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PREFACE

P.1 PURPOSE

To establish the Center management procedural requirements for programs, projects, and
activities to implement the provisions of Agency requirements in NPD 7120.4, NPR 7120.5,
NPD 7120.6, NPR 7120.7 (NID 7120.99), NPR 7120.8, NPR 7120.10, NPR 7123.1, and NPR
7150.2.

P.2 APPLICABILITY

a. This MPR applies to Center personnel, programs, projects, and activities, including
contractors and resident agencies to the extent specified in their respective contracts or
agreements. (“Contractors,” for purposes of this paragraph, include contractors, grantees,
Cooperative Agreement recipients, Space Act Agreement partners, or other agreement parties.)

b. This MPR applies to the Michoud Assembly Facility.

c. This MPR applies the following: all mandatory actions (i.e., requirements) are denoted by
statements containing the term “shall.” The terms: “may” or “can” denote discretionary privilege
or permission; “should” denotes a good practice and is recommended, but not required; “will”
denotes expected outcome; and “are/is” denotes descriptive material.”

d. This MPR applies the following: all document citations are assumed to be the latest version
unless otherwise noted.

e. This MPR applies to all Center organizations that manage space flight programs, projects, and
the MSFC-managed, subordinate activities that fall under them (including spacecraft, launch
vehicles, instruments developed for space flight programs and projects, research and technology
developments 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). Specific requirements are
flowed down by the program or project to the activities under them to the extent necessary for
the program or project to ensure compliance and mission success.

f. This MPR applies to reimbursable space flight programs/projects performed for non-NASA
sponsors.

g. This MPR applies to research and technology development that is not funded by space flight
programs and projects, as well as information technology (IT) and institutional infrastructure
programs and projects.

h. This MPR applies to knowledge management and lessons learned (LL), technical standards,
and software engineering, regardless of the program or project supported.
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1. This MPR applies to activities managed by MSFC, which come under a program or project
managed outside of MSFC, as indicated in the applicable chapters.

Note: See Chapter 2 for more specific applicability information.
P.3 AUTHORITY
a. NPD 7120.4, NASA Engineering and Program/Project Management Policy
b. NPD 7120.6, Knowledge Policy on Programs and Projects
c. NPR 7120.5, NASA Space Flight Program and Project Management Requirements

d. NPR 7120.7 and NID 7120.99, NASA Information Technology and Institutional
Infrastructure Program and Project Management Requirements

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

f. NPR 7120.10, Technical Standards for NASA Programs and Projects
g. NPR 7123.1, NASA Systems Engineering Processes and Requirements
h. NPR 7150.2, NASA Software Engineering Requirements

P.4 APPLICABLE DOCUMENTS AND FORMS

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

on

. NPD 8730.5, NASA Quality Assurance Program Policy

o

. NPR 1080.1, Requirements for the Conduct of NASA Research and Technology (R&T)
d. NPR 1441.1, NASA Records Management Program Requirements

e. NRRS 1441.1, NASA Record Retention Schedules

f. NPR 2210.1, Release of NASA Software

g. NPR 8705.2, Human-Rating Requirements for Space Systems

h. NPR 8705.4, Risk Classifications for NASA Payloads

1. NPR 8705.6, Safety and Mission Assurance (SMA) Audits, Reviews, and Assessments
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J- NPR 8715.3, NASA General Safety Program Requirements

k. NPR 8705.4, Risk Classification for NASA Payloads

1. NPR 8715.3, Requesting Relief from Agency Mission Assurance Requirements

m. MPD 2800.1, Management of Information Technology Systems and Services at MSFC

n. MPR 1280.10, Marshall Quality Management System

o. MPR 1440.2, MSFC Records Management Program

p. MPR 7120.4, MSFC Center Management Council (CMC) Process

g. MPR 7123.1, MSFC Systems Engineering Processes and Requirements

r. MCP 8070.2, (MSFC) Technical Authority Implementation Plan

s. NASA-STD-7009, Standard For Models and Simulations

t. NF 1739, NASA Projects Capitalization Determination Form (CDF)

P.5S MEASUREMENT/VERIFICATION

a. MSFC programs/projects submit a compliance matrix (showing their compliance to the
program/project requirements of this MPR) to the MSFC Chief Engineer's Office. The MSFC
Chief Engineer's Office assesses and concurs with the program’s/project’s compliance matrix.
The program/project then submits the matrix to the Agency Office of Chief Engineer (OCE).

This process is described in Chapter 3 of this MPR.

b. All of the requirements in this MPR are subject to verification through established audit
processes (e.g., internal and external Quality Management System (QMS) audits).

P.6 CANCELLATION

MPR 7120.1G, Space Flight Program/Project Planning, dated August 26, 2014.

Original signed by

Todd A. May
Director
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CHAPTER 1. RESPONSIBILITIES

1.1 Center Director (or Designee)

1.1.1 Recommends program managers (see 5.1.1).

1.1.2 Recommends Category 1 Project Managers (see 5.1.1).

1.1.3 Provides recommendations and findings at Key Decision Points (KDPs) (see 5.8).
1.1.4 Certifies readiness to proceed past project KDPs (see 5.8).

1.1.5 Establishes, develops, and maintains the institutional capabilities (see 5.3.1).
1.1.6 Provides human and other resources (see 5.3.1).

1.1.7 Approves Project Formulation Agreements (FA) (see 5.13.8).

1.1.8 Concurs on Program Plans (see 5.12.4).

1.1.9 Approves Project Plans (see 5.13.3).

1.1.10 Validates launch readiness (see 21.2.1).

1.1.11 As part of the Center Management Council (CMC):

1.1.11.1 Assesses program and project technical, schedule, and cost performance (see 5.3, 21.2,
and MPR 7120.4).

1.1.12 Communicates program and project technical performance and risks to Mission
Directorate and Agency management (see 5.8).

