmaherical simulations with varying degree of fileSuch as
computational fluid dynamics (CFD) analyses for dlesign of aerospace vehicles and components, igtide
commercial and military aircraft, space transpartasystems and launch vehicles, and the predictiaheir
aerodynamic performance from subsonic to hypersgiaich numbers, including incompressible flows, amdr wide
range of Reynolds numbers and flight conditiongludes knowledge, capabilities and practices @ssatwith fluid
dynamics and flow physics modeling in specializesha such as external and internal flows, analyicd CFD
prediction methods, wind tunnel model and fliglstiteg techniques, unsteady and high angle-of-aftaekphenomena,
propulsion system-airframe integration, rotary waggodynamics, cavity flows, etc., for a realistgsessment and
improvement of the vehicle aerodynamic performance.

2.3.3. Aeroelasticity (AEROELA) [100]

Research knowledge, capabilities, and practicemf@stigating aeroelastic phenomena and compéadgtand
unsteady aerodynamic flow phenomena especiallyariransonic speed range, for investigating, dewedp and
demonstrating novel concepts that prevent aeraeiastabilities, alleviate adverse aeroelastipoeses, reduce loads
and vibrations, and exploit the aeroelastic charéstics of aerospace vehicles, for developingyical methods that
predict the aeroelastic and aeroservoelastic regsoof aerospace vehicles, and for conducting adhgt@erodynamic,
aeroelastic, and aeroservoelastic wind-tunnel.tests
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2.3.4. Aerothermodynamics (AEROTHM) [102]

Knowledge, capabilities, and practices relatedetmerothermodynamic design for aerospace velaclésomponents
under various flight conditions including liftofiscent, stage separation and reentry. Abilityda,pconduct and
interpret results of experimental investigationd analytical/computational fluid dynamics to deraerothermal
environments. Inherent within this competencylise @he ability to determine the effects of proputssystem plumes on
the vehicle/components performance and environmiénawledge of high temperature gas physics inclganolecular
and atomic internal energy structure, rate process®l radiative emission characteristics.

2.3.5. Air Traffic Systems (AIRTRAFFIC) [108]

Knowledge of Air Traffic Management elements, aneiit properties and interactions, such as air spadeange
systems, air traffic regulations, aircraft charastis, airport structures and systems, and ge@igand topographical
patterns. Apply knowledge of these elements talthelopment of new systems and tools to improgeefficiency,
effectiveness and capacity of the air traffic systasing advanced distributed modeling techniqaesdearch and test
concepts and prototypes.

2.3.6. Flight Dynamics (FLTDYN) [98]

Knowledge, capabilities, and practices associaidunesearch and technology in analytical, companai, and
experimental methods to characterize the flightaslyics behaviors of aerospace vehicles.

2.3.7. Simulation/Flight Research Systems  (SIMFLTSYS) [110]

Knowledge capabilities and practices used to pevaiad integrate appropriate real-time hardwarelsoé systems in
support of piloted simulators and research airdheft enable experiments in Flight Dynamics,
Guidance/Navigation/Control, Crew Systems and AetaOperations, Reliable Digital Systems and Etaoagnetics.

2.4.Human and Biological Competency Suite

2.4.1. Aerospace Medicine (AEROMED) [36]

Knowledge, capabilities, and credentials to engdgeermine, and maintain and provide for the playsiad behavioral
health, and medical care of crew members, theiiliissnand associated personnel during all mispitwases (pre-flight,
in-flight and post-flight) in the diverse environnis of atmospheric and space flight missions.

2.4.1.1. Medical Practice  (MDPRACTICE) [1070]

Knowledge and expertise of the multi-disciplinaragtice of Aerospace Medicine taking into accohsthostile,
diverse environments of NASA aeronautic and spasseioms. Health maintenance and diagnosis antitezd of
illness and injuries are the goals of medical pecactKnowledge and skills of physiology of missiemvironment,
operational medicine, clinical practice, human eyst interfaces, and astronaut selection and tgainin

2.4.1.2. Behavioral Health  (MDBEHAVIOR) [1071]

Knowledge and expertise of psychology/psychiatrgniation and operational settings to maintain theahd
performance of crewmembers and appropriate assdgrsonnel during all mission phases. Knowledgeskills
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of clinical and operational psychiatry, clinicaljaion or organizational psychology, psychosop&jchology,
behavioral health maintenance, human systems acsfand astronaut selection and training.

2.4.2. Bioengineering (BIOENG) [58]

Application of technologies to living systems indilng such areas as biomechanics, imaging, biomiedésesducers,
biofluids and sensors.

2.4.3. Biomedical Engineering (BIOMEDENG) [35]

Knowledge of engineering, design, development,yamabnd test of biomedical systems such as equipama tools for
maintaining crew psychological and physical hefdtHong-duration missions in space. Involves klemlge of broad
array of engineering disciplines, and biomedicakerch, human factors and space medicine findimgypeactices.
Includes knowledge of operational impacts and sistaengineering on the systems.

2.4.4. Biomimetics (BIOMIMETIC) [59]

Knowledge and capability to research and furthedlyshatural processes which have potential to legtdered,
mimicked and adopted in technology applicationgtam biological systems such as environmental $esagors, retinal
or iris scans or face recognition technology. Atsdudes capabilities in the area of neural electrachine control.

2.4.5. Crew Systems and Aviation Operations (CSAOPS) [97]

Knowledge, capabilities, and practices associatéitin@search and technology in analytical and arpamtal methods
for pilot/automation integration, crew station dgsiand aerospace vehicle operations concepts.

2.4.6. Extravehicular Activity Systems  (EAS) [38]

Knowledge of engineering, design, development,yaimhnd test of EVA systems. Requires knowledgeskills
regarding the unique environment and constraingeiding a crewmember into space outside of a kelgind expertise
in designing and developing spacesuits, tools, an@sms, and operations that support such an actisitiudes
knowledge of operational impacts and sustainingremgging on the system.

2.4.7. Environmental Control and Life Support Systems  (ECLSS) [37]

Knowledge, capabilities and practices associatéial @ivironmental control and/or life support syséamed to protect
life in dangerous or insupportive environmentsffight or ground operations, including related mstentation,
controls, data acquisition, pneumatics and mechamisMay include knowledge and capabilities neddedevelopment
of advanced and/or regenerative life support, aschow to apply plant physiology and pathology,rofital ecology,
molecular biology, biological engineering, chemjistthemical engineering and landscape ecology ¥eldpment of
advanced, regenerative life support such as aimater recycling, solid waste resource recovergdfsources and
thermal environmental control.
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2.4.8. Environmental Factors (ENVFACT) [39]

Knowledge of practices associated with resear@ndfapplying research to spacecraft and space-easgdnments
and the environmental effects on humans and ottgamisms with specific emphasis on barophysiolaggrobiology
and toxicology and radiation. Knowledge of phykarad chemical sciences, including heat and massfer, acoustics,
radiation, thermodynamics, fluid mechanics, andvibal, biological, and metabolic processes. Apilit integrate and
apply this understanding to develop systems arftht#ogy to enable humans to live and work safety efifiectively in
space.

2.4.9. Fundamental Human Factors Research (HUMFACTRES) [40]

Knowledge of human engineering research methogdsl{rature search, experiment, operational amslpbservation,
survey, protection of research subjects) and dietsv{e.g., experimental design, planning dataectibn, data analysis,
statistics, and documentation. Knowledge of tfiect$ of environmental, individual, cognitive angdjanizational
factors on the behavior and performance of hunangiell as the associated underlying physiologsatchological and
social/organizational mehanisms that influence hubghavior. Includes knowledge of a variety of p®ghysical areas
such as, but not limited to, biomechanics, perogpttognition, sensory-motor control, communicatidecision-making,
and teamwork and human-automation interaction. Hedge of how to apply theories, experimentatiomlysis and
modeling to increase fundamental knowledge abonrtamicognition and performance. Knowledge of howewelop
human factors principles and guidelines which cdagldised toward designing technology for humaroperdnce in
complex aerospace operational environments to eedrors and increase productivity.

2.4.9.1. Biomechanics and Ergonomics Fundamental Research (HFRBIOMECH) [1005]

Knowledge of human engineering research methogdsl{rature search, experiment, operational aisly
observation, survey, protection of research sujexrtid activities (e.g., experimental design, plagdata
collection, data analysis, statistics, and docuatent). Knowledge of the effects of environmeratiatl physical
factors on the behavior and performance of hunassiell as the associated underlying physiologioal
psychological mechanisms that influence human dehawcludes knowledge of mechanics of human maa@m
and mechanical study of bones, muscle, and tissueknowledge of how to model physical work. Knadge of
how to apply theories, experimentation, analyst modeling to increase fundamental knowledge abomtan
physical performance. Knowledge of how to devdioman factors principles and guidelines which cdiddused
toward designing technology for human performanceoimplex aerospace operational environments taceed
errors and increase productivity.

2.4.9.2. Habitability and Environmental Psychology Fundamental Research (HFRHABIT)
[1006]

Knowledge of human engineering research methogdsl{rature search, experiment, operational aisly
observation, survey, protection of research sujexntd activities (e.g., experimental design, plagndata
collection, data analysis, statistics, and docuatent). Knowledge of the effects of induced envimamts, including
habit design (e.g., micro-gravity, hyper-gravitgriial gravity, vibration, isolation, radiationghting, noise) on the
behavior and performance of humans. Knowledgeowofto develop and validate models of environmeimalpcts
on human behavior and to apply theories, experiatiemt, analysis and modeling to increase fundarhenta
knowledge about human performance in induced enmients. Knowledge of how to develop human factors
principles and guidelines which could be used tovemsigning technology for human performance inpem
aerospace operational environments to reduce exnaféncrease productivity.

2.4.9.3. Perception and Psychophysics Fundamental Research (HFRPERCEPT) [1007]

Knowledge of human engineering research methodsl{grature search, experiment, operational aisly
observation, survey, protection of research sujexrtid activities (e.g., experimental design, plagdata
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collection, data analysis, statistics, and docuatent). Knowledge of the effects of a wide ranfervironmental
factors on the behavior and performance of hunaell as the associated underlying physiologiaal
psychological mechanisms that influence human bhehaknowledge of a variety of psychophysical arsash as,
but not limited to, vision, eye movements, auditibaptics, manual control, vestibular, and multiadadteractions
of these modalities. Knowledge of how to develod walidate models and to apply theories, experiatzm,
analysis and modeling to increase fundamental kedgé¢ about human performance. Knowledge of hatdet@lop
human factors principles and guidelines which cdagldised toward designing technology for humaroperdnce in
complex aerospace operational environments to eedrrors and increase productivity.

2.4.9.4. Psychophysiology Fundamental Research (HFRPSYPHY) [1008]

Knowledge of human engineering research methogdsl{rature search, experiment, operational aisly
observation, survey, protection of research sujexnid activities (e.g., experimental design, plagdata
collection, data analysis, statistics, and docuatent). Knowledge of the effects of a wide ranfiervironmental
factors on the behavior and performance of humassell as the associated underlying psychologiesdhanisms
(such as stress) that influence human physiologgsgionse (such as heart rate). Knowledge of plogsaal sensors
and instrumentation. Knowledge of how to develog ealidate models and to apply theories, experiatenm,
analysis and modeling to increase fundamental kedgé¢ about human performance. Knowledge of hadet@lop
human factors principles and guidelines which cdaddised toward designing technology for humaroperdnce in
complex aerospace operational environments to sedurors and increase productivity.

2.49.5. Fatigue, Alertness, Circadian Rhythms Fundamental Research (HFRATIGUE)
[1009]

Knowledge of human engineering research methogdsl{rature search, experiment, operational aisly
observation, survey, protection of research sujexntd activities (e.g., experimental design, plagndata
collection, data analysis, statistics, and docuatent). Knowledge of the effects of a wide ranfervironmental
factors on fatigue, alertness and the associateavil and performance of humans. Knowledge optioeesses
and mechanisms associated with Circadian rhytitmawledge of the underlying physiological and psylolgical
factors that affect and are influenced by fatigné alertness. Knowledge of a variety of methodsreasuring and
evaluating human fatigue and alertness and meastiminassociated impact on human performance. Kuanys of
how to develop and validate models and to applgriee, experimentation, analysis and modeling ¢toeiase
fundamental knowledge about human performance.wieuge of how to develop human factors principled a
guidelines which could be used toward designingrietogy for human performance in complex aerospace
operational environments to reduce errors and asergroductivity.

2.4.9.6. Cognitive Science Fundamental Research (HFRCOG) [1010]

Knowledge of human engineering research methogdsl{rature search, experiment, operational aisly
observation, survey, protection of research sujexntid activities (e.g., experimental design, plagdata
collection, data analysis, statistics, and docuatent). Knowledge of the effects of a wide ranfiervironmental
factors on the behavior and performance of hunaiell as the associated underlying physiologioal
psychological mechanisms that influence human hiehakKnowledge of a variety of cognitive areastsas, but
not limited to, memory, attention, task processing their relationships and influence on visiorg myovements,
audition, haptics, manual control, vestibular, andtimodal interactions of these modalities. Kneede of how to
develop and validate models and to apply theoeserimentation, analysis and modeling to incréasdamental
knowledge about human performance. Knowledge of teoglevelop human factors principles and guidelimkih
could be used toward designing technology for hupeformance in complex aerospace operational @mvients
to reduce errors and increase productivity.
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2.4.9.7. Communication and Knowledge Management Fundamental Research (HFRCOMM)
[1011]

Knowledge of human engineering research methogdsl{rature search, experiment, operational aisly
observation, survey, protection of research sujexnid activities (e.g., experimental design, plagndata
collection, data analysis, statistics, and docuatent). Knowledge of the effects of a wide ranfiervironmental
factors on the behavior and performance of hunesnsiell as the associated underlying psychologscaiial, and
organizational mechanisms that influence humanvwiehaKnowledge of a variety of areas such as,rattlimited
to, human verbal and nonverbal communication, stigs, social psychology, and computer-mediated
communication. Knowledge of how to develop anddaé models and to apply theories, experimentationlysis
and modeling to increase fundamental knowledge tdlnaman performance. Knowledge of how to develomén
factors principles and guidelines which could beduward designing technology for human perforraanc
complex aerospace operational environments to sedurors and increase productivity.

2.4.9.8. Decision Making and Risk Management Fundamental Research (HFRDECISMK)
[1012]

Knowledge of human engineering research methogdsl{rature search, experiment, operational aisly
observation, survey, protection of research sujentd activities (e.g., experimental design, plagndata
collection, data analysis, statistics, and docuatent). Knowledge of the effects of a wide ranfervironmental
factors on the behavior and performance of hunangjell as the associated underlying psychologscaiial, and
organizational mechanisms that influence humanwehaKnowledge of a variety of areas such as,rmitlimited
to, cognitive, social, and experimental psycholdgghavioral economics, human verbal and nonverbal
communication, decision theory, game theory, andscultural psychology. Knowledge of how to depehnd
validate models and to apply theories, experimamtaanalysis and modeling to increase fundaméumaledge
about human performance. Knowledge of how to dgvblman factors principles and guidelines whichidbe
used toward designing technology for human perfogaan complex aerospace operational environmenesduce
errors and increase productivity.

2.4.9.9. Organizational Science Fundamental Research (HFRORG) [1013]

Knowledge of human organizational research meteds literature search, ethnography, participéiseovation,
experiment, operational analysis, observation,esyrinterview, protection of research subjectsteonanalysis,
archival analysis) and activities (e.g., quasi-expental design, planning data collection, datdysis, statistics,
and documentation). Knowledge of the effects wide range of environmental factors on the behaarat
performance of organizations, as well as the agtetiunderlying psychological, social, and orgéaional
mechanisms that influence human behavior. Knovdemfga variety of areas such as, but not limitedntdustrial
psychology, organizational psychology, organizagi@tience, organizational development, organinatio
communication, behavioral economics, game theony,bausiness administration. Knowledge of how teettep
and validate models and to apply theories, experatieon, analysis and modeling to increase fundaahen
knowledge about human performance. Knowledge eftoodevelop principles and guidelines which cdutdused
toward designing technology for human performanceoimplex aerospace operational environments taceed
errors and increase productivity.

2.4.9.10. Human-Machine Interaction Fundamental Research (HFRHUMMACH) [1014]

Knowledge of human engineering research methogdsl{rature search, experiment, operational aisly
observation, survey, protection of research sujentd activities (e.g., experimental design, plagndata
collection, data analysis, statistics, and docuatent). Knowledge of the effects of a wide ranf§duman-machine
interface and system factors on the behavior andgpeance of humans. Knowledge of a variety of argach as,
but not limited to, includes human-computer intéicacand human-automation interaction, and théaat$é on
workload, situation awareness, performance accutask completion time and reaction time. Knowled§bow to
develop and validate models and tools to measurahyperformance and effects of various interfacesystem
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designs. Ability to use these models and toolsetdgom validation and verification of potential égs solutions.
Able to apply theories, experimentation, analysid enodeling to increase fundamental knowledge abonotan-
machine interaction and interface design perforrarnowledge of how to develop human factors ppies and
guidelines which could be used toward designingrietogy for human performance in complex aerospace
operational environments to reduce errors and asergroductivity.

2.4.9.11. Manual Control Fundamental Research (HFRMANCNTL) [1015]

Knowledge of human engineering research methogdsl{rature search, experiment, operational aisly
observation, survey, protection of research sujexrtid activities (e.g., experimental design, plagdata
collection, data analysis, statistics, and docuatent). Knowledge of the effects of a wide ranfiervironmental
factors on the behavior and performance of hunasiell as the associated underlying physiologioal
psychological mechanisms that influence human hehaknowledge of a variety of psychophysical areash as,
but not limited to, manual control and haptics #m&lr interaction and influence on task performaace auditory
and visual perception. Knowledge of how to devedogd validate models and to apply theories, expariation,
analysis and modeling to increase fundamental kedgé¢ about human performance. Knowledge of hadet@lop
human factors principles and guidelines which cdagdised toward designing technology for humaroperdnce in
complex aerospace operational environments to sedurors and increase productivity.

2.4.9.12. Training and Adaptation Fundamental Research (HFRTRNG) [1017]

Knowledge of human engineering research methogdsl{rature search, experiment, operational aisly
observation, survey, protection of research sujentd activities (e.g., experimental design, plagndata
collection, data analysis, statistics, and docuatent). Knowledge of the effects of a wide ranfi&aining and
physical (including hypo- and hyper gravity) envineents and factors on memory, behavior, the Knaogdeaf how
to learn and human performance, as well as thee@tsd underlying physiological and psychologicaicmanisms
that influence human behavior. Knowledge of perngaipand behavioral adaptation, learning, traingghhiques,
memory, and a variety of psychophysical areas as¢chut not limited to, vision, eye movements, toidj haptics,
manual control, vestibular. Knowledge of how to elep and validate training techniques and traigingluation
methodologies. Knowledge of how to develop measofeslaptation effects on performance and effentigs of
countermeasures and mitigation strategies in a-wédiety of environments. Knowledge of how to depechuman
factors principles and guidelines which could beduoward designing training techniques and teaigies for
human performance in complex aerospace operat@mnalonments to reduce errors and increase prodtycti
Knowledge of how to develop models to predict adtph effects and to develop human factors priesigind
guidelines which could be used toward designingdaaloping countermeasures and technologies tgatgtand
measure adaptation effects on human performancenplex aerospace operational environments to eedrrors
and increase productivity.

2.4.9.13. Human Performance Fundamental Research (HFRHUMPERF) [1018]

Knowledge of human engineering research methogdsl{rature search, experiment, operational aisly
observation, survey, protection of research sujexntid activities (e.g., experimental design, plagdata
collection, data analysis, statistics, and docuatent). Knowledge of the effects and associatelrtejues and
methodologies to measure their impact of a widgeast environmental factors on the behavior andoperxance of
humans, as well as the associated underlying plogsi@l and psychological mechanisms that influemaean
behavior. Knowledge of human visual, vestibulaptita and auditory sensory system functioning,ltdaig
brightness and contrast sensitivity coding, sigmatessing, binocular fusion, depth perceptionjonotuing, object
recognition, adaptation, oculomotor functioningd anultimodal interactions of these systems. Kndgkeof
human cognitive processes, including selectiventitte mechanisms, word processing, task-level @rfaes on
perceptual processing, multi-tasking limitationsl @apabilities, human performance modeling, andalis
information acquisition strategies. Knowledge efisorimotor feedback systems, manual control, @anceptual-
motor transfer functions. Knowledge of group iattions and decision dynamics under stressful enmiental
conditions. Knowledge of human performance measugkated to human error, workload, situation aness,
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performance accuracy, task completion time andti@atme. Knowledge of how to develop and validatedels
and tools to measure human performance and effégtrious interface and system designs. Abilityse these
models, tools, and testing to perform validatiod aerification of potential design solutions. Aliteapply theories,
experimentation, analysis and modeling to incréasdamental knowledge about human error and error
countermeasures. Knowledge of how to develop huiaaors principles and guidelines which could bedu
toward

2.4.10. Human Factors Engineering (HUMFACTENG) [41]

Knowledge and capabilities to apply human factogireeering principles, standards, design guideg)la¢ions, and
advisory material to the design, test, evaluatipgration, and maintenance of systems and praegs®wledge of
the physical and psychological processes, capabiliskill levels, and limitations of humans, sashthe science and
practical application of experimental psychologyguitive psychology, human reliability, anthroponies,
biomechanics, and psychophysiology. Knowledgeanfiivare and software human-interface design ptiesip
modalities (e.g. physical, visual, auditory, vejbaiethods (e.g. field studies, analysis, modelgngtotyping, laboratory
experiments, simulations, mockups, database reyigmgstools. The ability to define and analyze horangineering
requirements, formulate human performance criteléaelop guidelines, develop system concepts, desand
prototypes; evaluate human-centered technologiesdavelop training curricula for application tapesses and
systems. Ability to use human performance modetds and testing to perform validation and vesifion of potential
design solutions..

2.4.10.1. Biomechanical Engineering, Technology, Standards = (HFEBIOMECH) [1019]

Knowledge of human engineering research methodsl{grature search, experimentation, operatianalysis,
task analysis, observation, survey, protectioreséarch subjects, simulations, mockups) and aetvi.g.,
experimental design, planning data collection, dai@ysis, statistics, and documentation). Knogéeand
capabilities to apply human factors engineering@pies, standards, design guides, regulationsadsiory
material to the design, test, evaluation, operatioil maintenance of systems and processes. Kngevtefichow to
apply human factors principles and guidelines tawdesigning technology for human performance ingem
aerospace operational environments to reduce exnaténcrease productivity. Knowledge of the efeuft
environmental and physical factors on the behaaat performance of humans, as well as the assdaiatderlying
physiological and psychological mechanisms thdtiérfce human behavior and how to apply such knaydéd the
development to aerospace (sub)systems. Includeslédge of mechanics of human movement and mecHanica
study of bones, muscle, and tissue, and knowletigew to model physical work. Knowledge of hardweesign
principles, methods and tools. The knowledge of hmdefine and analyze human engineering requir&men
formulate human performance criteria, develop dinds, and evaluate technologies against humameeagng
requirements. Ability to use human performance emdools and testing to perform validation andfigation of
potential design solutions.

2.4.10.2. Space Human Factors Engineering, Technology, and Standards  (HFESPACE)
[1021]

Knowledge of human engineering research methodsl{rature search, experiment, operational aislyask
analysis, observation, survey, protection of redeaubjects, simulation, mockups) and activitieg.(experimental
design, planning data collection, data analysijsdics, and documentation). Knowledge and cditiabito apply
human factors engineering principles, standardsigdeguides, regulations, and advisory materidhéodesign, test,
evaluation, operation, and maintenance of systemipeocesses. Knowledge of the effects of indueceitr@nments
factors (e.g., micro-gravity, hyper-gravity, partigavity, vibration, isolation, radiation, lightin noise) on the
behavior and performance of humans. Knowledge wof taoapply such knowledge to the development tosmace
(sub)systems to support human performance. Knowlefitpardware and software design principles, nosttamd
tools. The knowledge of how to define and analyzmdn engineering requirements, formulate humaropagnce
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criteria, develop guidelines, and evaluate techgielbagainst human engineering requirements. Aldiuse
human performance models, tools and testing timpervalidation and verification of potential desigolutions.
Knowledge of how to apply human factors principesl guidelines toward designing technology for clempgpace
operational environments to ensure the safety andiygtivity of humans in space.

2.4.10.3. Habitability Engineering, Technology, and Standards  (HFEHABIT) [1022]

Knowledge of human engineering research methogdsl{rature search, experiment, operational aislyask
analysis, observation, survey, protection of redeaubjects, simulation, mockups) and activitieg.(experimental
design, planning data collection, data analysijsdics, and documentation). Knowledge and cajtigisito apply
human factors engineering principles, standardsigdeguides, regulations, and advisory materidhéodesign, test,
evaluation, operation, and maintenance of systempeocesses to the design of vehicles, habitaisk(and living
spaces) and flight crew systems equipment. The letdge of how to define and analyze human engingerin
requirements, formulate human performance criteléaelop guidelines, and evaluate technologiesaghuman
engineering requirements. Ability to use humanganiince models, tools and testing to perform wa#ilich and
verification of potential design solutions. Knowtgdof how to apply human factors principles andiglimes toward
designing technology for complex space operatienglronments to ensure the safety and productdfityumans in
space.

