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Preface

P.1 -PURPOSE

This document establishes the requirements by which NASA will formulate and
implement space flight programs and projects, consistent with the governance model
contained in the NASA Policy Directive (NPD) 1000.0, NASA Governance and Strategic
Management and-Gevernanee-Handbook.

(NPD-1000.0).

P.2 -APPLICABILITY
a. ThisNASA Interim Directive (NID) for NASA Procedural Requirement (NPR)

=)

7120.5D is applicable-apphies to NASA Headquarters and NASA Centers,
including Component Facilities and Technical the Jet-Propulsien-Laberatory; and
Service Support Centers. This language applies to JPL, other contractors, grant
recipients, or parties to agreements onlyfserviceproviders to the extent specified
or referenced in the appropriatetheir contracts, grants, or agreementswith-NASA.

b. ThisNID NPR-appliesto all current and future NASA space flight programs and

projects (including spacecraft, launch vehicles, instruments devel oped for space
flight programs and projects, research and technology devel opments funded by
and to be incorporated into space flight programs and projects, critical technical
facilities specifically developed or significantly modified for space flight systems,
and ground systems that are in direct support of space flight operations). This NID
NPR-also applies to reimbursable space flight programs/projects performed for
non-NASA sponsors. For existing programs and projects, the requirements of this
document are applicable to the program/project’ s extant phase as of the effective
date of thisNID NPR-and to phases yet to be completed.

c. ThisNID NPR-can be applied to other NASA investments at the discretion of the

responsi blecognizant manager or the NASA Associate Administrator.

P.3 -AUTHORITY
a._ 42 U.S.C. 2473(c) (1), Section 203(c) (1) of the National Aeronautics and Space

Act of 1958, as amended.

NPD 1000.0, NASA Governance and Strateqgic Management Handbook.

NPD 1000.3, The NASA Organization.

NPD 1000.5, Policy for NASA Acquisition

b——NPD 7120.4, NASA Engineering and Program/Project Management
Policy




P.4 -APPLICABLE DOCUMENTS
a. NPD 1001.0, NASA Strategic Plan

b. NPD 8700.1, NASA Policy for Safety and Mission Success

c. NPD 8900.5, NASA Health and Medical Policy for Human Space Exploration

d. NPR 7120.6, Lessons Learned Process

e. NPR 7120.7, NASA Information Technology and Institutional Infrastructure
Program and Project Management Requirements

f. NPR 7120.8, NASA Research and Technology Program and Project Management
Requirements

g. NPR 8000.4, Agency Risk Management Procedural Requirements

h. NPR 8705.5, Probabilistic Risk Assessment (PRA) Procedures for NASA
Programs and Projects

i. NPR9420.1, Budget Formulation

J. NPR9470.1, Budget Execution

P.5 -MEASUREMENT/VERIFICATION

Compliance with this document is verified by submission to responsi blecognizant NASA
officials, at key decision points, of the gate products identified in this document and by
internal and external controls. Internal controls include audit, review, and assessment
processes defined in NPD 1200.1, NASA Internal Control. External controls may include
external audits and reporting reguirements.

P.6 -CANCELLATION
None.



Mike Ryschkewitsch

NASA Chief Engineer

DISTRIBUTION:
NODIS




CHAPTER 1. Introduction

11 Background

1.1.1 NASA space flight programs and projects devel op and operate a wide variety of
spacecraft, launch vehicles, in-space facilities, communications networks, instruments,
and supporting ground systems.” This document establishes a standard of uniformity for
the process by which NASA will formulate and implement space flight programs and
projects consistent with the governance model contained in NPD 1000.0, NASA
Governance and Strategic Management and-Governanece-Handbook. The governance
model provides an organizational structure that emphasizes mission success by taking
advantaqe of different perspectlves that different organi zatlonal elements bri nqNASA

suppeptmgtgmundsystemsg—'FhlsdeeumenH&mended to |ssu05 The orqanlzatl onal
separation of the Mission Directorates and their respective establish-a-standard-of
drifermity-ththe-management-of-sueh-programs and projects (Programmatic Authorities)
and the Headquarters Mission Support Offices, the Center organizations that are aligned
with these offices, and the Center Directors (Institutional Authorities) is the cornerstone
of this organizational structure and NASA'’s system of checks and balances. This system
is built on the principle that “no one gets to grade his or her own work.”

The separation of authoritiesisillustrated in Figure 1--1.

Officeof Administrator

Programmatic Institutional Authority
Authority
Engineering | | Safety and Health Mission Center
MD ETA Mission And Support || Directors

| Assurance Medical Offices

Program SMA H&M
| TA TA

Project

TA =Technical Authority

1 NASA space flight programs and projects often must mature technol ogies to meet mission goals. These
enabling and/or enhancing technologies are also covered by this NPR.



Figure 1-1 Separ ation of Programmatic and I nstitutional Authority

1.1.2 Programmatic Authority resides with the Mission Directorates and their respective
programs and projects. It islargely described in sections 3.1 and 3.2 by the roles and
responsibilities of the NASA Associate Administrator (AA), Mission Directorate
Associate Administrators (MDAAS), and program and project managers.

1.1.3 The Institutional Authority encompasses all those organizations not in the
Programmatic Authority. Engineering, Safety and Mission Assurance, and Health and
Medical organizations are a unique segment of the Institutional Authority. They support
programs and projects in two ways:

a) They provide technical personnel and support and oversee the technical work of
personnel who provide the technical expertise to accomplish the program or
project mission.

b) They provide Technical Authorities, who independently oversee programs and
projects. These individuals have aformally delegated Technical Authority role
traceable to the Administrator and are funded independent of programs and
projects. The Technical Authorities are described in Section 3.4.

1.1.4 Well trained and experienced program and project managers are essential to the
successful accomplishment of NASA’s overall mission as well as to the success of
individua programs and projects. In recognition of this, and in compliance with OM B-
promulgated Federal acquisition program/project management certification requirements,
NASA has instituted an Agency-wide career development framework and program to
certify acadre of career personnel to meet the Agency’s current and future demands for
program and project managers.. The development framework and certification are
contained in the NASA Project Management Competency Model and the Federal
Acquisition Certification for Program/Project Managers—Center Implementation
Guidelines. Certification is reguired for individuals who manage programs or projects
with alife cycle cost greater than $250 million.

1.1.5 332 Central to the program and proj ectbuiding-this-cehesive management
process arets the atroduction-of-NASA-space fHght-program and project life cycles, and
the identification-ef-the Key Decision Points (KDPs) within these life cycles. This
document also outlines program/project decision processes and summarizes the roles and
responsibilities of key personnel involved in respensiblefor-NASA program and project
management: the Agency Program Management Council (PMC), the Mission
Directorates, the Centers;;  program managers, and project managers. It further identifies
and summarizes the technical authority process asit applies to space flight program and

3 The term “Center” here and throughout this document is meant to include NASA Component Facilities,
Technical and Service Support Centers (per NPD 1000.3), and the Jet Propulsion Laboratory (JPL).




| project management;* and codifies the top-level management requirements for safe and
successful program/project formulation and implementation.

1.1.6 13— This document distinguishes between programmatic requirements-en-the
ene-hand; and instituti onal management-process requirements-on-the-other. Both
categories of requirements must ultimately be satisfied in program and project
formulation and implementation. -Programmatic requirements are the responsibility of
the Programmatic Authorities and focus on the space-fhght-products to be developed and
delivered; and specifically relate to the goals and objectives of a particular NASA
program or project. -These requirements flow down from the Agency’s strategic planning
process. -Table 1-1 shows this flow -down from Agency needs, goals, and objectives (;
described in the NASA Strategic Plan); to programs and projects.

* The establishment of atechnical authority process represents a direct response to the Columbia Accident
| Investigation Board (CAIB) recommendations— specifically, CAIB recommendation R7.5-1—and
represents acritical shift in NASA’s program and project management strategy relating to safety.



Table 1-1 Programmatic Requirements Hierarchy

Governing
Direction Content Document | Approver | Originator
Needs, Agency strategic direction based on NPD 1000.0 Administrator | Support
Goals, higher-level direction NASA Organizations
Qbjectives Governance
and Strateqgic
Management
Handbook
NASA
Strategic Plan,
and Strategic
Planning
Guidance
Agency Structure, relationships, principles Architectural | Administrator | Host MDAA
Requirements | governing design and evolution of cross- | Control with Inputs
Agency Mission Directorate systems Document from Other
linked in accomplishing Agency needs, (ACD) Affected
goals, and objectives MDAAs
Mission High-level requirements levied on a Program AA MDAA
Directorate program to carry out strategic and Commitment
Requirements | architectural direction including Agreement
programmatic direction for initiating (PCA)
specific projects
Program Detailed requirements levied on a Program Plan | MDAA Program
Requirements | program to implement the PCA and high- Manager
level programmatic requirements
allocated from the program to its projects
Project Detailed requirements levied on a project | Project Plan Program Project
Requirements |to implement the Program Plan and flow- Manager Manager
down programmatic requirements
allocated from the program to the project
System Detailed requirements allocated from the | System Project Responsible
Requirements | project to the next lower level of the Requirements | Manager System Lead
project Documentation

MDAA = Mission Directorate Associate Administrator; AA = NASA Associate Administrator

1.1.7 31 4—Mahagementprocessreguirements-Institutional requirements are the

responsibility of the Institutional Authorities. They focus on how NASA does business
and are independent of any particular program or project. -These requirements are issued
by NASA Headquarters (--including the Office of the Administrator, Mission
Directorates, and Mission Support Offices); and by Center organizations. Institutional
Management-process requirements may respond to Federal statute, regulation, treaty, or
executive order. -They are normally documented in the following:

a.NASA Policy Directives (NPDsBirective{NPB) — NPDs are Agency policy

statements that describe what is required by NASA management to achieve
NASA’sNASA's vision, mission, and external mandates and describe who is
responsible for carrying out those requirements.




b. NASA Procedural Requirements (NPRs) — NPRs provide Agency-mandatory
Hastruetions-and-requirements to implement NASA policy as delineated in an
associated NPD.

c. NASA Standards— NASA Standards are formal documents that establish a norm,
requirement, or basis for comparison, areference point to measure or evaluate
against. A technical standard, for example, establishes uniform engineering or
technical criteria, methods, processes, and practices.

d. e——Center Policy Directives (CPDsBirective{CPB) — CPDs define Center-
specific policy requirements and responsibilities that apply only to the issuing
Center and operations performed by NASA personnel at that Center (and must
comply with requirements delineated in associated NPDs and NPRs).

e. &——Center Procedural Requirements (CPRs) — CPRs establish Center-specific
procedural requirements and responsibilities to implement the policies and
procedura requirements defined in related NPDs, NPRs, or CPDs. CPRs apply
only to the issuing Center and operations performed by NASA personnel at that
Center.

f. e———Mission Directorate or Programmatic Requirements — Mission Directorate
or programmatic Pregramratie-requirements contained in Mission Directorate or
program documentation that-apply to activities, products, or services supporting
program and project office needs, which could extend across multiple persennet
located-at NASA-Centers.

1.1.81335—ThisNID for revisten-of-NPR 7120.5 is part of arealignment of governing
documents within NASA designed to increase accountability and general clarity in the
flow -down of both programmatic and instituti onal managementpreeess requirements.
Figure 1-22 shows flow down the-deeument-hierarchy-from NPD 1000.0 through
program and project plans. The figure identifies the fivefeur types of

i nstituti onal managerment-proeess requirements that flow down to these plans:
engineering, program/project management, safety and mission assurance, health and
medical-{SM#A)}, and Mission Support Office (MSO) functional requirements. These terms
are defined in Appendix A.




NPD 1000.0

NPD 1000.3
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Management éi;ﬁ?g;ims Health and Medical MSO Functional

Requirements Requirements Requirements

4 l A 4 4
2 v
Mission Directorate Center Engineering
Programmatic and Management
Requirements Policies and
3 Practices

Program and
Project Plans <

A 4

Figure 1-2 Program/Project- Management! ndtitutional Reguirements Flow Down

1.2 Overview of Management Process

1.2.1 Although this document emphasizes program and project management based on
life cycles, KDPs, and evolving products during each life -cycle phase-are-emphasized-n
this-deeument, these are embedded in NASA'’ s four-part process for managing programs
and projects, which consists-eensisting of:

a. Formulation —the identification of how the program or project supports the
Agency’ s strategic needs, goals, and objectives; the assessment of feasibility,
technology, and concepts; risk assessment, team building, and devel opment of
operations concepts and acquisition strategies; establishment of high-level



requirements and success criteria; the preparation of plans, budgets, and schedules
essential to the success of a program or project; and the establishment of control
systems to ensure performance to those plans and alignment with current Agency
strategies.

b. Approva (for Implementation) — the acknowledgment by the decision authority
Decision-Autherity-that the program/project has met stakeholder expectations and
formulation requirements and is ready to proceed to implementation. By
approving a program/project, the decision authoritybecisien-Autherity commits
the budget resources necessary to continue into implementation.

c. Implementation — the execution of approved plans for the development and
operation of the program/project, and the use of control systems to ensure
performance to approved plans and requirements and continued alignment with
the Agency’ s strategic needs, goals, and objectives.

d. Eval uation — the conti nuaI self and ; mdependent assessment{i-e--unbiased-and

. valuation of the performance
of a program or pI‘OJ ect and mcorporatl on of the assessmentevaluation findings to
ensure adequacy of planning and execution according to approved plans and

requirements.

NASA’s core val uesS, illustrated in Figure 1-3, form the foundation for the program

project management process. These values are:

Safety—NASA’s constant attention to safety is the cornerstone upon which
we build mission success. We are committed, individually and as ateam, to
protecting the safety and health of the public, our team members, and those
assets that the Nation entrusts to the Agency.

us:

Excellence—To achieve the highest standards in engineering, research,
operations, and management in support of mission success, NASA is
committed to nurturing an organizational culture in which individuals make
full use of their time, talent, and opportunities to pursue excellence in both the
ordinary and the extraordinary.

Teamwor k—NASA’s most powerful tool for achieving mission successis a
multi-disciplinary team of diverse competent people across all NASA Centers.
Our approach to teamwork is based on a philosophy that each team member
brings unique experience and important expertise to project 1Ssues.

5 Quoted from NPD 1000.0, NASA Governance and Strategic Management Handbook.
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Recognition of and openness to that insight improves the likelihood of
identifying and resolving challenges to safety and mission success. We are
committed to creating an environment that fosters teamwork and processes

that support equal opportunltv, coIIaboratlon Wheemptey—beﬂ—praeﬂee

tecontl nuous Iearnl ng, trust—and openneﬁ to mnovatl on and new |deas

| ntegrity—e—NASA is committed to maintaining an environment of trust,
built upon honesty, ethical behavior, respect, and candor. Our |eaders enable
this environment by encouraging and rewarding a vigorous, open flow of
communication on al issues, in all directions, among all employees without
fear of reprisal. Building trust through ethical conduct as individuals and as an
organization is a necessary component of mission success.

M ission SUCCESS I equir es uncompromising commitment
to safety, excellence, teamwork, and integrity.

Figure 1-3 NASA Core Values.

1.3 Document Structure

1.3.1 In this document, a specific requirement isidentified by “shall,” a good practice by
“should,” permission by “may” or “can,” and expectation by “will.” In chapters 2 and 1:3
NASA's required practice is described in indicative mood, i.e., “ Programs are baselined
or rebaselined and budgeted at a confidence level of 70 percent or the level approved by
the decision authority.”

1.3.2 13- 3——Theremainder of this document is organized as follows: Chapter 2 defines
the life cyclesfor NASA space flight programs and projects.; Chapter 3 defines the roles

11



and responsibilities of program/project team members and their interrelationships. ;-and
Chapter 4 provides the management requirements on programs and projects by life -cycle
phase and specifies the gate products required to transition between phases. Chapters 2
and 3 are written in the indicative mood (to affirm statements of fact) because they
describe how NASA does program/project work. Chapter 4 is written using verifiable
“shall” statements that define specific therequirements that the program/project also
must meet. Programs and projects will conform to chapters 2, 3, and 4 unless awaiver or
deviation has been submitted and approved.

1.3.3132——Appendices C through G contain templates for key management
documents and additional information regarding specific management products, e.g., the
work breakdown structure (WBS).— See NASA’sNASA's POLARIS Web site at
https.//polaris.nasa.qov for website-at-https://pelaris-nasa.gov—fer-an-electronic versions
of theversion-of-the NPR-7120.5D templates. -POLARIS also provides a searchable-and
sertable-database with a search and sort capability foref NPR 7120.5 requirements; and
interactive program and project life -cycle charts with links to guidance on reviews.’

1.3.4 1.3.3——Reference documents relevant to program and project management
activitiesare cited in Appendix H. A limited index to subjects in this document appears
as Appendix I.

® The POLARIS Web website also provides the list of NASA programs and projects from the Meta-Data
Manager (MDM) and links to general information useful to program and project managers.
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CHAPTER 2. NASA Life Cycles for Space Flight
-Programs and Projects

2.1 Defining-Programs and Projects

2.1.1 Space flight programs and projects are often the most visible and complex of NASA’s
strategic investments. These programs and projects flow from the implementation of national
priorities, defined in the Agency’s Strategic Plan, through the Agency’s Mission Directorates as
part of the Agency’s general work breakdown hierarchy shown in Figure 2-1.

Mission
Directorates

Programs

Projects

Figure 2-1 Programmatic Authority Organizational Ageney-\WorkBreakdewn-Hierarchy

2.1.2-This hierarchical relationship of programs to projects shows that programs and projects are
different; and their management involves different activities and focus. -The following
definitions are used to distinguish the two:

a. Program —astrategic investment by a Mission Directorate or Mission Support Office that
has a defined architecture, and/or technical approach, requirements, funding level, and a
management structure that initiates and directs one or more projects. A program defines a
strategic direction that the Agency has identified as needed to implement Agency goals
and objectives.

b. Project —a specific investment identified in a Program Plan having defined requirements,
alife-cycle cost, a beginning, and an end. A project also has a management structure and
may have interfaces to other projects, agencies, and international partners. A project
yields new or revised products and services that directly address NASA'’ s strategic needs.

Regardless of the structure of aprogram or project meeting the criteria of Section P.2, this NID
applies to the full scope of the program and/or project(s) and all activities under the program
and/or project(s). Activities that are not identified in a Program Plan are managed by the program
or project that established the baseline reguirements for the activity. (For example, the program
or project establishing the baseline requirements would cover the activity in its own reporting,
KDP reviews, €tc.)

2.1.3212—NASA’s strategic acquisition process, flowing from NPD 1000.0 and
NPD 1000.5,ptanning-and-autherization is a continuous process requiring the earliest possible




informed decisions to ensure that programs and projects remain consistent with NASA’s
strategic plan and Agency commitments, consider pertinent risks, and have the proper budget
authorization. The Mission Directorate must work with the Center to ensure Center policies and
processes are recognized in the development of reguirements. The Associate Administrator,
Mission Directorates, and Center Directors must work together to ensure an integrated approach
to resource challenges to help align Center resources and mission architectures over a multiyear
timeframe. Three types of acquisition strategy meetings guide these portfolio decisions. These
meetings are summarized below. Additional guidance on the acquisition strategic meetings will
be available in the OCE section of the “ Other Policy Documents” tab in the NASA Online
Directive Information System (NODIS) library.

alda'aWalls

2.1.3.1The-a S-on
aeqersﬂene%ntsarerequrreel—theAcqwsrtlon Strategy PIannr ng (ASP) meetr ng-To prowde an
early view of potential individual program/project acquisitions, and of other selected key
acquisitions, new major acquisitions are reviewed at the that-providesthe ferum-for-senior
Agency management |evel at an ASP meeting. Reviews of new major acquisitions include
ensuring that they fulfill an identified need that is aligned with the NASA Strategic Plan (NPD
1001.0) and are compatible with expected resources and capabilities. In addition to ASPs that
review individual new acquisitions, a broad review is held annually, or more frequently at the
Administrator’s discretion, to evaluate the entire Agency mission portfolio. |ssues addressed
encompass the strategic direction of the Agency as awhole. Topics may include: the appropriate
application of new Agency and Administration initiatives, current portfolio risk and implications
to the future portfolio, high-level make-buy strategy, and the placement of development or
operations work in-house versus out-of-house. ASPs also provide the strategic framework for
addressing challenges associated with fully utilizing NASA Centers capabilities, including
workforce and infrastructure, and shaping the Agency over time. Meeting outcomes include
determining or validating roles and responsibilities of Mission Directorate(s), Centers, major
partnerships, and associated infrastructure.

2132 Them , . ' s-the-Acquisition Strategy
Meeting (ASM) - Before author|2| ng resource expendltur%for major acquisitions, the
acquisition strategy is reviewed and agreed upon by senior Agency management. This includes
consideration of resource availability, implementation of the decisions and guidance that flowed
out of the ASP meeting, impact on the Agency workforce mar nta| ning core capabili |t|es make-
or-buy planning, supportingthal TaaTfarCh .

make-or-buy; Center assignments, etc—)—and potentlal partners ThIS IS genera Iv accompllshed
with an ASM review chaired by the Administrator (or designee), based on information provided
by the associated Mission Directorate or Mission Support Office, and results in recommending
implementation plans for approval.

2.1.3.3 The Procurement Strategy Meeting’ (PSM) Procurement regulations (the Federal
Acquisition Regulation (FAR) and that-g (




Gen#aen-ng@#ﬁeer—andrappre%elese%e%e&mMeNASA FAR Supplement (NFS)) require
specific activities and decisions to be addressed and documented as }-Fhese-events-are-part of

the acquisition planning process for individual procurements. For major and other selected
procurements, thisis accomplished at a PSM, chaired by the Assistant Administrator for
Procurement (or designee), and is based on information provided by the associated program or
project. In addition to the information required by the FAR and the NSF, the PSM should
incorporate the strategic guidance and confirm the decisions of the ASP and ASM to assure the

a |qnment of the |nd|V|duaI procurement actlon Wlth the portfollo and mlssmn ne#maLpFegram

2.1.4 23.3——Within NASA, programs are initiated and implemented to accomplish scientific
or exploration goals that generally require a collection of mutually supporting projects.
Programs integrate and manage these projects over time and provide ongoing enabling systems,
activities, methods, technology developments, and feedback to projects and stakehol ders.
Programs are generally created by a Mission Directorate with along-term time horizon in mind,
though as the Agency’ s strategic direction or circumstances changechanges, aMission
Directorate must occasionally replan -baselineits programs or combine related programs to
increase effectiveness. Programs are generally executed at NASA Centers under the direction of
the Mission Directorate and are assigned to Centers based on decisions made by Agency senior
management consistent with the results ofat the Agency’ s strategic acquisition planning
meetings. -Because the scientific and exploration goals of programs vary significantly, different
program implementation strategies are required, ranging from very simple to very complex. To
accommodate these differences, NASA identifies four basic types of programs that may be
employed:

a. Single-project programs (e.g., James Webb Space Telescope Program) tend to have long
development and/or operational lifetimes, represent alarge investment of Agency
resources in one program/project, and have contributions to that program/project from
multiple organizations/agencies.

b. Uncoupled programs (e.g., Discovery Program) are implemented under a broad scientific
theme and/or a common program implementation concept, such as providing frequent
flight opportunities for cost-capped projects sel ected through Announcements of
Opportunity or NASA Research Announcements. Each such project is independent of the
other projects within the program.

c. Loosely coupled programs (e.g., Mars Exploration Program or Lunar Precursor and
Robotic Program) address specific scientific or exploration objectives through multiple
space flight projects of varied scope. While each individual project has an assigned set of
mission objectives, architectural and technological synergies and strategies that benefit
the program as awhol e are explored during the formulation process. For instance, Mars
orbiters designed for more than one Mars year in orbit are required to carry a
communication system to support present and future landers.




d. Tightly coupled programs (e.g., Constellation Program) have multiple projects that
execute portions of amission or missions. No single project is capable of implementing a
complete mission. Typically, multiple NASA Centers contribute to the program.
Individual projects may be managed at different Centers. The program may also include
other agency or international partner contributions.

2.1.5 23.4——Aswith programs, projects vary in scope and complexity and thus require varying
levels of management requirements and Agency attention and oversight. -Consequently, project
categorization will be used in the remainder of this document. Project categorization defines
Agency expectations of project managers by determining both the oversight council and the
specific approval requirements. Projects are either Category 1, 2, or 3 and are assigned to a
category based initially on: (1) the project life -cycle cost (LCC) estimate, the use of nuclear
power sources, and whether or not the system being developed is for human space flight; and (2)
priority level, which is related to the importance of the activity to NASA, the extent of
international participation (or joint effort with other government agencies), the degree of
uncertainty surrounding the application of new or untested technologies, and spacecraft/ payload
development risk classification (see NPR 8705.4, Risk Classification for NASA Payloads).
Guidelines for determining project categorization are shown in Table 2-1, but categorization may
be changed based on recommendations by the Mission-Birectorate-Associate-Administrator
{MDAA) that consider additional risk factors facing the project. -The NASA Associate
Administrator (AA) approvesfinal project categorization. The Office of the Chief Engineer
(OCE) isresponsible for the official listing ef-NASA-programs-and projects-and-thelr
categorization of NASA programs and projects subject to NPD 7120.4.%°~ For purposes of
project categorization, the project life -cycle cost estimate includes Phases A through F, all WBS
Level 2 elements (see Appendix G), and is measured in real-year (nominal) dollars.

Table 2-1 Project Categorization Guidelines

LCC > $1B, use of
nuclear power
source, or human

Priority Level LCC < $250M $250M <LCC < $1B space flight
High Category 2 Category 2 Category 1
Medium Category 3 Category 2 Category 1
Low Category 3 Category 2

Category 1

2.1.6 22.5—When projects are initiated, they are assigned to a NASA Center by the MDAA
consistent with direction/guidance from the strategic planning meetings. These assignments are

madetn-two-general-manners as part of the strategic acquisition planning process. They are either

® This data is maintained for-the OCE by the Office of Chief Financial Officer in a database called the Meta-Data
Manager (MdBM). This database is the basis for the Agency’ s work break down and forms the structure for
program and project status reporting across all Mission Directorates and Mission Support Offices.




assigned directly to a Center by the Mission Directorate; or are selected through a competitive
process such as an Announcement of Opportunity (AO).'° For Category 1 projects, the
assignment is with the concurrence of the NASA AA. For Category 2 and 3 projects within
tightly coupled programs, the assignment may be recommended by the program
managerPregram-Manager with the concurrence of the MDAA. Once assigned, projects may be
performed wholly in-house, by Governmentgeverament-industry-academiateams, or nearly
completely under contract to industry.

2.1.7 2.26——Figure 2-2 isasummary of the NASA life cyclesfor space flight programs and
projects and provides an overview of their interrelated life cycle management processes with
pointers for key events to sections in this document where more information is provided.

19 As part of the process of assigning projects to NASA Centers, the affected Program Manager may recommend
project assignments to the MDAA.
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2.1.8 Basalines and Cost and Schedule Estimates

2.1.8.1 Program and project acquisition planning is based on realistic cost estimates and

achievable schedul es that are consistent with:

e

h.

Coverage of all costs associated with obtaining a specific product or service including:

(1) Costs such as ingtitutional funding requirements, technology investments, and
multi-Center operations.

(2) Costs associated with Agency constraints (e.q., workforce allocations at

Centers).

(3) Efficient use of Agency capital investments, facilities, and workforce.

Resources projected to be available in future years based on the NASA budget process
(i.e.,, PPBE).

Evaluation of suppliers qualifications and past performance and the realism embodied in
the suppliers cost and schedule proposals.

Reconciled independent estimates when required by the decision authority.

2.1.8.2 Basalines are an agreed-to set of requirements, cost, schedule, designs, documents, etc.

that will have changes controlled through aformal approval and monitoring process. NASA has

established two baselines to differentiate between commitments to OMB and Congress

(Commitment Baseline) and baselines that form the foundation for program/project execution

and reporting done as part of NASA' s governance and strategic management processes

(Management Baseline). Key attributes of these baselines are:

A Commitment Baseline establishes and documents an integrated set of project
reguirements, cost, schedule, technical content, and an agreed-to Joint Cost and Schedule
Confidence Level (JCL) that formsthe basis for NASA’s commitment to OMB and
Congress. The Commitment Baseline is established at the Key Decision Point (KDP) that
initiates the | mplementation Phase as approved by the decision authority. Only one
official NASA baseline exists for aproject, and it is the Commitment Baseline. The
Commitment Baseline is documented in the Program Plan. The sponsoring Mission
Directorate provides PA& E Commitment Baseline information in a complete and timely
manner. PA& E records, maintains, and reports as necessary all Commitment Baselines.
All projects are budgeted at their Commitment Baseline. Changes to the Commitment
Baseline occur viaarebaselining process and reguire coordination with OMB and
Congress. Rebaselining occurs as aresult of driversthat are either internal or external to
the Agency. Examples of external drivers include a difference between appropriated and
requested funding, directed changes to the Agency’ s mission, changes in partner
contribution, changesin the industrial base, or a natural and unavoidable catastrophe that
interrupts the expected course of events. Examples of internal drivers include insufficient




staffing, inadequate skill mix, inability to access NASA facilities when scheduled, or a
major test failure.

A Management Baselineis an integrated set of requirements, cost, schedule, technical
content, and associated JCL that forms the foundation for program/project execution. The
initial program and project Management Baselines are established at the Key Decision
Point (KDP) that initiates the Implementation Phase as approved by the decision
authority. The program Management Baseline is the aggregate of the project
Commitment Baselines plus the program operating expenses. The project Management
Baseline equals the Commitment Baseline less any portion of Unallocated Future
Expenses (UFE) not released to the project manager for execution. (See Appendix A:
Glossary for definition of “Unallocated Future Expenses.”) The Management Basdlineis
documented in the Program/Project Plan.

The program/project manager has the authority to replan within the approved
Management Baseline, but must obtain the approval of the decision authority to change
the Management Baseline. Changes to the Management Baseline will be recorded in the
Program/Project Plan.

2.1.8.3 Projects go through a rebasdlining process when: (1) the development cost™* portion of
the Commitment Baseline is exceeded by 30 percent or (2) when the decision authority judges
that events external to the Agency make arebaseline appropriate.

2.1.8.4 If the program manager judges the project will be unable to meet its Commitment
Baseline, the program manager notifies the decision authority. Thiswill result in a determination
by the decision authority to either replan or rebaseline (including an updated, approved
Management Baseline) or terminate the project.

2.1.8.5 Cost and schedul e estimates for each major program segment (e.g., Constellation
segments - full International Space Station (ISS) capability and lunar exploration), and for each
project will be developed such that at the start of the Implementation Phase, the baseline
estimates will be based on ajoint cost and schedule confidence level per the following.

a. Programs are baselined or rebaselined and budgeted at a confidence level of 70 percent or
the level approved by the decision authority. (A 70 percent confidence level is the point
on the joint cost and schedule probability distribution where thereis a 70 percent
probability that the program or project will be completed at or lower than the estimated
amount and at or before the projected schedule.) The basis for a confidence level less
than 70 percent is formally documented.

b. Projects are baselined or rebaselined and budgeted at a confidence level consistent with
the program’ s confidence level.

1« Development cost” is the total of all costs from the period beginning with the approval to proceed to
implementation through the achievement of operational readiness.




c. Asaminimum, projects are funded at alevel that is equivaent to a confidence level of 50
percent or as approved by the decision authority.

d. Commitments made to OMB and Congress are based on the budgeted cost, schedule,
content, and the joint cost and schedul e confidence level approved by the decision

authority.

e. Joint cost and schedule confidence levels are developed and maintained for the life cycle
cost and schedul e associated with theinitial life cycle baseline established at
implementation.

(1) Theinitial life cycle baselines may include development of aninitial
operational capability, initial operations, and sustaining engineering consi stent
with the definition of the content of the life cycle, along with the traditional
development effort.

(2) The cost estimating methodology used for operational phases may be
different than those used for other portions of the life cycle. The operations
phase methodology will be reviewed and utilized as a component of the
integrated program/project life cycle confidence level calculations.

(3) Programs and projects that are in extended operational phases generaly are
not required to develop or maintain confidence level estimates. The
adeguacies of budget requests for extended operational phases are
demonstrated and evaluated through the annual budget cycle processes.
However, the Agency policy on joint cost and schedule confidence level
estimating applies to significant developments related to new or upgraded
capabilities included in extended operations.

(4) Significant changes to funding strategy are reviewed with and approved by
the decision authority.

(5) Programs and projects are to be annually reviewed by the responsible Mission
Directorate to confirm to the decision authority that their current baseline life
cycle cost estimates and funding strategy and the annual NASA budget
submissions are consistent.

2.1.8.6 The program or project’s proposed cost and schedul e baselines are assessed by an SRB,
which will provide review results to the program/project. The program or project is to present
and justify its resulting cost and schedule to the decision authority. The SRB isto discuss with
the decision authority its key concerns with the plans and baselines proposed by the program or

project.




2.2 Program Life Cycle

2.2.1 Asastrategic management structure, the program construct is extremely important within
NASA. -Programs provide the critically important linkage between the Agency’ s ambitious
needs, goals, and objectives and the projects that are the specific means for achieving them.
Although programs vary significantly in scope, complexity, cost, and criticality, within NASA
they have a generic risk-informed life -cycle management process (see NPR 8000.4, Agency Risk
Management Procedural Requirements) that is divided into two distinct phases:

a. Formulation — Pre-Program Acquisition, in which atechnical approach is derived from
an Analysis of Alternatives (AoA); program requirements are devel oped and allocated to
initial projects; project pre-formulation isinitiated; organizational structures are
developed and work assignments initiated; program acquisition strategies are defined and
approved; interfaces to other programs are devel oped; required annual funding levels are
eetabllshed prel Imi nary cost and schedul e estimates are devel oped,initial-cost-estimates

s : d: aplan for implementation is designed, and
management systems put in pI ace, and formal -program documentation is approved, all
consistent with the NASA Strategic Plan and other higher -level requirements.

b. Implementation — Program Acquisition, Operations and Sustainment, in which
constituent projects are initiated through direct assignment or competitive process (e.g.,
request for proposal (RFP) and; AO) and their formulation, approval, implementation,
integration, operation, and ultimate decommissioning are constantly monitored and: the
program is adjusted as resources and requirements change. For tightly coupled programs,
the implementation phase will coincide with the project life cycle to ensure that the
program and all its projects are properly integrated, including proper interface definition
and resource allocation across all internal projects and with external programs and
organizations.