1.1.13 Supports annual budget submissions, (see 5.3.3).

1.1.14 Is the overall Engineering and Safety and Mission Assurance (SMA) Technical Authority
for programs/projects.

Note: This responsibility is delegated from the OCE, and Office of Safety & Mission
Assurance (OSMA), as stated in MCP 8070.2, (MSFC) Technical Authority
Implementation Plan. MSFC recognizes the Health and Medical Technical Authority
(HMTA) function managed through the Office of the Chief Health and Medical Officer
(OCHMO) at NASA Headquarters (HQ). Responsibility for HMTA for Human
Spaceflight programs has been delegated by the NASA CHMO to the Johnson Space
Center (JSC) Chief Medical Officer who appoints an HMTA Delegate. Therefore, for
issues related to HMTA requirements, MSFC will work either through the HMTA office
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at JSC, or directly with OCHMO at HQ, as appropriate. Additionally, the CHMO
entered into an agreement with SMA and OCE to have engineering and safety TA
personnel serve as awareness and communication links for HMTA. The HMTA flow
down and communication processes, including roles and responsibilities, are specified in
NPR 7120.11, HMTA Implementation, and are further described in MCP 8070.2.

1.1.15 Assists in the determination of management model for insight and oversight (see 11.1.2).
Note: Chapter 11 discusses government insight and oversight in more detail.

1.1.16 (With Program/Project Manager) categorizes projects and activities (see 3.7).

1.1.17 (With Program/Project Manager) classifies payload projects for risk and approves
deviations from risk guidelines (see 3.8 and 3.9).

1.2 Director, MSFC Engineering Directorate (or Designee)

1.2.1 Reports on the use of Voluntary Consensus Standards (VCS) to NASA OCE (see Chapter
4.2).

1.2.2 Authorizes Engineering Directorate employees to develop VCS or participate in other
VCS bodies’ activities (see Chapter 4.2).

1.2.3 Resolves issues for engineering technical standards (see Chapter 4.2).
1.2.4 Provides concurrence with NASA Technical Standards (Engineering) (see Chapter 4.2).

1.2.5 Assigns MSFC’s representative to the NASA Engineering Standards Panel (NESP) (see
42.1.11.).

1.2.6 Concurs with the compliance matrix and waiver/deviation requests (i.e., tailoring) for
requirements involving program/project execution in this MPR.

1.2.7 Approves the Technical Review and Systems Engineering Applicability Assessment
results for Mission Type (MT) 4 and 5 activities.

1.2.8 Approves the Systems Engineering Applicability Assessment results and concurs with the
MPR 7123.1 Compliance Matrix for Research & Technology (R&T) programs and projects.

1.3 Director, MSFC Safety & Mission Assurance Directorate (or Designee)

1.3.1 Authorizes SMA employees to develop VCS or participate in other VCS bodies’ activities
(see Chapter 4.2).

1.3.2 Ensures review of NASA Technical Standards (OSMA) (see Chapter 4.2).
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1.3.3 Performs the SMA analyses and works with Engineering to identify derived requirements,
risk mitigations, inspections, and hazard controls for in-house activities (see Chapter 15).

1.3.4 Implements assurance functions for critical in-house activities, to assure that products and
services are compliant with applicable requirements (see Chapter 15).

1.3.5 Defines the assurance functions (via the insight and oversight processes) for prime-
contracted activities, to assure that products and services are compliant with applicable

requirements (see Chapter 15).

1.3.6 Concurs with the System Safety Technical Plan (SSTP) for Category 1 programs/projects
(see Chapter 15).

1.4 MSFC Chief Information Officer

1.4.1 Provides product data management (DM) tools/applications (see 23.1).

1.4.2 Authorizes Office of the Chief Information Officer (OCIO) employees to develop VCS or
participate in other VCS bodies’ activities (see Chapter 4.2).

1.4.3 Ensures review of NASA Technical Standards OCIO (see Chapter 4.2).

1.5 Program/Project Manager (for Space Flight Programs/Projects)

1.5.1 Prior to KDPs, presents to the CMC the program/project’s readiness to proceed to the next
phase (see 5.12.1, 5.13.1, and MPR 7120.4).

1.5.2 During the formulation phase, presents a request for Center resources to the CMC at
KDPs, (see 5.3.1).

1.5.3 During the implementation phase, presents a request for Center resource requirements to
the CMC at KDPs, (see 5.3.1).

1.5.4 (Program Manager) Implements transition of the program from formulation to
implementation, (see 5.9).

1.5.4.1 (Project Manager) Implements transition of the project from formulation to
implementation, (see 5.9).

1.5.5 Provides recommendations and findings at KDPs (see 5.8).

1.5.6 Meets the formulation and implementation phase requirements and prepares formulation
and implementation products (see Chapter 5).
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1.5.7 (Program Manager) Supports the Mission Directorate (MD) Associate Administrator (AA)
(MDAA) in developing and updating the Program Commitment Agreement (PCA) (see 5.12.3).

1.5.8 Prepares the Program/Project Plan (see 5.12.4 and 5.13.3).

1.5.8.1 Obtains program/project plan concurrence from appropriate Center offices (see 5.12.5).
1.5.9 Develops, baselines, and maintains products and control plans (see Tables 5.12-1, 5.12-2,
5.12-3,5.12-4, 5.12-5, 5.12-6, 5.13-1 and 5.13-2, as applicable, depending on program/project
type).

1.5.10 Conducts life-cycle reviews (LCRs) (see 5.2 and Chapter 21).

1.5.11 Develops and implements systems engineering requirements (see 5.12.8 and 5.13.6).

1.5.12 Decomposes top-level requirements into implementable requirements (see 5.12.8, 5.13.6,
and MPR 7123.1).

1.5.13 Provides routine status of cost, schedule, risk, and technical performance to appropriate
governance bodies (see 21.2 and MPR 7120.4).

1.5.14 Supports the development of agreements with international and other government
agencies (see 5.12.11 and 5.13.10).

1.5.15 Submits requests for deviations and waivers to Agency requirements (see 3.3.1).

1.5.16 (Program/Project Manager, or designee) Approves the list of the program’s/project’s
long-lead items (see 10.4.1).

1.5.17 (Program Manager) Approves project plans (see 5.13.3).

1.5.18 (Program Manager) Conducts KDP readiness reviews (see 5.8).

1.5.19 Submits a compliance matrix to the Agency Chief Engineer’s office (see 3.4).
Note: A compliance matrix template is located in Appendix C, and is also available on
the MSFC Integrated Document Library (MIDL) under the Program/Project Documents
link. Submittal to Agency Chief Engineer occurs after concurrence by the MSFC Chief
Engineer Office (see Chapter 3).

1.5.20 Reflects product DM in program/project planning; uses Center tools/applications to
implement product DM, (see Chapter 23).