2.4.10.4. Perceptual Technologies and Standards  (HFEPERCEPT) [1023]

Knowledge of human engineering research methogdsl{rature search, experiment, operational aislyask
analysis, observation, survey, protection of resdeaubjects, simulation, mockups) and activitieg.(experimental
design, planning data collection, data analysaistics, and documentation). Knowledge and cajpiasilto apply
human factors engineering principles, standardsgdeguides, regulations, and advisory materighéodesign, test,
evaluation, operation, and maintenance of systemipeocesses. Knowledge of human visual, vestibbkgstic,
and auditory sensory system functioning, includnghtness and contrast sensitivity coding, sigmatessing,
binocular fusion, depth perception, motion cuingjeat recognition, adaptation, oculomotor functi@piand
multimodal interactions of these systems. Knoweedfjhow to apply knowledge of human perceptuahbdpies
to visual display design, image and video compogssiisplay composition and layout, icon design md
selection, auditory displays, and multimodal enmiments. Knowledge of how to apply models of human
perception to the design of tools, procedures,tacldnologies for use in aerospace (sub)systemswi€dge of the
effects of a wide range of environmental factorsl@nbehavior and performance of humans. The kripelef how
to define and analyze human engineering requiresnérmulate human performance criteria, develapejines,
and evaluate technologies against human engineeringrements. Ability to use human performancedets, tools
and testing to perform validation and verificatmirpotential design solutions. Knowledge of hovapply human
factors principles and guidelines toward desigri@anology for human performance in complex aeaosp
operational environments to reduce errors and asergroductivity.

2.4.10.5. Cognitive Technologies (HFECOG) [1024]

Knowledge of human engineering research methodsl{rature search, experiment, operational aislyask
analysis, observation, survey, protection of redeaubjects, simulation, mockups) and activitieg.(experimental
design, planning data collection, data analysaistics, and documentation). Knowledge of a varidtcognitive
areas such as, but not limited to, memory, attantmsk processing, multi-tasking, information dsijon strategies,
cognitive workload, augmented cognition devicesijglen support technologies, intelligent assistystems.
Knowledge of how to apply models of human cognitiothe design of tools, procedures, and technetofgir use
in aerospace (sub)systems. Knowledge of the eftdasvide range of environmental factors on thiesvéor and
performance of humans. The knowledge of how tongedind analyze human engineering requirementsufaten
human performance criteria, develop guidelines,eraduate technologies against human engineermgreaments..
Ability to use human performance models, tools tsting to perform validation and verificationpwitential
design solutions. Knowledge of how to apply humaetdrs principles and guidelines which could bedusgvard
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designing technology for human performance in c@xplerospace operational environments to reduoeseand
increase productivity.

2.4.10.6. Human-Automation System Design  (HFEHUMAUTO) [1025]

Knowledge of human engineering research methogdsl{rature search, experiment, operational aislyask
analysis, observation, survey, protection of redeaubjects, simulation) and activities (e.g., expental design,
planning data collection, data analysis, statisaosl documentation). Knowledge of the effecta wiide range of
human-machine interface and system factors onghawor and performance of humans. Knowledge afreety of
automation areas including human-computer intesacnd human-automation interaction, distributquesvisory
control design; function allocation; mixed-initia¢i decision making, planning and operations; disteéd human-
machine systems and their effects on workloadasdn awareness, performance accuracy, task caopkahe and
reaction time. Knowledge of how to apply model$iofnan cognition to the design of tools, proceduaesd,
technologies for use in aerospace (sub)systemskiidweledge of how to define and analyze human emging
requirements, formulate human performance criteléaelop guidelines, and evaluate technologiesnaghuman
engineering requirements. Ability to use humanganiince models, tools and testing to perform waéilich and
verification of potential design solutions. The Whedge of how to define and analyze human engingeri
requirements, formulate human performance criteléaelop guidelines, and evaluate technologiesnaghuman
engineering requirements. Knowledge of how to appiynan factors principles and guidelines towardguhésg
technology for human performance in complex aerospgerational environments to reduce errors acreéase
productivity.

2.4.10.7. Training Technologies  (HFETRNG) [1026]

Knowledge of human engineering research methogdsl{rature search, experiment, operational aislyask
analysis, observation, survey, protection of redeaubjects, simulation, mockups) and activitieg.(experimental
design, planning data collection, data analysaistics, and documentation). Knowledge of theaf of a wide
range of training and physical (including hypo- dayger gravity) environments and factors on menaony
behavior. Knowledge of the underlying physiologiaatl psychological mechanisms that influence huleaming.
Knowledge of perceptual and behavioral adaptatearning, training techniques, memory, computeretddsaining
systems, intelligent tutoring systems, checklistecedures, handbooks, and documentation. Knowleflgew to
develop and validate training techniques and tngivaluation methodologies. Knowledge of how teedtep
measures of adaptation effects on performance ffextieeness of countermeasures and mitigationegies in a
wide variety of environments. Knowledge of howafiply human factors principles and guidelines tawdesigning
training techniques and technologies to reduca®and increase productivity e in complex aerospapezational
environments. The knowledge of how to define araly@e human engineering requirements, formulateamm
performance criteria, develop guidelines, and eataltechnologies against human engineering regaimem

2.4.10.8. Human Reliability and Human Error Analysis (HFEHUMERR) [1027]

Knowledge of human engineering research methogdsl{rature search, experiment, operational aislyask
analysis, observation, survey, protection of redeaubjects) and activities (e.g., experimentaigieplanning data
collection, data analysis, statistics, and docuatent). Knowledge of the effects and associatedrtejues and
methodologies to measure human reliability andreates in a wide range of environments, as wethasssociated
underlying physiological and psychological mecharsishat influence human behavior. Knowledge of &iom
reliability, human error analysis, and external andrnal performance shaping factors such assstfatsgue, and
fitness for duty, and their effects on human religh error rates, workload, situation awarengssformance
accuracy, task completion time and reaction tinreowdedge of how to validate models and tools t@asoee
human performance and effects of various interéamesystem designs. Ability to use human performanadels
and tools to perform validation and verificationpaftential design solutions. Knowledge to appbotties,
experimentation, analysis and modeling to increlasewledge about human relaibility and errors amdre
countermeasures. The knowledge of how to defineaamatlyze human engineering requirements, formublatean
performance criteria, develop guidelines, and eataltechnologies against human engineering regairsnm
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Knowledge of how to apply human factors principesl guidelines toward analysis of (sub)system desngl
technology for human performance in complex aercspgerational environments.

2.5.Chemical Competency Suite

2.5.1. Chemistry/ Chemical Engineering (CHEMENG) [25]

Knowledge, capabilities and practices associaté @lhnemistry and Chemical Engineering as applieztospace
systems for ground and flight application, partly for use in sensors, material sciences, pragulg€nvironmental,
ecological, biological or laboratory processessTihcludes an understanding of organic, inorgaame]ytical and
physical chemistry and their application to a wideiety of research, development, failure analyaisl operational
systems or topics and/or principles and practiéefhemical engineering.

2.5.2. Pyrotechnics (PYROTECH) [18]

Knowledge of the composition, nature, applicatiand handling of devices or assemblies containingperated by
propellants or explosives. Involves design ancetijpment of such systems for aerospace applicataensaell as study
of the safe operation and maintenance of the naddeand systems. Includes knowledge of fluid aeghanics,
thermodynamics, materials, chemistry and phystesctures, mechanical drawings, manufacturing pses and
explosive material properties.

2.6.Computer Science & Information Technology Competency Suite

2.6.1. Computer Systems and Engineering (COMPSYSENG) [80]

Knowledge of the design and development of compuaad/or robots. Involves design of hardware, sofwnetworks
and processes to solve technical problems suchadgzing flight systems and aerospace data. Usilamvanced
technologies such as virtual reality, artificialdligence, and automation. Includes knowledgeoofiguter
programming, electronics, mathematical models,rendal and/or other networking systems.

2.6.2. Data Systems and Technology (DATSYS) [161]

Knowledge of the principles, procedures, and tobldata management, such as modeling techniquishdakup, data
recovery, data dictionaries, data warehousing, aéténg, data disposal, and data standardizationgsses.

2.6.2.1. Database Management Systems  (DATDBMMT) [1080]

Knowledge of the uses of database management systeinsoftware to control the organization, storagjeieval,
security, and integrity of data. This could inclutie knowledge of the principles, methods, andstéml automating,
developing, implementing, or administering databgstems.

2.6.2.2. Large Scale Data Systems  (DATLARGE) [1099]

Knowledge of design, development and implementatidarge-scale scientific data storage, accegseval and
mining systems or techniques. Includes abilityramsfer research algorithms into processing chdtegroduces
scientific data products for the science communitcludes knowledge of image methods and procadore
automated feature extraction from large data sets.
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2.6.2.3. Data Visualization (DATVISUAL) [1100]

Knowledge capabilities and practices associateld aitracting information and knowledge from extrgntarge
data sets through interactions with visualizatigstams. Capabilities include developing and usitiganced data
visualization systems for data mining, pattern geition and feature extraction for application svth and space
science data sets, as well as large engineeriagsé#s for aviation and space systems. Also imgknowledge of
state-of-the art modeling and simulation technicaresd hardware for interpreting data and translatiegdata into
animated images for use in scientific and educat@rtexts. Includes understanding of computemseiedigital
animation three dimensional modeling, video gefemadand other data representation techniques. iAlsmdves
aesthetic skills in creating renditions of datawtite power to communicate meaning.

2.6.3. Intelligent/Adaptive Systems  (IASYS) [85]

Knowledge of research and development techniquesviimg autonomous reasoning, human-centered canmgpand
intelligent systems for data understanding towansion requirements. Possesses knowledge of Hutigers associated
with creating advanced intelligent, self-monitorieumgd adaptive computer science systems for usevielobment of
aerospace vehicles (including unmanned systemisagneement of aerospace flight safety and efficicany
understanding of scientific data. Includes knowked§modeling and simulation, techniques of artfiintelligence,
virtual reality, automated software engineering] aallaborative and assistant systems, as welhdsrstanding of
vehicle health management.

2.6.4. Network Systems and Technology (NETSYS) [81]

Knowledge of how to research and implement higredpeide area networks, including technology develept to
allow very advanced networks to allow data, audid @ideo communication. This includes electriogitical and
wireless transmission, telemetry and modeling, Eitran of communication systems, and emulatiorlight systems,
sensors and data acquisition systems to functiam iaptimal fashion for distributed science andmaeying
applications. Involves technical skills usedtie tevelopment and application of computer netwaridInternet
technology, including switching/routing technologgtwork architecture, and network security.

2.6.5. Neural Networks & Systems  (NEUNETSYS) [84]

Knowledge, capabilities, and practices of synthegipractical implementations of artificial neuratworks for
application to NASA missions, programs, and prgecthis includes such applications as machinaiegralgorithms
and pattern recognition systems for intelligergHti control systems, complex spacecraft dockinglbdities, and
instrument control mechanisms.

2.6.6. Robotics (ROBOTICS) [79]

Knowledge of engineering, design, development,ysihnd testing of robotic and robotic/human systéncluding
telerobotics. Includes knowledge of operationgdaicts and sustaining engineering on the system.
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2.6.7. Software Engineering (SWENG) [82]

Knowledge and ability to apply systematic, diseipb and quantifiable approaches to the acquisitimhdevelopment of
software systems for spaceflight, ground suppatipane and facility applications. Development ananagement of
simulations, tools and integrated software develkamrenvironments for the design, development, igatibn, testing,
manufacture, operation and maintenance of suckregst Specialized knowledge to predict, evaluateraanage critical
performance attributes of software-intense systamh as real-time response and embedded hardweaes-desource
limits. Includes knowledge of high-performancenputing, graphical user interfaces, networkingadategrity and
security.

2.6.8. Imaging Analysis  (IMAGING) [166]

This competency referes to the knowledge and chpediassociated with the analysis of all imagingdia to include
film, motion picture and video in both visible andn-visible spectra. Includes using digital imggmanipulation
techniques such as frame averaging, motion stabiiz, point tracking, etc. to obtain specific dfxtan the images such
as object size, orientation, trajectory, and véjocRequires detailed understanding of the cammndsphotographic and
digital processes used to obtain the imagery. Tiadyais supports vehicle preparation, launch, duit,an-flight,

landing, terestrial, extratrestrial and planetdugyg as well as other areas of imaging. This cdempy supports
exploration, research and operations from basensific knowledge through flight safety.

2.7.Electrical & Electronic Competency Suite

2.7.1. Avionics (AVIONICS) [21]

Knowledge of research and engineering of real-amm&og and/or digital electronic avionics systehad tise data
acquired from sensors and instruments and procégsedetermine status of systems for aircraft apdcecraft for such
purposes as flight control, flight path managengemt vehicle health monitoring. Includes knowledfjdesign and
development of computational hardware and softwate/orks and interfaces, electrical integrationy@odistribution
and electrical systems engineering.

2.7.2. Communication Networks & Engineering (COMNETENG) [60]

Knowledge and practices associated with resear@ndgieveloping air and space communications aathites and
networks to meet mission and system requirementst@research new technology for improving aiffitananagement
and communication between satellites, flightcrgfacecraft and ground. Includes knowledge of conitation systems
electronics engineering for sending and receiviggads with different networks, including wireleshgital and radio
frequency bandwidths. May involve ability to makective, efficient, and prudent use of the resp@ctrum in the best
interest of the Nation, with care to conserve itdses where other means of communication arevadtaale or feasible.

2.7.3. Electro-Mechanical Systems (ELMECHSY) [15]

Knowledge of and ability to design, develop, tégggrate and evaluate electro-mechanical systenfs&s; gimbals,
cryogenic mechanisms, smart structures, and magnedirings, solar array drive systems, choppeustesh, scanning,
and focusing mechanisms. Has capability to perfitlercomplete engineering lifecycle on systemgHerdrive,
sensing, and control of precision flight instrungm@ind spacecraft subsystems.

2.7.4. Electrical and Electronic Systems (ELSYS) [13]

Knowledge of engineering design and analysis, adgreént and research of electrical systems and coemp® for air,
space and ground systems and instruments. Inckmegledge of electrical integration (cable
design/development/testing) such as electricadtednic design requirements definition, subsysaewh circuit analysis,

NASA Competency Management System Page48



NASA Competency Management System CMS-DOC-01

Workforce Competency Dictionary Rev. 7A

test procedure development, and safety analysidudes knowledge of analog and digital electrsyastems
engineering, EEE parts, electronic packaging desightools, reliability and environmental effegieywer generation,
distribution, storage and conditioning systems. \ledge of thermal analysis of printed circuit baaeshd use to
analyze data to optimize design of flight electosni

2.7.4.1. Instrumentation Systems  (ELINSTR) [1042]

Knowledge, capabilities, and practices relatedhéodesign, development, characterization, and eadjiin of
measurement and instrumentation systems used oe sphicles, flight payloads, experiments, growesd t
equipment, and test facilities. Ability to selactd test appropriate measurement sensors for tfrusapplications
and integrate these sensors into larger subsystersides knowledge of, and capability to perforasearch and
development of new, advanced and unique measugimgpss for both flight and ground instrumentatigstams in
the areas of temperature, pressure, vacuum, \ebrgibsition, displacement, acceleration, masstspsopy, heat
flux, flow, optical spectrometry and strain.

2.7.4.2. EEE Parts (ELEEEPART) [1043]

Knowledge, capabilities, and practices associaidtl REE Parts requirements, selection, analysid vanification
for space flight and ground support hardware.

2.7.4.3. Parts & Packaging (ELPARTSPKG) [1044]

Knowledge, capabilities, and practices associaiéuelectro-mechanical design including printectait (pc)
layout, design of mechanical housings (black bgxégymal analysis of pc boards and black boxes paocesses
involved in the manufacturing/assembly of this heack.

2.7.4.4. Electrical Circuits Engineering  (ELCIRCUITS) [1045]

Knowledge of, and capability to perform, enginegritesign and analysis, development and researelecfical
circuits components, subsystems, and systemsriagpaEce and ground systems and instruments. deslu
knowledge of electrical cable design, developmand, testing; electrical power distribution requissns and
design; electrical packaging integration; subsysaeoh circuit analysis; test procedure developmedtsafety
analysis; reliability and environmental effectsdamowledge of thermal analysis of printed circaofards and
subsequent use of thermal data to optimize flitgdteonics design.

2.7.5. Flight and Ground Data Systems (FLTGNDSYS) [19]

Knowledge of controlling and monitoring systems éerospace vehicles, payload flight systems atadeetiground
equipment. Knowledge of processing techniques agdirements for housekeeping, health and statesatipnal and
science data for spacecraft and science instrumectades knowledge of data acquisition, storaligtribution systems,
as well as data analysis and troubleshooting tgcdiesi special purpose analog/digital data handlimbunique interface
applications software. Assumes broad understardifify, electronics and communications disciplined an ability to
integrate the pieces together to optimize the desigegration and test of flight and ground hardwand software

2.7.6. Control Systems, Guidance & Navigation (GNC) [22]

Knowledge of and ability to develop analytical, gortational, and experimental methods for contradfgnce
algorithms, and apply research to develop requinésrfer control and instrumentation systems; esthldomponent and
systems; and use analytical modeling and simuladtiots that determine control dynamic solutionsoitedge of
research and engineering of integrated aerospdielesystems for the guidance, navigation, androband health
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management of flight vehicles in the atmospheresgadte. Includes knowledge of sensors and aviditigist dynamics,
mathematical modeling, experimental methods anadbarray of engineering disciplines.

2.7.6.1. Spacecraft & Stabilization Control Design and Analysis (GNCSPACE) [1046]

Knowledge of and ability to conduct research angeligp analytical, computational, and experimentatirads for
control algorithm and control mechnism design aedetbpment for space vehicles, space systems &isgstams.
Appliction of research and or trade studies to tgvesquirements for control mechanisms, sensads an
instrumentation systems; establish functional,gremfince, design, analysis, test, integration anificagion
requirements for in-space control systems and gitpointing and stabilization systems, subsystemstrol
mechanisms and components. Competency includeséhanalytical modeling and simulation tools thetedmine
control system solutions, along with the knowledfieesearch and engineering of integrated spacieleetystems
for spacecraft control and health managemenigiitfivehicles in diverse space environments. Iresuchowledge
of sensors, avionics, actuation and control meaagiilarge space structure dynamics, mathematioégling,
interplanetary environmental models, experimentethmds and a broad array of engineering disciplines

2.7.6.2.  Vehicle Control Design and Analysis (GNCVEHCNTL) [1047]

Knowledge of and ability to research and develoglydital, computational, and experimental methascbntrol
algorithm and control mechnism design and develaprog launch vehicles, space vehicles, and spgsterss and
subsystems. Apply research to develop requirenfentontrol mechanisms, sensors and instrumemtatstems;
establish functional, performance, design, analys#, integration and verification requiremeutsviehicle control
systems, subsystems, control mechanisms and comgpaed use analytical modeling and simulatiorsttizat
determine control system solutions. Knowledgeeskarch and engineering of integrated aerospadeesskistems
for vehicle control and health management of fliggtticles in the atmosphere and space. Includeslkdge of
sensors, avionics, actuation and control mechaniffigist dynamics, mathematical modeling, experitaémethods
and a broad array of engineering disciplines.

2.7.6.3.  Guidance Design and Analysis (GNCGUIDE) [1048]

Design of guidance algorithms that command veldtitude angles and throttle settings (if appliejibr taking a
vehicle from the current state to the desired fatate in an optimal fashion within constraintacliides all flight
phases. Implementation of guidance algorithmsnmuksition. Support of vehicle design analysis thylo guided
simulations including aborts and dispersions. Supgf verification through demonstration that caride integrates
with the other subsystems to meet overall requirgseDetailed definition of guidance algorithmsi aupport of
software development and testing.

2.7.6.4. Navigation System Design and Analysis (GNCNAVSYS) [1049]

Knowledge of and ability to employ navigation haedesincluding Inertial Measurement Unit's (IMU: gyand
accelerometers), Global Position Satellite recsivstar trackers, sun sensors, etc. Knowledgadskill in using
Kalman filtering and other software techniques trge data from different sources to obtain an atewand
optimum navigation solution. Skill in using thetput navigation solution for orbit determination.

2.7.6.5. Control Components (GNCCTLCOM) [1110]

Knowledge of and ability to perform research, desidgvelopment, test and evaluation of inertidestél,
magnetic and electro-optical sensors; momentunraoattuators, precision gimbal systems, and pi@tisirror
actuators; and linear and rotational magnetic aeropelectric actuators for guidance, navigatiod eontrol
systems; pointing and attitude control systems;largke space structures control. Ability to sekent test
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appropriate sensors and actuators for the varippkcations and integrate them into larger subsysténcludes
knowledge of control circuitry, control theory, expnental methods, statistical analysis and apinand
mathematical modeling..

2.7.6.6. Control Electronics  (GNCCTLELE) [1111]

Knowledge of and ability to employ navigation haede including Inertial Measurement Unit's (IMU: gyand
accelerometers), Global Position Satellite recsivstar trackers, sun sensors, etc. Knowledgadskill in using
Kalman filtering and other software techniques &rge data from different sources to obtain an ateuand
optimum navigation solution. Skill in using thetput navigation solution for orbit determination.

2.7.7. Micro-Electromechanical Systems (MICROELMEC) [16]

Knowledge, capabilities and practices associatéidl the research, design, development, test, evatyapplication and
manufacture of MEMS technologies, including mictafaation, microsystem design and integration, nindeand
packaging.

2.7.8. Metrology and Calibration Competency (METROLOGY) [160]

This competency refers to the knowledge, capadslitind responsibilities associated with the NASArMegy and
Calibration Program. It requires an understandiniine science of measurement and the compariagstdndard of
known accuracy with a unit of test and measuringggent (TME) for the purpose of detecting, cortia reporting,
or eliminating by adjustment any deviation in tleew@acy of the unit being compared. It requirgsliaption of
traceability principles and uncertainty analysegeiating those measurements to National standantiigisic standards,
derived standards, or acceptable measurement s/gtenugh an unbroken chain of comparisons. Tdwspetency also
includes understanding calibration laboratory regments, their origin and purpose, applicationaot@acts, use in
auditing and surveillance, implementation in mamagget and quality systems, and the impact of defaies, such as,
out-of-tolerance TME.

2.7.9. Wireless Communications and Telemetry (WIRELESS) [159]

Knowledge, capabilities and practices associatéidl theé design, analysis, development and/or testicfowave, RF
electronic/Electromagnetic systems, particulartyuse in flight vehicles, payloads or associatenigd support
equipment processes. Includes devices utilizingaaded technology for instrument (including dataesyg and
communications (including telemetry) applicatioriscludes knowledge and capability in one or mdrthe following
areas; RADAR, antenna systems for general elecgoat& components, communications systems for sgaberbital,
aircraft, and ground applications, instrument systéboth active and passive), transmitting andiveggsystems,
transmission lines, electromagnetic propagatioty deerleaving systems, navigational aids, atmespleffects,
multipath, scattering, Electromagnetic Interferer@empatibility and Effects (EMI/EMC/EME), modulati techniques,
spectrum analysis, and non-ionizing radiation yafet

2.7.10. Electromagnetics (ELMAG) [12]

Knowledge, capabilities, and practices associaidunesearch and technology in analytical, companai, and
experimental methods to quantify and control complectromagnetics phenomena to address issuesgsuch
electromagnetic interference, electromagnetic cdififity, electrostatic discharge, and advanceégnal/conformal
antennas. Also includes engineering design oesystand how they will react given electromagnedicl$,
compatibility, interference and discharge.
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2.8.Power & Propulsion Competency Suite

2.8.1. Advanced In-Space Propulsion (ADVPRO) [72]

Research, development, design, testing and evaifuatipropulsion technologies, such as nuclearydsign, and space
power generation systems to dramatically improwergaspect of in-space propulsion. Specialty keogt in specific
technologies such as nuclear propulsion, high pevetectrical, solar voltaic, fuel cells, solar dygric, and
propellantless propulsion such as electrodynantiete and beamed energy.

2.8.1.1. Advanced Chemical & Thermal Prop (APCHEM) [1052]

Research, development, design, testing and evatuafipropulsion system technologies which seehdrease the
performance rockets in the space environment throagel means such as more energetic chemical lfmofs
ultralightweight propellant storage and managersahsytems, high temperature system operation aughtion to
propellant by insolation concentration, etc.

2.8.1.2.  Electric Propulsion (APELEC) [1050]

Research, development, design, testing and evaifuatiin-space electric propulsion system techrielng
comprising power, power conditioning, propellamrage and management, and thrusters. Specialtyl&dge in
the three categories of electric propulsion thnud&vices: electrothermal, electromagnetic andtedstatic.

2.8.1.3.  Propellantless Propulsion(APNOPROP) [1051]

Research, development, design, testing and evatuatiin-space propulsion systems which use teduyie$ other
than discharge of a propellant to gain motive fdige, non-rocket propulsion). Specialty knowledg one or more
categories of propellantless propulsion devicekiding solar sails, momentum exchange — electraaymeeboost
tethers, aerocapture, etc.