2.2.2 Toformalize the management process, the program life cycle is established in Figure 2-
3. Thisfigureisused to illustrate:

a. Theprogram life -cycle phases;

b. Program life -cycle gates and major events, including Key-Becision-Points{K DPs,){see
Sectien-24); and

c. Major program reviews (see Section 2.5) that precede the KDPs.

2221 TheFformulation pPhase for al program typesis the same, involving one or more
program reviews, followed by KDP I, where a decision is made on in-regards-te-program
approval to begin implementation. -As shown in Figure 2-3, the program life cycle has two
different implementation paths, depending on program type. Each implementation path has
different types of major reviews. For uncoupled and loosely coupled programs, the




| mplementation Phasehmplementation-phase only requires Program Status Reviews
(PSRs)/Program | mplementation Reviews" (PIRs), described in Section 2.5, to assess the

program’ s performance and authorize its continuation at biennial KDPs.

12 program Status Reviews (PSRs) and Program Implementation Reviews (PIRs) are described in Section 2.5.
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FOOTNOTES

1. PCA and Program Plans are baselined at KDP | and reviewed and updated, as required,
to ensure program content, cost, and budget remain consistent.

2. Projects, in some instances, may be approved for formulation prior to KDP II. Initial
project pre-formulation generally occurs during program Formulation.

3. Single-project program reviews from PDR until operations are the same reviews as the
project reviews (notduplicates). Single-project programs are approved at KDP II.

4. Tightly-coupled program reviews generally differ from other program types because they
are conducted to ensure the overal integration of all program elements (i.e., projects).
Once in operations, PSRs/PIRs are conducted ~ every two years.

5. KDP 0 and the PPAR may be required by the Decision Authority to ensure major issues
are understood and resolved prior to formal program approval at KDP |.

6. When programs require upgrades (e.g., new program capabilities), the life-cycle

process will be restarted when directed by the AA, i.e., the program’s upgrade will go through the
same formulation and implementation steps as originally done.

7. These reviews are conducted by the program for the independent SRB (with the exception of the
FRR and SMSR). See Section 2.5 and Table 2-5.

ACRONYMS

ASP—Acquisition Strategy Planning meeting

ASM—Acquisition Strategy Meeting
CDR—<Critical Design Review
CERR—Critical Events Readiness Review
DR—Decommissioning Review

FAD—Formulation Authorization Document

FRR—Flight Readiness Review

KDP—Key Decision Point

LRR—Launch Readiness Review
ORR—Operational Readiness Review

PAR—Program Approval Review
PCA—Program Commitment Agreement

PDR —Preliminary Design Review
PIR—Program Implementation Review
PLAR—Post-Launch Assessment Review
PPAR—Preliminary Program Approval Review
P/SDR—Program/System Definition Review
P/SRR—Program/System Requirements Review
PSR—Program Status Review

SIR—System Integration Review
SRB—Standing Review Board

SMSR—Safety and Mission Success Review

Figure 2-3 The NASA Program Life Cycle




2.2.2.2 Single-project and tightly coupled programs are more complex. -For single-project
programs, the | mplementation Phase hnplermentationphase-program reviews shown in Figure 2-
3 are synonymous (not duplicative) with the project reviews in the project life cycle (see Figure
2-4in Section 2.3) through Phase D. -Once in operations, these programs have biennial KDPs
preceded by attendant PSRS/PIRSs. -Tightly coupled programs during implementation have
program reviews tied to the project reviews to ensure the proper integration of projects into the
larger system. -Once in operations, tightly coupled programs also have biennial PSRYPIRSYKDPs
to assess the programs’ pregram-s-performance and authorize their is-continuation.

2.2.3 Program formulation and implementation require the preparation and approval of three
key documents——a program Formulation Authorization Document (FAD), a Program
Commitment Agreement (PCA), and a Program Plan——each of which is new-described as
follows.-

2.2.3.1 Toinitiate planning for individual programs, a Mission Directorate prepares a program
FAD following an ASP meeting. The program FAD authorizes a program managerPregram
Manager to initiate the planning of a new program; and to perform the Analysis of Alternatives
(AoA) required to formulate a sound Program Plan that contains project elements, requirements,
schedules, risk assessments, and budgets.

2.2.3.2 -The FAD template is found in Appendix C. Because the creation of a new program
represents a major commitment of the Agency and may require coordination with OMB and/or
the Congress, the FAD requires the approval of the MDAA. The program FAD contains a
statement of purpose for the proposed program and defines its relationship to the Agency’s
strategic goals and objectives; establishes the scope of work to be accomplished; providesinitial
constraints (including resources and schedule) and proposed program participants within and
external to NASA (including international partnerships); and defines the approach and resources
required to conduct program formulation.

2.2.3.3 2.2.3-:2 The Program Commitment Agreement (PCA) is an the-agreement between the
MDAA and the NASA AA (Decision Authority) that authorizes transition from formulation to
implementation{KBP-H. The PCA is prepared by the Mission Directorate with support from the
program managerPregram-Manager, as requested. The PCA documents Agency requirements,
program objectives, management and technical approach and associated architecture, technical
performance, schedute-cost-safety and risk factors, internal and external agreements,
independent reviews, and all attendant top-level program requirements.

2.2.3.4 -A PCA can be considered an executive summary of the Program Plan and is updated and
approved during the program life cycle. As-asapprepriate-At aminimum, a program
rebaselining or asignificant change in program content, including the addition or deletion of a
constituent project, warrants a change in the PCA. Changes to the PCA must remain consistent
with the NASA Strategic Plan, higher -level architectures, and-budget authority, and external
reporting. The content of the iitial-PCA baselined at KDP | reflects the maturity of the program
at that point in time and includes acknowledgment of those areas {suech-as-schedule-and-cost)-that
cannot be defined without further devel opment. -The baseline and confidence level approved by




the decision authority form the basis for the confidence levels for the program’ s projects. When
needed, the PCA is updated for subsequent KDPs. Program and project managers support the
Mission Directorate in keeping the program’s current baseline life cycle cost estimates and
funding strategy, the annual NASA budget submissions, and external commitments consistent.re-

baselined-asthe program-matdres: The PCA templateisfound in Appendix D.

2.2.3.5 2.2.3:3- The Program Plan is an agreement between the MDAA (who has approval
authority for the plan), the Center Director(s), and the program managerProgram-Manager that
documents at a high level the program’ s objectives and requirements, scope, implementation
approach, interfaces with other programs, the environment within which the program operates,
budget by fiscal year, and the commitments of the program. The Program Plan is prepared by the
program managerPregrarm-Manager with the support of program personnel. Implementation of a
program, project, or task at aNASA Center is performed in accordance with the Program Plan
and consistent with that Center’ s best practices and institutional requirements, as negotiated and
documented in the Program Plan. The agreements between the program managerProgram
Manager and Center Directors of participating NASA Centers are documented in the Program
Plan along with the program manager’ sPregram-Manager-s approach to ensuring that interfaces
do not increase risk to mission success. Program Plan concurrence by the participating NASA
Center Directors demonstrates their commitment to support the program in terms of Center
resources needed by the program.

2.2.3.5.1 2.2.3.3.2——The Program Plan is used by the governing PMC in the review process to
determine if the program is fulfilling its agreements. -The draft Program Plan is reviewed at KDP
0 (when required) and approved at KDP 1. It is updated and approved during the program life
cycle, as appropriate, similar to PCA updates. The content of the initial Program Plan baselined
at KDP | reflects the maturity of the program at that point in time and acknowledges those areas
(such as schedule and cost) that cannot be fully defined without further development. -The
Program Plan is updated for subsequent KDPs with any program replans or rebaselinesand-re-

baselinedH-necessary; as the program matures.

2.2.3.5.2 2.2.3.3:2——The Program Plan details how the program will be managed; and contains
the list of —specific projects (updated as needed) that are officially approved as part of the
program and, therefore, subject to the requirements on projects in this document. The Program
Plan also documents the high-level program requirements, including performance, safety and
programmatic requirements, correlated to Agency and Mission Directorate strategic objectives
and any approved tailoring of requirements.— These requirements are documented in the Program
Plan, in a subsequent appendix, or in a separate, configuration-controlled program requirements
document. The Program Plan template is found in Appendix E.

2.3 Project Life Cycle

2.3.1 For NASA space flight projects, the NASA life -cycle phases of formulation and
implementation are divided into incremental pieces that allow managers to assess management
and technical progress. The NASA project life cycleProfectLife- Cyele is shown in Figure 2-4.
The phases are separated by major reviews and KDPs. -In practice, however, the activities
described for each phase below are not always exclusively-carried out in exclusively that phase;
their timing will depend on the particular schedule requirements of the project. For example,




some projects procure long-lead flight hardware in Phase B to enable them to achieve their
launch dates.

2.3.1.1 Project formulation consists of two sequential phases, traditionally denoted as Phases
A (Concept & Technology Development) and B (Preliminary Design & Technology Completion).
The primary activities in these phases are to develop and define the project requirements and
cost/schedul e basis and to design a plan for implementation (including an acquisition strategy,
contractor selection, and long-lead procurement). While not formally a part of formulation, some
formulation-type activities will naturally occur as part of earlier advanced studies. These fall into
apart of the project life cycle known as Pre-Phase A (Concept Studies).

2.3.1.2 Project implementation consists of Phases C, D, E, and F. Approva marksthe
transition from Phase B of formulation to Phase C of implementation. During Phases C (Final
Design and Fabrication) and D (System Assembly, Integration and Test, and Launch), the
primary activities are developmental in nature, including acquisition contract execution. Phase C
includes the fabrication and testing of components, assemblies, and subsystems. All activities are
executed as per the Project Plan devel oped during formulation. —The transition from Phase C to
Phase D isuniquely a““soft gate,”;* in which the project may initiate Phase D work immediately
upon completion of the Phase C work products, absent a notice of discontinuance by the program
managerPregram-Manager (rather than waiting for affirmative direction from the program
managerPregrarm-Manager to begin Phase D). The start of Phase E (Operations and Sustainment)
marks the transition from system development and acquisition activities to primarily systems
operations and sustainment activities. —In Phase F (Closeout), project systems are taken out of
service and safely disposed, although scientific and other analyses might still continue under
project funding. Independent eval uation activities occur throughout all phases.

2.3.2 Toinitiate anew project, aMission Directorate, working through a program office,
usually provides a small amount of discretionary resources for concept studies (i.e., Pre-Phase
A). -These pre-formulation activities involve design reference mission analysis, feasibility
studies, technology needs analyses, and analyses of alternatives that should be performed before
a specific project concept emerges. -These trade studies are not considered part of formal project
planning since there is no certainty that a specific project proposal will emerge.

2321 AnMDAA hasthe authority to initiate a project and begin pre-formulation activities.
To initiateeffect a project’ s official entry into formulation, the program managerProgram
Manager prepares adraft project FAD or equivalent (such as a Program Plan section, MDAA
letter selecting a specific AO proposal, or a Program Directive (that-is-used in the Space Station
and Shuttle programs)) and, for non-competed missions, an ASP is convened if project initiation
has not been addressed in previous A SPs.Pregrams)-— Following thean ASP meeting, the FAD
will be updated and projectFAB-isforwarded to the MDAA for final signature. -Once the
MDAA signsthe project FAD, a project formally enters formulation.

2.3.2.2 For competed missions, sSome Mission Directorates have chosen to establish several
new space flight programs that use a one- or two-step Arnedncement-of-Opportunity (A O)
process to initiate projects. -In a one-step AO process, projects are competed and selected for
implementation in asingle step. In two-step competitions, severa projects may be selected in
Step 1 and given time to mature their conceptsin afunded Phase A before the Step 2 down -




selection to one or more projects for further formulation. Program resources are invested
(following Step 1 selections) to bring these projects to a state in which their science content, cost,
schedule, technical performance, project implementation strategies, safety and mission assurance
strategies, and management approach can be better judged.™® These projects are often referred to
as “competed” or “AO-driven.”

2.3.3 The project managerPreject-Manager supports, as requested, the Mission Directorate and
program managerPregram-Manager in the development of program-level documentation, and the
project manager flows information down into project-level documentation. If requested by the
program manager, the project managerPrograrm-Manager-the Project Manager assists in
preparing arevised PCA and/or Program Plan. The project managerPreject-Manager also
supports, as requested, generation of the program requirements on the project and their formal
documentation in the Program Plan (or as an appendix to the Program Plan). -After the program
requirements on the project are established, the project managerProject-Manager and the project
team devel op technical approaches and management plans to implement the requirements. These
+these-products are formally documented in the Project Plan. The project managerPreject
Manager is then responsible for the evolution of the project concept and ultimate project success.
The project manager supports the program manager and the Mission Directorate in keeping the
project’s baseline life cycle cost estimates and funding strategy and the annual NASA budget
submissions consistent.

2 From the point of view of the selected AO-driven project, the proposing teams are clearly doing formal project
formulation (e.g., putting together a detailed WBS, schedules, cost estimates, and implementation plan) during the
funded Phase A concept study and the preparation of the Step 2 proposal. From the point of view of the program, no
specific project has been chosen, a FAD is not written, the cost is unknown, and the project-level requirements are
not yet identified, yet formulation has begun. _The first KDP is the down selection process, and following selection,
the process becomes conventional .
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2.3.4 NASA places significant emphasis on project formulation because adequate
preparation of project concepts and plansis vital to success. During formulation, the
project establishes performance metrics, explores the full range of implementation
options, defines an affordable project concept to meet requirements specified in the
Program Plan, devel ops needed technologies, and devel ops and documents the Project
Plan.- Formulation is an iterative set of activities rather than discrete linear steps. System
engineering plays amajor role during formulation, exercising an iterative set of activities
as described in NPR 7123.1, NASA Systems Engineering Processes and Requirements.
Activities include devel oping the system architecture and system design; flowing down
requirements to the system/subsystem level; establishing the internal management control
functions that will be used throughout the life of the project; assessing the technology
requirements and devel oping the plans for achieving them; identifying options for
partnering and commercialization; performing life -cycle cost-{LES) and mission
effectiveness analyses for concepts deemed to have a high degree of technical and
operational feasibility; and identifying margins and-reserves-consistent with project risk.
Formulation continues with interactive execution of its activities, normally concurrently,
until formulation output products, like the Project Plan, have matured and are acceptable
to the program managerProgram-Manager, Center Director, and MDAA.

2341 TheProject Plan isan agreement among the program managerProgram
Manager, participating Center Director(s), the project managerPreject-Manager, and for
AO-driven missions, the Principa Investigator (Pl). (The MDAA may be added to the
signature list for the plan at his’her discretion.) -The Project Plan is prepared by the

proj ect managerProect-Manager with the support of the project team. It defines, at ahigh
level, the project’ s objectives, technical and management approach, the environment
within which the project operates, and the commitments of the project to the program.
The Project Plan isrequired by the governing PMC and is used in the review process to
determine if the project is fulfilling its agreements. -The Project Plan must be consistent
with the Program Plan. -The Project Plan is updated and approved during the project life
cycleif warranted by changes in the stated commitments or program requirements on the
project.

2.3.4.2 TheProject Plan isthe key document that captures formulation results. Larger
and more complex projects may find it necessary or desirable to write separate control
plans to convey project approaches and strategies. In these cases, the Project Plan
summarizes the key elements of such separate plans. In smaller projects, separate and
detailed control plans may not be needed to document project approaches, and the Project
Plan itself serves as the single source for such information. The Project Plan templateis
found in Appendix F.

2.4 Program and Project Oversight and Approval

2.4.1 Thissection describes NASA’s oversight approach for programs and projects; ;
and-defines Key-Becision-Points{K DPs}, when approval is given or denied;; and
identifies the decision authoritybecision-Autherity (DA), the responsible official who
provides that approval or disapproval.




2.4.2 TheDA isthe Agency’sresponsible individual who authorizes the transition at a
KDP to the next life -cycle phase for a program/project. For programs and Category 1
projects, the decision authorityBA: isthe NASA Associate Administrator (AA). -For
Category 1 projects, this authority may be delegated to the MDAA. For Category 2 and 3
projects, the DA isthe MDAA. This authority may also be delegated to alower level.
The delegation of this authority for projects is documented in the PCA.

2.4.3 Toensurethe appropriate level of management oversight, NASA has established
two levels of Program Management Councils (PMCs)—the Agency PMC and Mission
Directorate PMCs. The PMCs have the responsibility of periodically evaluating the cost,
schedule, risk, technical performance, and content of a program or project under its
purview. The evaluation focuses on whether the program or project is meeting its
commitments to the Agency. Each program and project has a governing PMC, which acts
asthe highest PMC for that program or project. For al programs, the governing PMC is
the Agency PMC,; for projects, the governing PMC is determined by the established
project category. Table 2-2 shows the relationship between programs and projects (by
category) and the PMCs.

Table 2-2 -Relationship Between Programs/Projects and PMCs

Agency PMC Mission Directorate PMC
Programs ®) u
Category 1 Projects ®) u
Category 2 Projects ®)
Category 3 Projects ®)

O indicates governing PMC (for Category 3 projects see also 2.4.3.2); M indicates PMC
evaluation

24.3.1 TheAgency PMC isthe governing PMC for all programs and Category 1
projects. In that capacity, it evaluates them immediately prior to KDPs and then
recommends approval or disapproval to the decision authorityBectsion-Audthoriy
regarding entrance to the next life -cycle phase. The Agency PMC also performs program

overs ght durl ng |mpI ementatlon Wmeanse#Quaﬁeﬂy%tatusRepeﬁs{QSRs)—prev@ed

2.4.3.2 A Mission Directorate PMC (MDPMC) evaluates all programs and projects
executed within that Mission Directorate and provides input to the MDAA. -For programs
and Category 1 projects, the MDAA carries forward the MDPMC findings and
recommendations to the Agency PMC. -For Category 2 and 3 projects, the MDPMC
serves as the governing PMC and recommends approval or disapproval to the DA
regarding entry to the next phase. For Category 3 projects, the DA may designate a
division within the Mission Directorate or Program Office as the governing authority; and



may even delegate decision authority to the chairperson of the designated governing
board. -Such designations and del egations are described in the relevant Program Plan.

2.4.4 Oversight of programs and projectsis also performed by a Center Management
Council (CMC), which evaluates all program and project work (regardless of category)
executed at that Center. The CMC evaluation focuses on whether Center engineering,
SMA, health and medical, and management best practices (i.e., resources, procurement,
ingtitutional) are being followed by the program/project under review, and whether
Center resources can support program/project requirements. The CMC also assesses
program and project risk and evaluates the performance of activitiesto identify trends
and provide technical guidance to the Agency and affected programs and projects. The
CMC providesits findings and recommendations to program/project
managersPregram/Project-Managers and to the appropriate PM Cs regarding the technical
and management viability of the program/project prior to KDPs.* For tightly coupled
programs, the MDAA, Center Director(s), and NASA Chief Engineer establish the
program approach for the CM C-equivalent process and documents the approach in the
Program Plan.

245 A KDPisan event where the decision authorityBectsion-Authority determines the
readiness of a program/project to progress to the next phase of the life cycle. As such,
KDPs serve as gates through which programs and projects must pass. -K DPs associated
with programs are desi gnatedenurmerated with numerals, starting with zero; KDPs
associated with projects are labeled with capital letters, the letter corresponding to the
project phase that will be entered after successfully passing through the gate. -Within
each phase, the KDP is preceded by one or more reviews, including the governing PMC
review. These reviews enable a disciplined approach to assessing programs and projects.
Allowances are made within a phase for the differences between human and robotic
space flight programs and projects, but phases always end with the KDP. The potential
outcomes at a KDP include:

a. Approval for continuation to the next KDP.
b. Approval for continuation to the next KDP, pending resolution of actions.

c. Disapproval for continuation to the next KDP. In such cases, follow-up actions
may include arequest for more information and/or a delta independent review; a
request for a Termination Review for the program or the project (Phases B, C, D,
and E only); direction to continue in the current phase; or re-direction of the
program/proj ect.

2.4.5.1 2.4.6—To support the decision process, appropriate supporting materials are
submitted to the decision authorityBectsion-Autherity. These materialsinclude:

4 For competed projects approaching KDP A, readiness to advance to the next phase can take the form of
the Center Director’ s signature on the proposal.



a. Thegoverning PMC review recommendation.
b. The Standing Review Board (SRB) report (see Section 2.5).
c. The MDAA recommendation (for programs and Category 1 projects).

d. The Pregram-Managerprogram manager recommendation.

e. The Preject-Managerproject manager recommendation (for project KDPs).

f. The CMC recommendation.

g. Program/project documents (FAD, Program Plan, PCA, Project Plan, or updates)
that are ready for signature and agreements (MOUs, MOAS, waivers, etc.).

2.4.6 2.4-7——The decisi on authorityFhe Becision-Audtherity makes his/her decision by
considering a number of factors, including continued relevance to Agency strategic
needs, goals, and objectives; adequacy of cost and schedule baselines and the resulting
joint cost and schedule confidence level; continued eest-affordability with respect to the
Agency’ s resources, the viability and the readiness to proceed to the next phase; and
remaining program or project risk (cost, schedule, technical, management, programmatic,
and safety).

2.4.7 2.4.8——To complete formal actions at a KDP, the decision authorityBecision
Autherity makes and documents the decision and its basis (including materials presented,
major issues, options, and open action items); signs the ensuing KDP decision memo; and

archives the documents. |fFeHewingthe-decision-the Decision-Authority-signsthe
required-agreement(s)-+-neo changes are required, the KDP decision memos;-H-changes
are required-the-agreement(s)-arerevised, al necessary signatures obtained, and the KDP

decision memoagreement(s) resubmitted to the decision authorityBeeision-Autherity for
final signature. Appeals must go to the next higher decision authorityBecision-Authority.

2.5 Program and Project Reviews

25.1 The program and project reviews identified in the program and project life cycles
(Figures 2-3 and 2-4) are essential elements of conducting, managing, evaluating, and

approving space flight programs/prejects—Ha-preparation-for-these reviewsprograms and

projects.

2.5.2 Programs and projects conduct internal reviewsto initially establish and then
manage the program or /project to the baselines.basetine- These internal reviews are the
decisional meetings wherein the program/projects solidify their plans, technical
approaches, and programmatic commitments. -This is accomplished as part of the normal
systems engineering work processes of-the-program/preject-as defined in NPR 7123.1,
NASA Systems Engineering Processes and Requirements wherein major—M-ajer technical
and programmatic requirements are assessed along with the system design and other
implementation plans. -Major technical and programmatic performance metrics are
reported and assessed against predictions.




pa;ag;aph%%an The mdependent I|fe cycle review process isan |mportant part of

NASA'’s check and balance system. Independent reviews provide the Agency with a
valuable periodic non-advocate assessment of the status and health of a program or
project at key pointsin thelife cvcle Independent life cycle reviews are is-conducted-by
aStanding-Review-Board{SRB). " Fhe independent Hfe-eycle review-is-conducted under
documented Agency and Center review processes. NASA accords specia importance to
maintaining the integrity of the independent reviews conducted by an independent
Standing Review Board (SRB) . The reviews shown on Figures 2-3 and 2-4 are
conducted by an SRB with the exceptions noted in Table 2-3. Programs and projects are
required to document in their Program and Project Plans their approach to conducting
program/project internal reviews and how they will support the independent life -cycle
reviews.— Consistent with these processes and plans, the Terms of Reference (ToR) for
each independent life -cycle review are jointly developed and approved or /concurred in
by the respective individuals shown in Table 2-4.3:

2.5.3 Theindependent life cycle review process provides:

a. The program/project with a credible, objective assessment of how they are doing.

b. NASA senior management with an understanding of whether

(1) The program/project is on the right track to meet program/project
objectives,

(2) The program/project is performing according to plan, and

(3) Impediments to program/project success are being removed.

c. A credible basis for the decision authority to approve or disapprove the transition
of the program/project at a KDP to the next life cycle phase.

Table 2-3 Major Program/Project Life Cycle Reviews Not Conducted by the
SRB

e The ASP andthe ASM

e The Safety and Mission Success Review (SMSR)

¢ The Flight Readiness Review (FRR), Launch Readiness Review (LRR), and Post-

B A nrain

5 A project already in Phase D (or beyond) at the effective date of NPR 7120.5D (March 2007) need not
have anew review board established.




Flight Assessment Review (PFAR) for tightly coupled programs at the discretion of
the MDAA. (Rather than utilizing a compl ete independent review board for these
flight and mission operations reviews, the program SRB chair and project SRB chairs
that are part of the mission are included as advisory members to the flight and
mission operations review boards. The SRB input is provided during the board
meeting.

e For human space flight, the Post-L aunch Assessment Review (PLAR) and Critical
Events Readiness Review (CERR), which are conducted by the Mission Management

Team (MMT)

e Decommissioning Reviews (DRS)

2.5.21-The independent life -cycle review is convened by the same individuals (see
Table 2-43) who develop the ToR. The independent life cycle review is convened to
objectively assess the program/project’ s progress against the Program/Project Plan; its
readiness to proceed to the next phase in accordance-eermphance with NPR NPR-7120.5
and NPR 7123.1requirerents; and for projects, the adequacy and credibility of the

M anagementirtegrated Baseline (at PDR and later). -For the program and project reviews
leading to program and project approval— P/SRR (PPAR) and P/SDR (PAR) for
programs; and SRR/SDR/MDR (PNAR) and PDR (NAR) for projects—a more integrated
technical and programmatlc review and evaluation is conducted. All reviews use-dsig
the following criteria:*’

a. Alignment with and contributioneentributing to Agency needs, goals, and
objectives; and the adequacy of requirements flow -down from those.

b. Adequacy of technical approach, as defined by NPR 7123.1 entrance and success
criteria

c. Adequacy of the integrated cost and schedule estimate and funding strategy in
accordance with NPD 1000.5.

eI—Adequacy e#esﬂ-mateeLeests{tetaLand by#&eal—yea%—mela&ngﬁqdependem

d. e——Adequaeyfavailability of resources other than budget.

e. f———Adequacy of the risk management approach and risk identification and
fmitigation per NPR 8000.4.

f. g———Adequacy of management approach.

Y These criteria are alse-used consistent withfor-Program-Hmpleme Revie :

at-other-independent reviews, as-appropriate; to the life cycl ereview Ob] ectives defl ned in the ToR




Table 2-4 NASA Convening Authorities for Standing Review Board

Table 2-3 Standina Review Board P |

Decision Authority Technical Authority*
Center Associate
NASA AA MDAA NASA CE Director Administrator, PA&E
Establish SRB, Develop Programs Approve Approve Approve Approve
ToR. Approve Cat 1 A A c A A
Chairperson, RM, and I:’a egory pprove pprove oncur pprove pprove
Other Board Members rojects
Category 2 Approve Approve Approve**
Projects
Category 3 Approve Approve
Projects

* When applicable and at the request of the OCE, the OCHMO/HMTA shallwill determine the need for health and medical participation on the

SRB.

** Only for Category 2 projects that are $250M or above.




2.5.5 25:2.2-The SRB is charged with the responsibility of making an independent
assessment. The SRB’sroleis to provide the convening authorities with an expert
judgment concerning the adequacy of the program/project technical and programmatic
approach, risk posture, and progress against the programprerect-M anagement Baseline
and the readiness againgt criteriain this NPRNID and NPR 7123.1. The depth of an SRB
review is the responsibility of the SRB and must be sufficient to meet the Ferms-of
RefereneeToR; and to permit the SRB to understand whether the program/project design
is adequate and that-the analyses, development work, systems engineering, and
programmatic plans support the design and key decisions that were made. In the case of
aspecia review (see 2.5.2715), the depth must be sufficient to fulfill the task assigned.
When appropriate, individual members may offer the convening authorities their views
as to what would improve performance and/or reduce risk. The SRB does not have
authority over any program/project content. SRB outputs are briefed to the
program/prOJ ect under review prior to being Qrowded to the next higher Ievel of

2.5.6 25.23 The SRB hasasingle chairperson and aNASA Review Manager (RM)*.
The chairperson and the RM are approved/ or concurred with by the same individuals
who convened the independent life cycle reviews. (sSee Table 2-4.): The RM for
programs and; Category 1 prejects-and Categery-2 projects that have alife cycle cost of
are $250M and aboveis assigned by the Associate Administrator for PA&E. T:-the RM
for Category 2 projects below $250M and Category 3 projectsis assigned by the
Technical Authority. (See Table 2-4.) The chairperson, with support from the RM,
organizes the review-boardSRB; and submits the names of proposed board membersto
the same individuals who convened the independent life cycle review for approval_or/
concurrence.

2.5.7 25:2.4—The SRB remains intact, with the goal of having the same core
membership for the duration of the program or project, although it may be augmented
over time with specialized reviewers as needed. -Board members must be competent,
current, and independent (not dependent on or affiliated withef the program/-ane-project),
and some members must be independent of the program’s or project’s participating
Centers. All individuals selected to serve on SRBs must be highly qual |f|ed and must
have the Bea o
m&mraneeexpemse—thapebjeewny—anﬁh%abl lity to make a broad
assessment of the implementation of the program/project, which employ-that-emploeys
numerous engineering and other disciplines. The NASA Standing Review Board
Handbook was written to provide guidance for the development of the SRB and its

8 The NASA RM may come from JPL.



membership. It can be found in the “ Other Policy Documents’ section of the NODIS
library.

2.5.7.1 There are three allowabl e structures for the SRB, a Civil Service Board (CS), a
Civil Service Board with expert support (CS2), or a Non-Consensus Board (NC). The key
attributes of each form of SRB are delineated in Table 2-5. The option selected is based
on the needs of the program/project and is documented in the ToR.

Category 1 and 2 prOJ ects, board members respons blefor assessing the
program/project’ s cost and schedul e are the- Hrdependent-Cest-Estimate (HCE)-are-also

provided by the IPAO. For Category 2 projects under $250,000 and Category 3 projects,
board members responsible for independent assessments of cost and schedul ethe +CE
may be provided by the IPAO, the Center Systems Management Office (SMO), or Center
systems management function, as appropriate.

2.5.7.3 25:25———The RM actively supports each program/project independent life -
cyclereview by assisting the SRB chairperson, DA, MDAA (if not the DA), and TA inia-
preparing the ToR; preparing team nomination letters; interfacing with the

program/proj ect managerProgram/Project-Manager; managing review team
administrative functions; ensuring that documented Agency and Center review policies
and practices are followed; ensuring that Review Item Discrepancies (RIDs) and
Requests for Action (RFAS) are tracked and closed; documenting and distributing SRB
findings and recommendations; and preparing SRB reports and management briefings

Smtpess




Table 2-5 SRB Structure

Option S @S2 NC
Description Civil Service (CS) Civil Service Consensus Non-Consensus Mixed Board
Consensus Board — No Board with Expert Support
Expert Support

SRB Chair CSs CSs Either CS or non-CS
SRB Review CS or JPL* CS or JPL* CS or JPL
Manager
SRB CS Only CS Only; Experts provide Either CS or non-CS
Composition analyses to SRB

SRB Product

SRB produces a report and

SRB produces report and

Review manager assists the

briefings with findings of fact

briefings with findings of fact

chair in assembling the report

and recommendations;

and recommendations;

based on inputs and RFAs

RFAs (or equivalent) from

RFAs (or equivalent) from

from all individuals**; chair

individual members**; chair

any individual**; reports

briefs personal findings and

briefs report.

from individual experts**;

recommendations.

chair briefs SRB report.

Minority Minority reports documented | Minority reports documented | No minority report.***

Report in SRB report and in RFAs. in SRB report and RFAs.

SRB Consensus is reached by the Civil Service board members under the civil service

Interaction consensus (CS) and the civil service with consult support (CS2) SRB configurations.
Consultants supporting CS2 boards may interact with the projects or programs on behalf of
the SRB members to gather information used to support SRB pre-consensus discussions.
All board members can participate in open discussion with the project and within the SRB.
Everyone can openly discuss individual points of view.

Independence | Normal CS ethics rules Experts providing support Apply independence

apply.

are not on the SRB. Apply

standards to experts but allow

independence standards to

some impairments, if

experts.

approved.

* JPL review managers are not members and do not have a vote.

** Reports and RFAs can contain individual recommendations.

*** The minority report requirements do not abridge NASA'’s Dissenting Opinion process per NPD 1000.0.

2.5.8 To maintain the integrity of independent review process and the SRB reports, it is

NASA policy

that:

a. All individuals selected to serve on SRBs are highly qualified in terms of

knowledge, training, expertise, and experience to properly address the tasks

assigned to the SRB. (Diversity and balance in design/development and

organizational experience also helps ensure the independent perspective of the

SRB.)

b. SRB members are free and remain free of financial or other conflicts of interest

that have the potential to:

(1) Significantly impair the individual's objectivity or

(2) Create an unfair competitive advantage for any person or organization.




Conflicts of interest may be personal, based on the personal interests of the
individual, or organizational, based upon the interests of the individual’s

employer.

c. The responsible independent review office manages the determination and
maintenance of SRB member independence. To ensure independence :

(1) Proposed members submit background and conflict of interest
information. Proposed non-Federal members organizations provide
approved “Background Information and Confidential Conflict of
Interest Disclosure” forms. The responsible independent review office
makes an initia determination whether any organizational conflict of
interest exists and potentially works on mitigation. Subpart 9.5 of the
FAR contains guidance on organizational conflicts of interest, which
the agency must follow any time the agency uses a contract to obtain
the services of an individual for an SRB. Proposed civil service
membersfill out the Office of Government Ethics (OGE) Form 450 or
Standard Form (SF) 278 (as appropriate).