1.5.21 Ensures review of LL for knowledge infusion, and for applicability to current technical
standards applications (see 24.7 and 25.1.6).
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1.5.22 Evaluates, selects, tailors, and uses technical standards as requirements for
program/project activities and contracts (see Chapter 4.2).

1.5.23 Ensures that programs, projects, and activities are compliant with all applicable
requirements of the Marshall Directives System (MDS).

Note: MPR 1280.10 documents and implements the QMS for MSFC, and also provides
an overview of the documentation that comprises the MDS.

1.5.24 (With the Center Director) categorizes projects and activities (see 3.7).

1.5.25 (With the Center Director) classifies payload projects and approves deviations from risk
guidelines (see 3.8 and 3.9).

1.5.26 Program/Project Lead (for R&T Programs and Projects)
1.5.26.1 Implements the applicable common requirements related to assessment of compliance,
reporting to MSFC governance bodies, knowledge management/LL, application of technical

standards, software engineering, and SMA, as described in Chapters 3 and 4.

1.5.26.2 Implements the applicable requirements related to R&T Program/Project Management,
as described in Chapters 24 through 27.

1.5.27 Activity Manager (for Mission Type 4 or 5 Activities)
1.5.27.1 Implements the applicable common requirements related to assessment of compliance,
reporting to MSFC governance bodies, knowledge management/LL, application of technical

standards, software engineering, and SMA, as described in Chapters 3 and 4.

1.5.27.2 Implements the applicable requirements related to Mission Type 4 or 5 activity
management, as described in Chapter 28.

1.6 Implementing Chief Engineer (or Designee)

1.6.1 Reviews the program/project plans and signs the System Engineering Management Plans
(SEMP) (see 5.12.6.4 and 5.13.4.1).

1.6.2 Reviews and concurs on program/project review plans (see 21.5).
1.6.3 Reviews the program/project compliance matrix (to MPR 7120.1) (see 3.1).

1.6.4 Concurs with the program/project's compliance matrix (see 3.2).

1.6.5 Concurs with the customization used by the program/project (see 3.6).
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1.6.6 Issues guidance on the development of control plans (5.12.6.5 and 5.13.4.2).
1.6.7 Reviews design decisions at all Work Breakdown Structure (WBS) levels (see 6.6).

1.6.8 Authorizes further development of baselined design, analysis, and test in order to reduce
uncertainties (see 6.11).

1.6.9 Deliberates with Program/Project Manager and Chief SMA Officer (CSO) to determine
the insight/oversight model and plan (see 11.1.1).

1.6.10 Approves and issues technical documents prior to control by program/project control
board (see 12.1).

1.6.11 Approves requirements and verification compliance (see 7.4 and 7.5).
1.6.12 In conjunction with the Program/Project Manager and CSO, makes a determination on
risk items to be entered into the system and adjusts the likelihood and consequence levels (see

16.1.1).

1.6.13 Makes (if within designated authority), or recommends to Program/Project Managers,
decisions on risk mitigation, risk acceptance, risk closure, and risk watch (see 16.4).

1.6.14 Assigns mandatory reviewing organizations from Engineering to support LCRs (see
21.6).

1.6.15 Evaluates, selects, tailors, and uses technical standards as requirements for
program/project activities and contracts (see Chapter 4.2).

1.7 Chief Safety & Mission Assurance Officer

1.7.1 Reviews the program/project plans and the SEMP.

1.7.2 Reviews and concurs on program/project review plans (see 21.5).
1.7.3 Reviews the program/project compliance matrix (see 3.1).

1.7.4 Concurs with the program/project's compliance matrix (see 3.2).

1.7.5 Concurs with the customization used by the program/project (see 3.6).

1.7.6 Deliberates with Program/Project Manager and implementing Chief Engineer to determine
the insight/oversight model and plan.

1.7.7 Concurs on requirements and verification compliance (see 7.4 and 7.5).
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1.7.8 In conjunction with the Program/Project Manager, makes a determination on risk items to
be entered into the system and adjusts the likelihood and consequence levels.

1.7.9 Recommends to Program/Project Managers, decisions on risk mitigation, risk acceptance,
risk closure, and risk watch (see 16.4).

1.8 Manager, NASA Technical Standards Program

Issues authority to proceed with development/revision of technical standards and issues actions
to review draft technical standards, as described in Chapter 4.2.

1.9 MSFC Representative to the NASA Engineering Standards Panel

Complies with the NESP charter and NASA policy, procedures, and processes relative to
technical standards actions and activities, and prepares, coordinates, and consolidates Center
responses to technical standards-related actions and activities, as described in Chapter 4.2.

1.10 MSFC Personnel/Discipline Experts from Engineering Directorate, Safety and
Mission Assurance, and MSFC Office of Chief Information Officer (as Applicable)

1.10.1 Evaluates and recommends technical standards for use on programs/projects (see Chapter
4.2).

1.10.2 Participates in development of VCS, other Government standards, and NASA Technical
Standards, as applicable to their particular discipline areas (see Chapter 4.2).

1.10.3 Reviews draft NASA Technical Standards for adequacy and accuracy during Agency-
wide reviews (see Chapter 4.2).

1.11 System Safety Manager

Assures that appropriate technical safety requirements for NASA-unique designs and operations
are included in program/project requirements and that any variances to those requirements are
processed in accordance with the requirements of NPR 8715.3, ensures that system safety
modeling, risk-informed decision-making, and safety performance monitoring activities are
integrated into systems engineering technical processes and documented in a System Safety
Technical Plan, and assures that appropriate safety and risk management requirements are
incorporated into program/project contract specifications.

1.12 MSFC Chief Knowledge Officer

1.12.1 Oversees the planning and execution of knowledge activities within the Center.

1.12.2 Supports the Agency Chief Knowledge Officer (CKO) in planning and implementing the
Agency's knowledge system.
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1.12.3 Facilitates efforts to capture and share experiences, case studies, and LL.

1.12.4 Supports Center knowledge management efforts by advocating for needed resources,
promoting and influencing Center cultural change, and providing leadership and direction to
achieve knowledge management goals.

1.12.5 Aligns Center knowledge management practices with Agency needs and ensures
coordination with appropriate offices and authorities for compliance with NASA policy, as well
as statutory and regulatory requirements.