2.8.2. Airbreathing Propulsion (AIRPRO) [69]

Knowledge of technologies and concepts for airliegtpropelled vehicles in order to enhance thetgadf operations,
reduce lifecycle costs, contribute to reduced coftdr travel and access to space, and reducecalibxide emissions.
Includes knowledge of various engine cycles, flighmditions, efficient mixing and combustion, varsamaterials, and
reliable design tools for aerodynamic and propulsipstem design and performance prediction, asasedpplication of
combined cycle systems to advanced propulsion tgubs.

2.8.3. Combustion Science (BOOMSCI) [74]

Employs knowledge, capabilities and practices adgif the science of burning and burning proceseekiding
reaction kinetics and fuels, particularly relatedheat transfer, combustion and fluid flow procedsewhich chemical
energy is converted to propulsive power. Utiligesund based or microgravity experiments to inadzesic knowledge
of combustion processes

2.8.4. Hypersonic Airbreathing Propulsion  (HAIRPRO) [70]

Knowledge of research and testing activities asgediwith hypersonic airbreathing propulsion flotpand its
integration with the vehicle concepts. Includeswgalge of the physics of high speed fuel-air mixamgl combustion.
Ability to plan, conduct, and interpret resultsesfperimental and computational investigations tavdeengine
performance. Inherent within this competency s dhe ability to design and develop engine comptangnlet,
combustor, and nozzle) and their interaction.
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2.8.5. Hypergolic Systems (HYPERSYS) [71]

Knowledge, capabilities and practices associatéll Wwipergolic propellants and propulsion systenms includes
handling characteristics, material properties,esyssafety, and system unique requirements forafeeasd effective test,
implementation, and operation of hypergolic systéansesearch, development, design, analysisnigstnd/or
evaluation.

2.8.6. Nuclear Engineering /Propulsion  (NUCLEARENG) [138]

Knowledge of scientific and engineering principéssociated with the safe design and operatioresiestrial and non-
terrestrial nuclear reactor systems and radioisotigray power systems. Knowledge and practiceufon fission and
decay of nuclear material, radioactivity determimrafcalculation/shielding due to fission and deoéyuclear materials,
thermodynamics, nuclear/quantum physics, mates@énce, operations and control principles of rarcteactors,
simulation of reactor operations, health-physiésa$ of reactor radioactivity on humans, and pbalsic risk
assessment. Ability to develop design conceptpdtential nuclear propulsion systems, evaluatigppsed designs
and doing tradeoffs to determine which conceptsh&aimcorporated into future space missions.

2.8.7. Propulsion Systems & Testing (PROSYS) [68]

Knowledge of conceptual aeropropulsion and aviagigsiems analysis and testing to assess the tseokfit
aeropropulsion systems, subsystems and componeettgaibflight regimes from general aviation thrbugpace access.
Knowledge of the integration of component techn@sgnto conceptual systems. Includes researdiguetesting, and
evaluation of components systems such as combysttats, nozzles, and turbomachinery, emissiongine materials
and structures, propulsion controls, and propulsidiname integration. Knowledge of advanced,ritisted
instrumentation for acquiring improved informationa hostile engine environment. Experience ineaded methods
for safe and affordable rocket propellant aeropigipn systems testing.

2.8.8. Power - Energy Storage (PWRENG) [76]

Knowledge, capabilities, and practices associaiéutihe design, development, test, and evaluatfdratiery, flywheel,
fuel cell, membrane technology and other electpcaler storage components and systems.

2.8.9. Power Generation - Photovoltaics (PWRPHO) [77]

Knowledge, capabilities, and practices associaiéuthe design, development, test and evaluatigrhotovoltaic
power generation systems, including electric agtnadnd solar cell/array systems.

2.8.10. Power Systems  (PWRSYS) [75]

Applies knowledge and capabilities involved in thesign, development, test, and evaluation of harelfaa power
generation, storage, conditioning and distribufmmall vehicles, spacecraft, and experiments.etaht within this is a
broad knowledge of power sources and technologidstee ability to develop power architectures aridgrate all
elements into networked systems tailored to thmgcHic environments. Also includes developmesst ind evaluation
of the impact of environments and material on posystems.

2.8.11. Power Generation - Thermal Systems (PWRTHM) [78]
Design development, test, and evaluation of dyngroiger systems including thermal and solar dynaystems.
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2.8.12. Rocket Propulsion (ROCKETPRO) [73]

Knowledge of research and testing activities asgediwith liquid and solid rocket propulsion. kndés knowledge of
combustion devices, cryogenic tanks, propellantifees, tank pressurization systems, engine systanaspropulsion
system subcomponents such as gas generators,chambers, turbopump assemblies, valves, propellais, and
auxiliary propulsion systems, as well as applicattbcombined cycle systems to advanced proputsiciniques.

2.8.12.1. Turbomachinery Design and Analysis (RPTURBO) [1053]

Knowledge, capabilities and practices associatéid a@efining, developing, integrating and verifyiliguid engine
turbomachinery for advanced propulsion systemss Trtludes the ability to derive turbomachineryiges
requirements, perform design analyses necessaigedurbomachinery, define hydrodynamic and aeranyc
performance, establish geometry of flow path congmts, and perform trade studies required to evalinet
mechanical layout of the machine. Technical aéditnclude coordinating engine and turbomachimsegrfaces;
internal flow dynamics, heat transfer, rotordynanatructural design, and material selection fotuabomachinery
components especially high speed seals and beaAlsgsincludes component test planning, test irgtegn, and
data analysis.

2.8.12.2. Combustion Devices Design and Analysis (RPCOMBUST) [1054]

Knowledge, capabilities and practices associatéll @éfining, developing, integrating and verifyiliguid engine
combustion devices for advanced propulsion systebhss includes ability to conduct preliminary dgsiand
analysis with respect to approach, dimensionscttral analysis, performance predictions and mgeditgine
balance requirements. Includes the ability to dowte all activities necessary for finalizationdeisign, fabrication,
test planning, testing, and data analysis of cotidnuslevices components which include, injectdreydgt chambers,
nozzles, preburners, heat exchangers, and igrsistems.

2.8.12.3. Valves, Lines & Ducts ~ (RPVALVES) [1055]

Knowledge, capabilities, and practices associaiétpropulsion system valves, valve actuators sinicts,
miscellaneous fluid components, and fluid systanwuding functional design, detailed design, tegtand
evaluation, anomaly resolution, manufacturing téghes, assembly, inspection, insight and oversigtmtowledge
pertaining to integration of valves, valve actuafdines, ducts, and miscellaneous fluid componiatdsflight
systems, developmental systems, and ground tashsys

2.8.12.4. Propellant Management Systems Design and Analysis  (RPPRPMMT) [1056]

Knowledge of cryogenic fluid physics and heat tfanassociated with the design and developmenyrafgenic
tankage, insulation systems, zero boil-off, cyrdebgystems, thermodynamic vent systems, zero-@qtienmt
management devices, zero-G liquid mass gauginginaodporation of these into complete cryogenicpgitant
storage and management systems for long-duratacedtight.

2.8.12.5. Spacecraft and Auxiliary Propulsion System Design and Analysis (RPAUXPRP)
[1057]

Knowledge, capabilities and practices associatéidl thhe development of reaction control thrusterbital
manuevering engines, pressurization systems, paspeicquisition devices and feedsystems for steraid
cryogenic propellants in pressure-fed spacecraitiaty propulsion systems.

2.8.12.6. Analytical and computational Fluid Mechanics (RPFLUIDMCH) [1058]

Knowledge, capabilities and practices associatél the development, validation, and applicatio€omputational
Fluid Dynamics (CFD) techniques and codes for tadissts, valves, turbomachinery, and combustionpmrants
as commonly found in chemical propulsion systeroidsliquid, and gas propellants). This involgertise in
high fidelity numerical simulation of internal fl@ithat involve finite-rate chemistry, multiple pkas cavitation,
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unsteadiness, turbulence, a large range in fluidiMaumber, and relative motion between elementsan
simulation. Includes the pursuit of experimentale@ch and technology projects related to obtaidatg for model
validation and for demonstrating advanced fluidigiesoncepts. Requires working knoweledge of théand
structural dynamisc modeling in order to propemgvide output of tasks to these other disciplines.

2.8.12.7. Dynamic Data Analysis (RPDYNDATA) [1059]

Diagnostic evaluation of rocket engine vibratiotiedacquired from high frequency sensors such aserceneters,
strain gauges, proximity probes, and fluctuatingspures. Data from these sensors is acquiredlaspeeds
(10,000 to 100,000 samples/second) allowing foh ffiigquency spectral analysis to be performed gmerengine
components. Time, frequency, and phase domailysestesults are maintained in databases thatibizedito
determine engine/engine component health, statisamily comparability, and flight acceptability.

2.8.12.8. Solid & Hybrid Motor Systems (SOLIDENG) [1108]

Knowledge, capabilities, and practices associaiédtive design and analysis of complex solid anariayrocket
motor systems for rocket propulsion. Includes thiéitg to perform solid and hybrid motor requirenten
development and decomposition, trade studies asiliéity assessments, analytical modeling of ssjistems,
detailed and functional design and analysis ofisafid hybrid motor components, subsystems, andragstmotor
subsystem and system development, and validatidwerification of requirements through test andlysis to
ensure the motor system meets mission requiremémtiudes the capability to develop and integratgor
subsystems including the propellant, liner, insalatcase, and seal and the ability to performilbetanalyses to
ensure the design met its intended objectivesludies the knowledge and skills associated wittdsartid hybrid
motor system test formulation, analytical prediatiand data analysis and reduction including idgnt
appropriate test methods and techiques, test ptanufation, test article design, test matrix depetent,
identification of special instrumentation, ballcgtimodelling, and test facility requirements neagsto conduct
solid and hybrid motor system testing. Ballistiesdeling includes numerical simulation of the nmdtarn,
including propellant geometry, chemistry, burn satgas flows, and combustion physics. Includea daalysis,
reconstruction and trending to assess potentialeqtnal designs, to anchor mathematical models, ensure
functional performance and identify design defi@srof as-designed propulsion systems over alfligground test
regimes. Includes knowledge of the systems engimgtools, processes, and procedures that aréreegio ensure
safe and reliable system development and integratio

2.8.12.9. Liquid Engine Systems (LIQUIDENG) [1109]

Knowledge, capabilities, and practices associaiéutive design and analysis of complex liquid eagigstems for
rocket propulsion. Includes the ability to perfoemgine system requirements development and decdaoposrade
studies and feasibility assessments, first orddbpaance modeling, detailed and functional desg@ady-state and
transient performance analysis of liquid engine gonents, subsystems, and systems, and validatbreaification
of requirements through test and analysis to erthgrengine system meets mission requirementdudes the
capability to integrate engine components includiromachinery, combustion devices, valves, arudsdand the
ability to perform detailed calculations and anafy$o ensure the design met its intended objectiesudes the
knowledge and skills associated with propulsioniesystest formulation, analytical prediction, andadanalysis and
reduction including identifying appropriate testtheals and techiques, test plan formulation, tegtlardesign, test
matrix development, identification of special instrentation, end-to-end systems and transient modgednd test
facility requirements necessary to conduct propulsystem testing. Includes test data assessme atzda
evaluation to assess potential conceptual dedigrmsichor mathematical models, or to ensure funatio
performance and identify design deficienies of asighed propulsion systems over all flight / grotest regimes.
Includes knowledge of the systems engineering f@otcesses, and procedures that are requiredstmeegafe and
reliable engine system development and integration.
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2.9.Sensor Systems Competency Suite

2.9.1. Sensors & Data Acquisition  (SENSORDATA) [20]

Knowledge, capabilities and practices associatél seinsors and data acquisition systems, partigdtaruse in flight
vehicles, payloads and/or associated ground suppoaipment processes, such as propulsion systesingesr vehicle
health management. This includes knowledge of sgrediaracteristics and properties, data acquisitiehdata
processing characteristics and properties, anémsyshique requirements for the safe and effecthdeémentation of
sensors and data acquisition usage in aerospacgpand systems.

2.9.2. Detector Systems (DETECTSYS) [96]

Knowledge, capabilities, and practices relatedhéoresearch, design, development, characterizatrahapplication of
detectors and detector systems with an emphassneote sensing applications. Includes researclianelopment of
advanced detectors and detector systems coverviigeaspectral range to include UV, visible, IR, anidrowave. Also
includes the design, development, test, charaet@iz, and integration of detectors and detectstesys into a variety of
applications with an emphasis on remote sensingsgs

2.9.3. Electron Device Technology (ELDEVTEC) [14]

Knowledge and practices associated in conductisgareh and development of electron device techgdtog
communications component and systems such as ndaesodevices, MEMS and MMICs.

2.9.4. Laser/Lidar Technology (LASERLIDAR) [92]

Knowledge of high performance, high reliabilityepise lasers and lidar systems for measurememssehgal planet
atmospheric variables including aerosols, wateowapzone, wind velocity, green house gasses, Qzakemetrology
applications such as ice cap thickness. Abititapply quantum mechanical modeling to engineerlaser materials
that can be applied to a variety of lidar applicas. Knowledge of laser materials, spectrosc@sgrland non-linear
modeling, laser characterization, diode array dtar&ation and complete detector characterizatidnowledge of
coherent and direct detection LIDAR that withstéadh launch and the rigors of deployment in spdoeludes a broad
base of technology knowledge that extends from ephdevelopment, to component, to instrument erging and
system test beds for spaceflight system risk réoluctAbility to develop and qualify spacebornediaand LIDAR
systems. Competency includes knowledge of bastenmahdevelopment, to laser demonstration, torlglestem
engineering.

2.9.5. Microwave Systems (MICROSYS) [94]

Applies knowledge and practices associated wittddsgn, analysis, development and test suppodduices utilizing
advanced technology for instrument (including datstem) and communications (including telemetryligptions.
Includes knowledge and capability in one or moréheffollowing areas; antenna systems for gendeatremagnetic
components, communications systems for space, siidlomircraft, and ground applications, instrutngystems (both
active and passive) for space, suborbital, aircazmitl ground applications, and systems and comp®f@mninstrument,
communication, telemetry, and radar applications.
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2.9.6. Optical Systems (OPTSYS) [93]

Applies principles and practices related to theaesh, design, development, test, and evaluatidfoapnperation of
optical components and systems, including optieasers and optical data/image processing. Inherigmit this
competency is knowledge, capabilities, and prastassociated with mechanically and digitally bagetital instruments
and associated measurement systems required torssfing, construction, assembly or operatioffeaflities, flight
vehicles, payloads, infrastructure, and/or assedigtound support equipment and processes. Thigleethe
knowledge of light and optical theory and its apgfion, surveying techniques; measurement equipopsriation, care
and calibration; measurement data acquisition ata processing technigues; and system unique ssmeitts for the
safe and effective implementation of data acquoisitn a wide variety of systems.

2.9.7. Remote Sensing Technologies (REMOTESENS) [95]

Knowledge, capabilities, and practices relatedhéoreasearch, design, development, characterizatmahapplication of
active and passive remote sensing and detect@amsystThis includes advanced flight-qualified lesgtems, optical
components, microwave systems, radiometric senandspther remote sensing instruments as wellsceged
component subsystems, detectors, calibration sgstand data acquisition systems. Includes knowledgand
capability to perform, research and developmeiidevfinced detectors and detector systems coveringdgeaspectral
range to include UV, visible, IR, and microwave ayinclude the design, development, test, charaaten, and
integration of detectors and detector systemsantariety of applications with an emphasis on rensansing systems.
Assumes a broad understanding of specialty aredisasuElectro-optical, Imaging, Laser, Lidar or ieptechnologies.

2.10. Structures, Materials & Mechanics Competency Suite

2.10.1. Analytical and Computational Structural Methods (ACMSTR) [64]

Research knowledge, capability, and practices éoebbping computationally efficient methodologies $tructural
modeling, analysis, and design, for predicting o&se, damage tolerance, and residual strengthra$@ece structures
using nonlinear structural analysis methods andatsodor developing validated finite element methéat special
purpose computational methods including rapid ogitistructural sizing, for developing analytical natsdfor radiation
protection and shielding, and for developing mséiisory, visually immersive simulation and desigrihradologies for
enhanced understanding and collaboration. Invdtvelepth understanding of mathematics and comsaience.

2.10.2. Materials Science and Engineering (MATSCIENG) [66]

Knowledge capability and practices associated wetlearch into the characteristics and performaho®aterials and the
design, development and testing of those matesiditén aerospace structures such as flight systgnagind support and
facility systems. Includes the development of nmatidels for assessment of material durability asponse to
environmental conditions and contaminants. Incual®ad knowledge of materials disciplines, inabgdinaterial types
such as ceramics, metallics, and polymers as wetilzology or surface science.

2.10.2.1. Metallurgy (MSEMETAL) [1060]

Knowledge capability and practices associated wefiearch into the production, characteristicscaire,
properties, and performance of metallic materiat$ the design, development, processing and testitipose
metals within aerospace structures such as fliggtems, ground support and facility systems. lkhetuthe
development of math models and statistical mettimdassessment of the durability and response tdilfize
materials to environmental conditions, compositjpmocesses and applied forces. Includes broad lkdge of the
metallurgical discipline, including characteristafsmetallic alloy types and methods of processirgals into final
products such as molding, shaping, forming, thetnegitment, joining, electrochemical processesosown control,
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superalloys, powder metallurgy, metal matrix conifgess and nanostructures. Also includes broad dhigedin
metallurgical analysis, evaluation and testingcluding surface, microscopic, chemical, crystal&my, internal
micro and macrostructural analysis, and practicggysical and mechanical testing to determineaatieve design
criteria such as strength, hardness, toughnessision behavior and performance in extremes ofrenwient and
temperature, with emphasis on evaluation of metadier operating environments to produce reliabtecarality
materials that will resist expected failue modeshsas corrosion, stress concentration, metal fatigteep and
environmental stress fracture. Includes analysieenature, behavior, and physical charactessifanetals and
their alloys, including the mechanisms and effbgtsvhich materials react to stresses, environments,processes
in order to select, plan, design, develop procgssiathods and produce materials with specific aaatting
properties for aerospace applications.

2.10.2.2. Non-metallics (MSENONMET) [1061]

Knowledge capability and practices associated wéfiearch into the production, characteristicscaire,
properties, and performance of non-metallic mal®riacluding organic and inorganic polymeric matks; fiber
and resin systems, as well as the design, develapp®cessing and testing of those non-metalsméhrospace
structures such as flight systems, ground suppatfacility systems. Includes assessment of thekdlity and
response of non-metallic materials to environmeedalditions, composition, manufacturing processesapplied
forces. Includes broad knowledge of the non-mietaikterials engineering discipline, including cizeristics of
non-metal types such as ceramics, glasses, polyo@mrgposites, thermal insulation, polymer and céranatrix
composites as well as methods of processing in#d firoducts. Also includes broad capabilitiesnalgsis,
evaluation and testing of non-metallics includihg &nalysis of the nature, behavior, and phystatacteristics of
non-metals and their constituents, including thetmaisms and effects by which materials reactrasses,
environments, and processes.

2.10.2.3. Failure Analysis (MSEFAILURE) [1062]

Knowledge capability and practices associated wetiearch into the characteristics and performaho®terials
and the design, development and testing of thogerrabs within aerospace structures such as feghtems, ground
support and facility systems, and investigation ewaluation of failed materials and surfaces teeine the root
causes of failure. Includes the capability to gr&| plan, and execute failure analysis for a camepbfabricated of
a structural material, identify failure modes aadammend improvements to resolve original problem.( redesign
component, which may include fabricating it frormare resistant material). Examines failures byuatiang
metallurgical cross sections, plus applicationheffull range of etching techniques in additiornhte traditional
techniques based on reflected light microscopy,asal use a broad range of non-destructive teticttniques and
a full range of mechanical testing equipment tongifiathe failure modes and rates. Includes knogieand
practices in operation of electro-optical and d@sjit equipment (such as scanning electron micpsCEM,
ESCA, OLM, SIMS, energy-dispersive x-ray, computed radiography and Auger microprobe spectroscsigy)

to augment observations made metallographicaltietect or confirm chemical contributions to failunechanism
composition, examine fractures or crack-like defeahd to analyze hardness, grain size, surfaguistg of the
first few atomic layers, as well as bulk microstwral features. Includes the development of mathets for
assessment of material durability and responsaviwamental conditions and contaminants. Inclusiesd
knowledge of materials disciplines, including matetypes such as ceramics, metallics, compositdspalymers as
well as tribology or surface science.

2.10.2.4. Contamination Control (MSECONTAM) [1063]

Knowledge capability and practices associated thighapplications in materials, processes, contamnmand
foreign object debris (FOD) control requirementfirditon and insuring proper implementation througgnsulting,
monitoring, testing and training services. Arefgesponsibility include contamination control &iedeign object
debris (FOD) program development addressing bathrgt processing and on-orbit applications as apipléc

NASA Competency Management System Pages8



NASA Competency Management System CMS-DOC-01

Workforce Competency Dictionary Rev. 7A

Ground processing includes all areas from desigtenals procurement, manufacturing, assembly, test
transportation, storage, launch site processingaagdgost flight refurbishment activities. Incladare laboratory
analysis and testing skills useful in ground preges materials and instrumentation applicationssfoface cleaning
and cleanliness analysis/inspection. On-orbitiappbns include thermal vacuum environmental @csp
simulation testing. Material and process evaluegtielated to space simulation include material@rponent
outgas testing, sensitive hardware bake-out agatiin, and ultraviolet enhanced contaminant de¢iposi
characterization.

2.10.3. Mechanics and Durability (MECHDUR) [62]

Knowledge, capability and practices associated usithg and modifying advanced analytical and comatportal

methods to assess the capability of structuresthstand applied loads and environmental condétiithout failure.
Includes the development of structural math mofitelshe analysis of complex indeterminate structureechanical
systems, and propulsion systems to determine gtaleesponse to multiple external and internairemmental
conditions. Includes the performance of fatigué fiacture mechanics analyses to assess strutifaralncludes broad
knowledge of associated disciplines including stread dynamics, materials science, structural ardhanical design
and damage tolerance. Also involves the plannimthdevelopment of structural tests including measant, instrument
and test systems to assess structural charaas@std validate mathematical models.

2.10.4. Mechanical Systems (MECHSYS) [17]

Knowledge, capability and practices involving thesign, development and testing of vehicle andunsént structures,
mechanisms deployment systems, associated mechgrooad support equipment and facilities strucsurtncludes
knowledge of mechanical requirements developmeethanical system interfaces among instrumentsystdas,
vehicle and ground systems; vehicle and instrunmamufacturing and assembly; and vehicle and ingnialignment
techniques and qualification testing. Includesvdedge of manufacturing techniques, materials, rapitial and
materials standards, parametric computer aidedjdlesiechanisms design, basic structural analystskaowledge of
the state of best practice for complex mechanigstems.

2.10.5. Non-destructive Evaluation Sciences (NONDESSCI) [67]

Research knowledge, capabilities, and practiceddoeloping and applying advanced sensors, heattitoning
technologies, computational techniques, and NonDetste Evaluation (NDE) methodologies, e.g., X;nalfrasonic,
eddy current inspection, to characterize advancaémals and structures, for developing intelliganitonomous micro
and nano-methods for characterization, health radng, control, and self-repair of aerospace systend for
developing techniques and concepts for nondestriidw detection, manufacturing process controksey, and
instrument system miniaturization.

2.10.6. Structural Dynamics  (STRUCTDYN) [61]

Research knowledge, capabilities and practiceddweloping and analyzing methods to predict, vexifg control
structural dynamic response for aerospace strucaurd components including payloads, launch vehatel propulsion
systems. Involves ability to develop high fidelityegrated mechanical three-dimensional modetsnilate system
behavior and to provide a more thorough understandi interactions between structures and the matfanechanisms.
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2.10.7. Thermal Structures (THERMALSTR) [105]

Research knowledge, capabilities, and practiceddsigning, developing, analyzing, and validatimgyinal-structural
concepts for aerospace systems subjected to extpenational environments and for developing detgghnology for
thermal-structures applications and for multiscgdémization of metallic materials, structures, daldrication
processes.

2.10.8. Structural Impact Dynamics Characterization, Evaluation and Test Capability
(STRUCTCHAR) [178]

Knowledge of all aspects of structural impact dyiwasmesearch and testing (full scale and sub-staleclude dynamic
material characterization, vertical and horizonl@p testing, vehicle crash testing, and landiagity evaluations.
Competency includes knowledge of and ability teestigate problems of free, forced, or self-indueibdation of flight
vehicle structures and analysis of the resubingctural responses. Knowledge and ability tdyameaa large variety of
configurations over an extreme range of flight paters in overlapping related structural fieldonmpetency involves
experimental and analytical investigations, methbeleelopment, material characterization studiestacdkinology
solutions to understand and control the responsermposite and metallic structures and vehicleesystdue to impact
dynamic loads.

2.11. Thermal/Fluid Competency Suite

2.11.1. Cryogenics Engineering (CRYOENG) [26]

Knowledge, capabilities and practices associatéld agrospace cryogenic systems, particularly ferimgpropulsion,
life support, refrigeration and laboratory procasse&his includes handling characteristics, mat@raperties, system
safety, and system unique requirements for theaadeeffective usage of cryogenic fluids for resbadevelopment,
design, analysis, test, operation and/or evaluatfamyogenic fluids storage and transfer systesndbdth fuels and
oxidizers.