(2) Individuals employed by an organization that institutionally supports
the program or project (e.q., aNASA Center, Mission Directorate, or
contractor) may serve as a member of an SRB where the following
reguirements are met:

(i) The service of theindividual on the SRB must be based upon the
unique scientific, technical, or programmatic expertise that the
individual bringsto the SRB;

(ii) With regard to civil servant members of an SRB, the individual
and the individual’ s supervisory™ chain must not be located within
the chain of command for programmatic-level decisions made at
the program or project level; and

(i) There must be a specific determination during the SRB
appointment process that service by the individual will not
compromise the independence or objectivity of the review.

d. All SRB members selected to serve on SRBs have an approved Non-Disclosure
Agreement that limits the individual’s use of Restricted Information obtained
during the course of SRB activities. (See the NASA SRB Handbook and NASA
organizational conflict of interest policy.)

(1) Any use, intended use, or disclosure of Restricted Information during
the course of an SRB activity for an individual's own direct and

19 For purposes of this policy, the supervisory chain begins two levels above the individual being
considered to serve on an SRB.




substantial economic benefit constitutes a breach of the Non-
Disclosure Agreement and are grounds for removal from the SRB. The
same rule appliesif the individual discloses, or intends to disclose,
such information to other individuals or to organizations that may
confer adirect and substantial economic benefit on such individuals or
organizations. These restrictions do not apply to information once it
has become publicly available.

e. Theresponsible independent review office (typicaly IPAO for al programs and
projects with alife cycle cost greater than $250 million) is responsible for
ensuring that all potential members provide the necessary information and work
with appropriate procurement, legal, and convening authorities to determine
proposed SRB members’ suitability for SRB service and appropriate SRB
diversity and balance. For Category -2 projects below $250M and Category 3
projects, this responsibility is assigned to the Technical Authority. (See Table 2-
4)

f. Final approval of SRB appointments rests with the convening authorities for the
particular program or project under review.

(1) Theresolution of questions of SRB composition, balance, and
independence will be based upon the independent judgment of the
convening authorities in conjunction with contracting officers, legal
offices, and IPAO staff.

(2) However, nothing in this section authorizes the convening authority or
decision authority to make determinations required by or reserved to
another official by statute, regulation, or NASA directive.

0. SRBsdiscuss at the first kick-off meeting and annually thereafter each member’s
continuing responsibility to not disclose restricted information. SRB members are
required to identify immediately to the appropriate NASA authority any changein
circumstances that may affect previous conflict of interest determinations.

2.5.9 A summary of the independent life cycle review process shown in Figure 2-5is

dISCUSSEd in detail below. SeetablesZ 6and 2- 7—2%—2—6—F9H9wmgeaemewew—the

v and
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IabI%%4—2-5—anel—2-6 for abrief description of acquisition, program, and projed
reviews, respectively, with the caveat that_not all reviews are applicable to every program
and project.

2.5.10 Relationship Between Internal and Independent Life Cycle Reviews

2.5.10.1 Internal reviews are performed by the program/project to establish the baseline
design and to firm up plans for completing the definition of the program/project including
the integrated cost, schedule and technical parameters at a particular point in the
lifecycle. The internal reviews are not synonymous with the independent life cycle
review. However, the project may elect to perform the internal and the independent life
cycle review simultaneously (asis customarily done in robotics program/projects) when
the Management Baseline is completely defined as intended for approval by the decision
authority at the time of the internal review.

2.5.10.2 To support an effective, efficient independent review, SRB members may
participate, as mutually agreed between the program/project and the SRB, as observersin
the program/project’ s internal review process. This may include attendance at specific
subsystem, module, and other levels, and, if held, system-, mission-, or project-level
review.

2.5.10.3 Because of the time required to perform an independent, integrated cost and
schedule analysis and the formal SRB reporting constraints directed by the Agency, the
SRB’s cost and schedule analysts will work with the program/project to understand the
integrated cost and schedule estimates, including models, developed by the
program/project in accordance with the requirements of NPD 1000.5 prior to the
independent life cycle review. This pre-work is completed at a time mutually agreed to
between the program/project and the SRB but in any case prior to the start of the
independent life cycle review.

2.5.10.4 When the internal reviews and the independent life cycle review are not
performed simultaneously, at the completion of internal system/project review, the
program/proj ect prepares a“ one-pager” that summarizes any significant issues resulting
from the internal review and the plan leading to the life cycle review of the governing
PMC. This plan will include the establishment of technical, cost, and schedul e baselines
and the completion of the requirements of NPR 1000.5. This one-pager will be presented
to the DA.

2.5.10.5 During the program/projects preparation of the one-pager, the SRB presents to
the program/project their assessment of program/project readiness to meet the criteriafor
the life cycle review milestone. The program/project will address any concerns expressed
by the SRB in the one-pager’s plan to get to independent life cycle review and to the
associated presentation to the DA.




2.5.10.6 The DA provides direction to the program/project for issues arising out of the
one-pager.

2.5.10.7 The maximum interval between the internal system/project review and the
independent life cycle review is 6 months. The program/project may elect not to have this
interval between the internal review and the independent life cycle review. However, if
that election is made, all the requirements of the independent life cycle review are
required to be satisfied: in particular, the provisions stated earlier pertaining to early
coordination of the cost and schedule models. Thisinterval is used to complete the work
to prepare the integrated cost, schedule, and technical baseline for final assessment by the
SRB at the independent life cycle review as described in the internal review “one-pager”.
Note that thisinterval is zero if the independent life cycle review is held concurrently
with the internal system/project review.

2.5.11 The program/project manager determines when the program/project will be ready
for the independent life cycle review. As aprerequisite for scheduling the review, the
program/project manager will review with the SRB chair the program/project’ s readiness
for the review per thisNID and NPR 7123.1. In a situation where the program/proj ect
manager judges that extenuating circumstances warrant going ahead with the independent
review with unfilled criteria, the program/project manager is responsible to provide
adequate justification for proceeding with the independent review and identify
appropriate compensatory actions. The SRB chair provides the convening authorities
with the results of the chair’s assessment of the program/project’s readiness for the
review. Thiswill include:

a |dentification of where expected technical or programmatic content may not be
available at the review (e.q., maturity at that point in the life cycle, missing or
incomplete documents or plans, inability to demonstrate closure to key
reguirements, etc),

b. The program/project’s justification for proceeding with the independent review
and the program/project’ s planned compensatory actions, and

c. The SRB chair’s assessment of whether the SRB review can meet the ToR for the
review and any associated recommendations.

The decision authority determines the proper course of action with respect to scheduling
the independent review, and the ToR is updated to reflect that action (e.q., delay the
review, proceed with the expectation of full or partial deltareview, convene an
appropriate special review, proceed with the expectation of major RFAS).

2.5.12 Independent Life Cycle Review

2.5.12.1 The independent life cycle review has three parts. (1) a presentation of the
program/project’ s integrated technical, cost, and schedule baseline; risk status (including
performance); and future plans; (2) the preparation of a preliminary SRB briefing/report
with program/project responses to the major issues. Part 2 of the independent life cycle
review may be aslong as 5-10 working days depending on the complexity of the




program/project; and (3) presentation of the findings to the convening authority/decision
authority.

2.5.12.2 Within 48 hours of the completion of the independent life cycle review, an SRB
“one-pager” is prepared for the DA that summarizes the major SRB findings and project
responses and the SRB assessment of the project readiness to proceed to the governing
PMC for afinal decision by the DA. If there are disagreements about major
issues/responses, the DA may reguire the program/project to present more details about
the issues and their responses at an Agency BPR.

2.5.12.3 Under normal circumstances (i.e., no requirement for presentation at an agency
BPR), within one month of the completion of the independent life cycle review or as
specified in the ToR, the SRB presents its report in a briefing to the DA. Thiswill be an
integrated, holistic technical, cost, schedule, and risk assessment of the program/project.
The convening authorities, working with the program/project, are responsible for defining
and completing any pre-DA reviews. The SRB will be available to support the convening
authorities reguirements.

2.5.12.4 The independent life cycle review is compl ete when the DA approves the
program/project to proceed past life cycle review. In the case where the life cycle review
is associated with a Key Decision Point (KDP), the KDP memo will be issued by the DA.

2.5.13 Special notes:

2.5.13.1 It should be clear that the internal system/project review and the independent life
cyclereview, while identified as separate reviews may not be so. The internal
system/project review may be performed simultaneously with the independent life cycle
review held after the completion of lower level reviews.

2.5.13.2 The requirements for early coordination of the cost and schedule
estimates/models are a necessity for the successful completion of the independent life
cyclereview. In the event that this early coordination is not performed, the SRB may
recommend to the DA that a deltareview be completed before the independent life cycle
review is considered to have been completed.

2.5.13.3 When the internal system/project review is held simultaneously with the
independent life cycle review, only a single one-pager is produced.
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2.5.14 2.5:3—The Office of the Administrator, MDAA, or the Technical Authority may
also convene special reviews as they determine the need. -Circumstances that may
warrant special reviews include an expectation of programs/projects not meeting
varianees with-respect-to-technical, cost, or schedule requirements, inability to develop an
enabling technology, or some unanticipated change to the program or project baseline. -In
these cases, the MDAA or the Technical Authority forms a special review team
composed of relevant members of the SRB and additional outside expert members, as
needed. -The MDAA or the Technical Authority provides the chair of the review with the
ToR for the special review. The process followed for these reviews is the same as for
other reviews. -The special review team is dissolved following resolution of the issue(s)
that triggered its formation.

2.5.15 254—NASA HQ SMA aso has a Programmatic Audit and Review (PA&R)
process described in NPR 8705.6, Safety and Mission Assurance Audits, Reviews, and
Assessments. That process provides independent compliance verification for the
applicable NASA SMA process and technical requirements within the program/project
safety and mission assurance plan, the program baseline requirements set, and
appropriate contract documentation. Program/project managersPreject-Managers directly
support the PA& R process (either Headquarters-led or Center-led) by providing the
logistics and resource support required for the successful execution of and response to
PA&R process activities. They also coordinate with Center SMA and Center procurement
officials to ensure that contracts provide for adequate contractor support for all PA&R
activities, and they direct and authorize program/project contractors to support PA&R
process activities.

2.5.16 If the decision authority 2.5:5-H-the Decision-Autherity-is considering the

termination of a program or a-project in Phases B, C, D, or E, then a special termination
KDP may beinitiated. Circumstances such as the anticipated inability of the program or
project to meet its commitments, an unanticipated change in Agency strategic planning,
or an unanticipated change in the NASA budget may be instrumental in triggering a
termination KDP. For Category 2 and 3 projects, the decision authority Becision
Autherity-notifies the NASA Associate Administrator at least 45 days (Category 2
projects) or —21 days (Category 3 projects) in advance of atermination KDP; for
programs and Category 1 projects, the MDAA provides recommendations to the decision
authorityBecisien-Autherity on the need for atermination KDP. The decision authority
Fhe Becision-Autherity commissions an independent assessment, and following its
completion, the governing PMC holds a Termination Review. -For operating missions,
terminations are handled in accordance with NPD 8010.3, Notification of Intent to
Decommission or Terminate Operating Space Systemshissiens and Terminate Missions.

2.5.16.1 2.5.6-At the Termination Review, the program and the project teams present
status, including any material requested by the decision authorityBecision-Authority. A
Center Technical Authority (see Section 3.4) presents an assessment at the program or
pr0| ect level, or an OCE assassment is presented asthe Technl cal Authorlty %see%eenen

Au%herrbyfor tlghtly——coupl ed programs Wlth multiple Centers [ mpl ementing the proj ects.
Appropriate support organizations are represented (e.g., procurement, external affairs,



legidative affairs, and public affairs), as needed. The decision and basis of decision are
fully documented and reviewed with the NASA Associate Administrator prior to fina
implementation.




Table 2-64- Space Flight Program and-Project-Acquisition-Reviews

Review

Description

Program/System Requirements
Review (P/SRR)/ Preliminary
Program Approval Review
(PPAR)

The P/SRR examines the functional and performance requirements defined for the program
(and its constituent projects) and ensures that the requirements and the selected concept will
satisfy the program and higher -level requirements. It is an internal review. (The SRB may not
have been formed.) Rough order-of-magnitude (ROM) budgets and schedules are presented.
The PPAR is conducted (when requested by the DA) as part of this review to ensure that major
issues are understood and resolved early and to provide Agency management with an
independent assessment of the readiness of the program to continue with formulation.

Program/System Definition
Review (P/SDR)/Program
Approval Review (PAR)

The P/SDR examines the proposed program architecture and the flow down to the functional
elements of the system. The PAR is conducted as part of this review to provide Agency
management with an independent assessment of the readiness of the program to proceed into
implementation. The proposed program’spregram's objectives and the concept for meeting
those objectives are assessed. Key technologies and other risks are identified and assessed.
The baseline Program Plan, budgets, and schedules are presented.

Program Status Review (PSR)/
Program Implementation
Review (PIR)

PSRs are conducted by the program to examine the program'’s continuing relevance to the
Agency’s Strategic Plan, the progress to date against the approved Management
Baselinebaseline, the implementation plans for current and upcoming work, budget, schedule,
and all risks and their mitigation plans. PIRs are conducted as part of this review to provide
Agency management with an independent assessment of the readiness of the program to
continue with implementation.

Preliminary Design Review
(PDR)

The PDR demonstrates that the overall program preliminary design meets all require-ments
with acceptable risk and within the cost and schedule constraints and establishes the basis for
proceeding with detailed design. It shows that the correct design options have been selected,
interfaces have been identified, and verification methods have been described. IntegratedFul
baseline cost and schedules, as well as all risk assessment, management systems, and metrics
are presented.

Critical Design Review (CDR)

The CDR demonstrates that the maturity of the program’s design is appropriate to support
proceeding with full-scale fabrication, assembly, integration, and test and that the technical
effort is on track to complete the flight and ground system development and mission operations
in-erderto meet overall performance requirements within the identified cost and schedule
constraints. Progress against management plans, budget, and schedule, as well as risk
assessment, are presented.




Review

Description

System Integration Review
(SIR)

The SIR evaluates the readiness of the overall system (all projects working together) to
commence integration and test. Verification and validation (-V&V) plans, integration plans, and
test plans are reviewed. Test articles (hardware/software), test facilities, support personnel, and
test procedures are ready for testing and data acquisition, reduction, and control.

Operations Readiness Review
(ORR)

The ORR examines the actual overall system (all projects working together) character-istics and
the procedures used in the system or product’s operation and ensures that all project and
support (flight and ground) hardware, software, personnel, and procedures are ready for
operations and that user documentation accurately reflects the deployed state of the entire
system.

Safety and Mission Success
Review (SMSR)*

SMSRs are conducted prior to launch or other mission--critical events/activities by the Chief
SMA Officer, -and-Chief Engineer, and when applicable Chief Health and Medical Officer (or
senior Center-based SMA, -and-engineering and health and medical officials) to prepare for
SMA, -and-engineering, and health and medical participation in critical program/project
reviews/decision forums. The SMA lead, -and-lead Project Chief Engineer (PCE), and
designated health and medical representative are the focal points for planning, coordinating,
and providing the program/project elements of these reviews.

Flight Readiness Review (FRR)

The FRR examines tests, demonstrations, analyses, and audits that determine the overall
system (all projects working together) readiness for a safe and successful flight/launch and for
subsequent flight operations. It also ensures that all flight and ground hardware, software,
personnel, and procedures are operationally ready.

Launch Readiness Review
(LRR)

Final review prior to actual launch in-erderto verify that Launch System and
Spacecraft/Payloads are ready for launch.

Post-Launch Assessment
Review (PLAR)

Assessment of system in-flight performance. For human space flight, the PLAR is performed by
the Mission Management Team (MMT).

Critical Events Readiness
Review (CERR)

Review to confirm readiness to execute a critical event during flight operations.- For human
space flight, the CERR is performed by the Mission Management Team (MMT).

*This review is not subject to an SRB independent review.




Table 2-75- Space Flight ProjectProgram Reviews

Review

Description

Mission Concept Review
(MCR)

The MCR affirms the mission need and examines the proposed mission’smission's objectives
and the concept for meeting those objectives. Key technologies are identified and assessed. It
is an internal review that usually occurs at the responsiblecegrizant system development
organization. (The SRB may not have been formed.) ROM budget and schedules are
presented.

System Requirements Review
(SRR)

The SRR examines the functional and performance requirements defined for the system and
the preliminary Program or Project Plan and ensures that the requirements and the selected
concept will satisfy the mission.

Mission Definition Review
(MDR) or System Definition
Review (SDR)/ Preliminary
Non-Advocate Review (PNAR)

The MDR (or SDR) examines the proposed requirements, the mission/system architecture, and
the flow down to all functional elements of the system. The PNAR is conducted as part of this
review to provide Agency management with an independent assessment of the readiness of the
project to proceed to Phase B.

Preliminary Design Review
(PDR)/ Non-Advocate Review
(NAR)

The PDR demonstrates that the preliminary design meets all system requirements with
acceptable risk and within the cost and schedule constraints and establishes the basis for
proceeding with detailed design. It shows that the correct design option has been selected,
interfaces have been identified, and verification methods have been described. Full
integratedbaseline cost and schedule estimatesschedules, as well as risk assessments,
management systems, and metrics are presented. The NAR is conducted as part of this review
to provide Agency management with an independent assessment of the readiness of the project
to proceed to implementation. The NAR will also assess alignment of project investments with
Agency strategy and future architecture and avoid duplicative investments. Sound justification is
required for waivers or deviations.

Critical Design Review (CDR)

The CDR demonstrates that the maturity of the design is appropriate to support proceeding with
full--scale fabrication, assembly, integration, and test, and that the technical effort is on track to
complete the flight and ground system development and mission operations ir-erderto meet
mission performance requirements within the identified cost and schedule constraints. Progress
against management plans, budget, and schedule, as well as risk assessments are presented.




Review

Description

Production Readiness Review
(PRR)

The PRR is held for projects developing or acquiring multiple similar or identical flight and/or
ground support systems. The purpose of the PRR is to determine the readiness of the system
developer(s) to efficiently produce (build, integrate, test, and launch) the required number of
systems. The PRR also evaluates how well the production plans address the system’s
operational support requirements.

System Integration Review
(SIR)

The SIR evaluates the readiness of the project to start flight system assembly, test, and launch
operations.- V&V plans, integration plans, and test plans are reviewed. Test articles
(hardware/software), test facilities, support personnel, and test procedures are ready for testing
and data acquisition, reduction, and control.

System Acceptance Review
(SAR)

The SAR verifies the completeness of the specific end item with respect to the expected
maturity level and assessesto-assess compliance to stakeholder expectations. The SAR
examines the system, its end items and documentation, and test data and analyses that support
verification. It also ensures that the system has sufficient technical maturity to authorize its
shipment to the designated operational facility or launch site.

Operations Readiness Review
(ORR)

The ORR examines the actual system characteristics and the procedures used in the system’s
system-or product’s operation and ensures that all system and support (flight and ground)
hardware, software, personnel, and procedures are ready for operations and that user
documentation accurately reflects the deployed state of the system.

Safety and Mission Success
Review (SMSR)*

SMSRs are conducted prior to launch or other mission-critical events/activities by the Chief
SMA Officer, -anrg-Chief Engineer, and when applicable Chief Health and Medical Officer (or
senior Center-based SMA, -and-engineering and health and medical officials) to prepare for
SMA, -and-engineering, and health and medical participation in critical program/project
reviews/decision forums. The SMA lead, -and-lead PCE, and designated health and medical
representative are the focal points for planning, coordinating, and providing the program/project
elements of these reviews.

Flight Readiness Review (FRR)

The FRR examines tests, demonstrations, analyses, and audits that determine the system’s
readiness for a safe and successful flight/launch and for subsequent flight operations. It also
ensures that all flight and ground hardware, software, personnel, and procedures are
operationally ready.

Launch Readiness Review
(LRR) (Launch Vehicle)

Final review prior to actual launch in-erderto verify that Launch System and
Spacecraft/Payloads are ready for launch.




Review

Description

Post-Launch Assessment
Review (PLAR)

Assessment of system in-flight performance. For human space flight, the PLAR is performed by
the Mission Management Team (MMT).

Critical Event Readiness
Review (CERR)

Review to confirm readiness to execute a critical event during flight operations. For human
space flight, the CERR is performed by the Mission Management Team (MMT).

Post-Flight Assessment Review
(PFAR)

The PFAR is a human space flight review that occurs after a flight mission in-erderto assess
whether mission objectives were met and the status of the returned vehicle.

Decommissioning Review
(DR)Z

The purpose of the DR is to confirm the decision to terminate or decommission the system and
assess the readiness for the safe decommissioning and disposal of system assets.

* This review is not subject to an SRB independent review.
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CHAPTER 3. Program and Project Management
-Roles and Responsibilities

3.1 Overview of Roles and Responsibilities

3.1.1 Thischapter defines the roles and responsibilities of the key officials in the program/
project management process. Terms such as approval and concurrence, used in connection with
these roles and responsibilities, are defined in Appendix A.

3.1.2 Therolesand responsibilities of senior NASA management, along with fundamental
principles of governance, are defined in NPD 1000.0, the NASA Governance and Strategic
Management and-Gevernanee-Handbook, and further outlined in NPD 1000.3, The NASA
Organization. -The key roles and responsibilities specific to programs and projects consistent
with NPD 1000.0 can be summarized as follows:

a. NASA Administrator—Chair of the Strategic Management Council (SMC) and
Acquisition Strategic Planning M eeting and— approves key aspects of major
acquisitions including assignment of programs and Category 1 projects to Centers.

b. NASA Associate Administrator——is-responsible for the technical and programmatic
integration of programs at the Agency level, chairing the Agency PMC, serving as KDP
decision authority Beeisiton-Autherity-for programs and Category 1 projects, and
approving the PCA.

c. Associate Administrator, PA& E— —isresponsible for providing objective, transparent,

and multidisciplinary analysis on all aspects of NASA independent-assessment-of
programs Category land 2 pror ects and other prOJ ects as assrgned to inform m%heare%

a ans-a . iding strateglc decrsron maklnq
PA& E’ s responsihilitiesincl ude eval uating cost effectiveness, quality, and performance

in achieving strategic objectives. guidancerecormmendations.

d. Chief Engineer——establishes policy, oversight, and assessment of the NASA
engineering and program/project management process; -implements the engineering
technical authority process; serves as principal advisor to the Administrator and other
senior officials on matters pertaining to the technical capability and readiness of NASA
programs and projects to execute according to plans; directs the NASA Engineering and
Safety Center (NESC), and directs programs/projects to respond to requests from the
NESC for data and information needed to make independent technical assessments and to
respond to these assessments.

e. Chief, Safety and Mission Assurance—ensures-Officer—assures the existence of robust
safety and mission assurance processes and activities through the devel opment,
implementation, assessment, and functional oversight of Agency-wide safety, reliability,
maintainability, and quality policies and procedures; serves as principal advisor to the



Administrator and other senior officials on Agency-wide safety, reliability,
maintainability, and quality-assurance-matters; performs independent program and project
compliance verification audits; anre-implements the SMA technical authority process;
monitors, collects, and assesses Agency-wide safety and mission assurance financial and
performance results.

Chief Health and Medical Officer———establishes policy, oversight, and assessment on
al health and medical matters associated with NASA missions and is responsible for
implementation of medical/health technical authority process; serves as principal advisor
to the Administrator and other senior officials on health and medical issues related to the
Agency workforce.

. Chief Financial Officer— provides leadership for the planning, analysis, justification,

control, and reporting of all Agency fiscal resources. Oversees al financial management
activities relating to the programs and operations of the Agency. L eads the budgeting and
execution phases of the planning, programming, budgeting, and execution process.

M onitors—is+espensible fer-ensdringthat-fihranecial-records and reports the financial
executl on of the Aqencv budqet aeeuFaEebyLFeﬂeeHhestatuseﬁaLLpFegFamandﬁarejeet

. Mission Directorate Associate Administrator——is-primarily responsible for managing
programs within the Mission Directorate; recommends the assignment of programs and
Category 1 projectsto Centers; assigns Category 2 and 3 projectsto Centers; serves as
the KDP Decision authority Autherity-for Category 2 and 3 projects; and has
responsibility for all programmatic requirements, including budgets, schedules, and the
high-level programmatic requirements levied on projects within the Mission Directorate.
The MDAA may designate a Program Director or Program Executive to support the
MDAA and the program managerProgram-Manager in defining, integrating, and
assessing program/project activities and to provide policy direction and guidance to the
program/project. The Mission Directorate confirms to the decision authority that their
current baseline life cycle cost estimates and funding strategy and the annual NASA
budget submissions are consistent. Significant changes to funding strategy are to be
reviewed with and approved by the decision authority.

Center Director——isresponsible for establishing, developing, and maintaining the
institutional capabilities (processes and procedures, human capital, facilities, and
infrastructure) required for the execution of programs and projects, including the system
of checks and balances to ensure the technical integrity of programs and projects assigned
to the Center.

Program manager—M-anager—is-responsible for the formulation and implementation of
the program per the governing agreement with the sponsoring Mission Directorate.

. Project Manager——is-responsible for the formulation and implementation of the
project per the governing agreement with the program managerPregram-Manager.




I.  Mission Support Office Assistant Administrators———establish policy and procedures
for the oversight and assessment of their particular functional area (e.g., procurement).

3.1.3 Programmatic Authority flows from the Administrator through the Associate Administrator
to the Mission Directorate Associate Administrator, to the program manager and finally to the
project manager per NPD 1000.0, NASA Governance and Strategic Management Handbook.
Because there are different types of programs that require different management approaches, the
MDAA may delegate some of his’her Programmatic Authority to Deputy Associate
Administrators, Division Directors, or equivalent, such as Program Directors, depending on the
mission directorate organizational structure, consistent with the following principles:

a Asagenera rule, the MDAA will not delegate responsibility beyond his’her immediate
organization for strategic planning; policy formulation and approval; definition and
approval of programs, projects, and missions; assignment of programs, projects, and
selected managers; mission directorate budget devel opment, approval, and allocation; and
assessment and reporting of performance. Delegations will be documented to ensure roles
and responsibilities are understood and accountability is clear.

b. Asaminimum, the program manager is expected to be responsible and accountable for
the safety, technical integrity, performance, and mission success of the program; develop
and present budget/funding requirements; develop and implement the program plan,
including managing program resources; implement arisk management process that
incorporates risk-informed decision-making; oversee project implementation; resolve
program and project risks, including alocation of margins to mitigate risks; periodically
report progress to the MD; and support MD activities.

c. Theresponsibilities and authority of the MDAA and those individuals with delegated
Programmatic Authority are to be documented in the Program Plan such that they are
unambiguous and not overlapping.

3.1.4 The project manager3-1-3——FheProject-Manager reports to the program
managerProgram-Manager and both are supported by one or more NASA Centers (with facilities
and experts from line or functional organizations). Each, however, is responsible and
accountable for the safety, technical integrity, performance, and mission success of the program
or project, while also meeting programmatic (technical, cost, and schedule) commitments.
Accomplishing this requires a breadth of skills, so he/she must be knowledgeable about
governing laws, acquisition regulations, policies affecting program and project safety, training of
direct-report personnel, risk management, environmental management, resource management,
program- and project-unique test facilities, software management, responding to external
requests for audits (e.g., OMB), protecting intellectual property and technology, and other
aspects of program and project management.

3.2 Specific Roles and Responsibilities—

3.2.1 Table 3-1, Roles and Responsihilities Relationships Matrix, provides a summary of the
roles and responsibilities covered in this directive for the key program/project management
officials. Thetableisinformational only and is not intended to specify, levy, or remove




requirements. As such, implementation of the specific roles and responsibilities is determined on
a case-by-case basis and is documented in the Program or Project Plan.

Table 3-1 Roles and Responsibilities Relationships Matrix




Administrator Mission Center Director
Staff and Directorate

Office of the Mission Associate Technical Program

Administrator | Support Offices | Administrator Institutional Authority Manager Project Manager
Strategic e - Establish e -Develop e »Support e »Support e »Support
Planning Agency Agency Agency Agency and Mission

strategic Strategic Plan strategic Mission Directorate

priorities and (PA&E). planning Directorate strategic

direction ¢ ~Develop ¢ =Develop strategic implementation
e ~Approve annual strategic directorate planning and plan

Agency planning implementation supporting

Strategic Plan guidance plans and studies

and (PA&E) Cross-

programmatic |.Devel op Annual directorate

architecture Performance architecture

and top-level plans consistent

guidance Plan (PA&E) with Agency
o ~Approve s strategic plans,

implementation architecture,

plans and top- level

developed by guidance

Mission

Directorates.




Administrator Mission Center Director
Staff and Directorate
Office of the Mission Associate Technical Program
Administrator | Support Offices | Administrator Institutional Authority Manager Project Manager
Program e ~Approve e ~Approve e +|nitiate new e +Provide human | e ~Appoint e - Establish the
Initiation assignment of Program Chief programs via and other Program Chief program office
(Center programs to Engineers* FAD resources to Engineers* and structure to
Assign- Centers (Technical e +Recommend execute FAD (Technical direct/monitor
ment and Authority) assignment of | ¢ «Recommend Authority) in projects within
FAD) (OCE) programs to Program consultation program
e When Centers Managers to with and after

applicable, e ~Approve MDAA approval by

approve appointment of OCE

program’s Program e +Appoint Center

approach to Managers Lead Discipline

Health and Engineers

Medical (LDEs)

Technical

Authority based

on Center’s

HMTA

infrastructure

(OCHMO)




Administrator Mission Center Director
Staff and Directorate
Office of the Mission Associate Technical Program
Administrator | Support Offices | Administrator Institutional Authority Manager Project Manager
Project e ~Approve e ~Approve e +|nitiate new e »Provide human | e ~Appoint Project | ¢ ~Concur with e - Establish the
Initiation assignment of Project Chief projects via and other Chief appointment of project office and
(Center Category 1 Engineers* FAD resources to Engineers* Project structure to
Assign- projects to (Technical e ~Recommend execute FAD (Technical Managers direct and
ment and Centers Authority) assignment of | ¢ «Recommend Authority) on monitor
FAD) appointment to Category 1 Category 1 Category 1 tasks/activities
Category 1 projects to Project projects in within project
projects (OCE) Centers Managers to consultation
e -|s notified of e ~Assign MDAA with and after
Project Chief Category 2 and | « ~Appoint approval by
Engineers* 3 projects to Category 2 and OCE
(Technical Centers. 3 Project ¢ ~Appoint Project
Authority) o ~Approve Managers Chief
assigned to appointment of Engineers*
Category 2 and Category 1 and (Technical
3 projects selected Authority) on
(OCE) Category 2 Category 2 and
e When Project 3 projects with
applicable, Managers OCE
approve concurrence
project’s
approach to
Health and
Medical
Technical
Authority based
on Center’s
HMTA
infrastructure

(OCHMO)




Administrator Mission Center Director
Staff and Directorate
Office of the Mission Associate Technical Program
Administrator | Support Offices | Administrator Institutional Authority Manager Project Manager
Policy e +Establish e ~Establish e ~Ensure Center | e ~Establish
Develop- Agency policies Directorate policies are institutional
ment and ensure policies (e.g. consistent with engineering
support guidance, risk Agency and design and
infrastructure is posture, and Mission verification/valid
in place for: priorities for Directorate ation best
Technical acquisition) policies practices for
Authority applicable to o »Establish products and
(OCE), SMA program, policies and services
functions projects, and procedures to provided by the
(OSMA), Health supporting ensure program Center
and Medical elements and projects are | e ~Develop
functions implemented implementation
(OCHMO) consistent with plan for
e »Develop and sound technical technical
maintain and authority at the
Agency-wide management Center
engineering practices
standards
applicable to

programs and
projects (OCE)
e Develop and
maintain
Agency-wide
health and
medical
standards
applicable to
programs and

projects
(OCHMO)




Administrator Mission Center Director
Staff and Directorate
Office of the Mission Associate Technical Program
Administrator | Support Offices | Administrator Institutional Authority Manager Project Manager
Program/ - Provide e -Develop e -Develop e «|nitiate, e «|nitiate, support,
Project technical direction and direction and support, and and conduct
Concept ; guidance guidance conduct project-level
Studieg expertise for specific to specific to program-level concept studies
advanced . concept studies concept studies concept studies consistent with
concept studies, for formulation for formulation consistent with direction and
asrequired of programs of competed direction and guidance from
(OCE/NESC) and non- projects: guidance from program (or
R competed MDAA Center for
- projects competed
projects)
Develop- o +Establish, e +Provide ~Approves e +QOriginates e -Originates
ment of coordinate, and support to changes to and requirements for | project
Program- approve high- program and deviations and the program requirements
matic level program project - - consistent with consistent with
Require- requirements requirements waivers from the PCA the Program
ments o -Establish, development as |thOSeofall TA-owned | o + Approve Plan

coordinate, and
approve high-
level project
requirements,
including
success criteria

assigned

requirements that
are the
responsibility of
the TA and have
been delegated to
the CD for such
action

program require-
ments levied on
the project




Administrator Mission Center Director
Staff and Directorate
Office of the Mission Associate Technical Program
Administrator | Support Offices | Administrator Institutional Authority Manager Project Manager
Resources | ¢ ~Establish e ~-Manage and e ~Establish e »Support annual | ¢ ~Ensure e »Implement e -Develop
Manage- budgets for coordinate program and program and independence program mission options,
ment Mission Agency annual project budgets project budget of resources to consistent with conduct trades,
(Program Directorates budget o - Allocate submissions, support the budget and develop cost
Budgets) and Mission submission budget and validate implementation | ¢ ~Coordinate estimates to
Support Offices (OCFO) resources to Center inputs of technical development of support budget.
Centers for e ~Provide the authority cost estimates | e ~Implement
assigned personnel, e -Provide to support project budget
projects facilities, resources for budget e ~Provide annual
e »Conduct resources, and review, e +Provide annual project budget
annual program training assessment, program budget submission input
and project necessary for development, submission ¢ ~Manage project
budget implementing and input resources
submission assigned maintenance of |« ~Manage
reviews programs and the core program
projects competencies resources
required to
ensure technical
and
program/project
management
excellence
PCA e +Approve e »Concur with e »Develop and e »Support
Program Program approve development of
Commitment Commitment Program the Program
Agreement Agreement Commitment Commitment
(NASA AA) (OCE) Agreement Agreement
Program e ~Approve e = Concur on Concur in the e ~Develop and
Bl Program Plans Program Plans implementation approve
of Technical Program Plan
Authority e ~Execute
Program Plan
Project e ~Approve e ~Approve Concur in the e ~Approve ¢ ~Develop and
Plans Project Plans, if Project Plans implementation Project Plans approve Project

required

of Technical
Authority

Plan
e -Execute Project
Plan




Administrator Mission Center Director
Staff and Directorate
Office of the Mission Associate Technical Program
Administrator | Support Offices | Administrator Institutional Authority Manager Project Manager
Program/ e - Assess e »Conduct e +Assess e - Assess e »Assess e +Assess project
Project program and special studies program program and program and technical,
Perfor- Category 1 for the technical, project project schedule, and
mance project Administrator schedule, and technical, technical, cost
Assess- technical, (PA&E) cost schedule, and schedule, and performance and
mentPregra schedule, and performance cost cost take action, as
miProject cost and take action, performance as performance appropriate, to
Performance performance as appropriate, part of the and take action, mitigate risks
Assessment through to mitigate risks Center as appropriate,
Quarterly e +Conduct Management to mitigate risks
Status Reviews Mission Council
e »Conduct Directorate
Agency PMC PMC
(NASA AA)
Program/ e ~Communicate | e ~Provide e ~Communicate |e ~Communicate
Project program and support and program and project
Perfor- project guidance to project performance,
mance performance programs and performance issues and risks
Issues issues and risks projects in issues and risks to program,
to Agency resolving to Center and Center, and
management technical and Mission Mission
and present programmatic Directorate Directorate
plan for issues and risks management management
mitigation or e ~Communicate and present and present
recovery program and recovery plans recovery plans

project technical
performance
and risks to
Mission
Directorate and
Agency
management
and provide
recommendatio
ns for recovery