1.12.6 Develops and maintains a Center knowledge strategy aligned with NPD 7120.6 and
Center needs, and presents the strategy at the annual Agency forum. (See NPD 7120.6 for
additional details on CKO responsibilities and Center knowledge strategy requirements.)
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CHAPTER 2. MSFC ENGINEERING AND PROGRAM/PROJECT MANAGEMENT
REQUIREMENTS FLOW DOWN

2.1 This MPR implements the Agency’s requirements for MSFC engineering and
program/project management per Figure 2-1. Appendix H contains a compliance matrix that
shows the relationship between each Agency requirement and the corresponding MSFC
requirements in this MPR, and the compliance of MSFC’s implementation.

E Program/Project Management Engineering
@
E NPR 7120.5 Space NPR 7120.7 NPD 7120.6 NPR 7120.10
E Flight P/P IT & Institutional P/P Knowledge Policy on Technical Standards
E Management Management Programs and Projects
5.
] NPR 7120.8
% Research & Tech P/P NPR 7123.1 NPR 7150.2
< Management Systems Engineering Software Engineering
4 A 4
E MPR 7120.1- MSFC Engineering and Program/Project
E Management Requirements
2
=
=
@
=3
£ L
g h 4 v 3 N
© MPR 7120.4 MPR 71231 MPR 1280.10 Support Org
Marshall Center Systems Engineering Marshall Quality  [~7~ MPRs
Management Council Processes and Management System
Process Requirements Requirements

Figure 2-1 MSFC Requirements Flow Down

2.2 All MSFC programs, projects, and activities shall follow the applicable requirements as
described in Table 2-1.
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Applicable Requirements per Program, Project, or Activity Type

1. All current and future MSFC-managed space flight programs and
projects and the MSFC-managed, subordinate activities that fall
under them, including:

1a. All MSFC spacecraft, launch vehicles, and instruments
developed for space flight programs and projects,

1b. All MSFC research and TDs that are: (1) directly funded by and
to be incorporated into a space flight program/project, and (2) the
space flight mission’s success and schedule are directly tied to the
success of the research and TD, or (3) the research and TD is a
large scale (i.e. life-cycle cost (LCC) greater than $250 million)
development project,

1c. All MSFC critical technical facilities specifically developed, or
significantly modified for space flight systems, and ground systems
that are in direct support of space flight operations.

Chapters 1-23

2. All MSFC-managed research and technology programs and
projects not meeting the criteria in 1. above, and the MSFC-
managed, subordinate activities that fall under them.

Chapters 1-4 (common requirements)
and
Chapter 24-27 (specific requirements)

3. All MSFC defined Mission Type 4 and 5 activities.

Chapters 1-4 (common requirements)
and
Chapter 28 (specific requirements)

4. All IT and Institutional Infrastructure programs and projects not
meeting the criteria in 1. above.

Chapters 1-4 (common requirements)
and
Chapter 29 (specific requirements)

5. All software engineering activities.

Chapter 4.3
(software engineering requirements)

6. All Center programs, projects, and activities.

IMSC-Plan-006 (technical authority and
dissenting opinion processes)

Table 2-1 Applicable Requirements per Program, Project, or Activity Type
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CHAPTER 3. MSFC ASSESSMENT OF COMPLIANCE AND GOVERNANCE

3.1 MSFC programs/projects/activities shall submit a compliance assessment for MPR 7120.1 to
the MSFC Chief Engineer's Office.

Note: A compliance matrix template with minimum required content is found in
Appendix C, and is also available on the MIDL under the Program/Project Documents
link.

3.2 The MSFC Chief Engineer's Office shall assess and concur with the program’s/project’s/
activity’s compliance assessment (see 3.4 for approval schedule).

3.3 The compliance assessment and all waiver/deviation requests (i.e., tailoring) for
requirements involving program/project/activity execution in this MPR shall receive the
concurrence of the Implementing Chief Engineer, the CSO, and the Program/Project/Activity
Manager.

Note: Systems Engineering Office, within the MSFC Chief Engineers Office, will assist
the program/project/activity and Chief Engineer with interpreting applicability of MSFC
requirements, and Agency-level source requirements to the specific waiver/deviation
case, identifying those Agency requirements for which waiver/deviation approval
authority has been delegated to the Center-level and those for which Agency-level
approval is required, and developing appropriate rationale to support approval of MSFC
governance authorities.

3.3.1 The compliance assessment and all waivers and deviations shall also receive the
concurrence of the Director of the MSFC Office responsible for managing the program/project/
activity and the Engineering Director. The Directors may choose to delegate their concurrence
authority down to a lower level, for specific programs, projects, or activities, provided that the
compliance assessment does not include any Agency-level waivers/deviations.

Note: The concurrence of the Director of the responsible office and the Engineering
Director is typically obtained by briefing the information at the monthly program reviews
and to the Engineering Management Council (EMC), but may be obtained through other
means.

3.3.2 For those programs, projects, and activities governed by the CMC (and those with
Agency-level waiver/deviation), the compliance assessment and the waiver/deviation shall also
receive the concurrence of the Associate Director, Technical, prior to review and approval by the
Center Director, or designee.

Note: The approval of the Associate Director, Technical, and the Center Director, or
designee, is typically obtained by briefing the information to the Program /Project
Management Advisor Committee (PPMAC), and the CMC, but may be obtained through
other means.
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3.3.3 Approvals for waivers and deviations to requirements involving program/project/activity
execution shall be documented by the approvals of the appropriate approving authorities on the
FA or Program/Project Plan and the associated compliance matrix.

Note: Redundant signatures are not required in the “Approval” column of the
Compliance Matrix, if the approval authority is already a required signatory on the FA
or Program/Project Plan.

3.3.4 Program/Project/Activity Managers shall obtain approval for waivers and deviations to
requirements involving program/project/activity execution from the appropriate Agency-level
authorities, in those cases where the approval authority has been retained at the Agency-level.

Note 1: Programs and projects are required to obtain proper authorization for
deviations from this MPR, other requirements documents invoked herein, and the
Agency-level source requirements documents, as applicable. The Systems Engineering
Office, within the MSFC Chief Engineers Olffice, will assist the program, project, activity,
and the Associate Director, Technical, with identifying applicable Agency-level source
requirements for which relief is requested, and compiling the appropriate rationale and
supporting information into a standard format suitable for submission by the Associate
Director, Technical to the applicable Agency-level authorities.

Note 2: Systems Engineering Olffice will serve as focal point for communication with
OCE, and various other Headquarters Offices, with involvement from Chief Engineer, as
Technical Authority for the program/project/activity. For requests for relief involving
OSMA, MSFC SMA Office will serve as focal point for communication with OSMA.