2.11.2. Fluid Systems  (FLUIDSYS) [106]

Knowledge, capabilities, and practices associaibasic fluid physics research (including micragtational study of
complex fluids, multiphase and phase change, flyithmics and instabilities, and interfacial phenoa)eas well as
modeling and development, design, integration,\aigltest, operation and evaluation of aerospemeng and flight
closed fluid systems. Knowledge of assessmentaqfirements, establishment of specifications anduetian to insure
proper function and compatibility of fluid systemmardware/components. Also includes integratiooaritrol logic and
control systems design to ensurea fully functigorakess system, and design and development afinnshts for
imaging fluid leaks, evaluating sensitivity, vidmat susceptibility and field usability to ensurdesemplementation,
particularly for hydraulic and pneumatic fluid paveystems. This requires the basic knowledge kiticb§ mechanical
design, fluid physics, fluid mechanics, componestign, and integrated system layouts / designeaaltiation of their
capability to satisfy functional and performancguieements. Agree with recommended change, howewere under
new knowledge category mechanical engineering.

2.11.3. Thermal Systems (THERMALSYS) [104]

Knowledge, capabilities and practices associatél éat transfer, fluid flow, and thermodynamicshe design,
development, testing, integration and evaluatiopasfsive and active thermal control systems focesgraft, propulsion
systems, instruments, experiments, sensors, dirgrafind systems, thermal protection systems acitity systems.
Includes knowledge and practices in the developmkativanced thermal hardware and thermal techgdtogfuture
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spacecraft, propulsion systems, instrument, ansiseapplications including heat pipes, two-phas# transfer systems,
cryogenic systems, advanced coatings, and heatgpumpludes knowledge of the development of matkets for low
and high speed convection, conduction, radiatiblateon and aeroheating.

2.12. Multi-disciplinary R&D Competency Suite

2.12.1. Advanced Analysis and Design Method Development (AADMD) [91]

Enable the mission and system analysis and techydlades for advanced aerospace system concemsi&dge of
systems analysis methods for use in advanced miasialysis and aerospace systems concept develogmen
technology assessment. Knowledge of multidiscipyimiesign optimization methods for use in concdpfu@liminary
and detailed engineering analysis and design afsperce vehicles and spacecraft (including designufacturing, and
operations).

2.12.2. Advanced Measurement, Diagnostics, and Instrumentation (ADVMDI) [111]

Knowledge, capabilities, and practices associaiétine@search and development, assessment, implatimmtand
integration of advanced measurement, flow diagossinstrumentation to understand and discover fibysics, to
develop and validate physical/chemical models,tarslipport aerodynamic, aerothermodynamic, acquestit
hypersonic airbreathing propulsion design and amalyf aerospace vehicles in ground facilities iarftight. Inherent
within this competency is also the ability to resoissues arising from test articles, data system integrated
measurement systems and their interactions.

2.12.3. Advanced Experimentation and Testing Technologies (AETT) [109]

Knowledge of advanced experimentation and testimi@gophies and approaches that provide result§dom research
activities in specialized areas such as structunesgrials, airborne Systems, aerodynamics, angusion. Ability to
develop and use specialized facilities and equiprsiech as wind tunnels, arc-jets, and laboratoriesludes knowledge
of how to plan, conduct and interpret experimetgsl results to understand the interaction ofékshents on the design
of current and future aerospace vehicles. Alsolires ability to develop, manage and enhance tesegses to
optimize productivity, cycle time, data quality,st@nd customer satisfaction.

2.12.4. Mathematical Modeling & Analysis (MMA) [86]

Knowledge, capabilities and practices associatéial mvathematical modeling, the design of algorittamd applied
computational methods, simulation and analysishgsigal systems to represent structural, fluidsrtted, dynamic,
chemical, or other real phenomena in a quantifiaidener. This includes using manual calculatiots@mputer
simulation software. Models can refer to launchiele, spacecraft, ground support equipment, hagdiguipment, and
facility/flight interface hardware related physicgistems design of algorithms and applied comprtatimethods. This
includes capability in the area of quantum compmutibinderstanding of the physical principle repnésé in the model
is essential to this competency.
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2.12.5. Nanotechnology (TINYTEC) [57]

Knowledge of the study of characteristics and prige of extremely small materials for developmeimew
capabilities and applications in support of ageméssions, programs and projects such as advaneedses, storage
capabilities and computer systems. Includes aenstahding of how to apply nanoscience findings, abroad
knowledge of other research and engineering diseip!

2.12.6. Space Environments Science and Engineering (SPACE_ENV) [155]

Knowledge of composition, elements, behaviors amgkict of the space environments on the designjajavent,
testing and operation of systems and componentdimspace vehicles and satellites. Involves wtaledling of space
environments such as ionizing radiation, plasmaeareids, orbital debris, solar and thermal envinents. Involves the
ability to perform analyses to define the environtsgequantify their effect on spacecraft desigwetlgpment and
operations and perform trade-off studies to optinperformance and assess risk.

2.12.7. Terrestrial & Planetary Environmental Science and Engineering  (PLANETENV) [23]

Knowledge of composition, elements, behaviors amubict of the terrestrial and planetary environmentthe design,
development, testing and operation of systems antgponents for aerospace vehicles and satellitesMes
understanding of atmospheric variables such as piafiles, turbulence, cloud cover, ice/frost fotima. Involves the
ability to perform analyses to define the environteequantify their effect on vehicle design, depahent and
operations and perform trade-off studies to optinizrformance and assess risk.

3. Mission Operations Knowledge Domain

3.1.Mission Operations Competency Suite

3.1.1. Advanced Technical Training Design  (ADVTEC) [3]

Knowledge of state-of-the art practices requirettam technical personnel such as flight crewramugd support to
accomplish objectives for near-term or futuristicsions. ldentify training objectives, designiag plans, tools,
curricula and simulations using advanced techniquiegolves knowledge of instruction providers dadls, and how to
employ and assess these resources.

3.1.2. Mission Assurance (MA) [30]

Knowledge of methodologies and practices suchskddentification, analysis, planning, tracking amwhtrol (e.qg.,
Certificate of Flight Readiness process, produatagament process) used to achieve mission, prodyebcess
success. Activities include independent verifmatdf product design requirements, testing valatgtcritical
inspections, facility evaluations, flight safetyadysis, development of recommendations, and trgck@rrective actions.

3.1.3. Mission Execution (MISEXC) [4]

Knowledge, capabilities and practices associatéidl tve execution of missions, including pre-laudalinch, in-orbit
and recovery operations for space flight, or cotidgcsafe, efficient and effective operation ofeash or training
aircraft. Manage command and control activitiegjlpad integration and operations, robotic operatiand EVA
operations according to mission objectives inclgdhme technical activities and real-time decisimaking and problem
resolution during mission critical operations.

3.1.4. Payload Integration (PAYLOADINT) [5]

Applies knowledge and practices of managementneeiand engineering to lifecycle of all payloadccsrsh
experiments. Ability to optimize use of existingsgems for accomplishment of science objectived,tardetermine
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engineering requirements such as payload suppatvage definition, design, fabrication, integratiemd testing, and
operating procedures. Includes ability to integzalyloads into vehicles and determine requirenamspredict
operating impacts between payloads and vehicledityMo test and process payloads, and integtagentsuccessfully
on-board the vehicle.

3.1.5. Weather Observation and Forecasting (WOBSFR) [6]

Knowledge, capabilities and practices associatél @éveloping or improving techniques for observimdorecasting
local weather conditions in a coastal, semi-tropécavironment. Specific capabilities include higisolution in-situ or
remote sensing of wind, temperature and humidigsescale meteorological modeling; high-resoluti@asurement of
atmospheric electric fields and charge; radar rmetegy; theoretical or numerical modeling of frdeatric charge
generation and dissipation in clouds; and relatedsa It also includes developing concepts of ater for the
application of these technologies to Range operstigentifying and evaluating deficiencies in ggiemal weather
support for new or existing requirements; undeitamthe impact of meteorological variables on Raagerations and
systems; and knowledge of the application of weadhéa and technologies to the design of operdtEystems and
procedures.

3.1.6. Integrated Logistics Support (INTLOGSUP) [162]

Knowledge, capabilities, concepts, and methodsrafegic logistics planning, ad execution, emphagiproactive
techniques to ensure maximum logistics influenceymtems acquisition as well as optimum life-cyoknagement of
acquisition and legacy systems. Capabilities uhelplanning, developing, implementing, and sustgitihe Logistics
Engineering activities necessary to satisfy supptirements while minimizing life-cycle costs;intanance planning;
manpower and support planning; supply support; samxmuipment to include test, measurement anchdistie
equipment (TMDE); providing technical data; traigiand training support; Logistics Support Analy&iSA) for
developed and modified hardware and software ismted and components down to the piece part leviebtina
continual and iterative basis; generation of dapaiis to the Logistics Management Information (L&tabase.

3.1.7. Program/Project Analysis (PROJANALYS) [147]

Knowledge, capabilities and practices associatéd fermulating, planning, implementing, trackingdagwvaluating work
and its associated requirements and risks, rarigingone-time projects to program-level work. (€at ability is to
develop, analyze, and oversee resources, schesalenanagement controls needed by the PrograméProgmager to
achieve the appropriate balance between resowdesdule, and technical objectives. Includes kadgé associated
with finance, budgeting, schedule, configuratiomagement, and project controls.

3.1.8. Technical Management (TECHMMT) [153]

Knowledge, capabilities, and practices of techrficahulation, planning, implementing, integratiamdamanaging of
complex engineering work. This includes speciavdedge in field of expertise, technical resouncemagement to
meet mission specific technical milestones, andgsses associated with mitigating or accepting risk

3.2.Quality/Safety/Performance Competency Suite

3.2.1. Quality Engineering & Assurance (QEA) [29]

Knowledge, capabilities, and practices associaiéutive assurance of quality (aeronautic and aatrtc) for all phases
of the mission life-cycle including design, mandtaing, assembly, testing and operations. Capglidi planning,
defining, documenting, and executing quality regients for products, processes, and systems thati@able to the
activity, proportional to the risk, and consisteiith established NASA guidance, practices, anddaeds including
NASA workmanship standards, NASA parts standarddeFal Acquisition Requirements (FAR), and NASA
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recommended practices for contract quality and lsepassessment. Knowledge of destructive anddestructive
material testing and inspection techniques usemlidate product compliance, including related cacit data
deliverable requirements. Knowledge of ISO 9000 A8 9100 series of quality standards, as welhasability to apply
these standards for complex or critical items. lijbio assess quality system compliance and effeaess in
accordance with requirements of ISO 9000 and ADL&lity standards. Knowledge of inspection, angiand
surveillance methods which can range from a one-tast or inspection of a product, process, onigerte periodic in
process monitoring of contract performance. Apiid manage, and/or evaluate the results of qualitgtions (audits,
surveys, reports, acceptance data package/test,refm) performed by NASA, NASA designated/deteda
representatives, and/or third party certificatiadies. Ability to continually improve quality thmgh advocacy and
dissemination of advanced quality tools, technigteshnology, practices, policy, procedures, aathimg. Ability to
perform quality data analysis and trending, to aeiee deficiency root cause(s), and to implemefeotifze preventive
measures.

3.2.2. Reliability & Maintainability Engineering & Assurance (RMEA) [28]

Knowledge, capabilities and practices used to deffight, ground support, and facility systems, ipguent and
instruments for performing their intended functfona specified interval under stated conditiorigbility) and/or have
a defined capability to be restored to operatictatus following a failure (maintainability). Cdplities include the
capacity to: define mission success criteria; defind evaluate compliance with systems/equipment
reliability/maintainability requirements, includingdundancy requirements and allocations; modéésysequipment
from a reliability/maintainability perspective, inding system failure logic modeling, physics afdee, and predictions;
perform and evaluate quantitative and qualitativalyses and assessments, including failure modesféects
analyses/critical items list, limited life itemslculation of reliability and maintainability perfdbance and importance
measures; perform and evaluate statistical analyeisding, and trade-offs; perform and evaluatenteaance analyses,
such as reliability centered maintenance technijcqulas, perform and evaluate laboratory testing @mgineering
analyses; evaluate system/equipment failures &rihéte root cause and develop corrective actiopsdeent similar
failures in the future; integrate reliability/maaimability requirements, activities and resultdwather related disciplines
(competencies) such as Safety Engineering and Asser Risk Management, Probabilistic Risk Assessnarality
Engineering and Assurance, Human Factors, Softissarance, Acquisition and Contract Management,Langstics.
Also includes availability which can combine theraknts of reliability and maintainability in a siegarameter.

3.2.3. Risk Management (RISKMMT) [123]

Engineering / Scientific background and knowledfermineered systems. Knowledge, capabilities,madtices
associated with risk management and the risk-indarglecision-making process, as applied to engidesrgems.
Knowledge of Decision Analysis, including formutati analysis, and use of performance measureskinradeoff
studies and selection of alternatives. Knowledgesifmanagement techniques, in particular, rigitdication and
analysis using both qualitative and quantitativdhigques. Ability to apply the principles of Contus Risk
Management (CRM) to the identification, analysianping , tracking and control of technical andgreanmatic risk
including mission performance, safety, cost, aritbdale. This includes knowledge of fundamentd msnagement
concepts for major procurements that require foaguisition planning, and ongoing program/proj&d¢ management
activities.

3.2.4. Safety Engineering and Assurance (SAFENG) [27]

Knowledge of scientific, engineering and managerpeinciples for ensuring safety of missions andesys through
controlled design, development, operation, andatiap Includes ability to develop safety policée®l to use analytical
tools such as hazard analysis, failure modes dedtefanalysis, fault tree analysis, and probdtulissk assessment, and
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develop technical reports of results, conclusians, recommendations to support risk-informed decisnaking.
Develop safety performance measures and applyiarded techniques such as safety audits, assetssnmspections,
trend analysis, precursor analysis, and samplimgadnitor safety performance and to identify anchalate/mitigate
hazards and achieve an acceptable level of rigkjimthe constraints of operational effectivenass suitability, time,
and cost throughout all phases of the system (omjéife cycle.

3.24.1. System Safety  (SYSSAFETY) [1104]

Engineering / Scientific background and knowledfiermineered systems. Knowledge, capabilitiespaadtices
associated with the use of formal approaches tlyamhazards that impact human, environment andiomsassets
in order to provide decision makers with recomméioda on ways to eliminate the hazards or reduet tfsk to
acceptable levels. Involves the ability to devedafety risk models using qualitative techniqueshsas System
Hazard Analysis and quantitative techniques sudPrababilistic Risk Assessment to proactively agactively
identify the need for risk trade studies concerme®plution of hazards; to formulate risk reductitrategies; and to
timely and effectively communicate safety risk gigs to decision-makers.

3.2.4.2.  Probabilistic Risk Assessment  (PROBRISK) [1105]

Knowledge, capabilities and practices associatéid tve development and application of system risklabs to
support design engineering, reliability analysesl dsk-informed decision making. This includes #ssessment of
mission success criteria, the development of aotisieenarios using logic techniques, phenomenabépdure
modeling, the quantification of accident scenatisifg probabilistic and statistical analysis tegheis, consequence
assessment (evaluation of the physical consequeheesident scenarios), uncertainty and risk-trafi@nalysis,
and risk communication..

3.2.4.3. Trend Analysis  (TREND) [1106]

Knowledge, capabilities and practices associatéd thve identification of trends and patterns inrad&nowledge
and demonstrated capability in statistical analygikiding both classical and Bayesian statiskc®wledge and
demonstrated capability in using software packdégesend analysis, such as SPLUS, SYSTAT, or SAS.
Knowledge and capabilities in data mining techngjaed statistical learning approaches. Involvesattility to
identify statistically significant time trends, peins associations, outliers, and periodicitiegolves the capability
to interpret the information provided by trends gadterns in terms of their program implications.

3.2.4.4. Precursor Analysis (PRECURSOR) [1107]

Knowledge, capabilities, and practices associatétthe identification of forerunners to failuren&wledge of risk
analysis techniques and risk models to be ahilefeo the risk implications of conditions, eventssequences of
events that are precursors to accidents. Knowlefigeantification techniques to assess the proitabitplications
of a precursor event or a precursor sequence evantdves the screening of data and records totifyepotential
candidate precursors and assessing the risk intiplsaof the screened events to estimate the $gwfithe event in
terms of the nearness of the event to a failui@coident. Involves the assessment of preventativait@ative
actions to determine their impact on the precupsobability or consequences.

3.2.5. Software Assurance Engineering (SWASSURANCE) [139]

Knowledge, capabilities and practices associatéd the planning, organizing, performing, monitorengd directing
software assurance activities for software eitloguaed or developed for all phases of the protifextycle including
product concept, acquisition, contractor selectind oversight, requirements definition, design,leéngntation,
problem reporting, corrective action, verificatiand validation, testing, operations, maintenanid,ratirement.
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Software Assurance practices include software proassurance, process assurance, quality, refiglstifety, security,
risk management, verification, validation, and ipeledent verification and validation. Additionaldemonstrate
knowledge of current software and systems enginggmiactices, languages, management, planningjasids,
procedures, and recommended processes. Assutgsdbass and product standards are approprigpéeinented
correctly, followed, and improved.

3.2.6. Configuration Management (CONFIGMMT) [154]

Knowledge of configuration management practicesired to define, document, control and manage chatgthe
functional and physical attributes of system hamgwaoftware, and information as applied to systiegycle. Ability
to control baselines, including identification (ué@ments, interfaces, and physical and functiattabutes of
configuration items) and control of changes to base Knowledge of CM status accounting methodsetmrd and
report status of baselines. Capability to conduiclits of the overall configuration management psses performance,
conduct Physical Configuration Audits, and suppamctional Configuration Audits. Knowledge of NASA
Program/Project management processes and the/abiptan, conduct, and evaluate the evolving lasglfor NASA
Programs/Projects in accordance with the NASA gpméition management requirements and standards.

3.2.7. Mishap Investigation (MISHAPINV) [149]

NASA employee who understands NASA mishap investiggpolicy, and requirements, and has the sldllpdrform all
aspects of mishap investigation including preservallecting, and impounding evidence, interviegyinonducting
analyses, drawing conclusions, generating recomatems, and writing NASA mishap reports.

4. Leadership & Management Knowledge Domain

4.1.Management Competency Suite

4.1.1. Executive Management (EXECMMT) [170]

Knowledge, capabilities and practices associatéld ieading change, people, and work of an orgaioizatincludes
awareness and understanding of relevant stratagibsechniques to effectively create a vision fuarge and engage
others in implementing the change process. Abititgpply human capital and leadership strategiesrtpower teams
and develop leadership capabilities in lower lewehagers. Ability to determine an organizationisibess direction
and vision, and set goals that align with broadgercy objectives and related functional or progpdans. Knowledge
of methods for integrating work from across funetiband organizational boundaries, considering dexgross-
functional, cross-center, division, business armbggphic implications when approaching problemssues.
Knowledge of how to apply policies and regulatitimst impact NASA including NASA Strategic Plan, siisn
Directorate Roadmaps, President's Management Ag&mice Act, and GPRA. Ability to assess impaatarfk
performance on NASA's relationships with externastomers and stakeholders.

4.1.2. Business Work & Team Management (BUSWORKMMT) [172]

Knowledge, capabilities and practices associatéidl wiividuals that must understand and managie thet aspects of
functional business opertions, as well as manageaf@mployees and/or teams. This pseudo competeqgyres the
supervisor or lead to have the following competesici

* Any business management related competency

 Employee & Team Leadership

*  Work Performance Leadership
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4.1.3. Project Work & Team Management (PROWORKMMT) [173]

Knowledge, capabilities and practices associatéll wdividuals that must understand and managle thet aspects of
managing a project, as well as management of eraptognd/or teams. This pseudo competency regh&esipervisor
or lead to have the following competencies:

» Project Management

» Employee & Team Leadership

*  Work Performance Leadership

4.1.4. Technical Work & Team Management (TECWORKMMT) [171]

Knowledge, capabilities and practices associatéll wdividuals that must understand and managle thet aspects of
technical work, as well as management of emplogedsor teams. This pseudo competency requiresufer@sor or
lead to have the following competencies:

e Technical Management

» Employee & Team Leadership

»  Work Performance Leadership

4.2.Professional Development Competency Suite

4.2.1. Program/Project Management (PROJPROGMT) [122]

Knowledge, capabilities and practices associatél fermulating, planning, implementing, managimacking and
evaluating work and its associated requirementsiakd, ranging from one-time projects to prograwel work.

Critical abilities are to define customer and statder needs and constraints, reduce ambiguitpjectives, develop
and manage an efficient project organizationalkcstine, and apply system architecture principledeteelop and manage
technical requirements in order to achieve the @meaite balance between resources, schedule, emaical
requirements. Includes knowledge associated witem architecture, finance, budgeting, risk assess schedule,
configuration management, contract technical mamagé and project controls.

4.2.2. NASA Leadership Competency = (NASALEADER) [140]

Knowledge, capabilities and practices associatéidl iwading and managing change, people, and woak of
organization. Includes awareness and understadirglevant strategies and techniques to effelgtimeate a vision
for change and engage others to implement the ehamgess. Knowledge of how to apply human capitdl
leadership strategies to empower individuals aathteto achieve shared outcomes and develop leguleegiabilities in
lower level managers. Understanding of range affizes that create an environment that valuegsityepromotes
inclusion of all employees, and leverages talehtdlaeam members. Develop systems that alldecéfe assignment,
prioritization and monitoring of work. Align wonlnit performance objectives with organizationalemtives and
removes obstacles and barriers to organizatiorthpamgrammatic performance.

4.2.2.1. Employee & Team Leadership  (LEADTEAM) [1001]

Knowledge, capabilities and practices associatéld @@mmunicating business direction, goals andoperdnce,
developing and maintaining relationships and atiés and conducting problem solving for effectieeidion
making. Includes understanding of effective inéegonal and group communication principles andrtiegtes to
gather, comprehend and express ideas in an effattanner, and inform and influence others. Indudewledge
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of techniques and approaches to resolve confli¢treagotiate effective outcomes. Demonstratestalbiibalance
short-term needs with long-term priorities and édeiscomplex cross-functional, cross-center, dorisbusiness
and geographic implications when approaching probler issues. Knows how to apply appropriate tieghas,
procedures and policies in the management of workfto achieve work objectives and maintain effectind
positive operational environments.

4.2.2.2. Knowledge & Communication Management  (LEADCOMM) [1002]

Understands and applies knowledge managementg@actheories and success factors. Possesseskigevdnd
capability to lead efforts to capture, organizerestand share knowledge from major team, functiooadmunity or
programmatic efforts. Creates systems that fat#litcommunication of knowledge within NASA in order
leverage best practices, and technical know hoadgancements within the Agency. Possesses knoeviefdg
information technologies available at NASA and sel@nd uses those appropriately for managing andk
develops strategies to integrate new technologythreg workplace. Understands and applies pringipfe
information security in relation to data publishimgchnology transfer and release of information.

4.2.2.3. Work Performance Leadership  (LEADWORK) [1003]

Knowledge, capabilities and practices associatéial @étermining an organization’s business directind vision,
and setting goals that align with broader Agenggctives and related functional or program plakkeowledge of
how to apply policies and regulations that impa&S4 including NASA Strategic Plan, President’s Mgement
Agenda, Space Act, and GPRA. Ability to assessarhpf work performance on NASA's relationship wétkternal
customers and stakeholders. Ability to develagiesys that facilitate the effective assignment oflvand
measurement of results. Knowledge of methods tegiating work from across functional and orgarnare!
boundaries.

4.2.2.4. International Relations  (LEADGLOBAL) [1004]

Knowledge, capabilities and practices associatéd ferming and maintaining cross-cultural relatibips and
international partnerships and alliances. Undedsitey of the rules and policies that regulateiotade international
partnerships and how to work within those guiddimeorder to accomplish objectives and sustairoing
relationships.

5. Science Knowledge Domain

5.1.Space Sciences Competency Suite

5.1.1. Astromaterials, Collections, Curation & Analysis (ASTROMATER) [55]

Apply knowledge of foreign materials, and planetseiences to the collection of materials from fgngplanets, and
developing and using appropriate processes forlimgnaind curating them. Includes knowledge and skjprocessing
the materials to protect Earth system from contation.
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5.1.2. Astrobiology (ASTROBIO) [54]

Apply knowledge of biology, chemistry, physics, attler sciences in interdisciplinary experimeralservational,
theoretical, and modeling studies of the originlyedevelopment, and transmission of life in oramtronomical bodies
and media, including the Earth and its atmospled,to determine how and where life arose and edobn Earth and
elsewhere, with due regard to environmental comatitiand limits.