Administrator Mission Center Director
Staff and Directorate
Office of the Mission Associate Technical Program
Administrator | Support Offices | Administrator Institutional Authority Manager Project Manager

Termina- e »Determine e »Determine and | e ~Support e ~Conduct e - Support
tion and authorize authorize Termination program and Termination
Reviews termination of termination of Reviews project analyses Reviews

programs and programs and e +Perform to support

Category 1 Category 2 and supporting Termination

projects Category 3 analysis to Reviews

through Agency projects through confirm

PMC MD PMC and termination, if

coordinate final required

decision with
Administrator




Administrator Mission Center Director
Staff and Directorate
Office of the Mission Associate Technical Program
Administrator | Support Offices | Administrator Institutional Authority Manager Project Manager

Indepen- e +Authorize e »Convene and | e ~Convene and | e ~Ensure ~Convene and e Prepare for and | e ~Prepare for and
dent implementation support support adequate support provide provide
Reviews of programs mdgpendent mdgpendent checks and independent assessment of assessment of

and Category 1 reviews for reviews balances (e.qg., . program and project readiness

projects programs and technical reviews project to enter

through PMC,
based on NAR
and other
inputs

Category 1 and
2 projects
(PA&E)

e »Provide SRB
Review
Manager for
programs and
Category 1 and
2 projects
(PA&E)

e »Provide cost
and
management
system SRB
members
through the
PDR/NAR
(PA&E)

e +Support
independent
reviews or
technical
assessments,
as required
(OCE/NESC)

authority) are in
place

readiness to
enter

Implementation

Implementation




Administrator Mission Center Director
Staff and Directorate
Office of the Mission Associate Technical Program
Administrator | Support Offices | Administrator Institutional Authority Manager Project Manager
KDPs (all) |  ~Authorize e ~Authorize e Perform e ~Conduct e »Conduct
program and program and supporting readiness readiness
Category 1 Category 2 and analysis to reviews leading reviews leading
projects to 3 projects to confirm to KDPs for to KDPs for
proceed past proceed past readiness program projects
KDPs (NASA KDPs (MDAA leading to KDPs e ~Conduct o -Certify
AA) may delegate for programs readiness readiness to
Category 3 and Category 1, reviews leading proceed past
project KDPsas| 2,and3 to KDPs for KDPs
documented in projects Category 1, 2,
the Program e +Conduct and 3 projects
Plan) readiness o «Certify program
e +Provide reviews leading and project
recommendatio to KDPs for readiness to
n to NASA AA Category 1, 2, proceed past
for program and and selected KDPs
Category 1 Category 3
projects at projects
KDPs o +Certify
readiness to
proceed past
KDPs
Interna- e - Support the * »Negotiate e »Support e - Support
tional and development content of development of development of
Intergov- and negotiate agreements content of content of
ernmental international with agreements with | agreements with
Agree- and inter- international international and | international and
ments governmental and other other other
agreements external government government
(OER) organizations Agenciesagencies Agenciesagencies




Administrator Mission Center Director
Staff and Directorate
Office of the Mission Associate Technical Program
Administrator | Support Offices | Administrator Institutional Authority Manager Project Manager
Launch e ~Approve o -Validate, e +Approve * -Validate e +Develop e -Develop project
Criteria for launch request certify, and launch launch program launch launch readiness
Nuclear e +Forward approve human readiness readiness for readiness criteria
and request for rating and assigned criteria
Human- nuclear launch launch programs and
Rated approval to readiness to projects
Missions OSTP as Administrator
required (OCE, OSMA,
and OCHMO)

* Centers may use an equivalent term for these positions, such as Program/Project Systems Engineer.




3.2.2 Itisimportant for the program and project managerProgram-Managerand-Project
Manager to coordinate early and throughout the program/project life cycle with mission support

organizations at NASA Headquarters through the sponsoring Mission Directorate and the
implementing Centers. These mission support organizations include legal, procurement, security,
finance, export control, human resources, public affairs, international affairs, property, facilities,
environmental, aircraft operations, I'T security, planetary protection, and others. -They provide
essential expertise and ensureassure compliance with relevant laws, treaties, executive orders,
and regulations. It is also important to ensure that organizations having a substantive interest
(these might include supporting activities such asfacilities, logistics, etc.) are effectively
integrated into the program’s or project’s activities as early as appropriate and throughout the
duration of the organizations' interest to include their needs, benefit from their experience, and
encourage communication.

3.3 Process for Handling Dissenting Opinions

3.3.1 NASA teams must have full and open discussions, with all facts made available -+r-erder
to understand and assess issues. Diverse views are to be fostered and respected in an
environment of integrity and trust with no suppression or retribution. In the team environment in
which NASA operates, team members often have to determine where they stand on adecision. In
assessing a decision or action, a member has three choices: agree, disagree but be willing to fully
support the decision, or disagree and raise a Dissenting Opinion. For disagreements that rise to
the level of importance that warrant a specific review and decision by a higher level of
management, NASA has formalized the Dissenting Opinion process. (Additional considerations
that relate to Dissenting Opinions raised by a Technical Authority (TA) are set forth in

Section 3.4.)

3.3.2 Unresolved issues of any nature (e.g., programmatic, safety, engineering, health and
medical, acquisition, accounting;-ete:) within ateam should be quickly elevated to achieve
resolution at the appropriate level. A Dissenting Opinion is a substantive disagreement with a
decision or action that an individual judgesis not in the best interest of NASA and is of sufficient
importance that it warrants atimely review and decision by higher level management. A
Dissenting Opinion must be supportable and based on a sound rationale (not solely on unyielding
opposition). The individual must specifically request that the dissent be recorded and resolved by
the Dissenting Opinion process. The decision on whether the issue in question is of the
significance that warrants the use of the Dissenting Opinion process is the responsibility and

personal deC|S|onAt—thed+seFet4en of the dissenti ng |nd|V|duaIperan(-s)—aelee+5|ei+may—be

3.3.3 When time permits, the disagreeing parties jointly document the issue, When-appropriate;
the-conecern-ts-deecumented-by-including agreed-to facts, discussion of the differing positions with
rationale and impacts, and the parties' recommendations. The joint documentation must be;
approved by the representative of each view, concurred W|th by affected parties, and prowded to
the next higher level of the involved authorities progra .
FA-with notification to the second higher level of management ThIS may mvolve as nqle
authority (e.g., the Programmatic Authority) or multiple authorities (e.g., Programmatic and




Technical Authorities). In cases of urgency, the disagreeing parties may jointly present an-erat
presentation{hckuding-the information stated above orally} with all affected organizations
represented, H-attendanece-and-with-advance notification to the second--higher level of

management, and -may-be-utHized-with-documentation follow-up.

3.3.4 Management’s decision/action on the memorandum (or oral presentation) is documented
and provided to the dissenter and to the notified managers and becomes part of the
program/project record. -If the dissenter is not satisfied with the process or outcome, the
dissenter may appeal to the next higher level of management. -The dissenter has the right to take
the issue upward in the organization, even to the NASA Administrator, if necessary.

3.4 Technical Authority

3.4.1 TheNASA governance model prescribes a management structure that employs checks
and balances between key organizations to ensure that decisions have the benefit of different
points of view and are not madein |solat|on (See NPD 1000. O) NASA has establlshed the

preeessandthetechnlcal authorlty procees as part of |ts system of checks and bal ances to
provide independent oversight of programs and projects in support of safety and mission success
through the selection of specific individuals at deI egated Ievels of authorlty These |nd|V| duals
are the Technical Authorltles g ! tic-al ; ~ rgehy-de: ,

expertrse—l n th|s document the term Technlcal Authonty IS used torefer to such an |nd|V|duaI
but is also used (without capitalization) to refer to elements of the technical authority process.
The responsibilities of a program or project manager are not diminished by the implementation

of Technical Authority. The program or project manager is ultimately responsible for the safe
conduct and successful outcome of the program or project in conformance with governing
reguirements. This includes meeting programmatic, institutional, technical, safety, cost, and
schedule commitments.

3.4.1.1 Technical Authority originates with the Administrator and isformally delegated to the
NASA AA and then to the NASA Chief Engineer for Fhere-arethree distinet-types-of Fechnical
Autherities{FAs)-Engineering Technical Authority, the Chief, Safety and Mission Assurance
forFAs; SMA Technical AuthorityTAs, and the Chief Health and Medical Officer for Health and
Medical Technical Authority. Subsequent Technical Authority delegations are formal and
traceable to the Admlnlstrator I ndividuals with Technlcal AuthontvIAs—eaeheLwhem%

funded mdependently of atheprogram or /project. Technlcal Authorltles Iocated at Centers

remain part of their Center organization, and their personnel performance appraisal is signed by
}a the management of that Center organization.

3.4.1.2 On decisions related to technical and operational matters involving safety and mission
success risk, formal concurrence by the responsible Technical Authorities (Engineering, Safety
and Mission Assurance, and Health and Medical) is required. This concurrenceis to be based on




the technical merits of the case and includes agreement that the risk is acceptable. For matters

involving human safety risk, the actual risk taker(s) (or official spokesperson(s) and their
supervisory chain) must formally consent to taking the risk; and the responsible program,
project, or operations manager must formally accept the risk. (See NPD 1000.0.)

3.4.1.3 The adtherity-processthelresponsibilities of individuals with delegated Technical

Authority at the program or project level include:

a

Bei nq the single poi nt of contact for Techni cal Authorlty matters. Apprewngehanges{e

Serving as members of programy_or project control boards, change boards, and internal
review boards.

Working with the Center Management and other Technical Authority personnel, as
necessary, to ensure direction provided to the program or project reflects the view of the
Center or, where appropriate, the view of the NASA Technical Authority community.

Assuring that requests for waivers or deviations from Technical Authority reguirements
are submitted to and acted upon by the appropriate level of Technical Authority.

Providing the program or project with aview of matters based on his or her knowledge
and experience and raising a Dissenting Opinion on a decision or action when

appropriate,

Serving as an effective part of the overall check and balance system. (Thisincludes
conforming to the principle that serves as the foundation of NASA's system of checks
and balances that states “an individual cannot grade his or her own work”.)

3.4.1.4 3:4-3.2 The day-to-day involvement of the TAsin program/project activities as members
of the program/project’ s control, change, and internal review boards should ensure that any
significant views from TAswill be available to the program/project in a timely manner and

should be handled durl ng the normal prograrr1/pr01ect processes#heetﬂ%nam%pensbﬂnyier

3.4.1.5 3413 Infrequent circumstances may arise when a Technical Authority or the
program/proj ect managerProgram/Proeject-Manager may disagree on a proposed programmatic or

technical action and judges that the issue risesto alevel of significance that the next higher level
of management should be involved (i.e., a Dissenting Opinion exists). In such circumstances:

a

b———Resolution occurssheutd-eeedr prior to implementation whenever possible.

However, if deemed in the best interest of the program/project, the program/project




manager has the authorlty to thquteg%am#PFejeetrManagepmayproceed at rlsk in paralel

with pursuit of resolutiol .
such circumstances, the next hlgher level of Programmatlc and Technlcal Authorlty IS
would-beinformed of the decision to proceed at risk.

o

b. e———Resolution isjointly sheutd-beattempted at successively higher levels of
Programmatic Authority and Technical Authority until resolved. -Final appeals are made
to the NA SA Office-of-the Administrator.

3.4.2 TheEngineering Technical Authority establishes and is responsible for the engineering
design processes, specifications, rules, best practlces efc., necessary tofulflll programmatlc
m| ssion performance reqw rements

34.21 TheNASA Chief Engineer provides overall leadership of the engineering technical
authority process for spacetHght-programs/projects, including Agency engineering policy
direction, requirements, and standards. The NASA Chief Engineer approves the appointment of
the Center Engineering Directors (or equivalent) and of Engineering Technical Authoritieson
programs and Category 1 projects and is notified of the appointment of other Engineering
Technical Authorities. Fhe-NASA Chief Engineer hears appeals of the Engineering Technical
Authority’ s decisions when they cannot be resolved at lower levels.

3.4.2.2 The Center Director (or designee) develops the Center’ s engineering technical
authority policies and practices, consistent with Agency policies and standards. -The following
individuals are responsible for implementing Engineering Technical Authorityergireering

technical-adthority at the Center:

a. Center Director (CD) — The CD (or the Center Engineering Director, or designee) isthe
Center Engineering Technical Authority responsible for Center engineering design
processes, specifications, rules, best practices, etc., necessary to fulfill mission
performance requirements for projects or major systems implemented by the Center. (The
CD may delegate Center engineering technical authority implementation responsibility to
an individual in the Center’ s engineering leadership.) The Center Engineering Technical
Authority supports the program and project level Technical Authoritiesin processing

changes to andappreves waivers or deviations from Technical Authority responsible and
changes+a-Center-requirements. This includes all applicable Agency and Center
directives, requirements, procedures, and standards. The CD appoints, with the approval
of the NASA Chief Engineer, individuals for the position of Center Engineering Director
(or equivalent) and for the Engineering Technical Authority positions down to and
including Program Chief Engineers and Category 1 Project Chief Engineers (or
equivalents).””Y.** The CD appoints Category 2 and 3 Project Chief Engineers and Lead
Discipline Engineers.

2 Centers may use an eguivalent term for these positions, such as Program/Project Systems Engineer.




b. Program/Project Chief Engineer (PCE) —These are the Engineering Technical Authorities

at the proqram/pr0| ect Ievel See the responsn ibilities delineated in Sectl on3.4.1.3. b:

c. Lead Discipline Engineer (LDE) — The LDE isasenior technical engineer in a specific
discipline at the Center. The LDE assists the program/project through direct involvement
with working-level engineersto identify engineering requirements and devel op solutions
that comply with the requirements. The L DE works through and with the PCE to ensure
the proper application and management of discipline-specific engineering requirements
and Agency standards. Those L DEs that have formal delegations traceable to the
Administrator and are funded independent of programs and projects are Technical

Authon'u& c—Eead—D+se+phﬂeEngmeeP€H;9—'FheJ:DE+saeemeﬁeehn+eaLengmeer

3.4.2.3 {On some programs and projects, the program- and project-level Engineering Technical
Authority may also serve as the program/project Systems Engineering Manager or Systems
Engineering and Integration Manager. |n ;+-these instances:

a. The program/project manager;-the-Program/Project Manager concurs inen the

appointment of the Engineering Technical Authorities.)




b. The Engineering Technical Authority can’t be the decision-maker on a Board or panel
that provides relief to aderived requirement. This provision does not preclude such an
Engineering Technical Authority from chairing preliminary boards that provide input to
the Change or Control Board.

c. Asaminimum, two Engineering Technical Authorities (e.g., the PCE and the applicable
LDE) must agree with the action to accept a change to or awaiver or deviation from a
Technical Authority requirement.

3.4.3 3:4-2.3—Although a limited number of individuals make up the Engineering Technical
Authorities, their work is enabled by the contributions of the program/project’ s working-level
engineers and other supporting personnel (e.g., contracting officers). -The working-level
engineers are funded by the program/project and consequently may not serve in an Engineering
Technical Authority capacity. -These engineers perform the detailed engineering and analysis for
the program/project, with guidance from their Center management and/or L DES and support
from the Center engineering infrastructure. They deliver the program/project hardware/software
that conforms to applicable programmatic, Agency, and Center requirements. -They are
responsible for raising issues to the program/proj ect managerProegran/Preject-Manager, Center
engineering management, and/or the PCE, as appropriate, and are a key resource for resolving
these issues.

3.4.4 3.4.3——The SMA Technical Authority establishes and is responsible for the SMA design
processes, specifications, rules, best practices, etc., necessary to fulfill programmatic mission
performance requirements.

3.4.4.1343% For tightly coupled programs, SMA Technical Authority starts with the
NASA Chief SMA Officer and then flows to the Center SMA Director and Chief Safety Officer.
For other programs, SMA Technical Authority starts with the NASA Chief SMA Officer and
flows down to the Center SMA Director, and then to the Program SMA Lead. -For projects,
SMA Technica Authority originates with the NASA Chief SMA Officer and flows down to the
Center Director, and then to the Center SMA Director, and from there, to the Project SMA Lead.
The Chief Fe-ensureindependence-SMA Officer hears appeals of SMA decisions when issues

cannot be resolved below the Agency level. Fechnical-Autherity-personnel-are-organizationally
Soporoofromp b oreopaploraion

3.4.4.2 34.32——The Center SMA Director is responsible for establishing and maintaining
ingtitutional SMA policies and practices, consistent with Agency policies and standards. -The
Center SMA Director is also responsible for assuring that the program/project complies with
both the program/project and Center SMA requirements. The program/project SMA Plan, which
describes how the program/project will comply with these requirements, is part of the
Program/Project Plan.

3-44——The Center SMA Director also monitors, collects, and assesses | nstitutional, program,
and project safety and mission assurance financial and performance results.

3.4.5 The Health and Medical Technical Authority (HMTA) isthe NASA Chief Health and
Medical Officer (CHMO). -The CHMO establishes and is responsible for the Health and Medical




Aqgency-level reguirements, specifications, rules, best practices, etc., necessary to fulfill
programmeatic mission performance reguirements

3.4.5.1 Dueto Center infrastructure differences, HMTA flow down from the CHMO varies

between Centers The HMTA flow- down processes |ncI uding roles and respons b|||t|es

healthendmemeawequwementsthﬁeughthep#ee&esspwﬂed in NPR 8900 1, NASA Health and

Medical Requirements for Human Space Exploration and further described in the Center

HMTAHealth-and-Medical-Autherity-(HMAY) implementation plan.

3.4.5.2 When applicable, the Program/Project Plan will describe how the program/project will
comply Wlth HMTA requirements and processes The CHM O hears appeals of H I\/ITA—WhH;hlS

3.5 Center Reimbursable Space Flight Work

3.5.1 A Center negotiating reimbursable work for another agency must propose NPR 7120.55B
asthe basis by which it will perform the space flight work. If the sponsoring agency does not
want NPR 7120.55B requirements (or a subset of those requirements) to be followed, then
the inter-agency MOU/MOA or the contract must explicitly identify those requirements that will
not be followed, along with the substitute requirements for equivalent processes and any
additional program/project management requirements the sponsoring agency wants. The Center
must obtain aformal waiver by the NASA Chief EngineerCE for those NPR 7120.55B
requirements that are not to be followed, or the Agency will direct the Center not to accept the
work.

3.6 Principles Related to Tailoring Requirements

26 Waivers L Authosi

3.6.1 [tisNASA’spalicy to have an acquisition process that complies with all applicable
Agency and Center directives Watversto-NPR-7120.5D requirements, procedures, and processes
unlessrelief isformally -may-be-granted in accordance with the principles related to tailoring
requirements delineated in this section. Tailoring is the process used to adjust or seek relief from
a prescribed requirement to accommodate the needs of a specific task or activity (e.g., program
or project). The evaluation and disposition of requests for tailoring prescribed requirements
(including Agency-level requirements and standards) must-comply with the following:




a. The organization aterganizations-and the | evel erganizational-tevels that establishedagreed

to the establishment-of-a-requirement approvesmust-agreeto the request for

tall oringehange-er-warver of that requirement; unless this authority has been formally
delegated el sewhere. The organization approving the tailoring disposition consults with
the other organizations that were involved in the establishment of the specific
reguirement and obtains the concurrence of those organizations having a substantive
interest.

The involved management at the next higher level is programmatic-autherity-and
Fechntea-Autherity-are-informed in atimely manner of the request for tailoring of a
prescribed requirement.

3.6.1.1 The Tailoring process results in the generation of Deviations and Waivers depending on

the timing of the request. The following definitions apply:

a. Deviation—A documented authorization releasing a program or project from meeting a

b.

requirement before the requirement is put under configuration control at the level the
requirement will be implemented.

Waiver—A documented authorization releasing a program or project from meeting a
requirement after the requirement is put under configuration control at the level the
requirement will be implemented.

3.6.1.2 Relief from a prescribed requirement that is not relevant and/or not capable of being

applied to a specific program, project, system or component is identified as a Non-Applicable

Requirement in the associated Deviation or Waiver. Relief from non-applicabl e requirements can

be approved by the program or project level Technical Authority.

3.6.2 Change Request—A change to a prescribed requirement in an Agency or Center document

that is recommended for all programs and projects for al time are submitted to the office

responsible for the document for disposition unless formally delegated elsewhere.

3.6.3 Requests for Requirement Relief—To assist in the expeditious processing of requests for

relief from a prescribed reguirement and to support reguirement tracking, the attributes that

follow in tables 3-2 and 3-3 are to be included in requests for requirement relief. The specific

format or form in which the attributes are submitted is the responsihility of the requesting

activity, but must be useable by the receiving organization. All requirement relief requests

(deviations or waivers) are also copied to the SMA TA at the program/proj ect-that-could-affect
that level for risk review.

bt the cfficials Showr | e32
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Project Program |Center Chief NASA Approval Authority for

Manager |Manager |Director |MDAA  |Engineer |&A Waivers with Dissent
Programs (except tightly coupled programs) R A A A 1 NASA AL
Programs{tighthyeoupted programs) R 2 2 T A SAA
Category 1 Project E & & A I 1 DIASA AM
Category 2and 3 Projects E & & A I 1 DIASA AM
Reimbursable Space Flight Projects E A A & I INASA AL

* Az Applicable

3.6.3.1 Minimum Required Attributes are listed in Table 3-2.

Table 3-2 Minimum Attributes for Requests for Requirement Relief




MNas A0 50 Wakve o

nigue identifier which identifies the source of

Descriptive Title:Date-of Date-Waiveris-Needed:

equirements relief request:Name-ef Program
Proiect F . or

Reguest:

ame of center, program, project, and
ontractor involved in request, as applicable:

S iator:

Activity responsible for request including contact
informati on: Reguirement-to-be- \Waived:

Description of the reguirement(s), specification(s),

U

I

s

N

C

N

Complete identification of reguirement
fpr which relief is being requested:Project
£
—
=

drawing(s), and other baselined confiquration,

Deliverable Affected: documentation, or product impacted due to this
. Poli P I = . 4
E ) i o — rod
Description of the scope, nature, and duration | ldentify other organizations, systems, components, that may be

f this request (this could include
dentification of the system, parts, heat, or lot,

erial numbers):

(@)

affected:

ustification for acceptance and reference to

Risk (if acceptance increases risk, identify the names with

Il supporting material used to support
cceptance:

[V I [« b (S [7)]

signatures of the technical authority(ies) who has(have) agreed
that the risk has been properly characterized and is acceptable,
and the names with signatures of the programmatic
authority(ies) who has(have) agreed to accept the additional
risk:

Description of, or reference to, the corrective action taken or planned to be taken to prevent

Appropriate Sections-or Text):

future recurrence (as appropriate): Orighral-Reguirement-of Document-to-be Waived-(Hst

D

equired Signatures

Signature Date Approved
(Yes/No)




3.6.3.2 Tracking Dataislisted in Table 3-3.

Table 3-3 Tracking Data

Requirement originates from:
LI NPR, NPD, NID, CPR, CPD, CPC, CWI

Rating (to be defined by the program/project/activity and
properly documented):

LI Non-applicable (not relevant or not
capable of being applied)

[ Technically equal or better

[ Requires acceptance of additional risk
L] Involves non-conforming product

L] Involves non-compliant requirement

[] Mandatory Technical Standard L Critical
1 Non-Mandatory Technical Standard L Major
L Other/don’t know (specify) | Minor
_ Additional information is attached
Type: Other:

Ll Permanent requirement relief
[l Temporary requirement relief
Ll Recurring request for relief

Ll There is a need for corrective action to prevent
recurrence

Notes:

All characteristics that apply are to be checked

Center, program, project may break the specified categories into additional logical sub-categories while

preserving the standard check boxes

Center, program, project may recommend to the NASA Chief Engineer additional standard check

boxes at any time

3.6.4 Waivers or deviations from NPR 7120.5 reguirements may be granted by the officials

shown in Table 3-4 unless formally delegated el sewhere.

Table 3-4 Waiver or Deviation Approval for NPR 7120.5 Requirements

Approval
Authority
for Waivers
or
Deviations
Project |Program| Center Chief |NASA with
Manager |Manager|Director| MDAA [Engineer| AA Dissent
Programs (except tightly coupled R A A A | NASA AA
programs)
Program (tightly coupled R A A | NASA AA
programs)
Category 1 Project R A A A A I NASA AA
Category 2 and 3 Projects R A A A A I NASA AA
Reimbursable Space Flight R A A* A | NASA AA
Projects
R = Recommends; A = Approves; | = Informed

* As applicable




3.6.4.1 Prior to the KDP | for programs (KDP 11 for single-project programs) and KDP C for
projects, requests for waivers or deviations may be documented and submitted individually or in
batches. Batches should be submitted under a single waiver or deviation to ensure proper routing
and control. Waivers or deviations impacting formulation or requiring long lead time may be
submitted individually early in formulation. Batches of deviations and waivers may also be
submitted in existing program or project plans or equivalent documentation as part of the normal
approval process provided the required signatures are obtained and minimum attributes are
included or referenced to easily retrievable data sources. (See Section 3.6.) Following KDP 1 for
programs (KDP Il for single-project programs) and KDP C for projects, waivers or deviation
must be submitted individually to the appropriate authority.




CHAPTER 4 Program and Project Requirements by Phase

41 Programs—Formulation Phase

4.1.1 Purpose: -The purpose of program formulation activitiesisto establish a cost-effective
program that is demonstrably capable of meeting Agency and Mission Directorate goals and
objectives. The program Formulation Authorization Document (FAD) authorizes a program
managerPregrarm-Manager to initiate the planning of a new program and to perform the analyses
required to formulate a sound Program Plan. Mgjor reviews leading to approval at KDP | are the
Acquisition Strategy Meeting (ASM), the Program/System Requirements Review (P/SRR), the
Program/System Definition Review (P/SDR)/ Program Approva Review (PAR), and the
governing PMC review. -In addition, at the discretion of the DA, a Preliminary Program
Approval Review (PPAR) leading up to a KDP 0 may be required to ensure major issues are
understood and resolved prior to KDP I. -A summary of the required gate productsis provided in
Table 4-1.

4.1.2 Requirements: -During program formulation, the program managerPregram-Manager and
the program team shall:

a. For al programs—

(1) Plan, prepare for, and support the Acquisition Strategy Meeting (ASM) prior
to partnership commitments and obtain the ASM minutes.

(2) Support the MDAA in developing and obtaining approval of the FAD, PCA,
and appropriate annual budget submissions.

(3) Prepare and obtain approval of the Program Plan that follows the template in
Appendix E. (See Table 4-2 for alist of required Program Plan Control Plans
and their required maturity.)

(4) Support the MDAA and the NASA HQ Office of External Relationsin
obtaining approved inter-agency and international agreements (including the
planning and negotiation of agreements and recommendations on joint
participation in reviews, integration and test, and risk management).

(5) Document the traceability of program requirements on individual projects to
Agency needs, goals, and objectives, as described in the NASA Strategic Plan.

(6) Initiate the development of technologies that cut across multiple projects
within the program.

(7) Prior to the program life -cycle formulation reviews shown in Figure 2-3,
conduct internal reviews in accordance with NPR 7123.1, Center practices,
and the requirements of this document.



(8) Plan, prepare for, and support the program life cycle formulation reviews
shown in Figure 2-3 in accordance with NPR 7123.1, Center practices, and the
requirements of this document.

(9) If required by the DA, obtain KDP 0 readiness products as shown in Table 4-
1

(10) If required by the DA, plan, prepare for, and support the governing PMC
review prior to KDP 0.

(11) Obtain KDP I readiness products as shown in Table 4-1.
(12) Plan, prepare for, and support the governing PMC review prior to KDP .

b. For single-project and tightly coupled programs, implement the requirementsin
paragraphs 4.3.2 and 4.4.2 (Pre-Phase A and Phase A) with the following stipulations:

(1) Insingle-project programs, the Project Plan may serve as the Program Plan;
and KDP O (if required by the DA) and KDP | servein lieu of KDP A and
KDP B, respectively. In keeping with this, single-project programs are
approved for implementation at KDP I1. (At the discretion of the MDAA,
there may also be a Project Plan separate from the Program Plan. In either
case, all content required in Program and Project Plan templates must be
included.)

(2) In tightly coupled programs, separate Project Plans are prepared for projects

during their formulation. The program managerProgram-Manager may
alocate portions of the Program Plan to these individual Project Plans.




Table 4-14 Program Gate Products Maturity Matrix

Formulation Implementation
KDP 0
(if required
Products by the DA) KDP I KDP Il | KDPIll | KDP IV | KDP n
Program Products
1. FAD Baseline Baseline
2. PCA Baseline Update |Update |Update |Update
3. Program Plan Preliminary |Baseline Update |Update |Update |Update
4. Inter-agency & International Baseline Update |Update |[Update |Update
Agreements
5. Traceability of Program Preliminary |Baseline Update |Update |Update |Update
Requirements on Projects to the
Agency Strategic Plan
6. ASM minutes Final
KDP Readiness Products
1. Standing Review Board Final Final Final Final Final Final
Report
2. CMC Recommendation Final Final Final Final Final Final
3. Program Manager Final Final Final Final Final Final
Recommendation (includes
response to SRB Report)
4. MDPMC Recommendation Final Final Final Final Final Final
5. Governing PMC Final Final Final Final Final Final
Recommendation
Table 4-2 -Program Plan Control Plan Maturity Matrix
Formulation Implementation
NPR 7120.5 KDP 0 (if
Program Plan — required
Control Plans by the DA) KDP | KDP Il | KDPIll | KDP IV | KDP n
1. Technical, Schedule, and Preliminary |Baseline |Update Update |Update
Cost Control Plan
2. Safety and Mission Preliminary |Baseline |Update Update |Update
Assurance Plan
3. Risk Management Plan Preliminary |Baseline |Update Update |Update
4. Acquisition Plan Preliminary |Baseline |Update Update |Update
5. Technology Development Preliminary |Baseline |Update Update |Update
Plan
6. Systems Engineering Preliminary |Baseline |Update Update |Update
Management Plan
7. Review Plan Preliminary |Baseline |Update Update |Update
8. Missions Operations Plan Preliminary |Baseline |Update Update |Update




Formulation

Implementation

Outreach Plan

NPR 7120.5 KDP 0 (if
Program Plan — required
Control Plans by the DA) KDP I KDP Il | KDPIll | KDP IV | KDP n

9. Environmental Management Preliminary |Baseline |Update Update |Update
Plan
10. Logistics Plan Preliminary |Baseline |Update Update |Update
11. Science Data Management Preliminary |Baseline |Update Update |Update
Plan
12. Information and Preliminary |Baseline |Update Update |Update
Configuration Management Plan
13. Security Plan Preliminary |Baseline |Update Update |Update
14. Export Control Plan Preliminary |Baseline |Update Update |Update
15. Education and Public Preliminary |Baseline |Update |Update |Update

4.2 Programs—Implementation Phase

4.2.1 Purpose: -During implementation, the program managerProgram-Manager works with
the MDAA and the constituent projects to execute the Program Plan in a cost-effective manner.
Program reviews ensure that the program continues to contribute to Agency and Mission
Directorate goals and objectives within funding constraints. A summary of the required gate
productsis provided in Table 4-1.

4.2.2 Requirements::- During program implementation, the program managerPregram
Manager and the program team shall:

a. For all programs—

(1) Execute the Program Plan.

(2) Support the MDAA in updating the PCA, as appropriate.

(3) Update the basetine-Program Plan at KDP |1 and other KDPs, as appropriate.
See Table 4-2 for alist of required Program Plan Control Plans and their
required maturity.

(4) Support the MDAA and the NASA HQ Office of External Relationsin
obtaining updated inter-agency and international agreements (including the
planning and negotiation of updated agreements and recommendations on
joint participation in reviews, integration and test, and risk management).

(5) Conduct planning, program-level systems engineering, and integration, as
appropriate, to support the MDAA in initiating the project selection process.

(6) Support the MDAA in the selection of projects, either assigned or through a
competitive process.




(7) Approve project FADs and Project Plans.

(8) Prior to the program life -cycle implementation reviews shown in Figure 2-3,
conduct internal reviews in accordance with NPR 7123.1, Center practices,
and the requirements of this document.

(9) Plan, prepare for, and support the program life cycle implementation reviews
shown in Figure 2-3 in accordance with NPR 7123.1, Center practices, and the
requirements of this document.

(10) Maintain programmatic and technical oversight of the projects within the
program and report their status periodically.

(11) Review and approve annual project budget submission inputs and prepare
annual program budget submissions.