3.4 The completed compliance matrix shall be attached to the FA for space flight projects and
single-project programs (SPP) in Formulation, and/or to the Program Plan, or Project Plan, for
programs or projects entering or in Implementation, and be submitted to OCE. The compliance
assessment is approved along with the applicable agreement/planning document to which it is
attached. For space flight projects and SPP, the FA/compliance assessment is approved at
Mission Concept Review (MCR) and System Definition Review (SDR). For uncoupled, loosely
coupled, and tightly-coupled programs, the Program Plan/compliance assessment is approved at
SDR. For space flight projects, the Project Plan/compliance assessment is approved at Systems
Requirements Review (SRR). For SPP, the Program Plan/compliance assessment is approved at
SRR. For R&T Programs, the Program Plan/compliance assessment is approved at Formulation
Review (FR). For TD Projects, the project plan/compliance assessment is approved at FR. For
R&T Portfolio Projects, the project plan/compliance assessment is approved at FR. For
activities, the compliance assessment is approved when the activity plan is approved by the
appropriate Center governing authority.

Note: If compliance status changes, updated versions of the compliance matrix are
incorporated into an FA, Program Plan, or Project Plan revision, and resubmitted to
OCE. For revisions of this MPR, MSFC programs/projects/activities with an approved
compliance assessment may complete a “changes only” matrix which covers all new or
changed requirements, in lieu of completing the entire matrix again.
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3.5 Programs/projects/activities shall identify significant customization of best practices or
guidance within their planned documentation.

Note: Customization involves the adaptation of “best practices,” not “requirements.”
Furthermore, customization does not need to be formalized in a process like waiver and
deviations. Programs/projects should address in their planning those best practices or
guidance where they significantly deviate from the recommendations. Program/project
management best practices and guidance are located in the MSFC-HDBK-3173 and also
in Appendix E of MPR 7123.1.

3.6 The implementing chief engineer shall concur with the customization used by the
program/project/activity.

3.7 The Center Director and Program/Project/Activity Manager shall establish a
Category/Mission Type 1, 2, 3, 4, or 5 in accordance with Table 3-1 for each MSFC project and
activity.

Note 1: NASA has established three Project categories based on LCC. MSFC defines
Mission Types to further subdivide the three project categories, and adds a fourth and
fifth type for Center level governance of activities under a program/project managed
outside of MSFC, for which MSFC has responsibility for a portion of the work managed
by the outside program/project. The NASA AA will approve the final project
categorization for projects falling under categories 1, 2, and 3. The Decision Authority
and governing Program Management Council (PMC) for each project category/type and
type 4 and 5 activities are shown in Table 3-1. For all programs, the Decision Authority
is the NASA AA, and the Governing PMC is the Agency PMC. The Agency maintains a
list which documents all of those efforts that are considered to be official projects at the
Agency level. This listing is available on the NASA Engineering Network (NEN) at the
following location: https://nen.nasa.gov/web/pm/ampl.

Note 2: Activities in support of MSFC-managed programs/projects will follow the
requirements of this MPR, as a part of the MSFC-managed program/project (i.e.,
separate products, reviews, and reporting is not required). Mission Type 4 and 5
activities in support of programs/projects managed outside of MSFC are subject to
requirements as flowed down to them from the parent program/project. In addition, such
activities are subject to the requirements in specific chapters of this MPR (see Chapter

2).
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Project and Activity Categorization/Mission Types
Projects Activities
Type 1 Type 2 Type 3 Type 4 Type 5
2.a 2.b 3.a 3.b 3.c
Cost Guidance typically ' greater |typically ' less than
(Estimated | greaterthan SIB | $I1B-$250M | $250M - S100M [S100M - SS0M |SS0M - $10M | less than stom| ~ than SIM/yror $IM/yror
LCC) greater than $10M less than $10M
Lcc Lcc
Priority
(Criticality to Any Any High Medlqln.or Low priotity Low tov very High to Agency or Mediumor Low
Agency low priority low priority Center
Strategic Plan)
Significant
Other Factors Radioative
Material
Decision | NASA Associate | NASA Mission Directorate | NASA Mission Directorate Associate | Center Directoror | P OMCe
Authority Administrator Associate Administrator Administrator or Designee Designee Daer;«;;:;:r
q Monthly Program
Gol\)/;[rgmg Agency Mission Directorate Mission Directorate cMC Reviews Within
Directorate/Office
Regitorel Very high High Medium Medium Low Very Low
Significance
Risk Class A Risk: Very| Class BRisk: | Class CRisk: [ Class D Risk: | Class D Risk: [ Class D Risk:
Tolerance low (minimized) Low Medium High High High
Efforts supporting Efforts suppolmng
program/projects programvproject
Human Space | Non-Human Smaller managed uutside‘of managed outside o
Description of|  Flight orvery | Space Flight | Small Science Science Science Science M sé’c that come | MSFCs that do not
the Types of large or (Human or Non (Human or (Human or | (Human or non under m'e urview of | 0™ under the
Mission Science/Robotic | Science/Robo human) Non human) non human) human) the CMS or the purview of the
Missions tic Missions o P . CMC per the
criteria defined in iteria defined i
criteria defined in
MPR 7120.4
MPR 71204
Complexity | Very high to high T:‘e’ﬂ““:; Mediumto Low |  Low Low L"WL‘;’WV“'W
Mission
L AT Medium (2-5 Sh 2 Sh 2
X < <
(Primary | Long 5 years) | MMM G5 | ghor (<2 years) ort ( Ot (2| Ghort (<2 years)
) years) years) years)
Baseline
Mission)
Launch
N Critical Medium Few to none Few to none | Few to none None
Constraints
Stringent Lo Lo S .
All practical assurance Mediumor Svlgmﬁc.dnt S.lgmﬁcdnl Significant risk
L . risk of not risk of not of not
measures are standards significant risk o Lo Lo
taken to achieve with onl of not achievin; achicving achieving achieving
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. assurance assurance assurance
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used. mission permitted. . 3 .
permitted. permitted. permitted.
success.
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T ancra, payloads, ISS COmpIexsu? rac] , Simp'e 153, il ’ technology ADDITIVE program/project
Cassini, JIMO, . payloads, PA-1, express HyBoLT, > - 3
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2
Notes: 1. The criteria for Type 4 and 5 activities is as defined in MPR 7120.4 and MPR 7120.1. In addition, any specific activity may be elevated to the CMC level,
ordel d down to the Di Office level. Forall “Activities™ please refer to Chapter 28 in MPR 7120.1.