5.1.3. Astronomy & Astrophysics (ASTRONOMY) [52]

Knowledge of the fundamental processes of radiaimhdynamics for the study of the structure andpmsition of the
Solar System, other planetary systems, stars afidrstystems, galaxies, and the structure andigwalof matter and
cosmology. Use a variety of observational methddsa analysis techniques and theoretical modealbacacterize the
physical and dynamical states of celestial objat#tgermine formation history and predict futurelation. Use physics
and chemistry knowledge to conduct observationglegmental and theoretical studies and modelingtafs, nebulae,
galaxies, and systems of stars and galaxies, acidcofmstellar, interstellar and intergalactic n@dgiarticles, molecules
and radiation fields, in all electromagnetic wangfiln ranges. Includes study of specialty areals asgGamma Ray &
X-Ray Astronomy and Cosmic Ray Astrophysics, inchhgélectromagnetic waves, x-ray emissions and cosayi
particles provide data for examining the contetnticsure, origin and evolution of space elements.

5.1.4. Earth Atmosphere  (EARTHATM) [44]

Knowledge of the fundamental processes of radiatbamistry and dynamics in the study of the stmectind
composition of the Earth's atmosphere. Conceideirmplement a variety of observational methodsa @atalysis
techniques, and theoretical models to charact#hizstate of the atmosphere, detect variabilityexplain the
responsible forcing mechanisms, and predict thedustate of the atmosphere. Able to develop mpdeiment missions
to conduct atmospheric research, and contributieet@evelopment of atmospheric instrument and setesalopment.
Includes subspecialty knowledge in areas such d&afan and Climate, Stratospheric & Troposphefeistry.

5.1.5. Planetary Atmospheres  (PLANETATM) [163]

Knowledge of the fundamental processes of radiatibamistry and dynamics in the study of the stme&caind
conposition of the lower and upper atmosphierdefdanets and the origin and evolution of planeasmospheres.
Conceive and implement a variety of observationethmds to characterize the state of the atmospbéthe planets-
past and present, detect variability and explagnrésponsible forcing mechanisms, and predictuhed evolution and
state of planetary atmospheres instrument andensios development. Includes subspeciality knovéadareas such as
Radiation and Climate, Atmospheric Chemistry anaidyics, Atmosphere-Surface Interactions, Celestainics,
Solar-Planetary Relationships, Planetary Magne&tds and Magnetospheres.

5.1.6. Planetary Science (PLANETSCI) [53]

Knowledge of space science applied to conductipgemental, observational, and theoretical studiesmodeling of
planets, planetary satellites, asteroids, cometteanoids, and other objects, media, and particlése solar system, in
order to determine their composition and propeitiesich areas as atmospheres, magnetospheresplidéres,
cryospheres, and interiors.
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5.1.7. Space Physics (SPACEPHY) [51]

Uses knowledge to conduct experimental, theoretizal/or applied physics and modeling relating &dter, radiation,
and their interactions, and ranging from elemenpanyicles and fields to atomic, and nuclear ptyysiondensed matter
physics, optical, gravitational and quantum meatenhydrodynamical and magnetohydrodynamical msyand
General Relativity, and as applied to the natucestructure of the universe and to chemical, bigllgand geophysical
systems. Includes specialty areas such as sojaicghinvolving use of observational and experiraestudies to model
the Sun and its magnetic activity, characteristosnposition and influence on the Earth and otlemetary bodies, as
well as space plasma physics, focused on near-Eavironments such as the magnetosphere and e pies.

5.2.Earth Sciences Competency Suite

5.2.1. Biology and Biogeochemistry of Ecosystems (BBECO) [46]

Apply knowledge of biology, biogeochemistry of egstems and the global carbon cycle to researcterstahd and
predict how terrestrial and marine ecosystems ahafgsearch ecosystems as they are affected tynhativity, and
as they change due to their own intrinsic biolobiyaamics, and as they respond to climatic vaetiand, in turn,
affect climate. Emphasis is on an understandin@fprocesses of the Earth system that affecajiaaity for biological
productivity, explain the role of the biospheregarth system function, and promote proactive ecotdgtewardship.
Ability to understand, study and properly documgrdnges in land cover and land use.

5.2.2. Earth Science Applications Research (EARSCIRES) [49]

Use knowledge of Earth systems and measurementdiadies for designing research into Earth Scietiseiplines that
have the objective of improving the quality of Ida Earth and the longevity of the planet. Applye&rch to such
subjects as resource and disaster managemenipremental assessment, human health and safetyafabéiber,
infrastructure planning, and environmental quality.

5.2.3. Earth System Modeling (EARSYMODEL) [50]

Apply understanding of Earth systems to consolahatf scientific findings into integrated represgians of
atmosphere, ocean, ice land and biosphere systéthghe ability to predict future system trendslavolution of
chemical and biological components.

5.2.4. Geophysical/Geologic Science (GEOSCI) [45]

Knowledge of a wide range of disciplines relatethi earth's composition, its fluid envelopes, @ngosition in space.
Apply concepts and methods in mathematics, physiemistry, and biology to the problems of the aipiere, the
oceans, the solid earth, and the evolution of theqt. Involves ability to conduct far-reachingdies of the origin of
the earth and solar system.

5.2.5. Geospatial Science and Technologies (GEOSPATIAL) [88]

Applies knowledge and practices of geospatial sgeand has the ability to utilize and/or develaptibols for acquiring,
storing, analyzing, and outputting data in multiglmensions, as referenced to the earth by soneedfypeal-world
coordinate system (eg, a map projection). Thetgld reference a geographic location as an ingmrcomponent in
the analyses of effects or trends in biological phgsical socio-economic resources. Understandiaga ability to use
a variety of technology tools, such as geograptfarmation systems (GIS), remote sensing, thenmadipping, image
processing, satellite positioning systems sucha&tiobal Positioning System (GPS), and telemetry.
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5.2.6. Hydrological Science (HYDROSCI) [47]

Knowledge of the scientific study of waters of #erth, especially with relation to the effects odgpitation and
evaporation upon the occurrence and character @fastreams, lakes and on or below the landasetrf Includes
understanding of the hydrologic cycle from preeipin to evaporation or return of the water toghas, and application
of findings to predict rates and amounts of runmoffivers, assess required spillway and resenapiacities, determine
soil-water-plant relationships in agriculture andrrage water supplies.

5.2.7. Oceanographic Science (OCEANSCI) [48]

Research into the composition, activities, processel patterns in the oceans and ocean ice taseEmnderstanding of
how the marine environment interacts with the ofshe planet. Includes research on glaciers emdheets. Use a
variety of data collection methods to collect im@tion about the ocean and mathematically desaniegoredict ocean
processes. Includes ability to translate dataiimftirmation useful in the understanding and intetation of the oceans
themselves and their connection to other eartlesyst

5.2.8. Climate Change and Variability (CLIMATE) [164]

Applies an integrated and cross discipline apprdacinderstanding, assessing, and predicting thié&'E@omplex
climate system. This capability draws from theeotBarth Sciences related competencies to prmldervations at the
high accuracy required to monitor climate changesvaluate its component processes at climateamid¢ime and space
scales, and to enable prediction of future clinchi@nge. This research capability includes thetalbd estimate the
uncertainty of future climate predictions, to sugpmpact assessments, and to develop new clintegereational and
modeling requirements, methods, and capabilities.

5.3.Physical Sciences Competency Suite

5.3.1. Fundamental Physics (FUNPHYSICS) [42]

Knowledge, capabilities and practices associatéidl wésearch and application of electromagnetiemticuum and
classical mechanics, quantum mechanics, and thgmaatcs. May also include studies in materialspggnics,
acoustics, and electromagnetic fields ranging fltnto gamma-ray. It also includes the developméstasors
necessary to carry out these studies. Involvdiyatoi conduct microgravitational research desitjie answer basic
guestions about the nature and structure of theets® and its chemical, biological and geophysgaiems.

5.3.2. Icing Physics (ICEPHYSICS) [107]

Knowledge, capabilities and practices associatéid mesearching and understanding icing physicsyaissdnd testing,
atmospheric science, and ice sensing and protectathods.

5.3.3. Nanoscience (TINYSCI) [56]

Knowledge, capability and practices to study arsgtaech extremely small materials is such aredsedsstructure, shape
how they act, and how their properties change eis $ize changes.
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5.3.4. Fluid Physics (FLUIDPHY) [43]

Employ knowledge of the motion of fluids and théeefs of such motion, to the understanding, corgnal improvement
of industrial and natural processes. Areas ofare$einclude microgravitational study of complexidls, multiphase and
phase change, fluid dynamics and instabilities, intetfacial phenomena.

5.3.5. Advanced Materials and Processing Science  (ADVMATSCI) [65]

Research knowledge, capabilities and practicexcaged with the synthesis, structure, processingpaoperties of
materials, from atomic to macroscopic, including behavior and mechanisms by which types of mdsegact to
stresses, processes and environments, partictharlyarsh environment of space. Includes expetahessearch into
materials such as electronic materials, glassesarics, metals and alloys, lubrication matersdalants, foams,
composites and polymers for improving current amabéing future aerospace applications. Includespudational
research to develop validated structure-propetatiomship models for all classes of materialsludes processing,
testing, and characterizing these materials tthéurtinderstanding of how they can be combinedeatdd to improve
the quality and reliability of systems, control eets and prevent contamination of operating systaneemponents.

5.4.Biological Sciences Competency Suite

5.4.1. Bioethics (BIOETHICS) [156]

Knowledge and experience in interpreting and imgletimg Federal and Agency regulations and guidelioethe
protection of human and animal research subje€tgwledge and expertise in the ethical principles guide
biomedical research. The ability to apply regutatmowledge to implement appropriate and comprsioenreview
mechanisms for the use of human and animal sulijectsearch. The ability to apply the knowled§etbical theory
and thought to guide Agency biomedical researchcéinttal medical policy development and decisioaking.

5.4.1.1. Biomedical and Research Clinical Ethics (BRCE) [1064]

Professional skills and knowledge of bioethics agapto a range of bioethical issues surroundingnieidical
research, particularly those associated with tieeofilluman and animal subjects in research. Broddlatailed
understanding and knowledge of the evolution aneid@ment of ethical thought related to biomedieakarch and
medical practice, to guide the development of Aggralicy, and provision of expert opinion on relatvathical
issues to inform Agency decision-making.

5.4.1.2. Research Subject Protection Regulation (RSPR) [1065]

Knowledge and a thorough understanding of the Fe¢@deid Agency regulatory framework, which govehes tise
of human and animal subjects in research. Knowdexddhe implementation of all regulatory requirenseand all
applicable laws governing research subject pratectiDetailed understanding of the procedural irequents for
the conduct of human subjects Institutional ReviBavards and Institutional Animal Care and Use Coreed, and
knowledge of the implementation of such Agency Blsaand Committees.

5.4.2. Biomedical Research (BIOMEDRES) [34]

Involves the capability to research, investigate eimaracterize the effects of space flight and sup®to microgravity,
radiation, and other stresses on physiologicaltfans (e.g., musculoskeletal, cardiovascular, etiydepth
understanding of the human body, its physical drenical make-up and the associated technology atidoais to
examine the effects of various environments arebsérs. Ability to understand the underlying piiggjical, behavioral
and psychological mechanisms and performance aspsgionsible for biomedical and behavioral chamgbsmans
and animals during spaceflight and apply this imfation to conduct operational and clinical reseaoctievelop, and
validate countermeasures that will ensure the hesdtfety and performance of flight crews involekding launches,
landings, and while in space.
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5.4.3. Cell & Molecular Biology (CELLBIO) [31]

Knowledge of and ability to conduct research oridoesllular function and properties such as gegeletion and
expression or mechanoreception, that may be djreciindirectly impacted by altered gravitationaide and other
space-related effects. Includes biotechnologguésngineering, study of the dynamics of cell bignand interactions
and differentiation in cellular systems within aactoss organisms under a variety of environmeiotadlitions, such as
the physiological changes seen in whole animatesponse to the space environment, and develohbidsentinels.

5.4.4. Developmental Biology (DEVELOPBIO) [32]

Knowledge of and ability to conduct research onptexesses of development, differentiation, andvfron animals
and plants at the molecular, cellular, and gerietiels.
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6. Developmental Competencies and Skills

Overview

In the NASA Competency Management System (CMS)egggional occupational areas will describe the gigeeused
in their professional community in terms of compeies. A competency defines the knowledge, skilisl abilities that
an individual must have in order to demonstraté ttiiay posses that expertise.

As described at the beginning of this document,esoompetencies are used primarily in the workf@le@ning process,
some competencies will be used for employee dewstopal purposes, and some competencies are uskdtforTo
help clarify the intended purposes, CMS makesdhewing distinctions:

I Workforce/Integrated Competencies — Chapter 1-6rie=s the set of competencies that are used tbr bo
workforce planning and employee development purpose

. Developmental Competencies — This chapter descifiteeset of competencies defined by the profeskiona
communities that are targeted towards use for eyeplaevelopmental purposes. These competencies will
break-out the professional expertise, into loweelg of details. They are usually based on a coemggtmodel
that describes all of the detailed expertise thktemprise a professional occupation.

Il. Skills — This chapter will also include descriptonf specific skills. Skills represent a specitapability and are
usually a subset of a developmental competencye,Nlo¢ skills listed in this chapter are not intthdo
represent an all inclusive listing of all the skillsed by the professional community. Selectetsskill be
defined by the professional community as needetrtget specific areas of expertise that need todesured
and monitored at a lower level of detail.

Therefore, only workforce/integrated competencidkhg& used in job positions and employee portfeliDevelopment
competencies and skills will be used for competeaggessments performed by a specific professiomameinity.
Chapter 7 defines selected professional commurgtidstheir competency models.

6.1.Acqusition & Contract Management

6.1.1. Procurement Strategy Development/Understanding Sourcing  (CM_ACM1) [2001]

Ability to advise customers on their acquisitiofated roles and all documentation and informateguired of them.
Ability to guide customers in the development amglementation of strategies needed to assure tizatsgand services
are available when needed to meet mission requiresafebility to identify possible acquisition sourcesdaadvise
customers on competitive options based on busstestggies, market environments, acquisition geald, FAR
requirements; and to determine whether to limit petiion to socioeconomic concerns. Ability to iti§nand
encourage the use of opportunities for small bissirmad other preference programs.

6.1.2. Defining Procurement Requirements  (CM_ACM2) [2002]

Ability to determine the most appropriate methocaduisition for each procurement request asateslto the technical
and business requirements, as well as the orgamahenvironment in which the acquisition will azcAbility to
ascertain that proposed evaluation factors refiemposal performance requirements and are meaniiogfsuccess.

6.1.3. Defining Contractual Relationships/Performance Based Acquisition = (CM_ACM3) [2003]

Ability to identify and select the most appropriatmtractual terms, arrangements, and contracsffpeexample, in
pricing, financing, and payment methods. Abilitydetermine if performance based acquisition issfiygropriate
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strategy and assists in the development of a paeince work statement or a statement of objectiveading
performance standards or incentives that will ¢ifety measure contractor results.

6.1.4. Solicitation of Offers  (CM_ACM4) [2004]

Ability to manage the solicitation process and adte regulations, policies and procedures, indgdiuilding an
appropriate solicitation and publicizing the prament, responding to inquiries, and amending oce&larg the
solicitation when appropriate.

6.1.5. Proposal Analysis and Evaluation  (CM_ACMb5) [2005]

Ability to receive, handle, and evaluate bids/qtiotes and proposals adhering to proper regulatipokgies and
procedures and to assure that offerors meet aitsdlon requirements. Ability to manage and clgalocument the
evaluation of technical, cost/price, and busingsp@sal data incorporating past performance finsliagdit
recommendations, status of contractor businessragstand Cost Accounting Standards Disclosureti@valuation
process. Ability to ensure evaluation adheres ligitation evaluation factors.

a) SKILL : Cost/price Proposal Evaluation

Ability to identify the key factors and considemts in conducting a cost/price evaluation. Abitdyconduct a basis
of estimate analysis and a cost/price analysisrteeaat government pre-negotiation position. Apito obtain and
use probably cost and cost realism in a competiivgronment.

6.1.6. Contract Negotiation (CM_ACM®6) [2006]

Ability to determine negotiation objectives, issuasd strategies. Ability to facilitate discussi@ms conduct
negotiations to achieve a fair and reasonable @ncesettle all negotiation issues. Ability to clgand completely
document the elements of the negotiated agreement.

6.1.7. Contract Award (CM_ACM7) [2007]

Ability to handle all aspects of contract awardiiiniing preparation and distribution of documentstjfications and
debriefing unsuccessful offerors. Ability to resaleomplaints, concerns, and formal protests per BARAgency
guidance.

6.1.8. Contract Administration/Managing Contract Requirements  (CM_ACMS8) [2008]

Ability to work with multi-disciplined teams, COTRmd other individuals in the contract administnatprocess, to
administer contract requirements and manage ventitionships and contract documentation. Abilityrtodify and
monitor contract and subcontract performance akel aay necessary action to apply remedies to prtteaights of the
Government. Ability to investigate, analyze, anchage disputes and negotiate resolutions.

a) SKILL : Incentive Contracting

Ability to determine the balance between governnagt industry goals and objectives in developingféective
incentive strategy that delivers value to bothipart Ability to construct and administer a suctiddsusiness
relationship with the contractor that effectivelptimates and incentivizes them to deliver whatgbeernment
needs on time and within budget.

6.1.9. Performance and Financial Management/Closeout (CM_ACM9) [2009]

Ability to facilitate the evaluation of contractperformance for technical, reporting, schedulirgjivrables and cost
requirements. Ability to analyze financial manageirreports and manage all financial aspects dfacin
administration including cost/pricing remedies hauizing payments. Ability to follow-up on audésults. Ability to
perform required contract closeout activities.
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6.1.10. Personal Effectiveness Skills

a) SKILL : Problem Solving and Customer Support

Identify and analyze problems; provide acquisitielated advice and assistance to customers; respanduiries;
exhibit leadership and creative thinking to soleeplex and significant problems in a collaborafaghion;
generate and evaluate alternatives and put focttmmeended solutions that are based on businessgigs/goals,
and compliant with regulatory and/or statutory riegments; escalate problems/issues for resolutioermnecessary.
Accomplish acquisitions and tasks while treatingeos courteously, fairly and equitably. Establsshad fosters
effective relationships.

b) SKILL : Decision Making

Makes sound business decisions that are withinatmy and/or statutory guidelines and are consistéth
acquisition, program/project, and/or NASA organiza&l objectives. Ability to take appropriate actiand make
difficult decisions when there is little or no ddtahed regulation and policy..

c) SKILL : Communication

Ability to relay procurement decisions, contractapproaches, findings, recommendations, and adinzitiie
information in a clear and concise manner to aetpief audiences. Ability to listen actively andeetively; request
clarification as needed; seek, gather, and organfaemation from co-workers and customers; spaak\arite
clearly, convincingly, precisely, and appropriatdythe task and/or audience. Ability to use effect
communication skills to be persuasive and influethegisions.

d) SKILL : Flexibility, and Adaptability and Self Direction

Realistically assesses own strengths, weaknessgéngact on others. Reflectively and consisteatlgsiders new
ideas and processes; readily adapts to new infamat procedures, changed conditions or unexpeatisthcles
and shifting workload demands to work persistetttlyard objectives; demonstrates an ability to wazkcurrently
on multiple acquisitions. Manages own time effesly.

e) SKILL : Technology Utilization

Effectively utilizes IT applications and devicesgeFPDS, PRISM/CMM, e-mail, wireless devices, )etgthin the
procurement and/or NASA environment to successhadisomplish work projects or tasks including datd a
information gathering and analysis.

f) SKILL : Teaming Skills

Contribute to achievement of program goals by wagknterdependently; determining and respondingtipely to
co-worker or customer needs; sharing knowledgesights with co-workers; inform all appropriaterfies
regarding acquisition/task progress, resource ngedgections and limitations. Respond to and/sphee conflict in
a balanced way. Respond to acquisition or praganh requests in a timely manner; solicit additiagm@rmation
from all members of the acquisition or project temsmecessary to complete tasks in an efficieneffiadtive
manner.
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6.2.Human Resource

a) SKILL - Interpersonal Skills
Shows understanding, courtesy, tact, empathy, condevelops and maintains relationships; may déhlpeople
who are difficult, hostile, distressed; relateslu@lpeople from varied backgrounds and situati®sgnsitive to
individual differences

b) SKILL - Teamwork
Encourages and facilitates cooperation, pridet,teusl group identity; fosters commitment and tegirit; works
with others to achieve goals.

c) SKILL - Customer Service
Works with customers to assess needs, provideassés resolve problems, satisfy expectations, knawducts
and services; is committed to providing qualityguots and services.

d) SKILL -Client Engagement! Management
Knowledge of the principles of organizational deyghent and change management theories, and thdicatpns.

e) SKILL -Knowledge of the Agency's Business
Knows the organization's mission and functions, laomt its social, political, and technological syssawork and
operates effectively within them; this includes gnegrams, policies, procedures, rules, and reigalsiof the
organization.

6.3.Project Management

6.3.1. Project Conceptualization (CM_PROJ1) [2101]

Development of a concept, overall plan, and propfosa successful NASA project. Includes prelianiy definition of;
program/project plan content; acquisition strategg plans; risk management plan; development eébstic cost
estimate and a sound rationale for consistency tWéhiNASA vision, strategies, and objectives.

6.3.1.1. Project Proposal (CM_PROJ1.1) [2102]

Conceptualizing, analyzing, and defining programigcet plans and concepts and using technical egped write,
manage, and submit winning proposals. Also invobl@geloping functional, physical, and operationahéectures
including life cycle costing.

6.3.1.2. Requirements Development and Management  (CM_PRO0OJ1.2) [2103]

Developing project requirements using functionallgsis, decomposition, and allocation; finalizimpject
requirements into the baseline; and managing progegiirements so that changes are minimal. Definin
developing, verifying, reviewing and managing chestp program/project requirements.

6.3.1.3.  Acquisition Management (CM_PROJ1.3) [2104]

Developing, implementing, and monitoring acquisit&irategies, procurement processes, contracitasj\and
approval requirements to support flight hardwari@gre or other project requirements

6.3.1.4. Project Planning (CM_PROJ1.4) [2105]

Developing effective project management plans atebration of project elements for small, moderate
complex projects including scope definition, scHedand resource estimation and allocation for adjgrt phase
activities from concept to operation and disposal..
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6.3.1.5. Cost-Estimating (CM_PRO0OJ1.5) [2106]

Developing credible cost estimates to support &ewaof studies, affordability analyses, stratggienning, capital
investment decision-making, and budget preparatioing project planning. Also, providing informatidor
independent assessments as required.

6.3.1.6. Risk Management (CM_PROJ1.6) [2107]

Project Proposal: Identifying and analyzing riskl és impact; developing and implementing stratedie risk
mitigation; tracking risk, and implementing contirus risk management plans. Also involves commuimigaisk
information to all project/ program levels.

6.3.2. Resource Management  (CM_PROJ2) [2108]

Overall planning, allocation, and management ofjpam / project resources. Includes advocacy; bumlae operating
plan development and management; allocation ohéiizd, facility and other resources; tracking andteol of
contractor performance using Earned Value Manageoresomparable approaches..

6.3.2.1. Budget and Full Cost Management  (CM_PR0OJ2.1) [2109]

Executing NASA and Center budgeting processesrfoual (PPBE) and life cycle budget projections eingu
consistency between resource availability and ptagsource needs, including staffing, facilitieguipment, and
budget, and EVM..

6.3.2.2. Capital Management  (CM_PR0J2.2) [2110]
Allocating, tracking, and managing funding and ottepital resources within a project element, proje program.

6.3.3. Project Implementation  (CM_PROJ3) [2111]

The overall process of project initiation and immpéntation, including delegation of systems engingeresponsibilities
to the technical teans¢e SE competencjepenetration and insight of all contractor aci@s, evaluation of contractor
performance, control of contract changes, and ohétation, and approval of contract award fees thhout the design,
fabrication, assembly, integration, verificatioajidation, transition, and operational phases efgioject lifecycle.

6.3.3.1. Systems Engineering (CM_PR0J3.1) [2112]
See Systems Engineering Competencies later iml¢msment.

6.3.3.2.  Contract Management (CM_PRO0J3.2) [2113]

Performing acquisition management and monitoringreetor activities to ensure products and senéces
delivered on time, at projected costs, and meeatagitract requirements. Also involves performiagiance
reporting and change control functions.

6.3.4. Project Closeout (CM_PROJ4) [2114]

Overall planning and management of project closaotivities, based on assessment of project coraplgtolitical and
other pertinent factors and stakeholder agreements.
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6.3.4.1. Stakeholder Management  (CM_PRO0J4.1) [2115]

Identifying, soliciting, and executing of planniiderrelationships with those individuals and origations that are
actively involved in the project, exert influenceeo the project and its results, or whose intenestg be positively
or negatively affected as a result of project ekeowr project completion..

6.3.4.2. Technology Transfer and Commercialization = (CM_PROJ4.2) [2116]

Evaluating the feasibility, development, progressi@adiness, cost, risk, and benefits of new telcigies so they
can be developed and transferred efficiently afetgfely to project stakeholders or for possible
commercialization.

6.3.5. PROGRAM CONTROL AND EVALUATION  (CM_PROJ5) [2117]

Process for controlling the final outcome of thegram / project including tracking the performantall significant
contractors, vendors, and other involved entitiRequires penetration/insight of contractors’ atnd performance,
allocation of resources, management of mitigatifores, exercise of de-scope options when requanedi leading work-
around options. Also includes management of timtimoum of internal and external project reviews.