(12) Continue to develop technologies that cut across multiple projects within the
program.

(13) Obtain KDP readiness products as shown in Table 4-1.

(14) Conduct program-level completion activities for each project in accordance
with the project life cycle for Phase F (see paragraph 4.9.2).

b. For single-project programs—
(1) For KDP I1, implement the requirements in paragraph 4.5.2 (Phase B).
(2) For KDP I11, implement the requirements of paragraph 4.6.2 (Phase C).
(3) For KDP IV, implement the requirements of paragraph 4.7.2 (Phase D).
(4) For KDPV, implement the requirements of paragraph 4.8.2 (Phase E).
c. For tightly coupled programs—

(1) For KDP I1, implement the requirements in paragraph 4.5.2 (Phase B) in the
manner documented in the Program Plan (except those requirements allocated
to specific projects and documented in their Project Plans).

(2) For KDP I11, implement the requirements in paragraph 4.6.2 (Phase C) in the
manner documented in the Program Plan (except those requirements allocated
to specific projects and documented in their Project Plans).

(3) For KDP IV, implement the requirements of paragraph 4.7.2 (Phase D) in the
manner documented in the Program Plan (except those requirements all ocated
to specific projects and documented in their Project Plans).



(4) For KDPV, implement the requirements of paragraph 4.8.2 (Phase E) in the
manner documented in the Program Plan (except those requirements allocated
to specific projects and documented in their Project Plans).

4.3 Projects—Pre-Phase A

4.3.1 Purpose: -During Pre-Phase A, a pre-project team studies a broad range of mission
concepts that contribute to program and Mission Directorate goals and objectives. These
advanced studies, along with interactions with customers and other potential stakeholders, help
the team to identify promising mission concept(s) and draft project-level requirements. The team
also identifies potential technology needs (based on the best mission concepts) and assesses the
gaps between such needs and current and planned technology readiness levels. These activities
are focused toward a Mission Concept Review and KDP A. -A summary of the required gate
products for this phaseis provided in Table 4-3.

4.3.2 Requirements: -During Pre-Phase A, the pre-project manager and team shall:
a. Support Headquarters- and program-related activities, in particular —
(1) Obtain an approved project FAD.

(2) Support the program managerProgram-Manager and the MDAA in the
development of the draft program requirements on the project.

b. Perform technical activities—
(1) Develop and document preliminary mission concept(s).

(2) Prior to the project independent life -cycle reviews shown in Figure 2-4 for
this phase, conduct internal reviews in accordance with NPR 7123.1, Center
practices, and the requirements of this document.

(3) Plan, prepare for, and support the project independent life cycle reviews
shown in Figure 2-4 for this phase in accordance with NPR 7123.1, Center
practices, and the requirements of this document.

c. Perform project planning, costing, and scheduling activities—

(1) Develop and document a draft Managementintegrated Baseline for all work
to be performed by the project that includes the following:

(i) A high-level Work Breakdown Structure (WBS) consistent with the
NASA standard space flight project WBS (Appendix G), a schedule, and a
rough-order-of-magnitude cost estimate and cost range. Document the
basis for the cost estimate and range.

(if) An assessment of potential technology needs versus current and planned
technology readiness levels, as well as potential opportunitiesto use



commercia, academic, and other Government gevernment-agency sources
of technology.

(iii)An assessment of potential infrastructure and workforce needs versus
current plans, as well as opportunities to use infrastructure and workforce
in other government agencies, industry, academia, and international
organizations.

(iv)ldentification of potential partnerships.

(v) Identification of conceptual acquisition strategies for proposed major
procurements.

d. Conduct KDP readiness activities—
(1) Obtain KDP readiness products as shown in Table 4-3.

(2) Plan, prepare for, and support the governing PMC review prior to KDP A.



Table 4-3 Project Gate Products Maturity Matrix

Products Pre-Phase A |Phase A |Phase B Phase C [Phase D |Phase E
KDP A KDP B KDP C KDP D KDPE |KDPF
Headquarters and Program Products
1. FAD Approved
2. Program Requirements on the Project (from the Program |Draft Baseline Update
Plan)
3. ASM minutes Baseline
4. NEPA Compliance Documentation Environmental
Assessment or
Environmental
Impact
Statement (if
required)*
5. Inter-agency & International Agreements Baseline
6. Mishap Control Plan Baseline
Project Technical Products
1. Mission Concept Report Preliminary Baseline
2. System Level Requirements Preliminary |Baseline
3. Preliminary Design Report Baseline
4. Missions Operations Concept Preliminary |Baseline
5. Technology Readiness Assessment Report Baseline
6. Missile System Pre-Launch Safety Package Preliminary Baseline |Update
7. Detailed Design Report Baseline
8. As-built Hardware and Software Documentation Baseline
9. Verification and Validation Report Baseline
10. Operations Handbook Preliminary|Baseline
11. Orbital Debris Assessment Initial Preliminary Baseline
12. End of Mission Plan Initial Preliminary Update Baseline [Final
13. Mission Report Final




Products Pre-Phase A |Phase A |Phase B Phase C |Phase D |Phase E
KDP A KDP B KDP C KDP D KDP E |KDPF
Project Planning, Cost, and Schedule Products
1. Work Agreements for Next Phase Baseline** Baseline Baseline |Baseline [Baseline
2. Management Baseline Draft Preliminary |Baseline
3. Project Plan Preliminary |Baseline
4. CADRe Preliminary |Baseline Update Update Update
5. Planetary Protection Plan Planetary Baseline
Protection
Certification
6. Nuclear Safety Launch Approval Plan Baseline
(mission has
nuclear
materials)
7. Business Case Analysis for Infrastructure Preliminary |Baseline
8. Range Safety Risk Management Plan Preliminary Baseline
9. Systems Decommissioning/Disposal Plan Preliminary Baseline
KDP Readiness Products
1. Standing Review Board Report (SRB) Final Final Final Final Final Final
2. Project Manager Recommendation (includes response to |Final Final Final Final Final Final
SRB Report, as applicable)
3. CMC Recommendation Final Final Final Final Final Final
4. Program Manager Recommendation Final Final Final Final Final Final
5. MD-PMC Recommendation (for Category | projects only) (Final Final Final Final Final Final
6. Governing PMC Recommendation Final Final Final Final Final Final

* See Section 4.5.2a (2) for exceptions.

** Phase A work agreements are prepared and finalized as early as practical in Phase A.

8 See footnote 17 in Section 4.4 for competed Announcement of Opportunity (AO) mission exceptions.




44 Projects — Phase A

4.4.1 Purpose: -During Phase A, aproject team is formed to fully develop a baseline mission
concept and begin or assume responsibility for the development of needed technologies. -This
work, along with interactions with customers and other potential stakeholders, helps with the
baselining of a mission concept and the program requirements on the project. These activities are
focused toward System Requirements Review (SRR) and System Definition Review
(SDR/PNAR) (or Mission Definition Review (MDR/PNAR)). -The SRR and SDR/PNAR (or
MDR/PNAR) process culminatesin KDP B. -A summary of the required gate products for this
phaseis provided in Table 4-3.

4.4.2 Requirements: -During Phase A, the project managerProject-Manager and project team
shall:*

a. Support Headquarters- and program-related activities—

(1) Support the program managerProgram-Manager and the MDAA in the
development of the baseline program requirements on the project.*,**

(2) Plan, prepare for, and support the Acquisition Strategy Meeting (ASM) prior
to partnership agreements and obtain the ASM minutes.

(3) Support the program managerProgram-Manager, the MDAA, and the NASA
HQ Office of External Relationsin initiating inter-agency and international
agreements (including the planning and negotiation of agreements and
recommendations on joint participation in reviews, integration and test, and
risk management).

b. Perform technical activities—
(1) Develop preliminary system-level (and lower level, as needed) requirements.

(2) Develop and document a baseline mission concept (including key risk drivers
‘ and mitigation options and mission descope options).

(3) Develop apreliminary mission operations concept.

22 For projects that are initiated through a competitive Announcement of Opportunity (AO) or similar instrument, the
Phase A timeframe involves agreat deal of project concept development, technology development, and independent
assessment of Pl-led teams that prepare detailed proposals aimed at meeting program-level requirements, all of

‘ which culminate in arigorous selection process.  As aresult, the normal requirements for gate products and
independent life -cycle reviews are waived, and the emphasis shifts to the gate products and independent life -cycle
reviews at the end of Phase B.

24 Program requirements on the project are contained in the Program Plan.



(4) Initiate technology developments, as required.

(5) Develop aninitial orbital debris assessment in accordance with NPR 8715.6
NASA Procedural RequirementsNASA-Safety-Standard-1740.14,-Guidelines
and-Assessment-Procedures for Limiting Orbital Debris using the format and
requirements contained in NASA-STD-8719.14, Process for Limiting Orbital

Debris.

(6) Prior to the project independent life cycle reviews shown in Figure 2-4 for
this phase, conduct internal reviews in accordance with NPR 7123.1, Center
practices, and the requirements of this document.

(7) Plan, prepare for, and support the project independent life -cycle reviews
shown in Figure 2-4 for this phase in accordance with NPR 7123.1, Center
practices, and the requirements of this document.

c. Perform project planning, costing, and scheduling activities—

(1) Asearly as practical, prepare and finalize Phase A work agreements.

(2) Prepare apreliminary Project Plan that follows the template in Appendix F.
See Table 4-4 for alist of the Control Plans and their required maturity by
phase.



Table 4-4 Project Plan Control Plan Maturity Matrix

Pre-Phase A Phase A Phase B Phase C | Phase D | Phase E
NPR 7120.5 Project Plan — Control Plans KDP A KDP B KDP C KDP D KDP E KDP F

1. Technical, Schedule, and Cost Control Plan Preliminary Baseline

2. Safety and Mission Assurance Plan Preliminary Baseline

3. Risk Management Plan Preliminary Baseline

4. Acquisition Plan Preliminary Baseline

5. Technology Development Plan Baseline

6. Systems Engineering Management Plan Baseline

7. Software Management Plan Preliminary Baseline Updated

8. Review Plan Preliminary Baseline

9. Missions Operations Plan Preliminary Baseline

10. Environmental Management Plan Baseline

11. Logistics Plan Preliminary Baseline

12. Science Data Management Plan Preliminary Baseline

13. Information and Configuration Management Plan Preliminary Baseline

14. Security Plan Preliminary Baseline

15. Export Control Plan Preliminary Baseline




(3) For contracts requiring Earned VValue Management (EVM) (refer to the

NASA FAR Supplementsee-AppendixF-paragraph-3-1-€(6)), conduct
required Integrated Baseline Reviews (IBRs).

(4) For all flight projects, provide a draft Cost Analysis Data Requirement
(CADREe) (Parts A, B, C) consistent with the NASA Cost Estimating
Handbook (CEH) Categery-1-and-2projects-develop-60 days prior to the
KDP B milestone with afinal version 30 days after the KDP event to reflect
any decisions from the KDP. This CADRe is based on the SDR/PNAR

(Note For competed
projects, the-regui i o he submission
ef-acopy of thewinning propo&al and concept study report Is acceptable )}

(5) Develop and document a preliminary Managementiategrated Baseline for all
work to be performed by the project, noting the following:

(i) ——Theproject’s preliminary Managementhnategrated Baseline is
consistent with the NASA standard space flight project WBS (see
Appendix G) and has an associated WBS dictionary.

(i1) The project’ s preliminary Managementirtegrated Baseline includes a
preliminary integrated master schedule, preliminary life -cycle cost
estimate, workforce estimates, and the project’ s technical baseline/mission
concept, all consistent with the program requirements levied on the
project.

(iii) The preliminary life cycle cost estimate is based on the project’ s technical
baseline/mission concept and preliminary integrated master schedule.

(iv) The preliminary life -cycle cost estimate uses the | atest avaHableful-cost
accounting attathve-guidance and practices.

(v) Thepreliminary life-cycle cost estimate including UFEiretudesreserves,
along with thelevel-of-confidence |evel and a cost and estinate provided

by-thereserves based-on-acost-risk analysis.

(vi) The preliminary life -cycle cost estimate is time-phased by Government
Fiscal Year (GFY) to WBS Level 2.
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(6) Complete apreliminary business case analysis for infrastructure for each
proposed project real property infrastructure investment consistent with
NPD 8820.2, Design and Construction of Facilities and NPR 8820.2, Facility
Project Requirementskmplementation-Guide, and for the acquisition of new
aircraft consistent with -NPR 7900.3, NASA Aircraft Operations
Management.”®.*

(7) Work with the appropriate NASA Headquarters officesto initiate the
development of MOUS/MOAs with external partners, as needed.

(8) Obtain aplanetary protection certification for the mission (if required) in
accordance with NPD 8020.7, Biological Contamination Control for
Outbound and Inbound Planetary Spacecraft, and NPR 8020.12, Planetary
Protection Provisions for Robotic Extraterrestrial Missions.

(9) Develop aNuclear Safety Launch Approva Plan (for missions with nuclear
materials) in accordance with NPR 8715.3, NASA General Safety Program
Requirements.

(10) Prepare and finalize work agreements for Phase B.

(11) Preparefor approva by the program managerProgram-Manager alist of
long-lead procurements that need to be procured in Phase B.

(12) In accordance with NPR 2190.1, NASA Export Control Program, support
the appropriate NASA export control officialsto identify and assess export-
controlled technical datathat potentialy will be provided to foreign partners
and the approval requirements for release of that data, all as a part of
developing the project’ s Export Control Plan.

(13) In coordination with the OCFO and in accordance with NPR 9250.1,
Property, Plant, and Equipment and Operating Materials and Supplies;
complete the Alternative Future Use Questionnaire (Form NF 1739), Section
A, to determine the appropriate accounting treatment of capital assets. Once
completed, forward the questionnaire to the OCFO, Property Branch. (Note:
The questionnaire can be found in NASA’s Electronics Forms Database.)

d. Conduct KDP readiness activities—
(1) Obtain KDP readiness products as shown in Table 4-3.

(2) Plan, prepare for, and support the governing PMC review prior to KDP B.
(Note: -This does not apply to competed missions.)

% See the NASA Business Case Guide for Facilities Projects at
http://www.hqg.nasa.gov/office/codej/codejx/Assets/Docs/Case_Guide 4-20-06.pdf
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4.5 Projects—Phase B

45.1 Purpose: -During Phase B, the project team completes its preliminary design and
technology development. -These activities are focused toward completing the Project Plan and
Preliminary Design Review (PDR)/Non-Advocate Review (NAR). -The PDR/NAR process
culminatesin KDP C. -A summary of the required gate products for this phaseis provided in
Table 4-3.

4.5.2 Requirements: -During Phase B, the project managerPrejectManager and the project
team shall:

a. Support Headquarters- and program-related activities:
(1) Obtain an update to the baseline program requirements on the project.

(2) Complete the environmental planning process as explained in NPR 8580.1,
Implementing the National Environmental Policy Act, and Executive Order
12114. (Note: For certain projects utilizing nuclear power sources, completion
of the environmental planning process can be extended, with the approval of
the DA, into Phase C, but must be completed by the project CDR.)

(3) In coordination with the program managerPregram-Manager, the MDAA, and
the NASA HQ Office of External Relations, support the development of
baseline-external agreements, such asinter-agency and international
agreements (including the planning and negotiation of agreements and
recommendations on joint participation in reviews, integration and test, and
risk management).

(4) Coordinate with the Space Operations Mission Directorate (SOMD) if the
project involves space transportation services, space communication and
navigation capabilities, or launch services, in compliance with NPD 8610.7,
Launch Services Risk Mitigation Policy for NASA-Owned and/or NASA-
Sponsored Payloads/Missions, and NPD 8610.12, Office of Space Operations
(OSO) Space Transportation Services for NASA and NASA-Sponsored
Payloads.

b. Perform technical activities:
(1) Implement the preliminary Project Plan.

(2) Baselinethe system-level requirements and develop the subsystem and lower-
level technical requirements leading to the PDR baseline.

(3) Develop aset of system and associated subsystem preliminary designs,

including interface definitions, and document this work in a preliminary
design report.
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(4) Aspart of baselining the interface control documents, document compliance
with NPD 7120.4, NASA Engineering and Program/Project Management

Polloyetao Lop ol ihe SL Mlelden Socton o Mosoneorqea i MAL A

Pregrams, and/or obtain any necessary waivers or deviations.

(5) Develop and document a baseline mission operations concept.

(6) Complete development of mission-critical or enabling technology, as needed,
with demonstrated evidence of required technology qualification (i.e.,
component and/or breadboard validation in the relevant environment) or
execute off-ramps (i.e., substitution of more mature or proven technol ogies)
and document this work in atechnology readiness assessment report.

(7) Plan and execute long-lead procurements in accordance with the Acquisition
Plan. -(Note: -Long-lead procurements can enby-be initiated in Phase B only
when specifically approved by the MDAA.)

(8) Identify any risk drivers (and proposed mitigation plans for each risk).
(9) Develop alist of descope options.

(10) Develop apreliminary orbital debris assessment in accordance with NPR
8715.6, NASA Procedural Requirements for Limiting Orbital Debris using the
format and reguirements contained in NASA-STD-8719.14, Process for

Limiting Orbital DebrisNASA-Safety-Standard-1740-14.

(11) Develop and document a preliminary Missile System Pre-Launch Safety
Package (M SPSP) in accordance with NPR 8715.7NASA-STD-8719.8,
Expendable Launch Vehicle Payload Safety ProgramReview-Proeess
Standard;Junre-1998; and Air Force Space Command Manual 91-710, Range
Safety User Requirements Manual Volume 3 - Launch Vehicles, Payloads, and
Ground Support Systems Requirements..-\Vel-3—(Note—Thelatest release +s
doboe e 200/

(12) Prior to the project life -cycle reviews shown in Figure 2-4 for this phase,
conduct internal reviews in accordance with NPR 7123.1, Center practices,
and the requirements of this NI Ddeeurment.

(13) Plan, prepare for, and support the project life -cycle reviews shown in Figure
2-4 for this phase in accordance with NPR 7123.1, Center practices, and the
requirements of this document.

c. Perform project planning, costing, and scheduling activities—

(1) Complete and obtain approval of the Project Plan that follows the template in
Appendix F. See Table 4-4 for alist of the Control Plans and their required
maturity by phase.
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(2) For contracts requiring Earhed-\alue Management{EVM (refer to the NASA
FAR Supplement}-{see-AppendixF-paragraph-3-1.€(6}), conduct required
Foorsled BaoclipeBodens L BRS).

(3) For all flight projects, provide a draft CADRe (Parts A, B, and C) consistent

with the NASA Cost Estimating HandbookCategery-1-and-2-projects,-develop
60 days prior to KDP C with afinal version 30 days after the event to reflect

any changes from the KDP. This CADRe is based on the PDR baseline.)a

(4) Prepare and finalize Phase C and /D work agreements. -(Note: -Prior to
approval to proceed, Phase C and /D contracts' work scope and cost/price can
be negotiated but not executed. -Once the project has been approved and
funding is available, the negotiated contracts can be executed, assuming
nothing material has changed.)

(5) Develop, document, and maintain a project M anagementhategrated Baseline
for al work performed by the project noting the following:

(i) The project’s Management Baseline is consistent with the NASA standard
space flight project WBS (see Appendix G) and has an associated WBS
dictionary.

The project sM angg Lntegpated-BaselmeﬁeensstentAMJehJeheNASAf

(i) Fheproject-stntegrated Baseline includes the integrated master schedule,
baseline life -cycle cost estimate, workforce estimates, and the PDR-
technical baseline, all consistent with the program requirements levied on
the project. For KDP C project baselines are to be based on ajoint cost
and schedule confidence level consistent with the program confidence
level approved by the decision authority.

(iii) The baseline life -cycle cost estimate is based on the PDR-technical
baseline and integrated master schedule and is expected to include a
review of the entire scope of work with a series of in-depth assessments of
selected critical work elements of the WBS prior to and following the
project’s PDR/NAR preceding KDP C. (Note: The CADRe is updated to
reflect changes.)

(iv) The baseline life -cycle cost estimate uses the |atest availablefull-cost
accounting Hatathve-guidance and practices.

(v) The baseline life -cycle cost estimate including UFEirehddes reserves,
along with the level of confidence estimate provided by ajoint the
reserves-based-en-a-cost_and schedule confidence level .~risk-analysis:
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(vi)The baseline life -cycle cost estimate is time-phased by Government Fiscal
Year (GFY) to WBS Level 2.

(6) When an Independent Cost Estimate is required or performed(6)
——Receneie{i-e,, explain any significant differences with} the project’s
baseline life -cycle independent cost estimate (1 CE)with-the PDR/INAR
Independent Cost Estimate.

(7) Complete abusiness case analysis for infrastructure for each of the project’s
proposed real property infrastructure investments consistent with NPD 8820.2,
Design and Construction of Facilities, and NPR 8820.2, Facility Project
Requirementstmplementation-Guide, and for the acquisition of new aircraft
consistent with NPR 7900.3, NASA-Aircraft Operations Management.” (Note:
Business case analyses require the approval of the MDAA and the Assistant
Administrator for Infrastructure and Administration, or designee.)

(8) Develop abaseline planetary protection plan (if required) in accordance with
NPD 8020.7, Biological Contamination Control for Outbound and Inbound
Planetary Spacecraft, and NPR 8020.12, Planetary Protection Provisions for
Robotic Extraterrestrial Missions.

(9) Develop apreliminary Range Safety Risk Management Plan in accordance
with NPR 8715.5, Range Safety Program.

(20) In coordination with the OCFO, complete the Alternative Future Use
Questionnaire (Form NF 1739), Section B, to identify the acquisition
components of the project and to determine the appropriate accounting
treatment of the capital acquisitions within the project. Once compl eted,
forward the questionnaire to the OCFO, Property Branch. (Note: The
guestionnaire can be found in NASA’s Electronics Forms Database.)

d. Conduct KDP readiness activities.—
(1) Obtain KDP readiness products as shown in Table 4-3.-
(2) Plan, prepare for, and support the governing PMC review prior to KDP C.
4.6 Projects—Phase C

4.6.1 Purpose: -During Phase C, the project completes the design that meets the detailed
requirements and begins fabrication of test and flight article components, assemblies, and
subsystems. -These activities focus on preparing for the Critical Design Review (CDR) and the
System Integration Review (SIR). -This phase culminatesin KDP D. A summary of the required
gate products for this phase is provided in Table 4-3.

% See the NASA Business Case Guide for Facilities Projects at
http://www.hg.nasa.gov/office/codej/codejx/Assets/Docs/Case Guide 4-20-06.pdf

87




4.6.2 Requirements::- During Phase C, the project managerProject-Manager and the project

team shall:

a. Perform technical activities:

(1) Implement the baseline Project Plan.

(2) Complete all requisite flight and ground designg/analyses through their
respective CDRs in accordance with NPR 7123.1 and document thiswork in
detailed design report(s).

(3) Develop and test all requisite engineering models (brass boards, breadboards,
full-up models) sufficiently prior to lower level CDRs to enable test results to
affect detailed designs.

(4) Develop requisite system and subsystem test beds needed for qualification
and acceptance testing of flight articles.

(5) Following the appropriate lower level CDR, initiate fabrication/procurement
of flight article components, assemblies, and/or subsystems.

(6) Initiate the qualification and acceptance testing of flight article components,
assemblies, and/or subsystems.

(7) Hold peer reviews, as appropriate, prior to major project reviewsin
accordance with the Project Review Plan.

(8) Develop abaseline orbital debris assessment a minimum of 45 days prior to
the project CDR in accordance with NPR 8715.6, NASA Procedural
Requirements for Limiting Orbital Debris using the format and requirements

contained in NASA—STD-8719.14, ProcessNASA-Safety-Standard-1740.14;
Guidelnes-and-Assessment-Procedures for Limiting Orbital Debris.

(9) Develop apreliminary Operations Handbook that will be used to support the
operations team.

(10) Develop and document a baseline Missile System Pre-Launch Safety
Package (MSPSP) by the project-level CDR in accordance with NPR
8715.7NASA-STB-8719.8, Expendable Launch Vehicle Payload Safety
ProgramReview-Process-StandardJune-1998, and Air Force Space
Command Manual 91-710, Range Safety User Requirements Manual Volume;
Vel 3 - Launch Vehicles, Payloads, and Ground Support Systems

Requirements.{Nete-Fhelatestrelease ts-dated-Juby-1,-2004-)

(11) Prior to the project independent life cycle reviews shown in Figure 2-4 for
this phase, conduct internal reviews in accordance with NPR 7123.1, Center
practices, and the requirements of this document.
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(12) Plan, prepare for, and support the project independent life cycle reviews
shown in Figure 2-4 for this phase in accordance with NPR 7123.1, Center
practices, and the requirements of this document.

(13) Following the SIR and/or PRR; (unless otherwise directed by the program
manager) Program-Manager) initiate system assembly and integration and test

activitieseven if KDP D has not occurred.
b. Perform project planning, costing, and scheduling activities.—

(1) Provide a draft{})-Fer-Category-1-and-2projectsupdate the CADRe (Parts A,
B, and C) consistent with the NASA Cost Estimating Handbook 60 days prior

to KDP D with afinal version 30 days after the event to reflect any changes
from the KDP. This CADRe is based on the CDR baseline. feHlowingthe

project-level CDR.
(2) Update work agreements for Phase D.

(3) Maintain the Managementirtegrated Baseline under configuration
management with traceability to the KDP C-approved baseline.

(4) Mature preliminary Project Plan Control Plans, as required by Table 4-4.

(5) Develop abaseline Range Safety Risk Management Plan in accordance with
NPR 8715.5, Range Safety Program.

(6) Develop apreliminary End of Mission Plan per NPR 8715.6System-.

c. Implement project cost and schedule control activities.—

(1) Implement Earned Vaue Management (EVM) as documented in the Project
Plan.

(2) For contracts requiring Earred-\alue Management{EVM (refer to the NASA
FAR Supplement}-{see-AppendixF-paragraph-3-1.€(6}), conduct required
Foorsled BacolipoeBodens L[ BRS).

(3) Provide immediate written notice and arecovery plan to the program
managerProgram-Manager and the MDAA if the latest Phase C through D
Estimate at Completion (EAC) of the project exceeds by 15 percent% or more
the KDP C-approved M anagementhitegrated Baseline cost for Phases C
through D. (Note: -Since the M anagementirtegrated Baseline cost contains
project UFEreserves, an EAC exceeding the M anagementiategrated Baseline
cost presumes that these UFEreserves will be exhausted.)

(4) Provide immediate written notice and arecovery plan to the program
managerProgram-Manager and the MDAA if amilestone listed for Phases C
and D on the project life -cycle chart (Figure 2-4) is estimated to be delayed in
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excess of six months from the date scheduled in the KDP C-approved
M anagement-Hhtegrated Baseline.

(5) If thetrigger pointsin (23) or (3)4} above are breached and upon written
notice from the program managerProgram-Manager, update the Project Plan
per direction received from the program managerProgram-Manager.

d. Conduct KDP readiness activities:
(1) Obtain KDP readiness products as shown in Table 4-3.
(2) Plan, prepare for, and support the governing PMC review prior to KDP D.
4.7 Projects—Phase D

4.7.1 Purpose: -During Phase D, the project performs system assembly, integration, and test.
These activities focus on preparing for the Flight Readiness Review (FRR). -This phase
culminatesin KDP E. —-A summary of the required gate products for this phase is provided in
Table 4-3.

4.7.2 Requirements: -During Phase D, the project managerProeject-Manager and the project
team shall:

a. Support Headquarters- and program-rel ated activities:

(1) Develop Mishap Contingency Plan in accordance with NPR 8621.1, Mishap
and Close Call Reporting, Investigating, and Recordkeeping.

b. a———Perform technical activities—
(1) Implement the Project Plan.
(2) Initiate system assembly, integration, and test.

(3) Asrequired by NPR 7123.1, execute and document the results of the project’s
multi-tiered Verification and Validation (V&V) Plan.

(4) Resolveall test, analysis, and inspection discrepancies.
(5) Integrate payload/launch vehicle and test.

(6) Prepare“as-built” and “as-deployed” hardware and software documentation,
including “close-out” photographs.

(7) Complete all operational support and other enabling devel opments (e.g.,

facilities, equipment, and updated databases), including a baseline Operations
Handbook to support the operations team.
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(8) Conduct operational tests and training, including normal and anomalous
scenarios.

(9) Prior to the project independent life cycle reviews shown in Figure 2-4 for
this phase, conduct internal reviews in accordance with NPR 7123.1, Center
practices, and the requirements of this document.

(10) Plan, prepare for, and support the project independent life cycle reviews
shown in Figure 2-4 for this phase in accordance with NPR 7123.1, Center
practices, and the requirements of this document.

(11) Establish and maintain an integrated logistics support (ILS) capability,
including spares, ground support equipment, and system maintenance and
operating procedures, in accordance with the project’s Logistics Plan.

(12) Forty-five (45) days prior to delivery of the spacecraft to the launch facility,
update the Missile System Pre-Launch Safety Package (MSPSP) in
accordance with NPR 8715.7NASA-STFB-8719.8, Expendable Launch Vehicle
Payload Safety ProgramReview-Process-Standard,-June-1998, and Air Force
Space Command Manual 91-710, Range Safety User Requirements Manual
Volume;/ek 3 - Launch Vehicles, Payloads, and Ground Support Systems
Requirements. —{(Note—Fhelatest releasets-dated July-1,-2004-) (13)—L aunch
and perform system checkout. (Note: The checkout period is specified in the
Project Plan.)

(13) Develop afinal orbital debris assessment and a pre-launch End-of-Mission
Plan a minimum of 30 days prior to the project Safety and Mission Success
(SMSR) review in accordance with NPR 8715.6, NASA Procedural
Requirements for Limiting Orbital Debris using the format and reguirements
contained in NASA-STD-8719.14, Process for Limiting Orbital Debris.

b.c.b———Perform project planning, costing, and scheduling activities.—

(1) Implement Earned Vaue Management (EVM) as documented in the Project
Plan.

(2) For contractsrequiring EVM (refer to the NASA FAR Supplementsee

Appendix-F-paragraph-3.1.¢(6)), conduct required Integrated Baseline
Reviews{IBRs).

(3) Prepare and finalize work agreements for Phase E.

e.d.e———Implement project cost and schedule control activities.—

(1) Provide immediate written notice and arecovery plan to the program
managerProgram-Manager and the MDAA if the latest Phase C through D
Estimate at Completion (EAC) of the project exceeds by 15 percent% or more
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the KDP C-approved M anagementhategrated Baseline cost for Phases C
through D. -(Note: -Since the M anagementirtegrated Baseline cost contains
project UFEreserves, an EAC exceeding the M anagementHrtegrated Baseline
cost presumes that these UFEreserves will be exhausted.)

(2) Provide immediate written notice and arecovery plan to the program
managerPregram-Manager and the MDAA if amilestone listed for Phases C
and D on the project life -cycle chart (Figure 2-4) is estimated to be delayed in
excess of 6six months from the date scheduled in the KDP C-approved

M anagementirtegrated Baseline.

(3) If thetrigger pointsin (1) or (2) above are breached and upon written notice
from the program managerPregram-Manager, update the Project Plan per
direction received from the program managerPrograrm-Manager.

d.e.d——Conduct KDP readiness activities.—

(1) Obtain approved launch approval documents.

(2) Obtain KDP readiness products as shown in Table 4-3.

(3) Plan, prepare for, and support the governing PMC review prior to KDP E.
4.8 Projects—Phase E

4.8.1 Purpose: -During Phase E, the project implements the Missions Operations Plan
developed in previous phases. -This phase culminatesin KDP F. -A summary of the required gate
products for this phaseis provided in Table 4-3.

4.8.2 Requirements::- During Phase E, the project managerPreject-Manager and the project
team shall:

a. Perform technical activities:
(1) Implement the Project Plan.

(2) Execute the mission in accordance with the Mission Operations Plan and
document this work in a Mission Report.

(3) Prior to the project life cycle reviews shown in Figure 2-4 for this phase,
conduct internal reviews in accordance with NPR 7123.1, Center practices,
and the requirements of this document.

(4) Plan, prepare for, and support the project life cycle reviews shown in Figure
2-4 for this phase in accordance with NPR 7123.1, Center practices, and the
requirements of this document.

92




(5) Monitor system incidents, problems, and anomalies, as well as system
margins to ensure that deployed project systems function as intended, and
investigate system behavior that is observed to exceed established operational
boundaries or expected trends, and implement corrective actions, as necessary.

(6) Provide sustaining engineering, as appropriate, to the mission to enhance
efficiency, safety, and accommodate obsol escence.

(7) Monitor for potential conjunctions with other space objects in accordance
with paragraph 3.4 of NPR 8715.6, NASA Procedural Requirements for
Limiting Orbital Debris.

(8 Develop afinal End-of-Mission Plan a minimum of 6 months prior to the
system decommissioning/disposal in accordance with NPR 8715.6, NASA
Procedural Requirements for Limiting Orbital Debris using the format and
requirements contained in NASA-STD-8719.14, Process for Limiting Orbital
Debris.

(9) {A-Capture and archive mission results, including engineering data on system
and subsystem performance, in an MDAA-approved data depository.

b. Perform project planning, costing, and scheduling activities:

(1) For all flightCategery-1-and-2 projects, provide an updatedupdatethe CADRe
(Parts A, B, and C) consistent with the NASA Cost Estimating Handbook

within 60180 days after the completion of spacecraft post-launch checkout.
This CADRe s based on the “as built” launched baseline. -

(2) Asdirected by the program managerProgram-Manager, support the
development of Project Plan revisions to continue the mission into extended
operations beyond the primary mission phase or beyond any extension
previously included in the plan.

(3) Prepare and document a baseline Systems Decommissioning/Disposal Plan.
(4) Prepare or update work agreements for Phase F.

c. Conduct KDP readiness activities:
(1) Obtain KDP readiness products as shown in Table 4-3.

(2) Plan, prepare for, and support the governing PMC review prior to KDP F.
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49 Projects—Phase F

4.9.1 Purpose: -During Phase F, the project implements the Systems Decommissioning/
Disposa Plan developed in Phase E, and performs analyses of the returned data and any returned
samples.