Table 3-1 Project and Activity Categorization
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3.8 The Center Director and Program/Project Manager shall establish a Risk Classification for
each MSFC payload project according to Table 3-2.

Note: Risk classification is negotiated in the formulation phase during the development
of the Program Plan and becomes formal when the Plan is signed. NASA has established
four project risk classifications based on factors such as cost, priority, national
significance, complexity, and lifetime (NPR 8705.4).

3.9 The Center Director and Program/Project Manager shall approve any deviations from the
guidelines in Appendix B of NPR 8705.4 for the established risk classification, for each MSFC
payload project.

3.10 All Center programs, projects, and Mission Type 4 activities shall be reviewed by the
MSFC CMC, in accordance with MPR 7120.4, unless the governance has been specifically
delegated down to the Directorate/Office level.

Note: Significant issues are elevated to Center Director (as determined by the Direct
Report).

3.10.1 For MSFC managed programs and projects with significant involvement of another
Center, and Type 4 activities which come under a program/project at another Center, the CMC
may choose to conduct the review as an Integrated CMC (ICMC) meeting, with participation
from each Center with significant contributions to the overall effort.

Note: The ICMC is chaired by the Center with responsibility for the overall management
of the parent program/project. Project management requirements are flowed down to
subordinate activities in accordance with the Center level documentation of the parent
program/project. See Chapter 28.
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Payload Risk Classification
Characterization Class A Class B Class C Class D
Priority (Criticality to High priority, ver . . . .. .. .
y( . Y sp .. y Y High priority, low |Medium priority, |Low priority, high
Agency Stategic Plan) and | low (minimized) . . . .
; . risk medium risk risk
Acceptable Risk Level risk
National Significance Very high High Medium Low to medium
Complexity Very high to high |High to medium Medium to low Medium to low
Mission Lifetime Long (> 5 yrs) Medium (2-5 yrs)  |Short (<2 yrs) Short (< 2 years)
High priority, very
Cost low (minimized) |High to medium Medium to low Low
risk
Launch constraints Critical Medium (2-5 yrs)  |Few Few to none
. . No alternatives or |Few or no alternaties|Some or few Significant
Alternative or Re-flight . . . & .
. re-flight or re-flight alternatives or re- |alternatives or re-
Opportunities . . . oy . oy
opportunities opportunities flight opportunities |flight opportunities
All pratical . . .
P . Medium risk of not |Medium or
measures are taken |Strigent assurance .. . o .
. . achieving misison |significant risk of
to achieve standards with only ..
. . . . . . success may be not achieving
Achievement of Mission |minimum riskto |minor compromises .. .
. . . .. acceptable. mission success is
Success Criteria mission success. |in application to . ..
. S . Reduced assurance |permitted. Minimal
The highest maintain a low risk
. standards are assurance standards
assurance standards |to mission success. . .
permitted. are permitted.

are used.

Table 3-2 Payload Risk Classification
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CHAPTER 4. COMMON CENTER PROCESSES FOR ALL PROGRAMS/PROJECTS
4.1 KNOWLEDGE MANAGEMENT AND INFUSION OF LESSONS LEARNED

In accordance with NPD 7120.6, the Center Director has appointed a CKO for MSFC. This
function is performed by the Associate Director, Technical. The MSFC CKO utilizes the Center
Lessons Learned Committee (LLC), as needed, to coordinate and integrate knowledge
management activities across the various program/project and institutional offices at MSFC.

Note: Observations that originate in LL collection processes are processed into
implementable actions (see Figure 4-1). This approach infuses observations into the
Center’s operational activities by changing policy and procedural documentation,
guidelines, best practices, program planning and execution, training, and employee
awareness.

4.1.1 Individuals or groups shall identify discrete, actionable observations that may have
application to future projects.

Note: These observations will be documented during a knowledge capture workshop or a
project or discipline LL activity, or the LL Information System (LLIS) Form. LL or
Knowledge Capture documents containing LL may be uploaded to the NASA LLIS by the
originator or by the Center Data Manager (CDM).

4.1.2 The MSFC Distilling Team, led by the CDM for LL, shall clarify and integrate the
observations into consistent, clear, and actionable MSFC LL.

Note: The Distilling Team may contact the originator for clarification or additional
detail to ensure consistency and completeness of the observation description and
recommended action.

4.1.2.1 The Distilling Team shall coordinate the review of MSFC LL for export control, patent,
legal, and public affairs, as warranted.

4.1.2.2 The Distilling Team shall maintain tracking of LL references, team minutes, and metrics.
4.1.3 The PPMAC shall serve as the Center LLC.

4.1.3.1 The chair of the LLC shall ensure adequate committee representation from across Center
organizations.

4.1.3.2 The LLC shall review the MSFC LL recommendations from the MSFC Distilling Team
to determine which items warrant changes to existing Center policies, practices, or programs or
input into existing Center corrective action processes.
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4.1.3.3 The LLC shall concur upon which MSFC LL are suitable and complete for HQ Data
Manager (HDM) review and/or documentation as a NASA LL published on the NEN LLIS.

4.1.4 If the MSFC lesson learned is to be published on the NEN LLIS, the CDM shall ensure
that the lesson learned is complete, formatted, vetted, and ready for HDM review and publishing.

4.1.5 The Office of Primary Responsibility (OPR) shall incorporate directed actions into MSFC
policy and procedural documentation, best practices, or through existing corrective action and

training systems.

4.1.6 The CDM, if directed by the LLC, shall ensure the MSFC LL is documented as a NASA

LL in the LLIS.

4.1.7 Program/project/activity managers shall ensure review of LL (referred by LLC) for
knowledge infusion throughout the program/project life-cycle.

Lesson Inputs
Lessons Learned Activity

NASA LLIS
Other

Input Data

Decide and Assign Action

Lessons Learned (LL)
Distilling Team

Consolidate inputs of
observations of LL for

Workshop/Knowledge Capture ——————»  knowledge infusion; Filter ———%

inputs into categories,
consolidate, and edit into
MSFC LL format; Pre-

coordinate reviews as needed;

Prepare proposal for LLC *

Lessons Learned Committee

Reviews MSFC Lesson Learned;

refines LL document; directs
disposition or routing

l

Assign actionable
inputs to Discipline
Leads and direct
implementation
strategy

Data Filter

Inputs not forwarded may be documented in
Center database

CDM/Distilling Team reviews & edits
technical content and formatting of submitted
lessons; pre-coordination LL review with legal,
export control, or others as needed.