6.3.5.1.  Tracking/Trending of Project Performance  (CM_PRO0OJ5.1) [2118]

Monitoring and evaluating performance metrics, pcojisks, and earned value data to analyze, asads®port
program/project status and technical performance..

6.3.5.2.  Project Control (CM_PR0J5.2) [2119]

Performing activities to control cost, schedula] anntent and configuration to assure the projgtiformance is
within approved baseline and to address performaadances.

6.3.5.3.  Project Review and Evaluation = (CM_PRO0J5.3) [2120]

Planning, conducting and managing internal andreatgroject programmatic reviews that include gsimetrics to
monitor and track the status of the project.

6.4.System Engineering

6.4.1. SYSTEM DESIGN (cmSYSENGL1) [2121]

System design includes developing stakeholder ¢afieas, defining technical requirements, perfogrimgical
decomposition, and defining design solutions taoltés a validated set of requirements and a védidalesign solution
that satisfies a set of stakeholder expectations.

6.4.1.1.  Stakeholder Expectation Definition  (cmSYSENGL1.1) [2122]

Elicitation and definition of use cases, scenarggrational concepts, and stakeholder expectafidns includes
identification of the stakeholders, establishingmart strategies, establishing a set of Measur&sfettiveness
(MOEs), validating stakeholder expectation statesjeand obtaining commitments from the customerahdr
stakeholders.

6.4.1.2. Technical Requirements Definition  (cmSYSENG1.2) [2123]

Transformation of the baselined stakeholder expiectinto unique, quantitative, and measurealdertieal
requirements expressed as “shall” statements #mabe used for defining the design solution. Titudes
analyzing the scope of the technical effort, defintonstraints affecting the designs, defining fiomal and
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behavioral expectations in technical terms, defjrihe performance requirements, validating theltieguechnical
requirement statements, defining the Measures dbfPeance (MOPSs) for each MOE, and defining appedpr
Technical Performance Measures (TPMs) by whichrtieah progress will be assessed.

6.4.1.3. Logical Decomposition  (cmSYSENG1.3) [2124]

Transformation of the defined set of technical iegaents into a set of logical decomposition moa@eid their
associated set of derived technical requirementsfaut to the design solution efforts. This irtés allocation of
requirements, resolution of conflicts between dedivequirements, and validation of the derivedrggt
requirements.

6.4.1.4.  Design Solution Definition  (cmSYSENG1.4) [2125]

Translation of the decomposition models and deriegghirements into alternative solutions, then gsialof each
alternative and selection of a preferred altermtinat is fully defined to satisfy the technicajug@ements. This
includes development of a set of ‘make-to,’ ‘buy-teeuse-to,’ or set of ‘assemble and integratestrecified
requirements, interface specifications, requiresémt enabling products, a product verificationrpland a product
validation plan.

6.4.2. PRODUCT REALIZATION  (cmSYSENG2) [2126]

The product realization results in the deliverytef completed system of interest that meets thignispecifications and
stakeholder expectations. This requires produdi@tproduced, acquired, reused or coded; integratediigher level
assemblies; verified against design specificativabdated against stakeholder expectations; antsitioned to the next
level of the system.

6.4.2.1. Product Implementation  (cmSYSENG2.1) [2127]

Generation of a specific product through buyingkimg, or reusing so as to satisfy the design smtudiefinition
specified requirements. This includes preparimgithplementation strategy, review of vendor techinic
information, inspection of delivered, built, or sea products, and preparation of product suppatmentation for
integration.

6.4.2.2.  Product Integration  (cmSYSENGZ2.2) [2128]

Assembly and integration of lower-level validatettl @roducts so as to satisfy the design solutidimitien
requirements. This includes preparing the intégngtlans and procedures, obtaining products eghatte,
confirmation that the products are ready for ind#ion, preparation of the integration environmant preparation
of product support documentation.

6.4.2.3.  Product Verification = (cmSYSENG2.3) [2129]

Demonstration that the end product generated froptementation or integration conforms to its desighution
definition requirements. This includes preparafimmverification efforts, analyzing the outcomdsverification
(including identifying anomalies and establishieggmmended corrective actions), and preparing @ugto
verification report providing the evidence of pretiaonformances with the applicable design solutiefinition
requirements.

6.4.2.4. Product Validation  (cmSYSENGZ2.4) [2130]

Confirmation that a verified end product satisfisintended use when placed in its intended enuient and to
assurance that any anomalies discovered durindatadin are appropriately resolved prior to prodtemsition.
This includes preparing to conduct validation, grnialg the results of validation (including identifg anomalies
and establishing recommended corrective actions)) paeparing a product validation report providihg evidence
of product conformance with the stakeholder expiEsta baseline.
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6.4.2.5. Product Transition = (cmSYSENG2.5) [2131]

Transition of the verified and validated producthie next higher-level customer. This includegpriang to
conduct product transition, evaluating the prodpetsonnel, and enabling product readiness forymtadansition,
preparing sites, and generating required documentad accompany the product.

6.4.3. TECHNICAL MANAGEMENT  (cmSYSENG3) [2132]

Management of the technical activities during ffeedycle of the project includes technical plampirequirements
management, interface management, technical rislageanent, configuration management, technical atsagement,
technical assessment, and decision analysis.

6.4.3.1. Technical Planning  (cmSYSENG3.1) [2133]

The planning for the application and managemertgeh common technical process, as well as theifidation,
definition, and planning of the technical efforcaesary to meet project objectives. This includepgring or
updating a planning strategy for each of the tezdirprocesses, determining deliverable work progifrom
technical efforts, determining technical reportirquirements, determining entry and success @iteritechnical
reviews, determining product and process measaries used, determining critical technical evenggenining
data management approach, determining technisal tisbe addressed in the planning effort, detdngitools and
engineering methods to be employed, determiningpipeoach to acquire and maintain technical exgeerteeded,
preparing the System Engineering Management PEMES and other technical plans, obtaining stakedrold
commitments to the technical plans, and issuingaited technical work directives to implement thehnical
work.

6.4.3.2. Requirements Management  (cmSYSENGS3.2) [2134]

Management of the technical requirements, inclugiryiding bidirectional traceability and managiitanges to
establish requirement baselines over the lifecgtkhe system products. This includes preparingpafating a
strategy for requirements management, selectirgppropriate requirements management tool, trait@ognical
team members in established requirement managereradures, conducting expectation and requirements
traceability, managing expectation and requirersbahges, and communicating expectation and reqaitem
change information.

6.4.3.3. Interface Management (cmSYSENG3.3) [2135]

Establishment and use of formal interface managetoanaintain interface definition, details, andrggiance
among the end products and enabling products. ifitlisdes preparing interface management procedures
identification of interfaces, maintaining interfadecumentation, disseminating interface informateamd
conducting interface control.

6.4.3.4. Technical Risk Management  (cmSYSENG3.4) [2136]

Examination on a continuing basis the risks of méedd deviations from the plans and identifyingguutal technical
problems before they occur so that risk-handlirtgvdies can be planned and invoked as needed sithedife of
the product or project to mitigate impacts on nregtechnical objectives. This includes develoghweystrategy for
technical risk management, identification of teclhrisks, conducting technical risk assessmegfpaming for
technical risk mitigation, monitoring the statuseaich technical risk, and implementing technic mitigation and
contingency action plans when applicable threshioéde been triggered.

6.4.3.5. Configuration Management  (cmSYSENG3.5) [2137]

The process of identifying the configuration of ireduct at various points in time, systematicatinitrolling
changes to the configuration of the product, maiimg the integrity and traceability of the configtion of the
product, and preserving the records of the prodotiguration throughout its life cycle, dispositigm in
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accordance with NPR1441.1 NASA Records Retentidre@ales. This includes establishing configuration
management strategies and policies, identifyinglaess to be under configuration control, maintagnihe status of
configuration documentation, and conduct of configion audits.

6.4.3.6. Technical Data Management (cmSYSENGS3.6) [2138]

Identifying and controlling data requirements, ddqg, accessing and distributing data needed teld@, manage,
operate, and support system products, manage spdsgi data as records, analyze data use; obthimidakcdata
feedback for managing the contracted technicaltsffand assess the collection of appropriate ieahdata and
information. This includes establishing technidala management strategies and policies, maintpstared
technical data.

6.4.3.7. Technical Assessment (cmSYSENG3.7) [2139]

Monitor progress of the technical effort and pre@vidats information for support of the system desigoduct
realization, and technical management efforts.s Tidludes developing technical assessment stestagid policies,
assessing technical work productivity, assessingymt quality, and conducting technical reviews.

6.4.3.8.  Technical Decision Analysis  (cmSYSENG3.8) [2140]

Evaluation of technical decision issues, techradi@rnatives, and their uncertainties to suppoctsien making.
This is done throughout technical management, sydesign, and product realization to evaluate itjgact of
decisions on performance, cost, schedule, anditadhisk. This includes establishing guidelines determining
which technical issues are subject to formal amajycesses, defining the criteria for evaluatitigrnative
solutions, identifying alternative solutions to aglek decision issues, selecting evaluation metlsediscting
recommended solutions, and reporting the resuttdiadings with recommendations, impacts, and ative
actions.

6.5.Project Management & System Engineering Common Developmental Competencies

6.5.1. NASA Internal And External Environments  (cmPMCOM1) [2150]

Aligning activities with Agency vision, mission, f@etives, goals and plans, and center environnsémnigturing
activities to comply with relevant Agency and Cemiecesses and guidelines; understanding and tiqmgreithin the
overall political, budgetary, cultural, technicatpgrammatic, and strategic environment in whighphoject must
operate and succeed, including legal implicatidndASA international agreements, standards, pdieied procedures.

6.5.1.1.  Agency Structure, Mission, and Internal Goals  (cmPMCOML1.1) [2151]

Understanding and successfully adapting work aggr@ad style to NASA's functional, social, cultyrahd
political structure and interrelationships to agkidgency, Mission, Directorate, Center, program project goals.
Includes aligning activities with Agency vision,sgion, objectives, goals and plans.

6.5.1.2. NASA Procedures and Guidelines  (cmPMCOM1.2) [2152]

Structuring activities to comply with relevant Aggrand Center processes and guidelines, includPB™.20.5
and NPR7123.1.

6.5.1.3.  External Relationships  (cmPMCOML1.3) [2153]

Maintaining cognizance of the policies and procedwf other organizations by participating in pssfenal
societies/organizations, contributing to profesalafevelopment activities, researching best prastioom external
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sources such as industry standards, procedureseguldtions and Universities, and developing magonal
partnerships and agreements, where applicable, lgomgmvith ITAR and as well as international agresits and
standards.

6.5.2. Human Capital Management  (cmPMCOM2) [2154]

All elements of project team personnel managenmttiding identifying, recruiting, selecting, managy and evaluating
the team members to achieve a coherent, efficit effective project team. Includes vigorous op@mmunications,
decision-making processes, and working relatiorship

6.5.2.1.  Staffing and Performance  (cmPMCOM2.1) [2155]

All elements of personnel management includingqtif@ng, recruiting, selecting, managing, and exaing the
team members to achieve a coherent, efficienteffiedtive team. Includes vigorous open commuricesi

6.5.2.2. Team Dynamics and Management  (cmPMCOM2.2) [2156]

Managing the team aspects of the workforce. Téusires: working cooperatively with diverse teammbers;
designing, facilitating, and managing team procesdeveloping and implementing strategies to preneam
morale and productivity; motivating and rewardiegh members’ performance; managing relationshigmgm
team members, customers, stakeholders and paramer$acilitating brainstorming sessions, confiegolution,
negotiation and problem solving, communication|atmration, integration and team meetings.

6.5.3. Security, Safety And Mission Assurance  (cmPMCOM3) [2157]

Activities associated with assuring the securitg@ifsitive information and systems, the safetyeo$ég@nnel and
equipment, and success of the project. Includesttification of IT security requirements; developrhand
implementation of an IT security plan; planning ananagement of system safety; planning and managerheafety
and mission assurance requirements and plans aiesvee environmental impact statements; hazardlyses
elimination, and mitigation; mishap investigatiofa|ure review boards; the flight safety revievopess; safety, mission
assurance, and risk management plans.

6.5.3.1. Security (cmPMCOM3.1) [2158]

Assuring that all proprietary, classified and geged information is protected from unauthorized asd
dissemination. Also requires identification ofdnhation technology (IT) security requirements degieloping and
implementing an effective IT security plan.

6.5.3.2. Workplace Safety = (cmPMCOM3.2) [2159]

Ensuring that workplace safety is an integral padeveloping products by applying systems safaghgis
techniques throughout the project life cycle artdgnating critical hazard elimination/mitigation aseires into risk
management and safety plans.

6.5.3.3.  Safety and Mission Assurance  (cmPMCOM3.3) [2160]

Activities associated with assuring the safetyerfspnnel and property and success of the projbesd activities
include: Environmental Impact Statements; hazanddyaes, elimination, and mitigation; mishap inigegions;
failure review boards; the flight safety review pess; and safety, mission assurance, and risk reareag plans.

6.5.4. Professional And Leadership Development (cmPMCOM4) [2161]

The continuous development of professional anddesdidp qualities among all members of the progranoject team
through: mentoring and coaching opportunities; WASItural and functional training opportunitiesaband written
communications that assure all are aware of statdgecisions which affect them; recognition arvdare for personal
achievements; and the example of ethical behavidrcampliance with Federal government policiedlatraes.
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6.5.4.1. Mentoring and Coaching  (cmPMCOM4.1) [2162]

Activities designed to help less-experienced membéthe team to advance their knowledge and caitmeracting
as a advisor, sponsor, or confidant who shares leuge about NASA'’s functional, social, culturaldgpolitical
aspects or provides counseling to cultivate skillsrder to enhance individual, team and orgarizeti
performance and growth.

6.5.4.2. Communication  (cmPMCOM4.2) [2163]

Implementing effective strategies for clear andstauttive communication both internally within ttemm and
externally to stakeholders, other experts, corracnd others. Also involves communicating deosiio a timely
manner.

6.5.4.3. Leadership (cmPMCOM4.3) [2164]

Influencing, inspiring, and motivating individuasd teams to accomplish goals; creating condiionsdividuals
and teams to be effective; and recognizing and néing individual and team achievements. Assigndedegating,
and reassessing tasks/ work assignments. Definitgess criteria for performing tasks, tracking arahaging
success criteria for performance.

6.5.4.4. Ethics (cmPMCOM4.4) [2165]

Demonstrating integrity, ethical conduct, and atakle behavior in all activities in line with fe@government
principles.

6.5.5. Knowledge Management  (cmPMCOMS5) [2166]

The capture, documenting, and sharing of lessarsiel and best practices in an organized fashiogdiace risk and
improve performance on future programs / projdutsugh the use of NASA processes and systems.

6.5.5.1. Knowledge Capture and Transfer =~ (cmPMCOMS5.1) [2167]

Identifying, capturing, evaluating and transferrkrgpwledge in an organized fashion to improve pennce and
reduce risk associated with future programs, systamd projects.

6.5.5.2. Knowledge Sharing  (cmPMCOMb5.2) [2168]

Sharing organizational practices and approachegerkto generating, capturing, disseminating know-and other
content relevant to NASA's business and processes.

6.6.Leadership

6.6.1. Personal Effectiveness  (CM_LDR1) [2020]
Manages self in a manner that displays willingriedearn, honesty, integrity, adaptability and lkesce.

6.6.2. Discipline Competency (CM_LDR2) [2021]

Maintains up to date knowledge and skill competénadiscipline. Sustains and grows the disciptioenpetency of
work unit.

6.6.3. Internal Awareness (CM_LDR3) [2022]

Understands and can use major NASA policies thpaghoperations such as the governance modelg§icat
Management Handbook, Strategic Plan, ITAR, 7129, et
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6.6.4. External Awareness (CM_LDR4) [2023]

Understands and keeps up-to-date on local, nafiandlinternational policies and trends that affeetagency and
shape stakeholders' views and of NASA'’s impacthenetxternal environment..

6.6.5. Strategic Thinking  (CM_LDRS5) [2024]

Formulates objectives and priorities, and implermgfans consistent with the long-term interesthefagency.
Capitalizes on opportunities and manages riskfigo with agency objectives. Anticipates potentibbllenges or
opportunities.

6.6.6. Business Acumen (CM_LDR®6) [2025]

Understands and can strategically and efficiergly NASA’s human, fiscal, financial, procurement] aequisition
systems.

6.6.7. Building Coalitions (CM_LDR7) [2026]

Develops networks and builds alliances; collab@ratoss boundaries to build strategic relatiorsshipl achieve
common goals.

6.6.8. Leading Change  (CM_LDRS8) [2027]

Builds a shared vision of the future with otherstsaas a catalyst for organizational change. Inffes others to translate
vision into action.

6.6.9. Leading People (CM_LDRY9) [2028]

Creates an environment and work unit practicesfasaer and reward teamwork, develop others, leyediversity,
inspire collaboration and promote a results-focuséxsion accomplishment.

6.6.10. Results Driven  (CM_LDR10) [2029]

Employs management practices such as prioritizatielegation and workload allocation that alignaarigational,
functional, programmatic goals and individual gaatsl ensure that they are achieved in a timelyedfiedtive manner.
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7. Competency Models of Professional Occupations

Restrictions and Limitations

Job SelectionThe Competency Management System is not designased as an Agency employment and selection

Rev. 7A

system. It does not meet, nor is required to nieetUniform Guidelines on Employee Selection Proces (29 CFR
1607). When defining a job, competencies relatand can help define, the knowledge requiremamtthe position.
But there are several other qualifications fac{eteh a duties, skills, abilities, location, jolvieanment, etc.) that are

defined and used during the competitive selectioegss. [ For detailed information about the jdlec®n process, see

the NASA HR Desk Procedure on “The NASA CompetitRlacement Plan for Positions GS-15 and Below (ithicly
Trades and Labor Positions)” ]

7.1.Acqusition & Contract Management Specialist - Competency Model

Ref | Section | Competency Competency
Type

1 6.1.1 Procurement Strategy Development/Understanding Sourcing Developmental

2 6.1.2 Defining Procurement Requirements Developmental

3 6.1.3 Defining Contractual Relationships/Performance Based Acquisition Developmental

4 6.1.4 Solicitation of Offers Developmental

5 6.1.5 Proposal Analysis and Evaluation Developmental

6 6.1.5.a Cost/price Proposal Evaluation Skill

7 6.1.6 Contract Negotiation Developmental

8 6.1.7 Contract Award Developmental

9 6.1.8 Contract Administration/Managing Contract Requirements Developmental

10 | 6.1.8.a Incentive Contracting Skill

11 |6.1.9 Performance and Financial Management/Closeout Developmental

7.2.Acqusition & Contract Management Specialist - Competency Model

Ref | Section | Competency Competency
Type

1 6.1.1 Procurement Strategy Development/Understanding Sourcing Developmental

2 6.1.4 Solicitation of Offers Developmental

3 6.1.5 Proposal Analysis and Evaluation Developmental

7.3.Human Resource Specialist - Competency Model

Ref | Section Competency Competency
Type

1 1.4.2.1 Classification integrated

2 1.4.2.2 Compensation Integrated

3 1.4.2.3 Employee Benefits Integrated
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4 1.4.2.4 Employee Development Integrated
5 1.4.2.5 Employee Relations Integrated
6 1.4.2.6 Labor Relations Integrated
7 1.4.2.7 Performance Management Integrated
8 1.4.2.8 Recruitment/Placement Integrated
9 1.4.2.9 Workforce Planning Integrated
10 |3.1.7 Program/Project Analysis Integrated
11 [1.1.2 Business IT Systems Integrated
12 | 6.2a Interpersonal Skills Skill
13 | 6.2b Teamwork Skill
14 | 6.2c Customer Service Skill
15 | 6.2d Client Engagement! Management Skill
16 | 6.2e Knowledge of the Agency's Business Skill
7.4.Program/Project Management - Competency Model
Ref | Section | Competency Competency
Type
1 6.3.1.1 Project Proposal Developmental
2 6.3.1.2 Requirements Development and Management Developmental
3 6.3.1.3 Acquisition Management Developmental
4 6.3.1.4 Project Planning Developmental
5 6.3.1.5 Cost-Estimating Developmental
6 6.3.1.6 Risk Management Developmental
7 6.3.2.1 Budget and Full Cost Management Developmental
8 6.3.2.2 Capital Management Developmental
9 6.3.3.1 Systems Engineering Developmental
10 |6.3.3.2 Contract Management Developmental
11 |6.34.1 Stakeholder Management Developmental
12 |6.34.2 Technology Transfer and Commercialization Developmental
13 |6.3.5.1 Tracking/Trending of Project Performance Developmental
14 | 6.3.5.2 Project Control Developmental
15 |6.3.5.3 Project review and Evaluation Developmental
Program Mgmt/Sys Eng Common Competencies
16 |6.5.1.1 Agency Structure, Mission, and Internal Goals Developmental
17 | 6.5.1.2 NASA Procedures and Guidelines Developmental
18 |6.5.1.3 External Relationships Developmental
19 |6.5.2.1 Staffing and Performance Developmental
20 | 6.5.2.2 Team Dynamics and Management Developmental
21 |6.5.3.1 Security Developmental
22 |6.5.3.2 Workplace Safety Developmental
23 |6.5.3.3 Safety and Mission Assurance Developmental
24 |16.5.4.1 Mentoring and Coaching Developmental
25 |16.5.4.2 Communication Developmental
26 |6.5.4.3 Leadership Developmental
27 |16.5.44 Ethics Developmental
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28 | 6.5.5.1 Knowledge Capture and Transfer Developmental
29 |6.5.5.2 Knowledge Sharing Developmental
7.5.System Engineering - Competency Model
Ref | Section | Competency Competency
Type
1 6.4.1.1 Stakeholder Expectation Definition Developmental
2 6.4.1.2 Technical Requirements Definition Developmental
3 6.4.1.3 Logical Decomposition Developmental
4 6.4.1.4 Design Solution Definition Developmental
5 6.4.2.1 Product Implementation Developmental
6 6.4.2.2 Product Integration Developmental
7 6.4.2.3 Product Verification Developmental
8 6.4.2.4 Product Validation Developmental
9 6.4.2.5 Product Transition Developmental
10 | 64.3.1 Technical Planning Developmental
11 |64.3.2 Requirements Management Developmental
12 16433 Interface Management Developmental
13 | 6434 Technical Risk Management Developmental
14 |6.4.3.5 Configuration Management Developmental
15 |6.4.3.6 Technical Data Management Developmental
16 | 6.4.3.7 Technical Assessment Developmental
17 |6.4.3.8 Technical Decision Analysis Developmental
Program Mgmt/Sys Eng Common Competencies
18 |6.5.1.1 Agency Structure, Mission, and Internal Goals Developmental
19 |6.5.1.2 NASA Procedures and Guidelines Developmental
20 | 6.5.1.3 External Relationships Developmental
21 |6.5.2.1 Staffing and Performance Developmental
22 |6.5.2.2 Team Dynamics and Management Developmental
23 |6.5.3.1 Security Developmental
24 |6.5.3.2 Workplace Safety Developmental
25 |6.5.3.3 Safety and Mission Assurance Developmental
26 |6.54.1 Mentoring and Coaching Developmental
27 |6.5.4.2 Communication Developmental
28 |6.5.4.3 Leadership Developmental
29 |6.5.44 Ethics Developmental
30 |6.5.5.1 Knowledge Capture and Transfer Developmental
31 |6.5.52 Knowledge Sharing Developmental
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7.6.NASA Leadership - Competency Model
Ref | Section | Competency Competency
Type

1 6.6.1 Personal Effectiveness Developmental

2 6.6.2 Discipline Competency Developmental

3 6.6.3 Internal Awareness Developmental

4 6.6.4 External Awareness Developmental

5 6.6.5 Strategic Thinking Developmental

6 6.6.6 Business Acumen Developmental

7 6.6.7 Building Coalitions Developmental

8 6.6.8 Leading Change Developmental

9 6.6.9 Leading People Developmental

10 | 6.6.10 Results Driven Developmental
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Comp
X ID [Designator Title Page |Comp Stakeholder

1 MAP Mission Analysis and Planning 35 | Engineering Community
2 FLTDSG Mission Flight Design 35  |Engineering Community
3  ADVTEC Advanced Technical Training Design 62 | Center Operations Community
4 MISEXC Mission Execution 62 | Center Operations Community
5 PAYLOADINT Payload Integration 62 | Center Operations Community
6 WOBSFR Weather Observation and Forecasting 63 | Center Operations Community
7 | SYSTEMSENG Systems Engineering 33 |Engineering Community
8 DESDEVENG Design and Development Engineering 30 | Engineering Community
9 INTEGENG Integration Engineering 31  |Engineering Community