4.9.2 Requirements::- During Phase F, the project managerPreject-Manager and the project
team shall:

a. Perform technical activities:

(1) Complete analysis and archiving of mission and science data and curation of
any returned samples, as well as archiving of project engineering and
technical management data and documentation, and lessons learned in
accordance with agreements, the Project Plan and Program Plan, and Center
and Agency policies.

\ (2) Prior to the project life cycle reviews shown in Figure 2-4 for this phase,
conduct internal reviews in accordance with NPR 7123.1, Center practices,
and the requirements of this document.

\ (3) Plan, prepare for, and support the project life cycle reviews shown in Figure
2-4 for this phase in accordance with NPR 7123.1, Center practices, and the
requirements of this document.

(4) Implement the Systems Decommissioning/Disposal Plan and safely dispose
of project systems.

b. Provideafina CADRe (Parts A, B, and C) Fer-Category-1-and-2projectsprepare-afinal
CADBRe-consistent with the NASA Cost Estimating Handbook within 60 days after End

of Planned Mission.-
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APPENDIX A _-Definitions

Acceptable Risk. Therisk that is understood and agreed to by the program/project, governing
PMC, Mission Directorate, and other customer(s) such that no further specific mitigating action
isrequired. (Some mitigating actions might have already occurred.)

Acquisition. The process for obtaining the systems, research, services, construction, and supplies
that NASA needs to fulfill its missions. Acquisition--which may include procurement
(contracting for products and services)--begins with an idea or proposal that aligns with the
NASA Strategic Plan and fulfills an identified need and ends with the compl etion of the program

or pr0| ect or theflnal dlsposmon of the product or serw ce. Aeqwsﬂen#heaequmng—by

Acquisition Strategy M eeting. A forum where senior Agency management reviews major
acquisitions in programs, projects, or activities before authorizing budget expenditures. The
ASM isheld at the Mission Directorate/Mission Support Office level, implementing the
decisions that flow out of the ASP meeting and recommending i mplementation plans for

approval.

Acquisition Strategy Planning M eeting. A forum that provides an early view of potential major
acquisitions so that senior leaders can consider issues such as the appropriate application of new
Agency and Administration initiatives, current portfolio risk and implications to the future
portfolio, high-level make-or-buy strategy, and the placement of development or operations work
in-house versus out-of-house. It also provides the strategic framework for addressing challenges
associated with fully utilizing NASA Centers' capabilities, including workforce and
infrastructure, and shaping the Agency over time.

Agency Program Management Council (Agency PM C). The senior management group,
chaired by the NASA Associate Administrator or designee, responsible for reviewing
formulation performance, recommending approval, and overseeing implementation of programs
and Category 1 projects according to Agency commitments, priorities, and policies.

Aagreement. The statement (oral or written) of an exchange of promises. Parties to abinding
agreement can be held accountable for its proper execution and a change to the agreement
requires a mutual modification or amendment to the agreement or a new agreement.

Aircraft Operations. A mission support organization function that provides both manned and
unmanned aircraft, whether U.S. Government owned or chartered, leased, or rented to
accomplish work for NASA.
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Analysis of Alternatives. A formal analysis method that compares aternative approaches by
estimating their ability to satisfy mission requirements through an effectiveness analysis and by
estimating their life -cycle costs (LSC)-through a cost analysis. The results of these two analyses
are used together to produce a cost-effectiveness comparison that allows decision-makersto
assess the relative value or potential programmatic returns of the alternatives. -An AoA broadly
examines multiple elements of program/ project alternatives (including technical performance,
risk, LCC, and programmatic aspects).

Approval (for Implementation). -The acknowledgment by the decision authorityBecision
Autherity that the program/project has met stakeholder expectations and formulation
requirements, and is ready to proceed to implementation. By approving a program/project, the
decision authorityBectsion-Autherity commits the budget resources necessary to continue into
implementation. -Approval (for | mplementati ontmplemetnatien) must be documented.

Approval. Authorization by arequired management official to proceed with a proposed course
of action. -Approvals must be documented.

Architectural Control Document.{AESB)-—- A configuration-controlled document or series of
documents that embodies an Agency mission architecture(s), including the structure,
relationships, principles, assumptions, and results of the analysis of aternatives that govern the
design of the enabling mission systems.

Baseline (gener al context). An agreed-to set of requirements, cost, schedule, designs,
documents, etc. that will have changes controlled through aformal approval and monitoring

[Process.

Baseline (document context).Beeument-Context)- Implies the expectation of afinished
product, though updates may be needed as circumstances warrant. All approvals required by
Center policies and procedures have been obtained.

Baseline Science Requirements. The mission performance requirements necessary to achieve
the full science objectives of the mission. (Also see Threshold Science Requirements.)

Budget. A detailed statement of anticipated revenues and expenditures for a specified period of
time with information on the purposes for which the funds will be used.

Center Management Council . {EM-C)-- The council at a Center that performs oversight of
programs and projects by evaluating all program and project work executed at that Center.

Change Reguest. A change to a prescribed requirement in an Agency or Center document that is
recommended for all programs and projects for all time.

Component Facilities. Complexes that are geographically separated from the NASA Center or
institution to which they are assigned.

Commitment Basdline. Establishes and documents an integrated set of project requirements,
cost, schedule, technical content, and an agreed-to JCL that forms the basis for NASA’s
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commitment with the external entities of OMB and Congress. Only one official baseline exists
for aNASA program or project and it is the Commitment Baseline.

Concurrence. -A documented agreement by a management official that a proposed course of
action is acceptable.

Configuration Management. A management discipline applied over the product’slife cycle to
provide visibility into and to control changes to performance, functional, and physical
characteristics.

Conflict of Interest. A conflict of interest involves the abuse—actual, apparent, or potential—of
the trust that NASA hasin its personnel. A conflict of interest is a situation in which financial or
other personal considerations have the potential to compromise or bias professional judgment
and objectivity. An apparent conflict of interest is one in which a reasonable person would think
that the individual’ s judgment is likely to be compromised. A potential conflict of interest
involves a situation that may develop into an actual conflict of interest. A conflict of interest
exists whether or not decisions are affected by a personal interest; a conflict of interest implies
only the potential for bias, not likelihood.

Continuous Risk Management. A systematic and iterative process that efficiently identifies,
analyzes, plans, tracks, controls, communicates, and documents risks associated with
implementation of designs, plans, and processes.

Contract. A mutually binding legal relationship obligating the seller to furnish the supplies or
services (including construction) and the buyer to pay for them. It includes all types of
commitments that obligate the Government to an expenditure of appropriated funds and that,
except as otherwise authorized, are in writing. -In addition to bilateral instruments, contracts
include (but are not limited to) awards and notices of awards; job orders or task lettersissued
under basic ordering agreements; letter contracts; orders, such as purchase orders, under which
the contract becomes effective by written acceptance or performance; and bilateral contract
maodifications. -Contracts do not include grants and cooperative agreements.

Convening Authority. -The management official (s) responsible for convening a program/project
review, establishing the Terms of Reference, including review objectives and success criteria,
appointing the SRB chair, concurring in SRB membership, and receiving documented results of
the review.

Cost Analysis Data Requirement.{CADBRe)- A forma document designed to help managerste
understand the cost and cost risk of space flight projects. The CADRe consists of a Part A
““Narrative” and;~ aPart B ““Technical Data’“ in tabular form, both provided by the
program/project to the ICE team. -A ““Project Life Cycle Cost Estimate,”;* produced by the
project team, is appended as Part C, but the | CE team does not see Part C until it has produced its
own independent estimate.

Decision Authority. -The Agency’s responsible individual who authorizes the transition of a
program/project to the next life -cycle phase.
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Decommissioning Review. Confirms the decision to terminate or decommission the system and
assesses the readiness of the system for the safe decommissioning and disposal of system assets.

Derived Requirements. Arise from constraints, consideration of issues implied but not
explicitly stated in the high-level direction provided by NASA Headquarters and Center
mshtqunal#er—&pmgram reqw rements, factors mtroduced by the selected architecture, and the
design. Thesethat-reed-to te requirements are
finalized throuqheprtheqelteg#am—l;er—&prejeep reqw rements analysis as part of the overall
systems engineering process and become part of the program/projectthat-need-to-be-satistied-n

order-to-satisty-thepregram requirements baseline. They are established by and are the
responsibility of the Programmatic Authority

on-thepreject:

Design Report. -A document or series of documents that captures and communicates to others
specific technical aspects of a design. -1t may include images, tabular data, graphs, and other
descriptive material. A design report is different from the CADRe, though parts of a design
report may be repeated in the latter.

Development Costs. The total of all costs, from the period beginning with the approval to
proceed to implementation through the achievement of operational readiness

Deviation. A documented authorization releasing a program or project from meeting a
requirement before the reguirement is put under configuration control at the level the
reguirement will be implemented.

Dissenting Opinion. A Dissenting Opinion is a disagreement with adecision or action that is
based on a sound rationale (not on unyielding opposition) that an individual judgesis of
sufficient importance that it warrants a specific review and decision by higher level management,
and the individual specifically requests that the dissent be recorded and resolved by the
Dissenting Opinion process.

Earned Value M anagement-(E\/M). A tool for measuring and assessing project performance
through the integration of technical scope with schedule and cost objectives during the execution
of the project. EVM provides quantification of technical progress, enabling management to gain
insight into project status and project completion costs and schedules. -Two essential
characteristics of successful EVM are EVM system data integrity and carefully targeted monthly
EVM data analyses (i.e., risky WBS elements).

Engineering Requirements. -Requirements defined to achieve programmeatic requirements and
relating to the application of engineering principles, applied science, or industrial techniques.

Environmental I mpact. The direct, indirect, or cumulative beneficial or adverse effect of an
action on the environment.

Environmental Management. The activity of ensuring that program and project actions and
decisions that potentially impact or damage the environment are assessed/eval uated during the
formulation/planning phase and reevaluated throughout implementation. -This activity must be
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performed according to all NASA policy and Federal, state, and local environmental laws and
regulations.

Evaluation. -The continual_self evaluation and; independent assessment {i-e-eutsidethe
adveocacy-chain-of-the program/pretect)-evaluation-of the performance of a program or project

and incorporation of the evaluation findings to ensure adequacy of planning and execution
according to plans.

i:inal (Document Context). -Implies the expectation of afinished product. All approvals
required by Center policies and procedures have been obtai ned.

Formulation. The identification of how the program or project supports the Agency’s strategic
needs, goals, and objectives; the assessment of feasibility, technology and concepts; risk
assessment, team building, development of operations concepts and acquisition strategies,
establishment of high-level requirements and success criteria; the preparation of plans, budgets,
and schedules essential to the success of a program or project; and the establishment of control
systems to ensure performance to those plans and alignment with current Agency strategies.

Formulation Authorization Document-(FAB). The document issued by the MDAA (or
MSOD) to authorize the formulation of a program whose goals will fulfill part of the Agency’s
Strategic Plan, Mission Directorate Strategies, or Mission Support Office Functional Leadership
Plans. In addition, aFAD or equivalent is used to authorize the formulation of a project.

Funding (Budaget Authority). The authority to incur financial obligations that will result in
outlays. Authority is delegated through the formal funds distribution process.

Health and M edical Requir ements. Reguirements defined by the Office of the Chief Health
and Medica Officer.

I mplementation. -The execution of approved plans for the development and operation of the
program/project, and the use of control systems to ensure performance to approved plans and
continued alignment with the Agency’ s strategic needs, goals, and objectives.

I ndependent Assessment(s) (includesreviews, evaluations, audits, analysis oversight,
investigations). Assessments are independent to the extent the involved personnel apply their
expertise impartially, without any conflict of interest or inappropriate interference or influence,
particularly from the organization(s) being assessed.

| ndependent Cost Analysis{FSA}. An independent analysis of program/project resources
(including budget) and financial management associated with the program/project content over
the program’ s budget horizon, conducted by an impartial body independent from the
management or advocacy chain of the program/project.- ICA includes, but is not limited to, the
assessment of cost estimates, budgets, and schedules in relation to a the-program/project and a
program’s Hs-constituent projects’ technical content, performance, and risk.-- ICAs may include
Independent Cost Estimates (ICE), assessment of resource management, distribution and
planning, and verification of cost-estimating methodologies. -(ICAs are not life -cycle cost
estimates but are assessments of the adequacy of the budget and management practices to
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accomplish the work scope through the budget horizon; as such, ICAs can be performed for
programs/projects when alife -cycle ICE is not warranted.)

Independent Cost Estimate{(+SE}. An independent program/project cost estimate prepared by
an office or other entity that is not under the supervision, direction, advocacy, or control of the
program/project (or its chain of command) that is responsible for carrying out the devel opment
or acquisition of the program/project.-— An ICE is bounded by the program/project scope (total
life cycle through al phases), schedule, technical content, risk, ground rules, and assumptions
and is conducted with objectivity and the preservation of integrity of the cost estimate. -ICEs are
generally developed using parametric approaches that are tailored to reflect the design,
development state, difficulty, and expertise of team members.

I nformation Technology. Any equipment, or interconnected system(s) of subsystem(s) of
equipment, that is used in the automatic acquisition, storage, analysis, evaluation, manipulation,
management, movement, control, display, switching, interchange, transmission, or reception of
data or information by the Agency.

I nfrastructure Requirements. The facilities, environmental, aircraft, personal property,
equipment, and information technology resources that are needed to support programs and
projects. Utilization of the capability afforded by the infrastructure includes consideration of the
maintenance and other liabilitiesit presents.

In-House Project. One that is conducted onsite or in the immediate vicinity of aNASA Center
in which most major technical, business, and management tasks are performed primarily by the
Center’s civil service workforce.

I nstitutional Authority. Institutional Authority includes the Headquarters and Center
organizations, including the Technical Authorities (Engineering, Safety and Mission Assurance,
and Health and Medical), and the Mission Support Authorities (made up of all of the remaining
Mission Support Offices, including the Chief Financial Officer and associated Center Chief
Financial Officers). Individualsin these organizations are the official voices for their respective
areas of responsibility. Institutional Authority sets, oversees, and ensures conformance to
applicable institutional requirements.

I nstitutional Requirements. Requirements that focus on how NASA does business that are
mdependent of the particul ar

hd — program or |or0|ect There

areflve types enqlneerlnq proqram/prmectsuppert—serwe&s{eg—enwrenmentat management,

safety and mission assurance, health and medical and Mission Support Office functional

requi rements)—requd—te—suppert—pregramsand—preree@s
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I ntegr ated Baseline Review-(41BR}. A joint assessment by the offeror/contractor and the
Government to verify the technical content and the realism of the related performance budgets,
resources, and schedules. It should provide a mutual understanding of the inherent risksin
offerors’/contractors performance plans and the underlying management control systems, and it
should formulate a plan to handle these risks.

Integrated Master Schedule. -An integrated set of schedule data that reflects the total project
scope of work as discrete and measurabl e tasks/milestones that are time-phased through the use
of task durations, interdependencies, and date constraints and is traceable to the WBS.

Joint Cost and Schedule Confidence L evel. (1) The probability that cost will be equal to or less
than the targeted cost AND schedule will be equal to or |ess than the targeted schedule date. (2)
A process and product that helps inform management of the likelihood of aproject’s
programmatic success. (3) A process that combines a project's cost, schedule, and risk into a
complete picture. JCL is not a specific methodology (e.q., resource-loaded schedule) or a product
from a specific tool (e.qg., @RISK).

Key Decision Point.{K-BP).- The event at which the decision authoritybBecision-Autherity
determines the readiness of a program/project to progress to the next phase of the life cycle (or to
the next KDP).

Life-Cycle Cost(LCE). Thetotal of the direct, indirect, recurring, nonrecurring, and other
related expenses incurred, or estimated to be incurred, in the design, devel opment, verification,
production, operation, maintenance, support, and disposal of a project. The LCC of a project or
system can also be defined as the total cost of ownership over the project or system’slife cycle
from formulation through implementation. It includes all design, development, deployment,
operation and maintenance, and disposal costs.

L ogistics. The management, engineering activities, and analysis associated with design
requirements definition, material procurement and distribution, maintenance, supply
replacement, transportation, and disposal that are identified by space flight and ground systems
supportability objectives.

M anagement Baseline. The integrated set of requirements, cost, schedule, technical content, and
assoCi ated JCLReqH#emen%s—Requements that forms the foundation forfeeus-en-how-NASA
rticula program/er—prOJect executlon—‘FhereaFe

reportl ng done as part of NASA S performance assessment and (OVEernance process.

Margin. The allowances carried in budget, projected schedules, and technical performance
parameters (e.g., weight, power, or memory) to account for uncertainties and risks. Margins are

allocatedMargin-altocations-are-baselined in the formulation process, based on assessments of
risks, and are typically consumed as the program/project proceeds through the life cycle.
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Metric. A measurement taken over aperiod of time that communicates vital information about
the status or performance of a system, process, or activity. A metric should drive appropriate
action.

Mission. A major activity required to accomplish an Agency goal or to effectively pursue a
scientific, technological, or engineering opportunity directly related to an Agency goa. Mission
needs are independent of any particular system or technological solution.

Mission Director ate Program M anagement Council M-BPM-C)-— The senior management
group, chaired by an MDAA or designee, responsible for reviewing project formulation
performance, recommending approval, and overseeing implementation of Category 2 and 3
projects according to Agency commitments, priorities, and policies.

Mission Support Office Requirements. -Requirements defined by Mission Support Offices
(e.g., procurement; and medical).

Non-Advocate Review-{(NAR}. The analysis of a proposed program or project by a (non-
advocate) team composed of management, technical, and resources experts (personnel) from
outside the advocacy chain of the proposed program or project. It provides Agency management
with an independent assessment of the readiness of the program/project to proceed into
implementation.

Non-Applicable Reguirement. Not relevant, not capable of being applied

Preliminary (document context).Beeument-Coentext)— Implies that the product has received
initial review in accordance with Center best practices. The content is considered correct, though
some TBDs may remain. All approvals required by Center policies and procedures have been
obtained. Mgjor changes are expected.

Prescribed Requirement. A reguirement levied on alower organizational level by ahigher
organizational level.

Principal Investigator .(PH-— A person who conceives an investigation and is responsible for
carrying it out and reporting its results. -In some cases, PIs from industry and academia act as
proj ect managersPreject-Managers for smaller development efforts with NASA personnel
providing oversight.

Primary Risks. Those undesirable events having both high probability and high impact/severity.

Procurement Strategy M eeting.-(PSM)-—- A forum where management reviews and
approvesmeeting-H-whieh the approach for the Agency’s major and other selected procurements.

Chai redPregram/Project-Manager,-sdpperted by the Assistant Administrator for Procurement (or

designee), the PSM addresses and documents information, activities, and decisions required by
the FAR and NFS and incorporates NASA strategic guidance and decisions from the ASP and

ASM strategic eontracting-officer,seeks-Ageney-approval-of-the procurement meetings to insure

the allqnment of the individual procurement actlonappreaeh{eg—eempenﬂenepweaeh—smau
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scle-are held-priorto : jcitati nd-a H-a nee with NASA’s
portfolio and mission.

defined architecture and/or technical approach, requirements, funding level, and a management
structure that initiates and directs one or more projects. -A program defines a strategic direction
that the Agency hasidentified as critical.

Program Commitment Agreement-(PCA). The contract between the Associate Administrator
and the responsi bl ecogrizant MDAA that authorizes transition from formulation to
implementation of a program.

Program Plan. The document that establishes the program’ s baseline for implementation,
signed by the MDAA, Center Director(s), and program managerProgram-Manager.

Program (Project) Team. All participantsin program (project) formulation and
implementation. Thisincludes all direct reports and others that support meeting program
(project) responsibilities.

Programmatic Authority. Programmatic Authority includes of the Mission Directorates and
their respective program and project managers. Individuals in these organizations are the official
voices for their respective areas. Programmatic Authority sets, oversees, and ensures
conformance to applicable programmatic requirements.

Programmatic Requirements. -Requirements set by the Mission Directorate, program, project,
and P, if applicable. These include strategic scientific and exploration requirements, system
performance requirements, and schedule, cost, and similar non-technical constraints.

Program/Project M anagement Requirements. Requirements that focus on how NASA and
Centers perform program and project management activities.

Project. -A specific investment identified in a Program Plan having defined requirements, alife -
cycle cost, abeginning, and an end. A project yields new or revised products and services that
directly address NASA'’ s strategic needs. A project also has a management structure and may
have interfaces to other projects, agencies, and international partners. (See Section 2.1.2.)

Project Plan. The document that establishes the project’ s baseline for implementation, signed by

the responsi bl e program managereegnizant-Prograrm-Manager, Center Director, project
managerProject-Manager, and the MDAA, if required.

Rebaselining. The process by which a program/project updates or modifies the Commitment
Baseline. Rebaselining occurs as aresult of drivers which are either internal or external to the

Agency.
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Reimbur sable Program/Project. -A program/project executed at a NASA Center for a sponsor
other than NASA.

Replanning. The process by which a program or project updates or modifies the M anagement
Baseline.

Reser ves. Obsolete term. See Unallocated Future Expenses.

Restricted | nfor mation. Information that is not available to the public, such asinformation
developed at private expense embodying trade secrets or comprising commercial or financial
information that is privileged or confidential; information determined by NASA to be restricted,
such as U.S. Government Sensitive But Unclassified (SBU) information as defined in NPR
1600.1; and “contractor bid or proposal information” or “ source selection information” as
defined in the FAR.

Risk. The combination of the probability that a program or project will experience an undesired
event and the consequences, impact, or severity of the undesired event, wereit to occur. The
undesired event may come from technical or programmatic sources (e.g., a cost overrun,
schedule slippage, safety mishap, health problem, malicious activities, environmental impact,
failure to achieve a needed scientific or technological objective, or success criterion). Both the
probability and consequences may have associated uncertainties.

Risk Assessment. An evaluation of arisk item that determines (1) what can go wrong, (2) how
likely isit to occur, (3) what the consequences are, and (4) what are the uncertainties associated
with the likelihood and consequences.

Risk-Based Acquisition M anagement. The integration of risk management into the NASA
acquisition process.

Risk-Informed Decision M aking. A risk-informed decision-making process uses a diverse set
of performance measures (some of which are model-based risk metrics) along with other
considerations within a deliberative process to inform decision making.

Risk Management. Risk management includes risk-informed decision making and continuous
risk management in an integrated framework. Thisis done in order to foster proactive risk
management, to better inform decision making through better use of risk information, and then to
more effectively manage implementation risks by focusing the CRM process on the baseline
performance reguirements emerging from the RIDM process. (See NPR 8000.4, Agency Risk
Management Procedural Requirements).

Safety. Freedom from those conditions that can cause death, injury, occupational illness, damage
to or loss of equipment or property, or damage to the environment.
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Safety and Mission Assurance Requirements. -Requirements defined by the SMA organization
related to safety and mission assurance.

Security. -Protection of people, property, and information assets owned by NASA, which covers
physical assets, personnel, 1T, communications, and operations.

Segment (of aProgram). A major program segment represents a part of a program that may
build on earlier parts but when accomplished could be considered a completed mission (e.q.,
Constellation—establishing full 1SS capability, lunar exploration, etc.)

Signature. A distinctive mark, characteristic, or thing that indicates identity; one's name as
written by oneself.Stakeholder. Anindividual or organization outside a specific program or
project having an interest (or stake) in the outcome or deliverable of a program or project.

Standards. NASA Standards are formal documents that establish a norm, requirement, or basis
for comparison, areference point to measure or evaluate against. A technical standard, for
example, establishes uniform engineering or technical criteria, methods, processes, and practices.

Standing Review Boar d.-{SRB)-- The boardentity responsible for conducting independent
reviews (life cycle and special) of a program/project and providing objective, expert judgments
to the convening authorities. The reviews are conducted in accordance with approved Terms of

Reference (ToR) and Ilfe BFegFaJ#prejeet—per—theMe-cycle reqw rements per NPR 7120 5 and

Success Criteria. That portion of the top-level requirements that defines what must be achieved
to successfully satisfy NASA Strategic Plan objectives addressed by the program or project.

System. The combination of elements that function together to produce the capability required to
meet aneed. The elementsinclude all hardware, software, equipment, facilities, personnel,
processes, and procedures needed for this purpose.

Systems Engineering. -A disciplined approach for the definition, implementation, integration,
and operation of a system (product or service). -The emphasisis on achieving stakeholder
functional, physical, and operational performance requirementsin the intended use environments
over its planned life within cost and schedule constraints. Systems engineering includes the
engineering processes and technical management processes that consider the interface
relationships across all elements of the system, other systems, or as a part of alarger system.

Tailoring. The process used to adjust or seek relief from a prescribed requirement to
accommodate the needs of a specific task or activity (e.q., program or project). The tailoring
process results in the generation of deviations and waivers depending on the timing of the

request.

Technical Authority. Technical Authorities are part of NASA's system of checks and balances
and provide independent oversight of programs and projects in support of safety and mission
success through the selection of individuals at delegated levels of authority. These individuals
are the Technical Authorities. Technical Authority delegations are formal and traceable to the
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Administrator. Individuals with Technical Authority are funded independently of a program or
project.

Technical Authority Requirements. Reguirements invoked by OCE, OSMA, and OCHMO
documents (e.g., NPRs or standards specified as NASA core or mandatory standards) or
contained in Center institutional documents. These reguirements are theFhe-Hrdividual-aho

speciically-maintains-technieal responsibility of the office or organization that established the
requirement unless delegated el sewhere.

Technical Standards. NASA documents that contain common and repeated use of rules,
conditions, quidelines, or characteristics for products or related processes and production

methods and related management systems practi cesever-establishment-of-changesto,-and
sl oo e ool oo,

Termination Review. A review initiated by the decision authority Becision-Autherity-for the
purpose of securing a recommendation as to whether to continue or terminate a program or
project. Failing to stay within the parameters or levels specified in controlling documents will
result in consideration of atermination review.

Terms of Reference{FeR}. A document specifying the nature, scope, schedule, and ground
rules for an independent review or independent assessment.

Threshold Science Requirements. The mission performance requirements necessary to achieve
the minimum science acceptable for the investment. In some AOs used for competed missions,
threshold science requirements may be called the “ science floor” for the mission. (Also see
Baseline Science Requirements.)

Unallocated Future Expenses. The portion of estimated cost required to meet specified JCL
that cannot yet be allocated to the specific project WBS sub-elements because the estimate
includes probabilistic risks and specific needs that are not known until these risks are realized.

Validation. Proof that the product accomplishes the intended purpose based on stakeholder
expectations. May be determined by a combination of test, analysis, demonstration, and
inspection.

Verification. Proof of compliance with design solution specifications and descriptive
documents. May be determined by a combination of test, analysis, demonstration, and
inspection.

Waiver. -A documented authorization tatentionathy-rel easing a program or project from meeting
arequirement after the requirement is put under configuration control at the level the
requirement will be implemented.

Work Agreement. -The Center form (or equivalent), prepared for each program/project cost
account and used to document agreements and commitments for the work to be performed,
including scope of work, receivables/deliverables, schedule, budget, and assumptions.
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Work Breakdown Structure-{\WBS}. A product-oriented hierarchical division of the hardware,
software, services, and data required to produce the program/project’s end product(s), structured
according to the way the work will be performed, and reflective of the way in which

program/project costs, schedule, technical and risk data are to be accumulated, summarized, and
reported.
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APPENDIX B -Acronyms

AA Associate Administrator
ACD Architectura Control Document
AO——— Announcement of Opportunity

AOA Analysis of Alternatives

ASM Acquisition Strategy Meeting

ASP Acquisition Strategy Planning

ATD Advanced Technology Devel opment
B&AR Basic and Applied Research

CADRe Cost Analysis Data Requirement

CAIB Columbia Accident Investigation Board
CD——MM— Center Director

CDR————— Critical Design Review

CE Chief Engineer

CERR Critical Events Readiness Review

CFO Chief Financial Officer

CHMO Chief Health and Medical Officer

CM Configuration Management

CMC Center Management Council

CPD Center Policy Directive

CPR Center Procedural Requirements (also Contract Performance Report)

CRM Continuous Risk Management
CSMACSMAO Chief Safety and Mission Assurance Offieer

DA Decision authorityAutherity (also Deputy Administrator)
DR Decommissioning Review

EAC Estimate atAt Completion

EMO Environmental Management Office

EPO Education and Public Outreach
EVM—— Earned Vaue Management

EVMS— Earned Vaue Management System
FAD——— Formulation Authorization Document
FAR—— Federal Acquisition Regulation

FRR Flight Readiness Review

FTE—— Full-Time Equivalent

GDS Ground Data System

GFE Government Furnished Equipment

GFY Government Fiscal Y ear

GSE Ground Support Equipment

HMA Health and Medical Authority

IBPD Integrated Budget and Performance Document
IBR Integrated Baseline Review

ICA Independent Cost Analysis



ICE Independent Cost Estimate

ILS Integrated L ogistics Support

IMS Integrated Master Schedule
IPAO——— Independent Program Assessment Office
ISS | nternational Space Station

T Information Technology

JCL Joint Cost and Schedule Confidence Level

JPL Jet Propulsion Laboratory

KDP Key Decision Point

LCC——— Life-Cycle Cost

LDE Lead Discipline Engineer

LRR Launch Readiness Review

MCR Mission Concept Review

MD Mission Directorate

MDAA Mission Directorate Associate Administrator
MDM Meta-Data Manager

MDPMC Mission Directorate Program Management Council
MDR Mission Definition Review

MMT Mission Management Team

MO& DA- Mission Operations and Data Analysis

MOA Memorandum of Agreement

MOS Mission Operations System

MOU Memorandum of Understanding

MSO Mission Support Office

MSOD Mission Support Office Director

M SPSP Missile System Pre-Launch Safety Package

NAR—— Non-Advocate Review

NEPA National Environmental Policy Act

NESC NASA Engineering and Safety Center

NFS—— NASA Federal Acquisition Regulation (FAR) Supplement

NGO Needs, Goals, and Objectives

NID NASA Interim Directive

NOA——M— New Obligational Authority

NODIS—— NASA On-Line Directives Information System
NPD——MM NASA Policy Directive

NPR NASA Procedural Requirements
OCE———— Office of the Chief Engineer

OCFO—— Office of the Chief Financial Officer

OCHMO Office of the Chief Health and Medica Officer

OER Office of External Relations

OMB Office of Management and Budget (Executive Office of the White House)
ORR Operational Readiness Review

OSMA Office of Safety and Mission Assurance




OSTP Office of Science and Technology Policy (Executive Office of the White
House)

PA&E Program Analysis and Evaluation
PA&R ——Programmatic Audit and Review
PAO ——Public Affairs Office

PAR Program Approval Review
PCA—— Program Commitment Agreement
PCE Program (or Project) Chief Engineer
PDR———— Preliminary Design Review

PFAR ——Post-Flight Assessment Review

o — Principal Investigator

PIR ———Program I mplementation Review
PLAR ——Post-Launch Assessment Review
PMC——7M— Program Management Council
PNAR ——Preliminary Non-Advocate Review
POP———M— Program Operating Plan

PRAR f=—— ooy ol spd oo el
PPAR———Preliminary Program Approval Review

PP&E Property, Plant, and Equipment
P/ISDR Program/System Definition Review
PRR ——Production Readiness Review
E ect) Chief .
PSM ———Procurement Strategy Meeting
PSR ——Program Status Review
P/SRR ———Program/System Requirements Review
QSR——— Quarterly Status Report
RFA Request for Action
RFP Request for Proposal
RID Review Item Discrepancy
RIDM Risk-Informed Decision Making
ROM RM— ReviewManager
ROM Rough Order-of-Magnitude
RM Review Manager
SAR ——System Acceptance Review
SDR ———System Definition Review
SEMP ——Systems Engineering Management Plan
SIR ———System Integration Review
SMA ———Safety and Mission Assurance
SMO ——Systems Management Office
SMSR ——Safety and Mission Success Review
SOMD ———Space Operations Mission Directorate
SRB ——Standing Review Board

SRR—— System Requirements Review



STEM ———Science, Technology, Engineering, and Mathematics

TA Technical Authority
TBD To Be Determined
ToR Terms of Reference

UFE Unallocated Future Expense
V&V Verification and Validation
WBS—7— Work Breakdown Structure




APPENDIX C: Formulation Authorization Document
Template

C.1 Program FAD Title Page

Program
Formulation Authorization Document

(Provide atitle for the candidate program and designate a short title or proposed acronym
in parenthesis, if appropriate.)

Mission Directorate Associate Administrator Date

Figure C-1 Program Formulation Authorization Document Title Page
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C.2 Project FAD Title Page

Proj ect

Formulation Authorization Document

(Provide atitle for the candidate project and designate a short title or proposed acronym

in parenthesis, if appropriate.)

Mission Directorate Associate Administrator

Program Manager

Date

Date

Figure C-2 Project Formulation Authorization Document Title Page
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C.3: Program/Project FAD Template

PROGRAM/PROJECT
FORMULATION AUTHORIZATION DOCUMENT

(PROGRAM/PROJECT TITLE)

1.0 -PURPOSE

Describe the purpose of the program/project. -The program/project purpose must have
clear traceability from the goals and objectives in the Mission Directorate Strategies or
Program Plan (as applicable). -This need is independent of any particular technological
solution and is stated in terms of functional capabilities.

20 -AUTHORITY

Describe the NASA organizational structure for managing the formulation process from
the MDAA to the NASA Center program/project managers, as applicable. -Include lines
of authority, coordination, and reporting.

3.0— PROGRAM / PROJECT GOALSAND OBJECTIVES

Describe the level or scope of work, goals, and objectives to be accomplished in the
formulation phase, formulation cost targets and constraints, the time available, and any
other constraints.

40 —INTERNAL PARTICIPANTS

Identify Mission Directorates, Mission Support Offices, and Centers to be involved in the
activity, their scope of work, and any known constraints related to their efforts (e.g., the
program/project must be co-funded by a different Mission Directorate).

5.0 —EXTERNAL PARTICIPANTS

|dentify participation external to NASA to be involved in the activity, their scope of
work, and any known constraints related to their efforts (e.g., the program/project must
be co-funded by the external participant).