Brings Lesson Input to LLC for review.
Proposes potential action items associated with
input to LLC for decision.

LLC receives at least quarterly overview of each LL
generated at MSFC and is generally cognizant of their
content and applicability.

LLC determines how Lesson is to be infused into
Center policies, procedures, practices, training
awareness, or corrective action systems and/or directs
LL for submission to Agency HDM and LLIS.

LLC Chair will direct and/or assign action to
appropriate Discipline Leads.

When applicable, LLC refers LL to appropriate
Program Managers, Project Managers, Program Leads,
and Project Leads for knowledge infusion and as
recommendations for actionable process improvement.

|

Implement in Center Corrective Action
process, organizational change,
program execution, best practices,
training, or awareness activity

Infuse

|

Implement changes in Center

policy and processes (MPRs,

MWIs) or program pllﬂnning
and reviews as applicable

l

Lesson Learned
prepared by CDM,
approved by LLC for
inclusion to LLIS

Lesson forwarded to HQ
—» Data Manager for approval
and submission to LLIS

Figure 4-1 MSFC Lessons Learned Process
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4.2 TECHNICAL STANDARDS

Technical standards are developed to capture and document new technological developments,
current best practices, unique NASA and/or MSFC needs, significant LL associated with human-
rated flight and high-risk evolutions, and to establish a level of control over practices and
processes that have been identified, such as problem areas or areas contributing to past incidents,
near misses, failures, or reduced mission capability, consolidating this knowledge for NASA and
MSEFC.

Note 1: This chapter contains the Center requirements for the selection and use of
technical standards as program/project requirements, and also for MSFC’s role in the
development of VCS, other Government standards, and NASA Technical Standards.

MPR 8070.1 contains the Center requirements for developing Center-level technical
standards and standard Data Requirements Description/Document (DRDs) by the
appropriate offices and discipline experts at MSFC. MC-06 documents the charter of the
MSFC Technical Standards Document Control Board.

Note 2: The NASA Preferred Technical Standards Program Plan (from the NASA Olffice
of the Chief Engineer) established MSFC as the Lead Center for managing the NASA
Technical Standard Program’s functions, and the plan for and management of the NASA
Technical Standards Program, its functions, projects, and activities. The program is
implemented by this MPR and NASA-NTSP-1, which is available on the NASA Technical
Standards System (NTSS) webpage at https://standards.nasa.gov.

4.2.1 Selection and Use of Technical Standards

4.2.1.1 Programs/projects/activities, in conjunction with the appropriate Technical Authority,
shall select technical standards for use as program/project and contract requirements, giving
preference to outcome-based, performance standards (as opposed to prescriptive, process-based
design standards), according to the following order of priority:

(a.) Standards imposed by legal requirements/regulations.

(b.) Mandatory NASA Technical Standards (i.e., those imposed by NASA directives).
(c.) VCS, domestic and international.

(d.) Other Government (Non-NASA) Standards.

(e.) Other NASA Technical Standards (i.e., those not imposed by NASA directives).
(f.) MSFC Technical Standards.

Note: Technical standard selection is based on currency and applicability to the
particular program/project requirements and should include selection of those standards
considered necessary to promote mission success and engineering excellence. Current
versions should be selected, except when justified as impractical or incompatible with
program/project requirements. Where previous/obsolete versions or multiple versions
have applicability, clearly identify the intended use of each version (e.g., on a Master
List, or in a project plan, memorandum, task agreement, or contract).
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a. MSFC personnel/discipline experts from the Engineering Directorate, SMA, and/or OCIO
shall evaluate and recommend for selection and (where necessary) tailoring, those technical
standards pertaining to their particular discipline area, for use as program/project/activity and
contract requirements.

4.2.1.2 Programs/projects/activities, in conjunction with the appropriate Technical Authority,
shall evaluate those standards listed as “NASA-endorsed technical standards” for use as
program/project and contract requirements.

Note: “NASA-endorsed technical standards” is a “pick list” intended to promote
commonality in use across NASA and includes VCS, and other Government standards, as
well as NASA Technical Standards. This list is accessible at https://standards.nasa.gov.

4.2.1.3 Use of alternate standards shall be invoked through the program/project/activity
technical requirements documents at the discretion of the implementing chief engineer and/or
CSO.

Note: The NASA OCE flows down authority to approve substitution of industry,
contractor, etc., design and construction standards in place of NASA standards to the
implementing chief engineer responsible for the end item in question.

4.2.1.4 When tailoring requirements in technical standards, programs/projects/activities shall
document the changes with traceability to the original requirements, and obtain approval from
the appropriate Technical Authority.
Note: The NASA OCE has delegated the authority to approve waivers/deviation to
requirements in engineering technical standards to the Center Director. MCP 8070.2
further delegates this authority to the implementing chief engineer for the

program/project.

4.2.1.5 Programs/projects/activities shall identify, assess, and document the impact of changes
to technical standards being used as program/project and contract requirements.

Note: The notification system at https://standards.nasa.gov may be utilized.

4.2.1.6 Program/project/activities managers shall ensure review of LL (referred by LLC) for
applicability to current technical standards applications (see 4.1).

4.2.2 Development of Technical Standards
4.2.2.1 Participation in VCS Bodies’ Activities as a NASA Representative

a. When the need is identified by NASA to participate in development/revision of a VCS or
other VCS bodies’ activities, MSFC personnel/discipline experts may propose participation
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through their organizational management to the Directorate/Office level, with notification to the
MSFC representative to the NESP.

b. The applicable Director (or designee) for Engineering, SMA, or OCIO shall authorize, by
memorandum, MSFC personnel/discipline experts to participate in developing VCS (including
conversion of NASA technical standards to VCS) or participate in other VCS bodies’ activities,
where appropriate and compatible with NASA's mission, authorities, and budget resources.

c. Upon authorization, MSFC personnel/discipline experts shall follow the procedures for VCS
development and participation in VCS bodies’ activities in NPR 7120.10 and, for engineering-
related proposals, the processes in NASA-NTSP-1.

d. The MSFC Director, Engineering Directorate, (or designated personnel) shall respond to the
call for information (from NASA OCE) for NASA’s annual report on the use of VCS and Center
participation in VCS bodies’ activities.