10 TESTENG Test Engineering 33 | Engineering Community

11 ENGSCISUP Engineering and Science Support 31 | Engineering Community

12 ELMAG Electromagnetics 51 | Engineering Community

13 ELSYS Electrical and Electronic Systems 48  Engineering Community

14 ELDEVTEC Electron Device Technology 56 |Engineering Community

15 [ELMECHSY Electro-Mechanical Systems 48  Engineering Community

16 MICROELMEC Micro-Electromechanical Systems 51 | Engineering Community

17 MECHSYS Mechanical Systems 59  Engineering Community

18 PYROTECH Pyrotechnics 46 Engineering Community

19 FLTGNDSYS Flight and Ground Data Systems 49  Engineering Community

20 AEROSEN Sensors & Data Acquisition 56 | Engineering Community

21 AVIONICS Avionics 48 Engineering Community

22 GNC Control Systems, Guidance & Navigation 49  |Engineering Community

23 |PLANETENV Terrestrial & Planetary Environments Science & Engineer... 62  Engineering Community

24 MANUFACT Manufacturing Engineering 33 |Engineering Community

25 |CHEMENG Chemistry/ Chemical Engineering 46 Engineering Community

26 CRYOENG Cryogenics Engineering 60 | Engineering Community

27 SAFENG Safety Engineering and Assurance 64 | Safety & Mission Assurance

28 RMEA Reliability & Maintainability Engineering & Assurance 64 | Safety & Mission Assurance

29 QEA Quality Engineering & Assurance 63 | Safety & Mission Assurance

30 | MA Mission Assurance 62  Safety & Mission Assurance

31 CELLBIO Cell & Molecular Biology 73 | Science Community

32 DEVELOPBIO Developmental Biology 73 | Science Community

X 33 |NEUROBIO Neurobiology (use 34) INACTIVE - Science Community

34 BIOMEDRES Biomedical Research 72 | Science Community

35 BIOMEDENG Biomedical Engineering 38  Engineering Community

36 AEROMED Aerospace Medicine 37 | Health & Medical Systems

37 |[ECLSS Environmental Control and Life Support Systems 38 | Engineering Community

38 EAS Extravehicular Activity Systems 38  |Engineering Community

39 |[ENVFACT Environmental Factors 39  Engineering Community

40 HUMFACTRES Fundamental Human Factors Research 39  Safety & Mission Assurance
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Comp
X ID [Designator Title Page |Comp Stakeholder
41 [HUMFACTENG Human Factors Engineering 43 | Safety & Mission Assurance
42 FUNPHYSICS Fundamental Physics 71 Science Community
43 FLUIDPHY Fluid Physics 72 Engineering Community
44 EARTHATM Earth Atmosphere 69 Science Community
45  GEOSCI Geophysical/Geologic Science 70 | Science Community
46 BBECO Biology and Biogeochemistry of Ecosystems 70 | Science Community
47 [HYDROSCI Hydrological Science 71 |Science Community
48 OCEANSCI Oceanographic Science 71 Science Community
49 EARSCIRES Earth Science Applications Research 70 | Science Community
50 EARSYSMODEL Earth System Modeling 70 Science Community
51 SPACEPHY Space Physics 70 | Science Community
52  ASTRONOMY Astronomy and Astrophysics 69 Science Community
53 PLANETSCI Planetary Science 69 | Science Community
54 |ASTROBIO Astrobiology 69 Science Community
55 | ASTROMATER Astromaterials, Collections, Curation & Analysis 68 | Science Community
56 TINYSCI Nanoscience 71 Science Community
57 TINYTEC Nanotechnology 62 Engineering Community
58 BIOENG Bioengineering 38 Engineering Community
59 BIOMIMETIC Biomimetics 38 Engineering Community
60 COMNETENG Communication Networks & Engineering 48  Engineering Community
61 STRUCTDYN Structural Dynamics 59 Engineering Community
62 MECHDUR Mechanics and Durability 59 Engineering Community
X 63 | STRUCTSYS Structural Systems (use 1028) INACTIVE - Engineering Community
64 ACMSTR Analytical and Computational Structural Methods 57  |Engineering Community
65 ADVMATSCI Advanced Materials and Processing Science 72 | Engineering Community
66 MATSCIENG Materials Science and Engineering 57  |Engineering Community
67 NONDESSCI Non-destructive Evaluation Sciences 59 | Engineering Community
68 PROSYS Propulsion Systems & Testing 53 Engineering Community
69 AIRPRO Airbreathing Propulsion 52 Engineering Community
70 'HAIRPRO Hypersonic Airbreathing Propulsion 52 |Engineering Community
71 HYPERSYS Hypergolic Systems 53  |Engineering Community
72  ADVPRO Advanced In-Space Propulsion 52 Engineering Community
73 ROCKETPRO Rocket Propulsion 54  |Engineering Community
74 ' BOOMSCI Combustion Science 52 Science Community
75 PWRSYS Power Systems 53 Engineering Community
76 PWRENG Power - Energy Storage 53 Engineering Community
77  PWRPHO Power Generation - Photovoltaics 53 | Engineering Community
78 PWRTHM Power Generation - Thermal Systems 53  |Engineering Community
79 ROBOTICS Robotics 47 Engineering Community
80 COMPSYSENG Computer Systems and Engineering 46 Engineering Community
81 NETSYS Network Systems and Technology 47 Engineering Community
82 SWENG Software Engineering 48 Engineering Community
X 83 | DAMSSYS Data Acquisition, Management and Storage Systems (use - Engineering Community
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1099) INACTIVE
84 INEUNETSYS Neural Networks & Systems a7 Engineering Community
85 IASYS Intelligent/Adaptive Systems 47 Engineering Community
86 MMA Mathematical Modeling & Analysis 61 | Engineering Community
X 87 |DATAVIS Data Visualization (use 1100) INACTIVE - Engineering Community
88 GEOSPATIAL Geospatial Science and Technologies 70 | Science Community
89 ADVMIS Advanced Mission Analysis 35 Engineering Community
90 ASCDTA Aerospace Systems Concept Development & Technology ... 35 | Engineering Community
91 AADMD Advanced Analysis and Design Method Development 61 |Engineering Community
92 LASERLIDAR Laser/Lidar Technology 56 Engineering Community
93 OPTSYS Optical Systems 57 Engineering Community
94 |MICROSYS Microwave Systems 56 Engineering Community
95 REMOTESENS Remote Sensing Technologies 57 Engineering Community
96 DETECTSYS Detector Systems 56 Engineering Community
97 CSAOPS Crew Systems and Aviation Operations 38  |Engineering Community
98 FLTDYN Flight Dynamics 37 Engineering Community
X 99 |APPLAERO Applied Aerodynamics (inactive) INACTIVE - Engineering Community
100 AEROELA Aeroelasticity 36 Engineering Community
101 AERODYN Aerodynamics 36 Engineering Community
102 AEROTHM Aerothermodynamics 37 Engineering Community
103 ACOUSTICS Acoustics 36 Engineering Community
104 | THERMALSYS Thermal Systems 60 Engineering Community
105 THERMALSTR Thermal Structures 60 Engineering Community
106 |FLUIDSYS Fluid Systems 60 Engineering Community
107 ICEPHYSICS Icing Physics 71 Science Community
108 AIRTRAFFIC Air Traffic Systems 37 Engineering Community
109 AETT Advanced Experimentation and Testing Technologies 61  |Engineering Community
110 |SIMFLTSYS Simulation/Flight Research Systems 37 |Engineering Community
111 ADVMDI Advanced Measurement, Diagnostics, and Instrumentation 61  |Engineering Community
112 [FACENG Facilities Engineering and Management 25 |Institutions Community
113 BUSMMT Business Management 17 Center Operations Community
114 PROCESSENG Process Engineering 33 Engineering Community
115 PROFADMOPS Professional Administrative Operations 28 Center Operations Community
116 BUSDEV Partnership & Business Development 16  External Relations Community
117 COMTEC Commercial Technology 17 External Relations Community
118 [FINMMT Financial Management 21 |Financial Community
119 BUDGETMMT Budgeting Management 20 Financial Community
120 |INTAUD Internal Control / Audit 21 Financial Community
121 COSTEST Cost Estimation and Analysis 21 Financial Community
122 | PROJPROGMT Program/Project Management 67 |Agency / CM Program
123 RISKMMT Risk Management 64 Safety & Mission Assurance
124  CONMMT Acquistion and Contract Management Error! | Procurement Community
Bookm
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125 LEGALAPP Legal Application Practice 19 General Counsel Community
126 SECURITY Security & Program Protection 23 Security Mgmt Community
127 | INSCOMP Inspection, Investigation and Compliance 18 | Security Mgmt Community
128 HUMCAPMMT Human Capital Management 27 Human Resources Community
129 EEOMMT Equal Opportunity Management 28 |EEO Community
130 OCCHEALTH Occupational and Environmental Health 24 Health & Medical Systems
131 |BITSYS Business IT Systems 16 Information Technology
X 132 |RESFACPLAN Research Facilities Planning INACTIVE - Institutions Community
133  ENVENGMMT Institutional Environmental Engineering & Management 21 |Institutions Community
134 |[LOGSUPTRAN Institutional Logistics, Supply and Transportation 22 |Institutions Community
135  PUBLICOMM Public Communications & Outreach 20 | Public Affairs Community
136 GOVAF Governmental Affairs 18 Legislative Affairs Community
137 EDTECH Education Programs and Technologies 18  Education Community
138 NUCLEARENG Nuclear Engineering/Propulsion 53 Engineering Community
139 SWASSURANCE | Software Assurance Engineering 65 | Safety & Mission Assurance
140 INASALEADER NASA Leadership Competency 67 |Agency / CM Program
X 141  PERSCOMM Personal Communication INACTIVE - Human Resources Community
X 142 |RELATIONSHIP Relationship Management INACTIVE - Human Resources Community
143 |[FIREPROT Fire Protection Engineering 22 | Safety & Mission Assurance
144 EXPORT Export Control 18 External Relations Community
X 145 | INSFACPLAN Institutional Facilities Planning INACTIVE - Institutions Community
X 146 |INSFACOPS Institutional Facilities Operations INACTIVE - Institutions Community
147 PROJANALYSIS  Program/Project Analysis 63  Agency/ CM Program
X 148 |RESFACOPS Research Facilities Operations INACTIVE - Institutions Community
149 MISHAPINV Mishap Investigation 66 | Safety & Mission Assurance
150 WORKSAFETY Workplace Safety 26 Safety & Mission Assurance
151 EMERGMMT Emergency Management 24 | Safety & Mission Assurance
152 | AIROPS Institutional Aircraft Operations 26 Center Operations Community
153 | TECHMMT Technical Management 63  Agency/ CM Program
154 | CONFIGMMT Configuration Management 66  Agency/CM Program
155 | SPACE_ENV Space Environments Science and Engineering 62  |Engineering Community
156 BIOETHICS Bioethics 72 Health & Medical Systems
157 INTLPGMDEV International Program Development 20 | External Relations Community
158 | DIVERSEMMT Diversity Management 27 |EEO Community
159 |WIRELESS Wireless Communications and Telemetry 51 | Engineering Community
160 METROLOGY Metrology and Calibration Competency 51  |Engineering Community
161 DATSYS Data Systems and Technology 46 Engineering Community
162 INTLOGSUP Integrated Logistics Support 63 Center Operations Community
163 |[PLANETATM Planetary Atmospheres 69 | Science Community
164 CLIMATE Climate Change and Variability 71 | Science Community
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165 PARABUSOPS Para-Professional Business Operations 28 | Agency / CM Program
166 | IMAGING Imaging Analysis 48  Engineering Community
167 'MASTERPLAN Master Planning 22 |Institutions Community
168 FACLTYPLAN Research, Development or Flight Facility Planning 26  |Institutions Community
169 |POLICYMMT Policy Management 20 |Institutions Community
170  EXECMMT Executive Management 66 |Agency / CM Program
171 TECWORKMMT  Technical Work & Team Management 67 | Agency / CM Program
172 BUSWORKMMT  Business Work & Team Management 66 |Agency / CM Program
173 [PROWORKMMT  Project Work & Team Management 67 |Agency / CM Program
174 STUDENT Student Trainee 29 Human Resources Community
175 | SIMULATE Simulation Systems 35 | Engineering Community
176 |LEGALSUP Legal Assistance 18 General Counsel Community
177 EDL Entry, Descent and Landing 35 |Engineering Community
178 | STRUCTCHAR Structural Impact Dynamics Characterization, Evaluation and | 60 | Engineering Community
Test Capability
179 INOT ASSIGNED | Available for Future Use
180 |COTR Contracting Officer Technical Representative (COTR) Procurement Community
Support
LEVEL 2 COMPETENCIES
1001 LEADTEAM Employee & Team Leadership 67 Agency / CM Program
1002 | LEADCOMM Knowledge & Communication Management 68 | Agency /CM Program
1003 LEADWORK Work Performance Leadership 68 |Agency / CM Program
1004 LEADGLOBAL International Relations 68 Agency / CM Program
1005 HFRBIOMECH Biomechanics and Ergonomics Fundamental Research 39 | Safety & Mission Assurance
1006 HFRHABIT Habitability and Environmental Psychology Fundamental ... 39 | Safety & Mission Assurance
1007 HFRPERCEPT Perception and Psychophysics Fundamental Research 39 | Safety & Mission Assurance
1008 | HFRPSYPHY Psychophysiology Fundamental Research 40  Safety & Mission Assurance
1009 HFRFATIGUE Fatigue, Alertness, Circadian Rhythms Fundamental ... 40  Safety & Mission Assurance
1010 |[HFRCOG Cognitive Science Fundamental Research 40  Safety & Mission Assurance
1011 HFRCOMM Communication and Knowledge Management Fundamen... 41 | Safety & Mission Assurance
1012  HFRDECISMK Decision Making and Risk Management Fundamental ... 41  Safety & Mission Assurance
1013 |HFRORG Organizational Science Fundamental Research 41  Safety & Mission Assurance
1014 ' HFRHUMMACH Human-Machine Interaction Fundamental Research 41 Safety & Mission Assurance
1015 HFRMANCNTL Manual Control Fundamental Research 42 Safety & Mission Assurance
X 1016 HFRSUPCNTL Supervisory Control Fundamental Research INACTIVE - Safety & Mission Assurance
1017 HFRTRNG Training and Adaptation Fundamental Research 42 | Safety & Mission Assurance
1018 HFRHUMPERF Human Performance Fundamental Research 42 | Safety & Mission Assurance
1019 HFEBIOMECH Biomechanical Engineering, Technology, Standards 43 | Safety & Mission Assurance
X 1020 |HFEERGO Ergonomics Engineering, Technology, ... INACTIVE - | Safety & Mission Assurance
1021 HFESPACE Space Human Factors Engineering, Technology, ... 43  Safety & Mission Assurance
1022 HFEHABIT Habitability Engineering, Technology, and Standards 44 Safety & Mission Assurance
1023 HFEPERCEPT Perceptual Technologies and Standards 44 Safety & Mission Assurance
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1024 HFECOG Cognitive Technologies 44 Safety & Mission Assurance
1025 |HFEHUMAUTO Human-Automation System Design 45 Safety & Mission Assurance
1026 HFETRNG Training Technologies 45 | Safety & Mission Assurance
1027 HFEHUMERR Human Reliability and Human Error Analysis 45 Safety & Mission Assurance
1028 DDESTRUCT Structural Design and Development Engineering 30 | Engineering Community
1029 DDEELECT Electrical Design and Development Engineering 31 |Engineering Community
1030 DDEPROP Propulsion Design and Development Engineering 31 | Engineering Community
1031 DDETEST Test Fixtures and GSE Design and Development Eng... 31 |Engineering Community
1032 | INTSTRUCT Structural Integration Engineering 32 |Engineering Community
1033 INTMATER Materials Integration Engineering 32 |Engineering Community
1034 INTSYSTEMS Systems Integration Engineering 32 |Engineering Community
1035 INTELECT Electrical Integration Engineering 32 |Engineering Community
1036 INTPROPEL Propulsion Integration Engineering 32 |Engineering Community
1037 TSTSTRUCT Structural Test Engineering 34 Engineering Community
1038 | TSTMATER Materials Test Engineering 34  |Engineering Community
1039 TSTTHERMO Thermal Test Engineering 34 Engineering Community
1040 | TSTELECT Electrical Test Engineering 34  |Engineering Community
1041 TSTPROP Propulsion Test Engineering 34 Engineering Community
1042 ELINSTR Instrumentation Systems 49 Engineering Community
1043 ELEEPART EEE Parts 49 Engineering Community
1044 |ELPARTSPKG Parts & Packaging 49 Engineering Community
1045 ELCIRCUITS Electrical Circuits Engineering 49 Engineering Community
1046 GNCSPACE Spacecraft & Stabilization Control Design and Analysis 50 | Engineering Community
1047 GNCVEHCNTL Vehicle Control Design and Analysis 50 Engineering Community
1048 | GNCGUIDE Guidance Design and Analysis 50  |Engineering Community
1049 GNCNAVSYS Navigation System Design and Analysis 50  |Engineering Community
1050 |APELEC Electric Propulsion 52 Engineering Community
1051  APNOPROP Propellantless Prop 52 Engineering Community
1052 | APCHEM Advanced Chemical & Thermal Prop 52 Engineering Community
1053 RPTURBO Turbomachinery Design and Analysis 54 |Engineering Community
1054 RPCOMBUST Combustion Devices Design and Analysis 54 | Engineering Community
1055 RPVALVES Valves, Lines & Ducts 54 Engineering Community
1056 RPPRPMMT Propellant Management Systems Design and Analysis 54 | Engineering Community
1057 RPAUXPRP Spacecraft and Auxiliary Propulsion System Design ... 54 |Engineering Community
1058 | RPFLUIDMCH Analytical and computational Fluid Mechanics 54 |Engineering Community
1059 RPDYNDATA Dynamic Data Analysis 55 Engineering Community
1060 | MSEMETAL Metallurgy 57 Engineering Community
1061 | MSENONMET Non-metallics 58 Engineering Community
1062 | MSEFAILURE Failure Analysis 58 Engineering Community
1063 MSECONTAM Contamination Control 58 Engineering Community
1064 BRCE Biomedical and Research Clinical Ethics (BRCE) 72 |Health & Medical Systems
1065 RSPR Research Subject Protection Regulation (RSPR) 72 | Health & Medical Systems
1066 OCCMED Occupational Medicine 24 |Health & Medical Systems
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1067  OCCHYGIENE Industrial Hygiene 24  |Health & Medical Systems
1068 OCCPHYSICS Health Physics 25 Health & Medical Systems
1069 OCCASSIST Employee Assistance 25 | Health & Medical Systems
1070 MDPRACTICE Medical Practice 37 Engineering Community
1071 | MDBEHAVIOR Behavioral Health 37 Engineering Community
1072 SECPHYSCL Physical Security 23 Security Mgmt Community
1073 | SECOUNTER Counterintelligence/Counterterrorism Analysis, Investigat... 23 | Security Mgmt Community
1074 SECINFO Information Security 23 Security Mgmt Community
1075 SECNATION National Security Systems 23 Security Mgmt Community
1076 SECPERSON Personnel Security 23 Security Mgmt Community
1077 |SECINDUST Industrial Security 23 | Security Mgmt Community
1078 BITPLAN Information Resources Planning and Evaluation 16  Information Technology
1079 |BITARCH IT Architecture 16 Information Technology
1080 DATDBMMT Database Management Systems 46 Engineering Community
1081 BITSECURE Information Systems Security 17 Information Technology
1082 PARALEGAL Paralegal 18 General Counsel Community
1083  INTLPROPLAW Intellectual Property Law 19 General Counsel Community
1084 GENERALLAW General Law 19 General Counsel Community
1085 CONTRACTLAW Contracts Law 19 General Counsel Community
1086 PERSONLAW Personnel/EEO Law 19 General Counsel Community
1087 ENVLAW Environmental/Real Property Law 19 General Counsel Community
1088 ENVPLAN Institutional Environmental Planning/NEPA 21 |Institutions Community
1089 ENVREMED Institutional Environmental Remediation 22 | Institutions Community
1090 FACIVENG Facility Civil Engineering 25 Institutions Community
1091 FACMECHENG Facility Mechanical Engineering 25  |Institutions Community
1092 FACELECENG Facility Electrical Engineering 25 Institutions Community
1093  ACQPLAN Acquisition Planning Error! |Procurement Community
Bookm
ark not
define
d.
1094 CONFORMAT Contract Formation Error! | Procurement Community
Bookm
ark not
define
d.
1095 CONPERFORM Contract Management and Performance Assessment Error! | Procurement Community
Bookm
ark not
define
d.
1096 FACCONSTMMT  Construction Management 26 | Institutions Community
1097 FACPROPERTY Real Property Management 26 Institutions Community
1098 FACOPSMAIN Facilities Operations and Maintenance 26 Institutions Community
1099 DATLARGE Large Scale Data Systems 46 Engineering Community
1100 |DATVISUAL Data Visualization 47 Engineering Community
1101 STUTECH Technical Student Trainee 29 Human Resources Community

NASA Competency Management System

Pageo6




NASA Competency Management System

CMS-DOC-01

Workforce Competency Dictionary

Rev. 7A

Comp

ID [Designator Title Page |Comp Stakeholder

1102 |STUCLERICAL Clerical Student Trainee 29 Human Resources Community
1103 | STUPROFADM Professional Administrative Student Trainee 29 |Human Resources Community
1104 | SYSSAFETY System Safety 65 | Safety & Mission Assurance
1105 PROBRISK Probabilistic Risk Assessment 65 |Safety & Mission Assurance
1106 ' TREND Trend Analysis 65 | Safety & Mission Assurance
1107 | PRECURSOR Precursor Analysis 65 |Safety & Mission Assurance
1108 SOLIDENG Solid & Hybrid Motor Systems 55 | Engineering Community

1109 LIQUIDENG Liquid Engine Systems 55  |Engineering Community

1110  GNCCTLCOM Control Components 50 |Engineering Community

1111 GNCCTLELE Control Electronics 51 | Engineering Community

1112 | INTLLAW International Law 19 | General Counsel Community
1113 | COMMLAW Commercial Law 20 |General Counsel Community
1114 PATENTAGT Patent Agent 19 General Counsel Community
1115 HCMCLASS Classification 27  |Human Resources Community
1116 HCMCOMP Compensation 27 |Human Resources Community
1117 HCMEMPBENF Employee Benefits 27  Human Resources Community
1118 HCMEMPDEV Employee Development 27 Human Resources Community
1119 HCMEMPREL Employee Relations 28 | Human Resources Community
1120 HCMLABOR Labor Relations 28 | Human Resources Community
1121 HCMPERFMGT Performance Management 28 |Human Resources Community
1122 HCMRECRUIT Recruitment/Placement 28 | Human Resources Community
1123 HCMWORKPLN  'Workforce Planning 28  |Human Resources Community
1124 NOT ASSIGNED | was Strategic Planning/Procurement Strategy Development Procurement Community

1125 NOT ASSIGNED  |was Market Research/Managing Competition Procurement Community

1126 INOT ASSIGNED  |was Small Business and Preference Program Participation Procurement Community

1127 NOT ASSIGNED | was Defining Procurement Requirements Procurement Community

1128 NOT ASSIGNED | was Performance Based Acquisition Procurement Community

1129 NOT ASSIGNED | was Defining Contractual Relationships Procurement Community

1130 NOT ASSIGNED  |was Solicitation of Offers Procurement Community

1131 NOT ASSIGNED  was Bid Evaluation Procurement Community

1132 NOT ASSIGNED  |was Proposal Analysis and Evaluation Procurement Community

1133 INOT ASSIGNED  |was Contract Negotiation Procurement Community

1134 NOT ASSIGNED was Contract Award Procurement Community

1135 NOT ASSIGNED  |was Manage Contract Requirements Procurement Community

1136 NOT ASSIGNED | was Contract Performance Management and Financial Management Procurement Community

1137 NOT ASSIGNED | was Contract Dispute Resolution and Termination Procurement Community

1124 NOT ASSIGNED | was Strategic Planning/Procurement Strategy Development Procurement Community

1125 NOT ASSIGNED  |was Market Research/Managing Competition Procurement Community

1126 INOT ASSIGNED  |was Small Business and Preference Program Participation Procurement Community

1138 COTRSUB1 Procurement Planning and Contract Formation Procurement Community

1139 |COTRSUB2 Contract Management Procurement Community

1140 |BITRQMTS IT System and Requirements Analysis Information Tech Community
1141 BITSOURCE IT Sourcing and Asset Management Information Tech Community
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Comp
X ID [Designator Title Page |Comp Stakeholder
1142 BITINNOVATE IT Innovation Management

1143 BITSERVICE IT Service Management and Delivery Operations

1144 BITINFOMMT Information Management

Information Tech Community
Information Tech Community
Information Tech Community
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Appendix B: Guidelines for evaluating levels of proficiency

In the NASA Competency Model, levels of proficierang intended to reflect an individual's depth xpertise in a
competency. This section provides guidelines aitdra for assessing an individual's expertise leve

How will Tier Levels be used?

Q

Q

Q

Tier levels will be used by professional commuuiad agency functional offices to understand #mabilities of the
workforce and better align that workforce with #igeency’s mission , current needs, and future demand

The tier levels will be used by employees, managerfessional communities, functional offices, d&adership to help
locate expertise in the agency in a reliable astesyatic way.

Tier levels will be used in the employee develophpencess to help employees, managers, and therhtesaurce
development community identify gaps and proficietargets and provide opportunities to refine oragme the
individual’s level of expertise in a selected cotepey.