6.0 —FUNDING
|dentify, by fiscal year, the funding that will be committed for formulation.

7.0 —REVIEWS

Describe the reviews according to the space flight program and project reviewstablesin
Chapter 2, required during the formulation phase.
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APPENDIX D- Program Commitment Agreement

Template

D.1 PCA Title Page

Program Commitment Agreement

(Provide atitle for the candidate program and designate a short title or proposed acronym

in parenthesis, if appropriate.)

It isthe responsibility of each of the signing parties to notify the other in the event that a
commitment cannot be met and to initiate the timely renegotiations of the terms of this

agreement.

Mission Directorate Associate Administrator

Associate Administrator

Date

Date

Figure D-1 Program Commitment Agreement Title Page
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D.2 PCA Template

PROGRAM COMMITMENT AGREEMENT
(PROGRAM TITLE)

1.0 -PROGRAM OBJECTIVES

|dentify the broad program objectives. Describe the program’ s relationship to Mission
Directorate goals, and objectives as documented in the Directorate' s plan. Convey the
public good of the program to the taxpayer, stated in away that can be understood by the
average citizen.

2.0 -PROGRAM OVERVIEW

Describe the strategy to achieve the above-mentioned objectives.- - Relationships with
external organizations, other agencies, or international partners should be addressed if
achievement of the program objectivesis dependent on their performance. -Identify the
associated projects to be included in the program as of the writing date. —Specify the type
of program (i.e., single-project, uncoupled, loosely coupled, or tightly coupled) and the
basis for that classification.

3.0 -PROGRAM AUTHORITY

Describe the NASA organizational structure for managing the program and projects from
the MDAA to the NASA Center project managers. -Include lines of authority and
reporting, Center(s) responsibilities, the governing PMC(s) for the oversight of the
program and its known projects, and the approving official for new projects. -Identify any
delegated decision authority, per Section 2.4 of thisNID.

40 -TECHNICAL PERFORMANCE COMMITMENT

Summarize the technical performance requirements, identifying baselines and thresholds
needed to achieve the program objectives, as applicable.— If the objectivesinclude a
technical performance target (goal) in addition to a threshold requirement, the
commitment could be stated as a range. Demonstrate traceability to Agency needs, goals,
and objectives and Agency requirements.

5.0 —-SCHEDULE COMMITMENT
|dentify the following key target milestones for each project in the program, such as:

1. Start of formulation.
2. Target date or timeframe for the SDR or MDR/PNAR.
Target date or timeframe for the PDR/NAR or the start of implementation.

Start of operations.-

o r

End of prime operations and/or disposal, if applicable.
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6. Other milestones or time periods as appropriate for a specific program/project.

6.0 —COST COMMITMENT

Provide the estimated cost range for the program for the ten-year period beginning in the
current fiscal year at alevel of detail that identifies the approved individual projects.

| dentify the constraints and assumptions used to develop this estimated cost range and
specifically identify those assumptions that drive the range. —This cost range should
contain all costs necessary to perform the program, including, but not limited to,
customary project activities, required technology developments, facilities costs, launch
vehicles, tracking, operations and sustainment, data analysis, and disposal. -Reference the
annual budget contained in the Integrated Budget and Performance Document (IBPD) for
cost phasing. The cost range should be updated when program content changes, such as
the addition of new projects entering implementation.

7.0 —-ACQUISITION STRATEGY

Provide a high level summarybrief-statement of the Acquisition Plan (described in
Appendix E.3, Section 3.4) to reflect the results of the ASP and ASM prepesed

cpobbebonsrlops e ar e clomo s,

8.0 —HIGH RISK AREAS

Identify the areas of highest risk for the program (covering safety, technical, institutional,
cost, or schedule issues) in which faillure may result in changes to the program/project
baseline cost, schedule, or technical performance requirements. -This section should
identify, where possible, the specific risk drivers, such as high-risk technologies upon
which the program is dependent, and mitigation options.

9.0 -INTERNAL AGREEMENTS

If the program is dependent on other NASA activities outside of the MDAA’s control to
meet program objectives, identify the required support and list any formal agreements
required.

10.0 -EXTERNAL AGREEMENTS

Explain the involvement of external organizations, other agencies, or international
support necessary to meet the program objectives. -Include a brief overview of the
program/project relationships with such external organizations. Include an identification
of the commitments being made by the external organizations, other agencies, or
international partners and alisting of the specific agreements to be concluded. -Any
unique considerations affecting implementation of required NASA policies and processes
necessitated by the external involvement should be clearly identified.

11.0 -REVIEWS

Specify the type of reviews that will be performed during the life cycle of the
program/proj ect.
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12.0 -OUTCOMES

|dentify the discrete set of expected deliverables (outcomes) that flow from the Agency
goals and objectives, as defined in the Agency Strategic Plan.

13.0 -WAIVERSAND DEVIATIONS

Identify known waivers or deviations that will be sought for the program. -Provide
rational e consistent with program characteristics such as scope, complexity, visibility,
cost, safety, and acceptable risk.

14.0 -PCA ACTIVITIESLOG

Provide and maintain alog of all PCA activities, including revisions that reflect all
waivers to the original PCA. -Thislog includes the information shown in TableFigure D-
12 and may be supplemented with an attached addendum for each change, describing the
change. -The PCA should be updated to add approved projects or whenever substantial
change makes it necessary.

Table D-1 Sample Program Commitment Aqreement Activities Log

Dal
dd
dd
dd

Termination MDAA Associate
Administrator
e Event Change Addendum [Review Req'd [Signature [Signature
mm/yy |Revalidation None N/A No
mm/yy |Revalidation None N/A No
mm/yy |Approval of new |Addition of |Ref. #1 No

project Project N
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APPENDIX E: Program Plan Template

E.1 Template Instructions

The Program Plan is an agreement among the program managerPregrarm-Manager, Center
Director, and Mission Directorate Associate Administrator (MDAA).- Other Center
Directors providing a significant contribution to the program also concur with the
Program Plan to document their commitment to provide required Center resources.- The
Program Plan defines the goals and objectives of the program, the environment within
which the program operates, and the M anagement Baselinebaseline commitments of the
program, including identifying the high-level requirements on both the program and each
constituent project.- Project requirements may be in the body of the Plan or added as
appendices.- The Program Plan is to be updated and approved during the program life
cycleif warranted by changes in the stated M anagement Baselinebaseliie commitments.

In this Program Plan template, all subordinate plans, collectively called Control Plans, are
required. -They are based on requirementsin NASA Policy Directives (NPDs) and NASA
Procedural Requirements (NPRs) that affect program/project planning.- For tightly
coupled programs, the SMA Plan, Risk Management Plan, and SEMP are required to be
stand-alone plans with summaries and references provided in the Program Plan. The
remaining Control Plans can either be part of the Program Plan or separate stand-alone
documents referenced in the appropriate part of the Program Plan. -In the case of the
latter, the Program Plan contains a summary of and reference to the stand-alone
document; the approval authority for the stand-alone Control Plan is the program

managerProgram-Manager.

Each section of the Program Plan template is required. -If a section is not applicable to a
particular program, indicate by stating that in the appropriate section and provide a
rationale.- If a section is applicable but the program desires to omit the section or parts of
asection, then awaiver or deviation must be obtained in accordance with the requirement

tail oringwaiver process for NPR 7120.5. Approvals areB—Fhiswaiver-approvas
documented in Part 4.0, Waivers or Deviations Log, of the Program Plan.
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E.2 Program Plan Title Page

Program Plan

(Provide atitle for the candidate program and designate a short title or proposed acronym
in parenthesis, if appropriate.)

Mission Directorate Associate Administrator Date
Center Director (as many signature lines as needed) Date
Program Manager Date

Figure E-1 Program Plan Title Page
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E.3 Program Plan Template
PROGRAM PLAN

(PROGRAM TITLE)

1.0 -PROGRAM OVERVIEW
1.1 Introduction

B e B
Briefly describe the background of the program and its current status, including results of
formulation activities, decisions, and documentation.

1.2 Goalsand Objectives

e

State program goals and specific objectives, and provide clear traceability to the
Agency’ s Needs, Goals, and Objectives and to Mission Directorate strategic goals and
objectives.- - Program performance goals and their relationship to NASA program goals
and objectives set forth in -NPD 1001.1, NASA Strategic Plan, should be expressed in an
objective, quantifiable, and measurable form.- Goals and objectives should include
specific commitments to safety and mission success.-

1.3 Program Architecture

e

Briefly describe the architecture of the program, its major components, and the way they
will be integrated.- Describe how the major program components are intended to operate
together, and with legacy systems, as applicable, to achieve program goals and
objectives. Specify the type of program (i.e., single-project, uncoupled, loosely coupled,
or tightly coupled) and the basis for that classification.

Provide a summary-level technical description of the program, including constituent
projects and operations concepts. -The description should also include mission
description, program interfaces, facilities, logistics concepts, planned mission results, and
data analysis, archiving, and reporting.- Identify major constraints affecting program
systems development (e.g., cost, launch window, required launch vehicle, mission
planetary environment, fuel/engine design, and foreign partners).

Describe how the program will relate to other organizations within NASA and outside
NASA. -Reference Section 3.4, the Acquisition Plan of this document, or provide the
following information here:

a. For organizations within NASA, describe the roles of each in the program,
including technology efforts, space communications, and launch services.
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b. For organizations outside NASA, describe the role of each in the program,
including other government agencies, academia, industry, and international
partners as they are known at the start of the program.

1.4 Stakeholder Definition

T

| dentify the main stakeholders of the program (e.g., Pl, science community, technology
community, public, education community, Mission Directorate sponsor(s)) and the
process to be used within the program to ensure stakeholder advocacy.

1.5 Program Authority, Management Approach and Gover nance Structure

Describe the program management structure, including each participating
organi zation’ serganization's responsibilities.- [dentify:

a. The Center where the program manager resides.

b. Each Center’ sCenter's responsibilities, as they relate to their respective
requirement allocations referenced in Section 2.1, Requirements Baseline, below.

Describe the chain of accountability and decision path outlining the roles and
responsibilities of the MD sponsor(s), program managerProgram-Manager, Center
Director, and other authorities (including the Technical Authorities), as required.- Provide
a high-level description of the project’ spreject's organization within the program,
showing the chain of accountability.- Describe clear lines of authority from projects and
Centers to the program, and to the MD, and frequency of reporting for each.- Illustrate the
organization graphically.- Describe the process by which projects are formulated,
approved, and terminated.

1.6 Implementation Approach

16— HMPLEMENTATHON-APPROACH

Describe briefly the implementation approach of the program, including any guidance or
direction from the applicable ASP and ASM reviews, the acquisition strategy (e.g., in-
house, NASA Centers, and contractor primes), partners, and partner contributions, if
appropriate.- Include make-or-buy decision plans and trade studies.

Describe how |essons learned and participating NASA Centers' implementation policies
and practices will be utilized in the execution of the program. (Note: For tightly coupled
programs, the program managerPregram-Manager, the NASA Chief Engineer, and the
Center Chief Engineers (or designees) participating in the program establish the
engineering best practices for the program.- These decisions are documented here.)
Document the agreements on the use of implementation policies and practices between
the program managerProgram-Manager and participating NASA Centersin this section
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(or in appendices to the document), along with the program’ s approach to ensuring that
interfaces do not increase risk to mission success.

123



2.0 - PROGRAM BASELINE
2.1 Requirements Basdline

e
a._a——Program Reguirements.- Document the high-level program requirements,

including performance, safety, and programmatic requirements and correlate them
to Agency and Mission Directorate strategic objectives and requirements.
Describe the process by which program requirements are verified for compliance.
Describe the process for controlling changes to program requirements.
Document the traceability of requirements that flow down from Agency- and
Center-level policy to the program and from the program to projects.

b. b——Requirements Documentation.- For tightly coupled programs and single-
project programs, decompose these high-level requirements into requirements on
constituent projects or systems, specified herein or in a separate, configuration-
controlled, program requirements document to be prepared by the program
managerPregram-Manager and approved by the MDAA .- Additional concurrences
may be required at the option of the NASA AA .- There may aso be subordinate
project requirements documents controlled at lower levels.

For uncoupled or loosely coupled programs, apply these high-level requirements
to generate the program’ spregrarm's requirements on each constituent project.
This documentation is controlled by the Mission Directorate and may be located
in the body of the Program Plan or in a subsequent appendix.- Requirements thus
documented, and any subsequent changes, require approval of the program

managerPregrarm-Manager, MDAA, and participating Center Director(s).

c. _e——Program Reguirements on Projects.- For each project, provide a top-level
description, including the mission’ smissier's science or exploration objectives.
Document the proj ect’ sproject's category, governing PMC, and risk classification.
Describe the project’ spreject's mission, performance, and safety requirements.
For science missions, include both baseline science requirements and threshold
science requirements. (See Appendix A for definitions.) Identify the mission
success criteriafor each project based on the baseline science requirements. State
each requirement in objective, quantifiable, and verifiable terms. -Identify the
proj ect’ spreject's principal schedule milestones, including PDR, CDR, launch,
mission operational-critical milestones, and the planned decommissioning date.
State the development and/or total life -cycle cost constraints on the project. Set
forth any budget constraints by fiscal year. -State the specific conditions under
which a project Termination Review would be triggered.- Describe any additional
reguirements on the project (e.g., international partners).- If the mission
characteristics indicate a greater emphasis is necessary on maintaining either
technical, cost, or schedule, then identify which is most important (e.g., state if
the mission is cost capped, or if schedule is paramount as for a planetary mission,
or if itiscritical to accomplish all of the technical objectives asfor atechnology
demonstration mission).
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2.2 WBS BaselineBASELHNE
Provide the program’s WBS and WBS dictionary to the second level.

2.3 Schedule Basdline

e

Present a summary of the program'’ s integrated master schedule (IMS), including all
critical milestones, major events, and Agency and program-level reviews throughout the
program life cycle.- The summary schedule should include the logical relationships
(interdependencies) for the critical milestones, major events, program reviews, and
critical paths, as appropriate.

2.4 Resource Basdline

e

Present the program’ s funding requirements by fiscal year. -State the NOA in real-year
dollarsfor all years - prior, current, and remaining. The funding requirements are to be
consistent with the program’s WBS and include funding for all cost elements required by
the Agency’ s full-cost accounting procedures. Funding requirements are to be consi stent
with the budget. Provide a breakdown of the program’s funding requirements to the WBS
Level 2 elements.

Present the program-specific (i.e., not individual project) workforce requirements by
fiscal year, consistent with the program’ s funding requirements and WBS._Throughout
the Implementation Phase baselines are to be based on the joint cost and schedule
confidence level and the approved confidence level in accordance with NPD 1000.5 and
NPR 7120.5.

Describe the program infrastructure requirements (acquisition, renovations, and/or use of
real property/facilities, aircraft, personal property, and information technology).}-

| dentify means of meeting infrastructure requirements through synergy with other
existing and planned programs and projects to avoid duplication of facilities and
capabilities.- Identify necessary upgrades or new developments, including those needed
for environmental compliance.

Document the project Commitment Baselines.

2.5 Joint Cost and Schedule Confidence L evel

For implementation and beyond, document the joint cost and schedul e confidence level
approved by the decision authority.
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30 -

PROGRAM CONTROL PLANS

3.1 Technical, Schedule, and Cost Control Plan

Document how the program plans to control program requirements, technical design,
schedule, and cost to achieve its high-level requirements. -This control plan will include
the following:

a. Describe the plan to monitor and control the requirements, technical design,

schedule, and cost of the program.

Describe the program'’ s performance measures in objective, quantifiable, and
measurabl e terms and document how the measures are traced from the program
high-level requirements. Establish goal and threshold values for the performance
metrics to be achieved at each KDP, as appropriate.- In addition, document the
minimum mission success criteria associated with the high-level program
requirements that, if not met, trigger consideration of a Termination Review.

Describe the project’ s implementation of Technical Authority (Engineering,
Safety and Mission Assurance, and Health and Medical).

d. e———Describe the program’s Earned Vaue Management System (EVMYS), if

EVM requirements are to be levied at the program level.

e. &———Describe any additional specific tools the program will use to implement

f.

the program control processes, e.g., the requirements management system, the
program scheduling system, the program information management systems.

e———Describe how the program will monitor and control the integrated master
schedule (IMS).

. f———Describe how the program will utilize its technical_and schedule margins

h.

and UFE;-schedule,-and-cost-reserves to control the Management
Basaline.basaline:

g——Describe how the program plans to report technical, schedule, and cost
status to the MDAA, including frequency and the level of detail.

h———Describe how the program will address technical waivers and deviations
and how dissenting opinions will be handled.

3.2 Safety and Mission Assurance Plan

32— SAFETY-AND-MISSION-ASSURANCE PLAN

Develop aprogram SMA Plan. -The SMA Plan addresses life -cycle SMA functions and
activities.- The plan identifies and documents program-specific SMA roles,
responsibilities, and relationships. Thisis accomplished through a program-unique
mission assurance process map and matrix developed and maintained by the program
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with appropriate support and guidance of the Headquarters and/or Center SMA
organization.

The Plan reflects a program life -cycle SMA process perspective, addressing areas
including: procurement, management, design and engineering, design verification and
test, software design, software verification and test, manufacturing, manufacturing
verification and test, operations, and pre-flight verification and test.

The plan Pran-also addresses specific critical SMA disciplines including (as a minimum):
safety per NPR 8715.3, NASA General Safety Program RequirementsiManual; and NPR
8705.2, NASA-Human--Rating Requirements for SpaceSpaeeflight Systems; quality
assurance per NPD 8730.5, NASA Quality Assurance Program Policy; compliance
verification, audit, safety and mission assurance reviews, and safety and mission
assurance process maps per NPR 8705.6, Safety and Mission Assurance Audits, Reviews,
and Assessments; reliability and maintainability per NPD 8720.1B, NASA Reliability and
Maintainability (R&M) Program Policy; software safety and assurance per NASA-STD-
8719.13, NASA Software Safety Standard; and NASA-STD-8739.8, NASA Software
Assurance Standard; quality assurance functions per NPR 8735.2, Management of
Government Quality Assurance Functions for NASA Contracts; and other applicable
NASA procedural safety and mission success requirements.

Describe how the program will develop and manage a Closed Loop Problem Reporting
and Resolution System. -Describe how the program develops, tracks, and resolves
problems.- The process should include a well-defined data collection system and process
for hardware and software problem and anomaly reports, problem analysis, and
corrective action.

3.3 Risk Management Plan

33— RISKMANAGEMENT-PLAN
Summarize how the program will implement the NASA eentirdedsTisk management
process (including risk-informed decision making (RIDM) and continuous risk

management (CRM) in accordance with NPR 8000.4, Agency Risk Management
Procedural Requirements.- Include the initial Significant Risk List and appropriate
actions to mitigate each risk.- Programs with international or other U.S. Government
agency contributions must plan for, assess, and report on risks due to international or
other government partners and plan for contingencies.

For tightly coupled programs, devel op a stand-alone Risk Management Plan and
reference the stand-alone planPlan here.

3.4 Acquisition Plan
34—ACQUISITION-PLAN
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The program Pregram-Acquisition Plan is developed by the program managerPregram
Manager, supported by the Office of Procurement, and must be consistent with the results
of the ASP meeting and the ASM. The elements of the program Acquisition Plan should
be reflected in any resulting PSM for individual procurement activity supporting the
program Acquisition Plan. It documents an integrated acquisition strategy that enables the
program to meet its mission objectives and provides the best value to NASA .- In addition,
the Acquisition Plan should:

a. ldentify all major proposed acquisitions (such as engineering design study,
hardware and software devel opment, and mission and data operations support) in
relation to the program WBS. Provide summary information on each such
proposed acquisition, including a Contract WBS; mgjor deliverable items; type of
procurement (competitive, AO for instruments); type of contract (cost-
reimbursable, fixed-price); source (institutional, contractor, other U.S.
Government agency, or international organization); procuring activity; and
surveillance approach. Identify those major procurements that require a
Procurement Strategy Meeting (PSM).

b. Describe completed or planned studies supporting make-or-buy decisions,
considering NASA’ s in-house capabilities and the maintenance of NASA’s core
competencies, aswell as cost and best overall valueto NASA.

c. ldentify the program’s approach to creating contractor incentives that strengthen
safety and mission assurance.

d. Describe how the program wi II establ |sh and |mpI ement arisk

managementeentin = .
per NPR 8000.4. —@eeAppendHeA—ﬁelLdeﬁ%uJﬂen%

e. Describe all agreements, memoranda of understanding, barters, in-kind
contributions, and other arrangements for collaborative and/or cooperative
relationships.— Include partnerships created through mechanisms other than those
prescribed in the FAR and NFS.- List all such agreements (the configuration
control numbers, -and-the date signed or projected dates of approval, and
associated record requirements) necessary for program success.— Include or
reference all agreements concluded with the authority of the program
managerPregrarm-Manager and reference agreements concluded with the authority
of the MDAA and above.- Include the following:

AMY process

(1) NASA agreements, e.g., space communications, launch services,
inter-Center memoranda of agreement.

(2) Non-NASA agreements:
(i) Domestic, e.g., U.S. Government agencies.

(i) International, e.g., memoranda of understanding.
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3.5 Technology Development Plan

e e T
Describe the technology assessment, development, management, and acquisition
strategies needed to achieve the program’ s mission objectives.

a. Describe how the program will assess its technology devel opment requirements,
including how the program will evaluate the feasibility, availability, readiness,
cost, risk, and benefit of the new technologies.

b. Describe how the program will identify opportunities for leveraging ongoing
technology efforts.

c. Describe the program’s strategy for assuring that there are alternative
development paths avail able if/when technol ogies do not mature as expected.

d. Describe how the program will remove technology gaps, including maturation,
validation, and insertion plans, performance measurement at quantifiable
milestones, decision gates, and resources required.

e. Describe briefly how the program will ensure that all planned technology
exchanges, contracts, and partnership agreements comply with all laws and
regulations regarding export control and the transfer of sensitive and proprietary
information.

f. Describe the program’ s technology utilization plan that meets the requirements of
NPD 7500.2, NASA Technology Commercialization Policy, and NPR 7500.1,
NASA Technology Commercialization Process.

3.6 Systems Engineering M anagement Plan

36— SYSTEMSENGINEERING-MANAGEMENTRPLAN

Summarize the key elements of the program Systems Engineering Management Plan
(SEMP).- Include descriptions of the program’s overall approach for systems
engineering, to include system design and product realization processes (implementation
and/or integration, verification and validation, and transition), as well as the technical
management processes.

For tightly coupled programs, develop a stand-alone SEMP that includes the content
required by NPR 7123.1, NASA Systems Engineering Processes and Requirements.
Reference the stand-alone Plan here.

3.7 Review Plan

3.7  REVIEW PLAN

Summarize the program’ s approach for conducting a continuum of reviews for the
program life cycle, including peer reviews. -In accordance with Center best practices, MD
review requirements, and the requirementsin NPR 7123.1, NASA Systems Engineering
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Processes and Requirements, provide the names, purposes, content, and timing of the
critical milestone reviews.

Explain the reporting requirements for program reviews.- Provide the technical, scientific,
schedule, cost, and other criteriathat will be utilized in the consideration of a
Termination Review.-

For tightly coupled programs that involve multiple Centers, document the program
review requirements on the supporting projects that represent an integrated review
process for the various projects and take into consideration the participating
Centers Centers review process best practices.

3.8 Mission Operations Plan

38— MISSION-OPERATIONSPLAN

This section isrequired only for tightly coupled and single-project programs. For those
programs, describe the activities required to perform the mission. Describe how the
program will implement the associated facilities, hardware, software, and procedures
required to compl ete the mission. Describe mission operations plans, rules, and
constraints. Describe the Mission Operations System (MOS) and Ground Data System
(GDS) in the following terms:

a MOS and GDS human resources and training requirements.

b. Proceduresto ensure that operations are conducted in areliable, consistent, and
controlled manner using lessons learned during the program and from previous
programs.

c. Facilities requirements (offices, conference rooms, operations areas, simulators,
and test beds).

d. Hardware (ground-based communications and computing hardware and
associated documentation).

e. Software (ground-based software and associated documentation).

3.9 Environmental Management Plan3:9-ENVARONM-ENTAL-MANAGEMENT
PLAN

Describe the activities to be conducted to comply with NPR 8580.1, Implementing the
National Environmental Policy Act and Executive Order 12114. —After consultation with
the NASA Headquarters NEPA Coordinator, describe the program’s NEPA strategy,
including decisions regarding programmatic NEPA documents.- Insert into the program
schedule the critical milestones associated with complying with these regulations.

3.10 Logistics Plan
310—LOGISHCSPLAN
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Describe how the program will implement NPD 7500.1B, Program and Project Logistics
Policy, including integrated logistics infrastructure for supply support, maintenance, test
and support equipment, training, technical documentation, packaging, handling and
transportation, and logistics information systems for the life of the program.

3.11 Science Data M anagement Plan

B e e

Describe how the program will manage the scientific data generated and captured by the
operational mission(s) and any samples collected and returned for analysis. —Include
descriptions of how datawill be generated, processed, distributed, analyzed, and
archived, as well as how any sampleswill be collected, stored during the mission, and
managed when returned to Earth.- The Plan should include definition of data rights and
services and access to samples, as appropriate.- Explain how the program will accomplish
the knowledge capture and information management and disposition requirementsin
NPD 2200.1, Management of NASA Scientific and Technical Information, NPR 2200.2B,
Requirements for Documentation, Approval, and Dissemination of NASA Scientific and
Technical Information, NPR 1441.1, NASA Records Retention Schedules, as applicable to
program science data.

State futher that the program will adhereto all NASA sample handling, curation, and
planetary protection directives and rules, including NPR 8020.12C, Planetary Protection
Provisions for Robotic Extraterrestrial Missions.

3.12 Information and Configuration M anagement Plan

implement, consistent with NPR 7123.1. -Describe the structure of the CM organization
and tools to be used.- Describe the methods and procedures to be used for configuration
identification, configuration control, interface management, configuration traceability,
and configuration status accounting and communications.- Describe how CM will be
audited and how contractor CM processes will be integrated with the program. Reference
the stand-alone program Configuration Management Plan, if applicable.

Describe how the program will manage information throughout its life cycle, including
the development and maintenance of an electronic program library. Explain how the
program will ensure identification, control, and disposition of program recordsin
accordance with NPD 1440.6, NASA Records Management, and NPR 1441.1,
NASA Records Retention Schedules.

Describe the program'’ s approach to knowledge capture, as well as the methods for
contributing knowledge to other entities and systems, including compliance with NPD
2200.1, Management of NASA Scientific and Technical Information, and NPR 2200.28,
Requirements for Documentation, Approval, and Dissemination of NASA Scientific and
Technical Information.
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Describe the program’ s approach to capturing lessons learned in accordance with
appropriate directives, standards, requirements, design principles, or other requirements
documentation in accordance with NPD 7120.4, NASA Engineering and Program/Project
Management Policy and as described in NPR 7120.6, Lessons Learned Process.

3.13 Security Plan

e e
Describe the program'’ s plans for ensuring security and technology protection, including:

a. Security Requirements: -Describe the program’ s approach for planning and
implementing the requirements for information, physical, personnel, industrial,
and -counterintelligence/counterterrorism security, and for security
awareness/education requirements in accordance with NPR 1600.1, NASA
Security Program Procedural Requirements, and NPD 1600.2, NASA Security
Policy.- Include in the plan provisions to protect personnel, facilities, mission-
essential infrastructure, and critical program information from potential threats
and other vulnerabilities that may be identified during the threat and vulnerability
assessment process.

b. b———Information Technology (IT) Security Requirements: -Document the
program’ s approach to implementing I T security requirements in accordance with
NPR 2810.1, Security of Information Technology.

c. e———Emergency Response Requirements:. -Describe the program’ s emergency
response plan in accordance with NPR 1040.1, NASA Continuity of Operations
(COOP) Planning Procedural Requirements, and define the range and scope of
potential crises and specific response actions, timing of notifications and actions,
and responsibilities of key individuals.

3.14 Export Control Plan

e
Describe how the program will implement the export control requirements specified in
NPR 2190.1, NASA Export Control Program.

3.15 Education and Public Outreach Plan

3.15 EDUCATION AND PUBLIC OUTREACH PLAN

Describe planned efforts and activities to improve science literacy by engaging the public
in understanding the program, its objectives, and benefits. -Summarize plans to develop
education activities, services, and products that contribute to our Nation’s effortsin
achieving excellence in science, technology, engineering, and mathematics (STEM)
education or to stimulate interest in STEM through program-related public outreach
activities.- Specifically, address how planned efforts will:

a. Contribute to the development of the STEM workforce in disciplines needed to
achieve NASA’s strategic goals.
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b. Attract and retain studentsin STEM disciplines through a progression of
educational opportunities for students, teachers, and faculty.

c. Build strategic partnerships and linkages between STEM formal and informal
education providers that promote STEM literacy and awareness of NASA’s
mission.

Summarize the plan to flow the Education and Public Outreach (EPO) requirements to
projects within the program.
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40 -WAIVERSOR DEVIATIONSLOG

Identify NPR 7120.55B requirements for which awaiver or deviation has been requested
and approved consistent with program characteristics such as scope, complexity,
visibility, cost, safety, and acceptable risk, and provide rationale and approvals. Waivers
and deviations from other prescribed requirements will be documented in retrievable
program records.

50 -CHANGE LOG
Record changes inte the Program Plan.-

6.0 APPENDICES
Appendix A_Acronyms
Appendix B_Definitions
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APPENDIX F-- Project Plan Template

F.1 Template Instructions

The Project Plan is an agreement among the project manager, program manager-Preject
Manager-Program-Manager, Center Director, and as required, the Mission Directorate
Associate Administrator (MDAA).-- Other Center Directors providing a significant
contribution to the project also concur with the Project Plan to document their
commitment to provide required Center resources.- It defines, at a high level, the scope of
the project, the implementation approach, the environment within which the project
operates, and the baseline commitments of the program and project.- The Project Planis
consistent with the Program Plan.— The Project Plan is updated and approved during the
project life cycle in response to changes in program requirements on the project or the
baseline commitments.

In this Project Plan template, all subordinate plans, collectively called Control Plans, are
required. -They are based on requirementsin NASA Policy Directives (NPDs) and NASA
Procedural Requirements (NPRs) that affect program/project planning.- Certain Control
Plans (the SMA Plan, Risk Management Plan, SEMP, and Software Management Plan)
are required to be stand-alone plans with summaries and references provided in the
Project Plan. The remaining Control Plans can either be part of the Project Plan or
separate stand-al one documents referenced in the appropriate part of the Project Plan. -In
the case of the latter, the Project Plan contains a summary of and reference to the stand-
alone document; the approval authority for the stand-alone Control Plan isthe project

managerPreject-Manager.

Each section of the Project Plan template is required. -1f a section is not applicable to a
particular project, indicate by stating that in the appropriate section and provide a
rationale.- If a section is applicable but the project desires to omit the section or parts of a
section, then awaiver or deviation must be obtained in accordance with the requirement

tail oringwaiver process for NPR 7120.5. approvals areB-—Fhiswaiver-approvas
documented in Part 4.0, Waivers or Deviations Log, of the Project Plan.
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F.2 Project Plan Title Page

[Project Name] Project Plan

(short title or acronym)

(Provide atitle for the candidate project and designate a short title or proposed acronym
in parenthesis, if appropriate.)

Mission Directorate Associate Administrator Date

Center Director (as many signature lines as needed) Date

Program Manager Date

Project Manager Date
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Figure F-1:- Project Plan Title Page
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F.3 Project Plan Template

[PROJECT NAME] PROJECT PLAN

1.0 PROJECT OVERVIEW
1.1 Introduction

1.1 INTRODUCTION

Briefly describe the background of the project and its current status, including results of
formulation activities, decisions, and documentation. Document the project’ spreject's
category and NASA payload development risk classification (see NPR 8705.4, Risk
Classification for NASA Payloads) as stated in the program requirements on the project.

1.2 Objectives

12  OBJECTIVES

State the specific project objectives and high-level performance goals levied on the
project by the program.- Include performance, schedule, cost, and technology
development objectives, as applicable.

1.3 Mission Description and Technical Approach

13— MISSFON-BDESCRIPTHON-AND-TECHNICAL-APPROACH

Describe briefly the mission and the mission design. -Include key characteristics of the
mission, such as launch date(s), flight plans, and the key phases and events on the
mission timeline, including end of mission.- Use drawings, figures, charts, etc., for
clarification.— Describe planned mission results, data archiving, and reporting.

Provide a brief description of the technical approach, including constituent launch, flight,
and ground systems, operations concepts, and logistics concepts. -Describe the systemsto
be developed (hardware and software), legacy systems, system interfaces, and facilities.
Identify major constraints affecting system development (e.g., cost, launch window,
required launch vehicle, mission planetary environment, fuel/engine design, and
international partners.)

1.4 Project Authority, Gover nance Structure, M anagement Structure and
| mplementation Approach

| dentify the Center where the pr0| ect manaqerPFejeePManager res dee Descrl be the

governance structure based on the project category. Identify the governing PMC
responsible for oversight of the project.- Describe other Centers’ responsibilities, if any.
Describe the chain of accountability and decision path that outlines the roles and
responsibilities of the project manager, program managerPreject-Manager-Program
Manager, Center Director, Principal Investigator, and Project Scientist (as appropriate),
and other authorities as required per the project’ s categorization.
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Define the relationships among various elements and organizations within the project
structure, including al stakeholders, team members, and supporting organizations (This
includes Technical Authorities).- Describe the project’ s approach for fostering effective
upward and downward communication of critical management, technical, risk, and safety
information (This includes the Dissenting Opinion process).-- Describe the process that
the project will follow to communicate with the CMC, Center Director, program
managerPregrarm-Manager, and governing PMC.— Describe briefly the process for
problem reporting and subsequent decision-making, clearly describing the roles and
responsibilities of all organizations.- Describe any use of specia boards and committees.

Describe the project management structure consistent with the project WBS, including
organization and responsibilities, its integration with the parent program management
structure, and NASA Center(s) participation.- Describe clear lines of authority within the
project team and between the project, the program office, the primary Center, the MD,
other participating Centers, and other participating organizations.- lllustrate the
organization graphically.

Describe briefly the implementation approach of the project, including any guidance or
direction from the applicable ASP and ASM reviews, the acquisition strategy (e.g., in-
house, NASA Centers, and contractor primes), partners and partner contributions, if
appropriate. Describe briefly other program/project dependencies with NASA, other U.-S.
Government agencies, and international activities, studies, and agreements. -Include
make-or-buy decision plans and trade studies.

Describe how |essons learned and participating NASA Centers' implementation policies
and practices will be utilized in the execution of the project.- Document the agreements
on the use of implementation policies and practices between the project managerProject
Manager and contributing NASA Centersin this section (or in appendices to the
document), along with the project’ s approach to ensuring that interfaces do not increase
risk to mission success.

1.5 Stakeholder Definition

15— SFAKEHOLDER BEFNIHON

Describe the stakeholders of the project (e.g., Pl, science community, technology
community, public, education community, parent program, and Mission Directorate
sponsor) and the process to be used within the project to ensure stakeholder advocacy.
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2.0 PROJECT BASELINE
2.1 Requirements Basdline

21+—REQUIREMENTSBASELINE

List or reference the requirements levied on the project by the program in the Program
Plan and discuss how these are flowed down to lower levels by summarizing the
requirements allocation process. -Reference requirements documents used by the project.

2.2 WBS BasalineBASELHNE

Provide the project’s WBS and WBS dictionary to the Level 2 elements. (See Appendix
G of thisNID.)

2.3 Schedule Basdline

23  SCHEDULE BASELINE

Present a summary of the project’s integrated master schedule (IMS), including all
critical milestones, major events, and Agency and project-level reviews throughout the
project life cycle.- The summary schedule should include the logical relationships
(interdependencies) for the critical milestones, major events, project reviews, and critical
paths, as appropriate.

2.4 Resource RESOURCEBASELINE

Present the project funding requirements by fiscal year. -State the NOA in real-year
dollarsfor all years - prior, current, and remaining.- The funding requirements are to be
consistent with the project WBS and include funding for all cost elements required by the
Agency’ s full-cost accounting procedures.- Provide a breakdown of the project’ s funding
requirements to the WBS Level 2 elements. (See Appendix Appendix-G of thisNID.)
Throughout the |mplementation Phase, cost and schedule baselines are to be based on and
maintained consistent with the approved joint cost and schedule confidence level in
accordance with the NPD 1000.5 and NPR 7120.5.5}

Present the project’ s workforce requirements by fiscal year, consistent with the project
funding requirements and WBS. -The workforce estimate is to encompass all work
required to achieve project objectives.- Include the actual full-cost civil service and
support contractor workforce by providing organization for any prior fiscal years. Include
full-cost civil service and support contractor workforce requirements by providing
organization for the current fiscal year and remaining fiscal years.

Describe the project’ s infrastructure requirements (acquisition, renovations, and/or use of
real property/facilities, aircraft, personal property, and information technology).}-

| dentify means of meeting infrastructure requirements through synergy with other
existing and planned programs and projects to avoid duplication of facilitiesand
capabilities.- Identify necessary upgrades or new developments, including those needed
for environmental compliance.

2.5 Joint Cost and Schedule Confidence L evel
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For implementation and beyond, document the project’ s joint cost and schedule
confidence level approved by the decision authority and the basis for its consistency with
the program’s JCL..
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3.0 PROJECT CONTROL PLANS
3.1 Technical, Schedule, and Cost Control Plan

Document how the project plans to control project requirements, technical design,
schedule, and cost to achieve the program requirements on the project. -(If this
information is best documented in other control plans, e.g., the Systems Engineering
Management Plan, then reference those control plans.) This control plan documents the
following:

a. Describe the plan to monitor and control the project requirements, technical
design, schedule, and cost of the project to ensureassure the high-level
requirements levied on the project are met.

b. Describe the project’ s performance measures in objective, quantifiable, and
measurable terms and document how the measures are traced from the program
requirements on the project. In addition, document the minimum mission success
criteria associated with the program requirements on the project that, if not met,
trigger consideration of a Termination Review.

c. Describe the project’ s implementation of Technical Authority (Engineering,
Health and Medical, and Safety and Mission Assurance).

d. e———Describe the project’ simplementation of Earned Value Management
(EVM).— The following requirements apply:

(1) The project’s EVM approach is consistent with the participating
Center’ s best practices.

(2) The project’s EVM approach isin-place by KDP C and implemented
in Phase C through KDP E.

(3) Project EVM reporting begins within 60 days after the start of Phase
C.

(4) Asaminimum, EVM principles, as defined by ANSI/EIA-748-B
Earned Value Management Systems, apply from KDP C through KDP
E, if the project’slife-cycle cost is at or greater than $20M.

(5) If the project’s primary NASA Center has afully validated Earned
Vaue Management System (EVMS), the project uses that system
rather than EVM principles.

(6) For contracts and subcontracts, refer to the NASA FAR Supplement.
In additionapphication-of-an-EV-MS isrequired-asfelows:
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deseion el inn pocipenlliie ool e cocies

(1) A Contract Performance Report (CPR), Integrated Master
Schedule (IMS), WBS, and WBS Dictionaryéictionary are
required whenever EVMS is required foren contracts and
subcontracts.—

(i) EVM and IBRs will be implemented on contracts and
subcontracts in accordance with the requirementsin the NASA
FAR Supplement on Implementation of EVM.

e. d———Describe any additional specific tools necessary to implement the project’s
control processes (e.g., the requirements management system, project scheduling
system, project information management systems, budgeting, and cost accounting
system).

f. e———Describe the process for monitoring and controlling the IMS.

0. F———Describe the process for utilizing the project’ s technical_and schedule
margins and UFE to meet the M anagement and Commitment Baselines.;

h. g———Describe how the project plans to report technical, schedule, and cost
status to the program managerPrograrm-Manager, including the frequency and
level of detail of reporting.

i. h——Describe the project’ sinternal processes for addressing technical waivers

and deviations and handling dissenting opinions.
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|.+——Describe the project’ s descope plans, including key decision dates and
savingsin cost and schedule and show how the descopes are related to the
project’ s threshold performance requirements.

K. j=———Include a description of the systems engineering organization and
structure and how the Project Chief Engineer (PCE) executes the overall systems
engineering functions.

3.2 Safety and Mission Assurance Plan

T

Develop aproject SMA Plan. -The SMA Plan addresses life -cycle SMA functions and
activities.- The plan identifies and documents project-specific SMA roles,
responsibilities, and relationships. Thisis accomplished through a project-unique mission
assurance process map and matrix devel oped and maintained by the project with
appropriate support and guidance of the Headquarters and/or Center- SMA organization.

The plan reflects a project life -cycle SMA process perspective, addressing areas
including: procurement, management, design and engineering, design verification and
test, software design, software verification and test, manufacturing, manufacturing
verification and test, operations, and pre-flight verification and test.

The plan a so addresses specific critical SMA disciplines, including (as a minimum):
safety per NPR 8715.3, NASA General Safety Program RequirementsManual, and NPR
8705.2, NASA Human--Rating Requirements for SpaceSpaeeflight Systems; quality
assurance per NPD 8730.5, NASA Quality Assurance Program Policy; compliance
verification, audit, safety and mission assurance reviews, and safety and mission
assurance process maps per NPR 8705.6, Safety and Mission Assurance Audits, Reviews,
and Assessments; reliability and maintainability per NPD 8720.18, NASA Reliability and
Maintainability (R&M) Program Policy; software safety and assurance per NASA-STD-
8719.13, NASA Software Safety Standard, and NASA-STD-8739.8, NASA Software
Assurance Standard; quality assurance functions per NPR 8735.2, Management of
Government Quality Assurance Functions for NASA Contracts; and other applicable
NASA procedural safety and mission success requirements.

Describe how the project will develop and manage a Closed Loop Problem Reporting and
Resolution System. -Describe how the project develops, tracks, and resolves problems.
The process should include a well-defined data collection system and process for
hardware and software problem and anomaly reports, problem analysis, and corrective
action.

Reference the stand-alone SMA Plan here.

3.3 Risk Management Plan
33— RISK-MANAGEMENTRPLAN
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Summarize how the project will implement a risk management process (including risk-
informed decision-making (RIDM) andthe-NASA: continuous risk management (CRM) in
accordance with NPR 8000.4, Agency Risk Management Procedural
Requirements.preeess- Include the initial Significant Risk List and appropriate actions to
mitigate each risk.- Projects with international or other U.S. Government agency
contributions must plan for, assess, and report on risks due to international or other
government partners and plan for contingencies.

Develop a stand-alone Risk Management Plan that includes the content required by NPR

8000.4.-Risk-Management-Procedural-Reguirements Reference the stand-alone plan
Plan-here.

3.4 Acquisition Plan

e

The Project Acquisition Plan is developed by the project managerPreject-Manager,
supported by the host Center’ s Procurement Officer, and must be consistent with the
results of the ASP meeting and ASM .- It documents an integrated acquisition strategy
that enables the project to meet its mission objectives and provides the best value to
NASA. In addition, the Acquisition Plan should:

a. ldentify al maor proposed acquisitions (such as engineering design study,
hardware and software devel opment, and mission and data operations support) in
relation to the project WBS. Provide summary information on each such proposed
acquisition, including a Contract WBS; major deliverable items; type of
procurement (competitive, AO for instruments); type of contract (cost-
reimbursable, fixed-price); source (institutional, contractor, other U.S.
Government organizations); procuring activity; and surveillance approach.
Identify those major procurements that require a Procurement Strategy Meeting
(PSM).

b. Describe completed or planned studies supporting make-or-buy decisions,
considering NASA’ s in-house capabilities and the maintenance of NASA’s core
competencies, aswell as cost and best overall value to NASA.

c. ldentify the project’ s approach to creating contractor incentives that strengthen
safety and mission assurance.

d. Describe how the project WI|| establlsh and |mpl ement arisk

managementeentin !
per NPR 8000.4. —@eeAppeneh*A—ﬁer—eleﬁ-mHen%

e. Describe all agreements, memoranda of understanding, barters, in-kind
contributions, and other arrangements for collaborative and/or cooperative
relationships.— Include partnerships created through mechanisms other than those
prescribed in the FAR.- List all such agreements (the configuration control
numbers,-and the date signed; or projected dates of approval, and associated
record requirements) necessary for project success.— Include or reference all

AMY process
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agreements concluded with the authority of the project managerPrejectManager
and reference agreements concluded with the authority of the program

managerPregrarm-Manager and above.- Include the following:

(1) NASA agreements, e.g., Space communications, launch services,
inter-Center memoranda of agreement.

(2) Non-NASA agreements:
(i) Domestic, e.g., U.S. Government agencies.

(i) International, e.g., memoranda of understanding.

3.5 Technology Development Plan

e e T
Describe the technology assessment, development, management, and acquisition
strategies needed to achieve the project’ s mission objectives.

a

Describe how the project will assess its technology devel opment requirements,
including how the project will evaluate the feasibility, availability, readiness, cost,
risk, and benefit of the new technologies.

Describe how the project will identify opportunities for leveraging ongoing
technology efforts.

Describe the project’ s strategy for assuring that there are alternative devel opment
paths available if/when technologies do not mature as expected.

Describe how the project will remove technology gaps, including maturation,
validation, and insertion plans, performance measurement at quantifiable
milestones, decision gates, and resources required.

Describe briefly how the project will ensure that all planned technology
exchanges, contracts, and partnership agreements comply with all laws and
regulations regarding export control and the transfer of sensitive and proprietary
information.

Describe the program’ s technology utilization plan that meets the requirements of
NPD 7500.2, NASA Technology Commercialization Policy, and NPR 7500.1,
NASA Technology Commercialization Process.

3.6 Systems Engineering M anagement Plan

36— SYSTEMSENGINEERING-MANAGEM-ENTRPLAN

Summarize the key elements of the project Systems Engineering Management Plan
(SEMP).- Include descriptions of the project’s overall approach for systems engineering
to include system design and product realization processes (implementation and/or
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integration, verification and validation, and transition), as well as the technical
management processes.

Develop a stand-alone SEMP that includes the content required by NPR 7123.1, NASA
Systems Engineering Processes and Requirements.- Reference the stand-alone Plan here.

3.7 Software M anagement Plan

e =
Summarize how the project will develop and/or manage the acquisition of software
required to achieve project and mission objectives.

Develop a stand-alone Software Management Plan that includes the content required by
NPR 7150.2, Software Engineering Requirements, and NASA Standard 8739.8, Software
Assurance Standard. The Plan should be coordinated with the Systems Engineering
Management Plan. Reference the stand-alone Plan here.

3.8 Review Plan

e

Summarize the project’ s approach for conducting a continuum of reviews for the project
life cycle, including peer reviews. -In accordance with Center best practices, program
review requirements, and the requirementsin NPR 7123.1, NASA Systems Engineering
Processes and Requirements, provide the names, purposes, content, and timing of the
critical milestone reviews.

Explain the reporting requirements for project reviews.- Provide the technical, scientific,
schedule, cost, and other criteriathat will be utilized in the consideration of a
Termination Review.-

3.9 Mission Operations Plan

e e

Describe the activities required to perform the mission. -Describe how the project will
implement the associated facilities, hardware, software, and procedures required to
compl ete the mission.— Describe mission operations plans, rules, and constraints.
Describe the Mission Operations System (MOS) and Ground Data System (GDYS) in the
following terms:

a MOS and GDS human resources and training requirements.

b. Proceduresto ensure that operations are conducted in areliable, consistent, and
controlled manner using lessons learned during the program and from previous
programs.

c. Facilities requirements (offices, conference rooms, operations areas, simulators,
and test beds).
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d. Hardware (ground-based communications and computing hardware and
associated documentation).

e. Software (ground-based software and associated documentation).

3.10 Environmental M anagement Plan

SA0—ENHRONMENTALEMANAGEMENTPLAN

-Describe the activities to be conducted with support from the responsi bl ecegnizant
Environmental Management Office (EMO) to comply with NPR 8580.1, Implementing
the National Environmental Policy Act and Executive Order 12114.— Specifically:

a. ldentify al required permits, waivers, documents, approvals, or concurrences
required for compliance with applicable Federal, State, Tribal Government, and
local environmental regulations.

b. Describe the documentation and schedule of events for complying with these
regulations, including identifying any modifications to the Center’s
Environmental Management System (EMS) that would be required for
compliance.

c. Insert into the project schedule the critical milestones associated with complying
with these regulations.

3.11 Logistics Plan

341 LOGISHCSPLAN

Describe how the project will implement NPD 7500.18, Program and Project Logistics
Policy, including integrated logistics infrastructure for supply support, maintenance, test
and support equipment, training, technical documentation, packaging, handling and
transportation, and logistics information systems for the life of the project.

3.12 Science Data M anagement Plan

32— SCHENCE BATA-MANAGEMENT-PLAN

Describe how the project will manage the scientific data generated and captured by the
operational mission(s) and any samples collected and returned for analysis. —Include
descriptions of how datawill be generated, processed, distributed, analyzed, and
archived, as well as how any samples will be collected, stored during the mission, and
managed when returned to Earth.- The Plan should include definition of data rights and
services and access to samples, as appropriate.- Explain how the project will accomplish
the knowledge capture and information management and disposition requirementsin
NPD 2200.1, Management of NASA Scientific and Technical Information, NPR 2200.2B,
Requirements for Documentation, Approval, and Dissemination of NASA Scientific and
Technical Information, NPR 1441.1, NASA Records Retention Schedules, as applicable to
project science data.
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3.13 Information and Configuration M anagement Plan

Describe the configuration management (CM) approach that the project team will
implement, consistent with NPR 7123.1. -Describe the structure of the CM organization
and tools to be used.- Describe the methods and procedures to be used for configuration
identification, configuration control, interface management, configuration traceability,
and configuration status accounting and communications.- Describe how CM will be
audited and how contractor CM processes will be integrated with the project. Reference
the stand-alone project Configuration Management Plan, if applicable.

Describe how the project will manage information throughout itslife cycle, including the
development and maintenance of an electronic program library. Explain how the project
will ensure identification, control, and disposition of project records in accordance with
NPD 1440.6, NASA Records Management, and NPR 1441.1, NASA Records Retention
Schedules. Reference the stand-alone Records Management Plan, if applicable, to address
all records described in NPR 7120.5.

Describe the project’ s approach to knowledge capture, as well as the methods for
contributing knowledge to other entities and systems, including compliance with NPD
2200.1, Management of NASA Scientific and Technical Information, and NPR 2200.28,
Requirements for Documentation, Approval, and Dissemination of NASA Scientific and
Technical Information.

Describe the project’ s approach to capturing lessons learned in appropriate directives,
standards, requirements, design principles, or other requirements documentation in
accordance with NPD 7120.4, NASA Engineering and Program/Project Management
Policy and as described in NPR 7120.6, Lessons Learned Process.

3.14  Security Plan

e
Describe the project’ s plans for ensuring security and technology protection, including:

a. Security Requirements: -Describe the project’ s approach for planning and
implementing the requirements for information, physical, personnel, industrial,
and counterintelligence/ counterterrorism security and for security
awareness/education requirements in accordance with NPR 1600.1, NASA
Security Program Procedural Requirements and NPD 1600.2, NASA Security
Policy.- Include in the plan provisions to protect personnel, facilities, mission-
essential infrastructure, and critical project information from potential threats and
other vulnerabilities that may be identified during the threat and vulnerability
process.

b. Information Technology (IT) Security Requirements. -Document the project’s
approach to implementing I T security requirements in accordance with NPR
2810.1, Security of Information Technology.
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c. Emergency Response Requirements: -Describe the project’ s emergency response
plan in accordance with NPR 1040.1, NASA Continuity of Operations (COOP)
Planning Procedural Requirements, and define the range and scope of potential
crises and specific response actions, timing of notifications and actions, and
responsibilities of key individuals.

3.15 Export Control Plan

o
Describe how the project will implement the export control requirements specified in
NPR 2190.1, NASA Export Control Program.
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4.0 WAIVERSOR DEVIATIONSLOG

Identify NPR 7120.55B requirements for which awaiver or deviation has been requested
and approved consistent with project characteristics such as scope, complexity, visibility,
cost, safety, and acceptable risk, and provide rationale and approvals. Waivers and
deviations from other prescribed requirements will be documented in retrievable project
records.

5.0 CHANGE LOG

Track and document changes to the Project Plan.

6.0 APPENDICES
Appendix A Acronyms
Appendix B Definitions
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APPENDIX G _:Space Flight Project
-Work Breakdown Structure-(\WBS)

G.1 -Introduction

G.1.1 TheProject Work Breakdown Structure (WBS) is akey element of project
management. -The purpose of aWBS is to divide the project into manageable pieces of
work to facilitate planning and control of cost, schedule, and technical content.

G.2 -Assumptions
G.2.1 The WBS standard elements defined in this appendix are only applicable to space
flight projects.

G.2.2 Thefollowing list of assumptionsis provided as background information to assist
in the development of the project WBS:

a. The CADRe captures magjor assembly actuals (one level lower than subsystem (as
defined in the NASA Systems Engineering Handbook (SP-2007-6105 Rev1) and
NPR 7123.1)) }-eetualsat major milestones (PDR, CDR, etc.).

b. There are both political and technical requirement driversto aWBS.

G.3-Project Business Rules

G.3.1 Purpose: -The standardization of WBS elements for space flight projectsis being
driven by requirements for more effective cost estimating and consistency of project
work packages across the Agency. The standard WBS is intended to apply to projects, not
programs. There are no program WBS standard requirements due to the variance in
structure of the Mission Directorates.

G.3.2 BusinessRules:;

a. The standard space flight project WBS applies to new-projects established on or
after frem-June 1, 2005,-ferward. It isnot intended to be applied retroactively to
existing projects.

b. The standard space flight project WBS appliesto the entire life cycle of the
project, including disposal and decommissioning.

c. The standard space flight project WBS applies to both crewed and robotic
projects.

d. Spaceflight projectswill use the standard Level 1/2 WBS elements (See Section
G.5.). Specificaly:
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(1) The Project Name will be WBS Level 1.

(2) Thetitle of each WBS Level 2 element can be modified to facilitate
project-unique titles, but the content of each must remain the same. If
the linkage of the project-unique title to the standard title is not
intuitive, the project-unique title is cross-referenced to the standard.

(3) If the set of standard WBS Level 2 elements does not comprise an
exhaustive set of WBS elements, additional WBS elements may be
added horizontally (i.e., at Level 2) aslong astheir content does not fit
into the content of any existing standard WBS elements.

(4) For each standard WBS Level 2 element, the subordinate (children)
WBS elements at Level 3 and lower will be determined by the project.

(5) TheLevel 3 and lower elements can differ from project to project but
will include only work that rolls up to the standard WBS Dictionary
definition of the Level 2 element. (See Section G.5.)

(6) If thereisnowork tofit into a standard WBS element, then an
inactive placeholder element (and an inactive placeholder financial
code) will be established.

(7) A single WBS will be used for both technical/business management
and reporting.

(8) The management assigned to each WBS element may differ from
project to project.

e. Changesto the standard space flight project WBS will be governed by the
requirement tail oringwatver approval processin Chapter 3 of this document.
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G.4 Space Flight Project WBS Standard Elements

Standard Level 2 WBS elements for space flight projects are shown in Figure G-4-1. The
standard WBS template below assumes atypical spacecraft flight devel opment project with
relatively minor ground or mission operations elements. -For major launch or mission operations
ground development activities which are viewed as projects unto themselves, the WBS may be
modified.- For example, the spacecraft element may be changed to reflect the ground project
major deliverable product (such as afacility).- The elements such as payload, launch
vehicle/services, ground system(s), and mission operations (system) that are not applicable may
be deleted.
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Space Flight
Project

Project
Management
01

Systems Safety & Mission Science / Payload(s) Spacecraft Mission
Engineering Assurance Technology 06 Operations
02 03 04 05 07

Launch Vehicle / Ground Systems Integration Education and
Senvices System(s) & Testing Public Outreach
08 09 10 11

Figure G-4-1-Standard Level 2 WBS Elementsfor Space Flight Projects
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G.5 Space Flight Project Standard WBS Dictionary

Element 1 — Project Management: -The business and administrative planning,
organizing, directing, coordinating, analyzing, controlling, and approval processes used
to accomplish overall project objectives, which are not associated with specific hardware
or software elements.- This element includes project reviews and documentation, non-
project owned facilities, and project UFE.reserves- It excludes costs associated with
technical planning and management and costs associated with delivering specific
engineering, hardware, and software products.

Element 2 — Systems Engineering: -The technical and management efforts of directing
and controlling an integrated engineering effort for the project.- This element includes the
efforts to define the project space flight vehicle(s) and ground system, conducting trade
studies, the integrated planning and control of the technical program efforts of design
engineering, software engineering, specialty engineering, system architecture
development and integrated test planning, system requirements writing, configuration
control, technical oversight, control and monitoring of the technical program, and risk
management activities.- Documentation products include requirements documents,
interface control documents (ICDs), Risk Management Plan, and master verification and
validation (V&V) plan. Excludes any design engineering costs.

Element 3 — Safety and Mission Assurance: -The technical and management efforts of
directing and controlling the safety and mission assurance elements of the project.- This
element includes design, development, review, and verification of practices and
procedures and mission success criteria intended to ensureassure that the delivered
spacecraft, ground systems, mission operations, and payload(s) meet performance
requirements and function for their intended lifetimes. This element excludes mission and
product assurance efforts directed at partners and subcontractors other than a
review/oversight function, and the direct costs of environmental testing.

Element 4 — Science/ Technology: This element includes the managing, directing, and
controlling of the science investigation aspects, as well as leading, managing, and
performing the technology demonstration elements of the Project.- The costs incurred to
cover the Principal Investigator, Project Scientist, science team members, and equivalent
personnel for technology demonstrations are included.- Specific responsibilities include
defining the science or demonstration requirements; ensuring the integration of these
requirements with the payloads, spacecraft, ground systems, and mission operations;
providing the algorithms for data processing and analyses; and performing data analysis
and archiving.- This element excludes hardware and software for onboard science
investigative instruments/payl oads.

Element 5 — Payload: -This element includes the equipment provided for special
purposes in addition to the normal equipment (i.e., GSE) integral to the spacecraft.- This
includes leading, managing, and implementing the hardware and software payl oads that
perform the scientific experimental and data gathering functions placed on board the
spacecraft, as well as the technology demonstration for the mission.
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Element 6 — Spacecr aft(s): The spacecraft that serves as the platform for carrying
payload(s), instrument(s), humans, and other mission-oriented equipment in space to the
mission destination(s) to achieve the mission objectives. -The spacecraft may be asingle
spacecraft or multiple spacecraft/modules (i.e., cruise stage, orbiter, lander, or rover
modules).- Each spacecraft/module of the system includes the following subsystems, as
appropriate: Crew, Power, Command & Data Handling, Telecommunications,
Mechanical, Thermal, Propulsion, Guidance Navigation and Control, Wiring Harness,
and Flight Software.- This element also includes al design, development, production,
assembly, test efforts, and associated GSE to deliver the completed system for integration
with the launch vehicle and payload.- This element does not include integration and test
with payloads and other project systems.

Element 7 - Mission Operations System: -The management of the development and
implementation of personnel, procedures, documentation, and training required to
conduct mission operations. This element includes tracking, commanding,
receiving/processing telemetry, analyses of system status, trgjectory analysis, orbit
determination, maneuver analysis, target body orbit/ephemeris updates, and disposal of
remaining end-of-mission resources. -The same WBS structure is used for Phase E
Mission Operation Systems but with inactive elements defined as “ not applicable.” (See
“Other Policy Documents” section of NODIS for WBS handbook.) However, different
accounts must be used for Phase E due to NASA cost reporting requirements. -This
element does not include integration and test with the other project systems.

Element 8 — Launch Vehicle/ Services: The management and implementation of
activities required to place the spacecraft directly into its operational environment, or on a
trajectory towards its intended target. -This element includes launch vehicle, launch
vehicle integration, launch operations, any other associated launch services (frequently
includes an upper-stage propulsion system), and associated ground support equipment.
This element does not include the integration and test with the other project systems.

Element 9 — Ground System(s): The complex of equipment, hardware, software,
networks, and mission-unique facilities required to conduct mission operations of the
spacecraft systems and payloads. -This complex includes the computers,
communications, operating systems, and networking equi pment needed to interconnect
and host the Mission Operations software.- This element includes the design,
development, implementation, integration, test, and the associated support equipment of
the ground system, including the hardware and software needed for processing, archiving,
and distributing telemetry and radiometric data and for commanding the spacecraft.- Also
includes the use and maintenance of the project testbeds and project-owned facilities.
This element does not include integration and test with the other project systems and
conducting mission operations.

Element 10 — Systems I ntegration and Testing: This element includes the hardware,
software, procedures, and project-owned facilities required to perform the integration and
testing of the project’ s systems, payloads, spacecraft, launch vehicle/services, and
mission operations.
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Element 11 — Education and Public Outreach: Provide for the education and public
outreach (EPO) responsibilities of NASA’s missions, projects, and programs in alignment
with the Strategic Plan for Education. This includestaetudes management and
coordinated activities, formal education, informal education, public outreach, media
support, and Web website development.
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APPENDIX H_-References

NASA programs/projects and Centers are required to comply with all applicable Agency
directives, not limited to those listed in this Appendix.- The directiveslisted in Section H.1 are
those cited in this document.- Applicable directives not cited in this document should be
identified in Center policies and procedures.

Similarly, not al related references or other resources for program/project management teams
areidentified. -The related references listed in Section H.2 are those cited in this document.

H.1 NASA Policy Directivesand NASA Procedural Requirements
e.a.NPD 1000.0, NASA Governance and Strategic Management and-Gevernance-Handbook

£b.NPD 1000.3, The NASA Organization

C.

d.

m.

NPD 1000.5, Policy for NASA Acquisition

NPD 1001.0, 2006 NASA Strategic Plan

NPD 1200.1, NASA Interna Control

NPD 1440.6, NASA Records Management

NPD 1600.2, NASA Security Policy

NPD 2200.1, Management of NASA Scientific and Technical Information (ST1)

NPD 7120.4, NASA Engineering and Program/Project Management Policy

NPD 7500.1, Program and Project L ogistics Policy

NPD 7500.2, NASA Technology Commercialization Policy

NPD 8010.3, Notification of Intent to Decommission or Terminate Operating Space
Missions and Terminate Missions

NPD 8020.7, Biological Contamination Control for Outbound and | nbound Planetary
Spacecraft

NPD 8610.7, Launch Services Risk Mitigation Policy for NASA-Owned and/or NASA-
Sponsored Payloads/Missions

NPD 8610.12, Office of Space Operations (OSO) Space Transportation Services for
NASA and NASA-Sponsored Payloads

NPD 8700.3, Safety and Mission Assurance Policy for NASA Spacecraft, | nstruments,
and Launch Services




g. NPD 8710.5, Poalicy for Pressure Vessels and Pressurized Systems

r. NPD 8720.1, NASA Reliability and Maintainahility (R& M) Program Policy

s. NPD 8730.5, NASA Quality Assurance Program Policy

t. NPD 8820.2, Design and Construction of Facilities

u. NPD 8900.5, NASA Headth and Medica Policy for Human Space Exploration

&:V.NPR 1040.1, NASA Continuity of Operations (COOP) Planning Procedural
Requirements

8)——NPR 1441.1, NPD-1440.6-NASA Records Management
hw. NPR-14411 Records Retention Schedules

£x. NPR 1600.1, Security Program Procedural Requirements

V. NPR 2190.1, NASA Export Control Program

kz. NPR 2200 ZB Reqw rementsfor Documentation, Approval and Dlssem nation of NASA
Scientific and Technical Information

Laa. NPR 2810.1, Security of Information Technology

m:bb. NPR 7120.6, Lessons Learned Process

cc. NPR 7120.7, NASA Information Technology and I nstitutional | nfrastructure Program
and Project M anagement Requirements

dd. NPR 7120.8, NASA Research and Technology Program and Project M anagement

Requirements
pee. NPR 7123.1, NASA Systems Engineering Processes and Requirements
off. NPR 7150.2, NASA Software Engineering Requirements

$:0q. NPR 7500.1, NASA Technology Commercialization Process

(212? NPD ;599_18' | 'gg'a'"a‘l 'dll |ejeet|:eg|st|_es|_l ohicy '

g:hh. NPR 7900.3, NASA Aircraft Operations Management

rii.NPR 8000.4, Agency Risk Management Procedural Requirements




s1].NPR 8020.12, Planetary Protection Provisions for Robotic Extraterrestrial Missions

EKK. NPR 8580.1, Implementing the National Environmental Policy Act and Executive
Order 12114

1. NPR 8621.1, NASA Procedural Requirements for Mishap and Close Call Reporting,
I nvestigating, and Recordkeeping

g=mm. NPR 8705.2, Human-Rating Requirements for Space Systems
w=nn. NPR 8705.4, Risk Classification of NASA Payloads
W-00. NPR 8705.6, Safety and Mission Assurance Audits, Reviews, and Assessments

pp. NPR 8715.1 NASA Occupationa Safety and Health Programs

*qd. NPR 8715.3, NASA General Safety Program Requirements
YAIT. NPR 8715.5, Range Safety Program

ss. NPR 8715.6, NASA Procedural Requirements for Limiting Orbital Debris

tt. NPR 8715.7, Expendable Launch V ehicle Payload Safety Program

aaVV. NPR 8820.2, Facility Project Implementation Guide

bb.ww.  NPRNPD 8900.1, 5-NASA-Health and Medical RequirementsPeliey for Human
Space Exploration




xX. NPR 9250.1, Property, Plant, and Equipment and Operating M aterials and Supplies

26 ’ " | cal hori
H.2 NASA Standar ds Related-References

yy. NASA-STD-0005, NASA Configuration Management (CM) Standard

zz. NASA-STD-8719.7, Facility System Safety Guidebook

aaa. NASA-STD-8719.9, Standard for Lifting Devices and Equipment

bbb. NASA-STD-8719.10, Standard for Underwater Facility and Non-Open Water
Operations

CcC. NASA-STD-8719.11, NASA Safety Standard for Fire Protection

ddd. NASA-STD-8719.12, Safety Standard for Explosives, Propellants, and
Pyrotechnics

eee. NASA-STD-8719.13, NASA Software Safety Standard

fff. NASA-STD-8719.14, Process for Limiting Orbital Debris

090. NASA-STD-8719.17, NASA Requirements for Ground-Based Pressure Vessels
and Pressurized Systems (PV/S)

hhh. NASA-STD-8739.8, Software Assurance Standard

H.3 Non-NASA Standards

a——~FExternal- Standardsand-Guides
(1)  ANSI/EIA-748, Earned Value Management Systems
a._ {2——Air Force Space Command Manual 91-710, Range Safety User Requirements
Manual Volume-~\ek 3 - Launch Vehicles, Payloads, and Ground Support Systems

Requirements
b. ANSI/EIA-748-B , Earned Vaue Management Systems

H.2 Related References
b—Manuals and Reports

{&)——Columbia Accident Investigation Board Report, Volume 1, August 2003. (Available at
http://www.nasa.gov/columbia/home/CAIB_Vol —
¢ Webdtes

{1.html)
NASA Special Publications and Similar Documents

(1) Program and Project Management Handbook




(2) NASA Standing Review Board Handbook

(3 NASA Project Management Competency Model

(4) The Federal Acquisition Certification for Program/Project Managers- Center
| mplementation Guidelines.

Web Sites

(1) >—NASA Cost Estimating Handbook-(2004),
http://www.nasa.qov/offices/pag/organi zation/cost analysis division.html

(2) 2-NASA Technical Standards Program Web website,
http://standards.nasa.gov—

(3) 3yNASA POLARIS Web website, https://polaris.nasa.gov

(4) {4rNASA Business Case Guide for Facilities Projects,
—http://www.hq.nasa.gov/offi ce/-codej/codej x/codejx.html

(5) {5-NASA Online Directives Information System (NODIYS),
http://nodis3.gsfc.nasa.qgov

(6) NASA forms Web site, http://server-mpo.arc.nasa.gov/Services NEFS
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