What are the Tier Levels?

Q

Tier level 1 “Basic Knowledge”: An individual has a basic knowledge of the subjeatter and shows an
awareness of how this competency relates to tbbir |

Tier level 2 “Working Knowledge™ An individual has a working knowledge of the sdijmatter such that they
are able to effectively apply that in their job.

Tier level 3 “Proficient” : Through the experience of applying their knowkeda the job, or other related
activities, an individual has developed a thorougterstanding of the subject matter AND is highigfigient in being
able to apply that knowledge in their work enviramt

Tier level 4 “Subject Matter Expert”: Through years of experience, or advanced studindividual has
developed a comprehensive understanding of thesulvjatter and its interactions with other discipt/competencies.
The individual has advanced their set of skillb¢oable to apply their expertise to a multitudg@mfects and situations.
The individual utilizes their in-depth knowledgedommunicate and collaborate with peers withinrthermal work
environment and outside to other professional essiror technical communities.

How do you evaluate the Tier Levels?

Q

Q
a

Compare an individual's expertise in each competevith the “Tier Indicators Tabfeo determine their proficiency
level.

The tier definition will in most cases provide ategquate benchmark on which to base your assessment.

For a more refined analysis, use the general inglisan the knowledge measurement section of thie.t& ou should be
able to meet the intent for all of the items listettler a single tier column.

NOTE: If you fail to meet one or two of the iterysu may still select this tier rating providing thy@u meet the
overall intent of the tier definitiarHowever, this may show some areas where additimeslopment or experience
is needed.

If you would like more information, or detailed tnsctions, read the sections below.
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Employee Competency ldentification & Self Assessment

O Using the competency dictionary, identify the cotepeies that best describe your areas of expeamntikaowledge.
O Log into the CMS tool and select or add the compaés you have identified as part of your persqaatfolio.
O For each competency, identify your level of pradimty and submit your self-assessed tier ratingndking these
assessments you will need to:
» Review the “tier level assessment exampetl “important things to keep in mindi the sections below.
» Review Appendix D of the CMS Dictionary to determiifithere are any specific tier indicators essdigd by
the functional/professional community
» Review the tier definitions and general indicatorthe “Tier Indicators Tablebelow.

0 OPTIONAL: For each competency, you can submit regie for how you determined your rating, or you paovide
supporting information that relates your experieincapplying your competency. This information ¢ealp your
supervisor with their assessment, as well as, pedps and other employees locate someone withpaoticular
expertise.

Manager Competency Assessment and Validation

O Identify the competencies for the employees thatabe assessed. At a minimum, you should bewage
competencies where the employee has identifieddbkes at Tier level 3 or 4, or where they havetetbnot to
perform a self-assessment. (NOfbe system allows you to validate any and all Eaelnytimg

O Evaluate the employee’s level of expertise for eamhpetency being reviewed. In making your asseststyou will
need to:

» Review & discuss with the employee their past jgvejects, and activities in relation to their catencies.
(Note: Some of this information may have been submitteidogmployee in the CMS Tool when they updated
their portfolio)

» Review the “tier level assessment exampetl “important things to keep in mindi the sections below.

» Review Appendix D of the CMS Dictionary to determiifithere are any specific tier indicators essdigd by
the functional/professional community

» Review the tier definitions and general indicatorthe “Tier Indicators Tabfebelow.

O Log into the CMS tool and submit your assessedating for each competency and employee beingved.

NOTE: There is an optional comment block in which you eofayose to provide as part of your assessment:
» an explanation for your tier rating, or,
e supporting information that was used to help makéryassessment, or,
* notes about areas needing additional employee dpugnt or experience.

U Discuss with the employee the results of your @ssent and any opportunities for further competeteyelopment.

Questions/Feedback/Suggestions

For suggestions on improvements to the tier leeakgal criteria, the tier evaluation process, gr@mpetency specific
criteria, you can submit your comments online i @MS Tool or please contact the CMS Operation anat your
Center.
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IMPORTANT Things to keep in mind

U The tier levels are intended to reflect an individual's level of expertise for specific competencies.
Tier level assessments do not represent an empgoyeeerall capability or their performance let@t his/her current
position. Be careful not to misconstrue the knogkcheasurement areas as performance standards.

» As an example: The CMS Tier validation processtifies an individual's level of proficiency by long at
how the employee uses his/her knowledge/expentigeitify and resolve specific competency related
problems. It is not to evaluate the employee’s alvskill in solving problems.

» Where does this become a factor or issue? You wasider that an individual exhibits tier level Jexrtise in
solving problems relating to his/her knowledgeadatics. That does not mean, that the employesaiae
problems of a similar nature at this same leveltirer competency areas, such as budget management.

» Rule of Thumb: Consider the individual's expertisefor each competency to be unique. Therefore, each
competency for every person should be evaluated &$on it's own merits.

U In some cases, grade levels can help with your assessment, but is not a true measure of expertise.
Example: A person typically advances in respongjtaind grade level as a result of their experiesmog performance.
You can show that in most cases, this is an intireasurement of their level of expertise. As &petbecomes more
knowledgeable in their discipline and in their ktdl apply that knowledge, they can improve theirfprmance and
increase their scope of responsibility. Howevet,albpositions/promotions work this way. Sometineesployees are
promoted due to other qualifications or skills, hetause they are the subject matter expert. Asxample, for most
management positions, individuals are selectethfgir leadership and management skills as muchraspre than, their
technical expertise.

O Tier level evaluations reflect the employee’s expertise, not the level of expertise required by the position the
employee encumbers.
There will be cases where the tier proficiency regfiby position may be higher or lower than thekayee’s current
capability. The evaluation should be for the empkogt his/her current level of expertise, not &well the position
requires..

U Time alone is not a measure of a person’s level of proficiency.
With time and experience, most individuals will bewe very good at what they do. So in this validapoocess, the
expectation is that most people with sufficienterkgnce will be assessed at Tier level 3 “Profitiartheir
competency”. However, to become a subject matteem:the expectation is that an individual had desraething extra
to develop their expertise, beyond the experiemgzéded over time from performing well in the sameiilar type of
job.

U The tier indicators are simple guidelines.
It is not an exhaustive list, nor are the critgréafect. It is intended to be used as a commondraimeference, so no
matter the professional discipline, the organizatar the individual, everyone understands the s@m context around
the information being collected and presented [rores.
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Tier Level Assessment Example

The following example shows how tier levels migbtdpplied in a typical career development scen&nothis example, a
person graduates from college, is hired by NASAl wanorks in a specific field for over 20 years.llistrates the expectations
of this process and provides a frame of referendelp relate other career development scenarios.

* Anindividual graduates with an electrical engimegidegree and is hired in a GS-854-7 AST, compengineering
position to work test and checkout on the Spaceét®hdain Engines avionics system.

» After several months to a year , the employee lsagimelate her education to the principles ofatienics competency
and how it is applied in the shuttle test and cbetlprocess. The employee would select “Avionicsbae of her
competencies at Tier Level 1 “Basic Knowledge”or(Feference, the employee is at the GS-7/9 level.)

» After 1 to 3 years in this position, the employemnd take training classes, learn on the job, aid gxperience from
applying her knowledge on the various checkoutdaskis would advance her expertise to a Tier L@vé&l/orking
Knowledge”. (The employee is at the GS-11 level.)

» After 3 to 7 years, the employee would continuesrn more about avionics systems, how to test, toawoubleshoot,
how to analyze data, how to develop and presehhieal reports, etc. She would become proficierggplying her
knowledge of “avionics” and therefore advance Wex 3 level. (The employee may also have receavpdomotion to
the GS-12 or GS-13 level.)

» After 7 or more years, the employee would take oneniead responsibilities and work on various prtgeAt this point,
the employee decides whether to make a career ehantp continue to work in her professional fialtl further
develop her expertise.

» If she decided to take a management position, ttieemployee starts her new career with a thorough
understanding of the subject of “avionics” and plesf real life experience. However, even though th a
promoation, it does not imply that she has advarnodzking a subject matter expert. As a managerwghe
begin to utilize and build expertise in other skdind competencies, such as leadership and progagement.
And depending on the position, she may not evdizaitier avionics expertise anymore. So she waeriekain at
a tier level 3 for this competency.

» If she decides to continue to work in her profesalidield, she may work on various other projentsye to
different job positions, or take advanced acaderoigses. During this time, she would acquire neevkedge
about avionics and computer systems and experiaraggplying that new knowledge. The employee would
participate in Center, Agency or industry workiegins or panels. All of this would help her to beognized
by her peers as a subject matter expert and thereémsidered Tier Level 4.
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TIER 1

TIER 2

TIER 3

TIER 4

Quick Reference

Basic knowledge

Working knowledge

Proficient

Subject matter expert

Definition

An individual has a
basic knowledge of
the subject matter
and shows an
awareness of how
this competency
relates to their job.

An individual has a
working knowledge of the
subject matter such that
they are able to effectively
apply that in their job.

Through the experience of
applying their knowledge on
the job, or other related
activities, an individual has
developed a thorough
understanding of the subject
matter AND is highly
proficient in being able to
apply that knowledge in their
work environment.

Through years of experience, or
advanced study, an individual has
developed a comprehensive
understanding of the subject matter and
its interactions with other
disciplines/competencies. The individual
has advanced their set of skills to be able
to apply their expertise to a multitude of
projects and situations. The individual
utilizes their in-depth knowledge to
communicate and collaborate with peers
within their normal work environment and
outside to other professional business or
technical communities.

Knowledge Measurements

Use of Tools & Best
Practices

Shows a basic
knowledge of
competency-related
tools and best
practices.

Exhibits ability to
effectively use
competency-related tools
and best practices to
perform their job.

Demonstrates skilled
proficiency in their use of
competency-related tools
and best practices in their
work environment.

Recognized by peers in their community
and/or management, as having
comprehensive knowledge of
competency-related tools and best
practices, how to apply them and how to
improve them.

Knowledge and application of
Policy & Standards & other
documents

Shows a basic
knowledge of
competency-related
policies, standards
and other
documentation..

Exhibits ability to
effectively use their
knowledge of competency-
related policies, standards
and other documentation
to successfully perform
their job.

Demonstrates skilled
proficiency in their ability to
incorporate their knowledge
of competency-related
policies, standards and other
documentation to impact and
modify systems and process
in their work environment.

Recognized by peers in their community
and/or management, for their expert
ability to establish or modify competency-
related policies, standards or technical
specifications and/or development of
other discipline related documentation
utilized in their professional business or
technical communities.

Information Collection &
Analysis

Understand the basic
information/data
elements related to
their competency.

Exhibits ability to
effectively compile and
analyze competency-
related data for their job.

Demonstrates skilled
proficiency in their ability to
compile and summarize
data, produce technical
outputs and provide complex

Recognized by peers in their community
and/or management for their ability to
provide a comprehensive data analysis to
determine performance of organization or
discipline-related systems, processes
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TIER 1 TIER 2 TIER 3 TIER 4
Quick Reference Basic knowledge Working knowledge Proficient Subject matter expert

analysis for their work
environment.

and events.

Problem ldentification &
Resolution

Shows an ability to
review previously
identified competency
related problems and
understand the
applied solution.

Exhibits ability to
effectively utilize their
knowledge to routinely
identify and solve work-
related problems in their
competency.

Demonstrates skilled
proficiency in their ability to
develop or change
procedures/processes to
resolve and/or prevent
difficult technical/business
issues.

Recognized by peers in their community
and/or management for their
comprehensive knowledge of the impact
and interactions between multiple
business/technical systems/processes
that enables them to identify, assess and
resolve complex technical or business
problems.

Professional Development &
Communication

Shows an ability to
read and
comprehend basic
competency -related
knowledge and
information.

Exhibits ability to research,
learn, and apply
competency-related
information to their job and
effectively communicate
that to peers in their
professional community.

Demonstrates skilled
proficiency in their ability to
generate and present
technical or functional
documents and briefings to a
variety of technical,
functional, and/or
management audiences.

Recognized by peers in their community
and/or management for their
comprehensive knowledge of the subject
matter and their communication skills,
they serve as an Agency, Center, and/or
industry-wide resource for information
and are often technical/business expert
representatives on Center, Agency,
industry, or academic working groups,
boards, or panels.

Process/System Application,
Assessment, & Integration

Shows a basic
knowledge of
competency-related
processes/systems
and the ability to
follow prescribed
procedures and
implement plans.

Exhibits the ability to
effectively utilize their
knowledge to review and
assess technical and/or
business processes for
impacts to the work flow.

Demonstrates skilled
proficiency in their ability to
apply their knowledge to
assess and integrate across
organizational, functional, or
competency boundaries
when developing or
modifying business
processes and/or technical
systems.

Recognized by peers in their community
and/or management for their expert
ability to assess customer, system, or
functional requirements in relation to their
specific discipline and provide
comprehensive solutions/products that
meet the resource, technical, or
situational constraints.
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Appendix C: Revision Overview

Revision 7a Changes

ADDITIONAL CHANGES
~ Change# CompetencyTitle

789 Added Chapter 6 - a new category of competenttie Developmental Competencies.
787 Add developmental competencies for the Acdaisi& Contract Management community
788 Add developmental competencies for Engineerorgmunity:

1) Project management

2) Systems Engineering

3) Project Management & Systems Engineering Commoreldpmental Competencies
768-777  Add developmental competencies for the NASAdership Community
791 Added/Documented skills for the Human Resoucoesmunity
790 Added Chapter 7 — Competency Models of PrajaasiOccupations — a way to associated the 3 types

competencies/skills to a professional communitye €bmpetency models added were :

1) Acquisition and Contract Specialist (1102)

2) HR Specialist

3) Purchasing Agent (1105)

4) Project Managers

5) Systems Engineering

6) NASA Leadership

DELETED COMPETENCIES

Back-out the Procurement Competencies added irsRevy.

Since the capability to use developmental competencies was added in revision 7A, it was

necessary to rework the procurement competencies and to remove the 17

integrated/workforce competencies that were added in revision 7, and to modify and move
786 them to the developmental competency area.

The 3 level 1 competencies (and the associated 14 level 2 subcompetencies) that were
added as part of Revision 7 were deleted from the system. No employee or position data
needs to be maintained for historical purposes because these competencies were never fully
implemented. Therefore the competencies were deleted from the system, versus inactivating
them. The Competencies IDs can be re-used in future revisions.

181 1.5.2.0 Acquisition Planning  (ACQPLAN)

182 1.5.3.0. Contract Formation =~ (CONFORMAT)]

183 1.5.4.0 Contract Management and Performance Assessment  (CONPERFORM)
1124-1137 Level 2 subcompetencies.
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l. Revision 7 Changes

. NEW LEVEL 1 COMPETENCIES

778

778
778
778

180

181
182
183

Competency ID intentionally skipped. Reserved for future use.

1.5.1.0 Contracting Officer Technical Representative (COTR) Support (COTR)

The 3 competencies “duplicates” the existing Acquisition Sub-competencies in section 1.2.2
in order to transition them to the “Level 1 “ category.

1.5.2.0 Acquisition Planning  (ACQPLAN)

1.5.3.0. Contract Formation =~ (CONFORMAT)]

1.5.4.0 Contract Management and Performance Assessment  (CONPERFORM)

MODIFIED LEVEL 1 COMPETENCIES

740
711
726
704
741
745
708
746
710
709
754

28
40
41
42
123
139
143
149
150
151
169

Reliability & Maintainability Engineering &ssurance
Fundamental Human Factors Research

Human Factors Engineering
Fundamental Physics
Risk Management

Software Assurance Engineering

Fire Protection Engineering
Mishap Investigation
Workplace Safety
Emergency Management
Policy Management

ADDITIONAL CHANGES

620

Added new Section 1.5 “Acquisition Community Congrety Suite”

NEW LEVEL 2 COMPETENCIES

778
778
778
778
778
778
778
778
778
778
778

1138
1139
1124
1125
1126
1127
1128
1129
1130
1131
1132

Contracting Officer Technical (COTR) ...
Contracting Officer Technical (COTR) ...

Acquisition Planning
Acquisition Planning
Acquisition Planning
Acquisition Planning
Acquisition Planning
Acquisition Planning
Contract Formation
Contract Formation
Contract Formation

1511
15.1.2
1521
1522
15.23
1524
1525
1526
1531
15.3.2
1533

Procurement Planning and Contract Formation
Contract Management

Strategic Planning/Procurement Strategy Development
Market Research/Managing Competition

Small Business and Preference Program Participation
Defining Procurement Requirements

Performance Based Acquisition

Defining Contractual Relationships

Solicitation of Offers

Bid Evaluation

Proposal Analysis and Evaluation
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778 1133 Contract Formation 1.5.3.4 Contract Negotiation
778 1134 Contract Formation 1.5.3.5 Contract Award
778 1135 Contract Mgmt & Performance 1.5.4.1 Manage Contract Requirements
Assessment
Contract Mgmt & Performance 1.5.4.2 Contract Performance Management and Financial
778 1136
Assessment Management
778 1137 Contract Mgmt & Performance 1.5.4.3 Contract Dispute Resolution and Termination
Assessment
757 1140 Business IT Systems 1.1.2.4 IT System and Requirements Analysis
758 1141 Business IT Systems 1.1.2.5 IT Sourcing and Asset Management
759 1142 Business IT Systems 1.1.2.6 IT Innovation Management
760 1143 Business IT Systems 1.1.2.7 IT Service Management and Delivery Operations
761 1144 Business IT Systems 1.1.2.8 Information Management

MODIFIED LEVEL 2 COMPETENCIES

712 1005 Biomechanics and Ergonomics Fundamental Research

713 1006 Habitability and Environmental Psychology Fundamental Research
714 1007 Perception and Psychophysics Fundamental Research

715 1008 Psychophysiology Fundamental Research

717 1010 Cognitive Science Fundamental Research

718 1011 Communication and Knowledge Management Fundamental Research
719 1012 Decision Making and Risk Management Fundamental Research
719 1009 Fatigue, Alertness, Circadian Rhythms Fundamental Research
720 1013 Organizational Science Fundamental Research

721 1014 Human-Machine Interaction Fundamental Research

722 1015 Manual Control Fundamental Research

724 1017 Training and Adaptation Fundamental Research

725 1018 Human Performance Fundamental Research

727 1019 Biomechanical Engineering, Technology, Standards

729 1021 Space Human Factors Engineering, Technology, and Standards
730 1022 Habitability Engineering, Technology, and Standards

731 1023 Perceptual Technologies and Standards

732 1024 Cognitive Technologies

733 1025 Human-Automation System Design

734 1026 Training Technologies

735 1027 Human Reliability and Human Error Analysis

743 1104 System Safety

744 1105 Probabilistic Risk Assessment

755 1079 IT Architecture

756 1081 Information Systems Security

DELETE LEVEL 2 COMPETENCIES

723 1016 Fundamental Human Factors Research Supervisory Control Fundamental Research
728 1020 Human Factors Engineering Ergonomics Engineering, Technology, and Standards
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NEW LEVEL 1 COMPETENCIES

695 177 Entry, Descent and Landing
696 178 Structural Impact Dynamics Characterization, Evaluation and Test Capability

MODIFIED LEVEL 1 COMPETENCIES

697 92 Laser/Lidar Technology

Revision 6a Changes

NEW LEVEL 1 COMPETENCIES

528 175 Simulation Systems Competency
588 176 Legal Assistance

MODIFIED LEVEL 1 COMPETENCIES

520 121 Cost Estimation and Analysis

591 125 Legal Application Practice

524 89 Advanced Mission Analysis

551 39 Habitability and Environmental Factors
550 31 Cell & Molecular Biology

DELETED LEVEL 1 COMPETENCIES

552 33 Neurobiology

NEW LEVEL 2 COMPETENCIES

533 1110  Control Systems, Guidance & Control Components
Navigation

534 1111 Control Systems, Guidance & Control Electronics
Navigation

501 1112 |egal Application Practice International Law

614 1113 Commercial Law

590 1114 Legal Assistance Patent Agent

602 1115  Human Capital Management Classification

603 1116 Compensation

604 1117 Employee Benefits

605 1118 Employee Development

606 1119 Employee Relations

607 1120 Labor Relations

L]
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608 1121 Performance Management
609 1122 Recruitment/Placement
610 1123 Workforce Planning

MODIFIED LEVEL 2 COMPETENCIES
| Change#  CompiD  ParentLevel 1 Competency ~ Level 2Competency Title

589 1082  Legal Assistance Paralegel
] 615 1083  Legal Application Practice Intellectual PropertynLa
616 1084 General Law
617 1085 Contracts Law
618 1086 Personnel/EEO Law
619 1087 Environmental/Real Property

ADDITIONAL CHANGES
Remove the HCM sub competencies added in RevisigreBDCR No 592-597). They will be replaced
with 9 different HCM sub-competencies. (Ref DCR 632-610)

565 Defer the change to delete “Detector Systems”
The competency is to remain Active for Revision 6A and will be schedule for deletion in a future revision.

Revision 6 Changes

NEW LEVEL 1 COMPETENCIES

535 174 Student Trainee

MODIFIED LEVEL 1 COMPETENCIES

508 20 Sensors & Data Acquisition - Aeronautics

525 90 Aerospace Systems Concept Development & Technology Assessment
526 91 Advanced Analysis and Design Method Development
529 29 Quality Engineering & Assurance

530 27 Safety Engineering and Assurance

531 143 Fire Protection Engineering

532 150 Workplace Safety

544 80 Computer Systems and Engineering

566 62 Mechanics and Durability

568 101 Aerodynamics

572 109 Advanced Experimentation and Testing Technologies
573 2 Mission Flight Design

580 114 Process Engineering

DELETED LEVEL 1 COMPETENCIES

L]
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96 Detector Systems
63 Structural Systems

NEW LEVEL 2 COMPETENCIES

536
536
536
545
546
547
548
585
586
592
593
594
595
596
597

1101  Student Trainee Technical Student Trainee
1102 Clerical Student Trainee
1103 Professional Administrative Student Trainee
1104  Safety Engineering and Assurance System Safety
1105 Probabilistic Risk Assessment
1106 Trend Analysis
1107 Precursor Analysis
1108  Rocket Propulsion Solid & Hybrid Motor Systems
1109 Liquid Engine Systems
Human Capital Management Human Capital Leadershifiasaning

Workforce Planning & Analysis

Workforce Recruitment & Retention

Workforce Learning & Capability Building
Leadership & Organization Development
Performance Culture & Workplace Environment

MODIFIED LEVEL 2 COMPETENCIES

539

1003 Work Performance Leadership

ADDITIONAL CHANGES

518

569

570

571

511
513

Move 5.1.8. Terrestrial & Planetary Envir@amtal Science and Engineering (PLANETENV) [23]
From the 5. Science Knowledge Domain To the EBgineering & Technology Knowledge Domain.
Move "Fluid Physics" (43) from section 2.11 rhal/Fluid Competency Suite to section 5.3 Physical
Sciences Suite

Move "Advanced Materials and Procesing Science) {@n section 2.10 Structures, Materials mecha
competency suite to section 5.3 Physical Sciencegpetency suite.

Move "Electromagnetics" (12) from section 2éh§or Systems competency suite to section 2.7riglalct
& Electronic competency suite.

Page 2 Item - 1.2.2.3 Assessment is misspafi¢dssesment

Page 69 - 71 Item - Captions Competenciesdspalled as “Comptencies”
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Appendix D: Competency Tier Indicators

This section is to identify any additional indicegtdor a specified competency, as defined by tmepmdency stakeholders
and the appropriate agency professional commuwhihen evaluating levels of expertise, these indisaéoe to be used in
addition to the general tier indicators definedettion B. If you have any questions, please cotii@cresponsible
competency stakeholders. (reference Appendix A)

Tier
ID Competency Level Indicator
125 | Legal Application All | Member in good standing of the bar of eithefexderal court or the highest
Practice court of any state in the United States or therl@isvf Columbia.
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INDEX
A C
ACOUSEICS...eeeeeeie e ittt e e e e e e e e e e e e e e s e snnnnnes 39 Cell & Molecular Biology..........ceevveiieiiemmmueiiiiiiiniieeeeen. 76
Acquisition and Contract Management........ccccee......... 32 Chemistry/ Chemical Engineering...........cccccccvveeeeeeennn. 49
Acquisition Planning........ccccceeeeeveiiiiicceccecieeeee 32 Classification..........ccccviiiiiiiiieiir e 30
Advanced Analysis and Design Method Development64 Clerical Student TraiN€e........cvvvvvveeeeeveeeecicceivnieeeeee 31
Advanced Chemical & Thermal Prop...........ccceeeeee.o... 55 Climate Change and Variability ... SRR 4o
Advanced Experimentation and Testing Technologiesi5 Cognitive Science Fundamental Research S
Advanced In-Space PropulSion..........ccccceeeeeeevveeeeennnn. 55 Cognitive Technologies..........cccccvviiiiimmeece s a7
Advanced Materials and Processing Science ............. 76 Combustion Devices Design and Analysis.................. 57
Advanced Measurement, Diagnostics, and Instrumentat CombUSLION SCIENCE ........oceeeeciieeee o e 56

.................................................................................. 64 commercial Law .........eeeveeiiiiiiieieiiieeeee e 22
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