4.2.2.2 Development and maintenance of NASA Technical Standards (Engineering)

a. NPR 7120.10 requires NASA Technical Standards (Engineering) to be developed and

maintained in accordance with the direction provided by the NASA Chief Engineer. This
direction is provided in the document NASA-NTSP-1, which is available on the NTSS at
https://standards.nasa.gov.

b. The Director, MSFC Engineering Directorate (or designee) shall assign by memorandum
MSFC’s representative to the NESP to perform functions related to development of NASA
Technical Standards (Engineering) as described in NASA-NTSP-1, Appendix A, Charter, NESP.

c. MSFC engineering discipline experts shall identify the need for development or maintenance
of NASA Technical Standards (Engineering) through their organizational management to the
Director, MSFC Engineering Directorate.

d. During Agency-wide review, MSFC engineering discipline experts shall technically review
for adequacy and accuracy and provide concurrence or comments for new, and revisions to,
existing NASA Technical Standards (Engineering)

Note: MSFC NESP member issues Center-wide Action Item Tracking System (CAITS)
action. The information contained in CAITS does not constitute the official record of this

review. The official record is maintained by the NASA Technical Standards Program
(NTSP) Office.

4.2.2.3 Development of NASA Technical Standards (OSMA)

a. NPR 7120.10 requires NASA Technical Standards (OSMA) to be developed in accordance
with the direction provided by the NASA Chief, SMA. This direction is provided in the
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document HQOWI 1410-GA002, which is available at
http://nodis3.gsfc.nasa.gov/hg Lib/hg Doclist.cfim .

b. During Agency-wide review, the Director, MSFC SMA Directorate, or designated personnel,
shall ensure that NASA Technical Standards (OSMA) are reviewed by the appropriate MSFC
offices and disciplines with comments returned to the NASA OSMA.

Note: Refer to the work instruction referenced above (4.2.2.3 a.) for additional detailed
requirements for OSMA standards.

4.2.2.4 Development of NASA Technical Standards (OCIO)

a. NPR 7120.10 requires NASA Technical Standards (OCIO) to be developed in accordance
with the direction provided by the NASA Chief Information Officer (CIO) at
http://nodis3.gsfc.nasa.gov/displayDir.cfm?t=NPD&c=2800&s=1 .

b. During Agency-wide review, the Director, MSFC OCIO, or designated personnel, shall
ensure that NASA Technical Standards OCIO are reviewed by the appropriate MSFC offices and
disciplines with comments returned to the NASA OCIO.

4.3. SOFTWARE ENGINEERING

Note 1: For the purpose of implementing software engineering requirements in this MPR,
section 4.3, Commercial off-the-shelf (COTS) devices containing an integrated processor
dedicated to performing a limited set of functions are excluded from the definition of
computer systems and their operating software. The performance requirements of such
devices are specified and controlled through the FAR during acquisition, through
calibration requirements specified in other procedural requirements, and through
metrology practices implemented in procedural requirements and organizational
instructions. Examples include, but are not limited to: digital multimeters, electronic
torque wrenches, oscilloscopes, data loggers, board testers, digital cameras, and digital
thermometers.

Note 2: For the purpose of implementing the software development activity requirements
in this MPR, section 4.3, any scripts that are developed for one-time only use, or limited
use, internal to the developing organization, are excluded from the definition of software
development activities. Any training or metric tracking and reporting for the usage of
such scripts will be determined at the discretion of the developing organization.

4.3.1 All MSFC software development, maintenance, retirement, operations, management,
acquisition, and assurance activities shall comply with the requirements in NPR 7150.2.

Note: The software engineering requirements in NPR 7150.2, and this MPR, section 4.3,
are not applicable to software development, maintenance, operations, management,
acquisition, and assurance activities started before September 27, 2004 (i.e., existing
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systems and subsystems. including any maintenance to products whose initial
development started before September 27, 2004. The NASA Engineering Network,
Software Engineering Community has the following references and aids: NASA Software
Engineering Handbook, Software Classification Tool, Safety Critical Assessment Tool,
and Compliance Matrices by Class. Compliance Matrices are located in the software
document repository at: https://nen.nasa.gov/web/software/documents.

4.3.2 The MSFC representative to the Agency Software Working Group shall develop, and
maintain, the MSFC-PLAN-3204. The individual appointed as MSFC's representative to the
Software Working Group may be found at the following webpage:
https://nen.nasa.gov/web/software/contacts.

Note: The recommended practices and guidelines for the content of a Center Software
Engineering Improvement Plan are defined in NASA-HDBK-2203, NASA Software
Engineering Handbook.

4.3.3 MSFC organizations responsible for software development, maintenance, retirement,
operations, management, acquisition, or assurance activities shall establish, document, execute,
and maintain their software processes.

4.3.4 MSFC organizations that have software development activities will contribute applicable
software engineering process assets to the NASA Process Asset Library (PAL), via the MSFC
representative to the Agency Software Working Group.

Note; The NASA PAL is located on the NEN website. It contains examples of software
best practices, templates, processes, advanced methods, and tools, which are made
available to the NASA software community to continuously improve software engineering
capabilities across the Agency. Applicability of assets for the PAL will be determined by
the software developing organization based on the potential for the asset to be reutilized
in other applications.

4.3.5 MSFC organizations that have software development activities with NPR 7150.2 software
classifications of A, B, or C, shall maintain and implement an organization software training
plan to advance the organization's in-house software engineering capability and as a reference for
its organizational support contractors, as requested.

Note: The recommended practices and guidelines for the content of software training
plans are defined in NASA-HDBK-2203. Organizations that develop only class D or E
software may utilize the normal employee career development planning process, along
with the annual training needs survey, as described in MPR 3410.1, to address software
training needs and goals. For all software classes, the MSFC organizational
management will have authority to determine the priority and selection of training
activities within existing resource limitations.
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4.3.6 The Center Director has designated Software Technical Authorities (SWTA). The
SwTAC(s) for Class A through E are identified in the MSFC Technical Authority Implementation
Plan, MCP 8070.2, https://dml.msfc.nasa.gov/directives

Note: The SWTA implementation responsibilities for Class F software are at the NASA
Headquarters OCIO level. The SWTA for classes G and H are designated by
memorandum.

4.3.6.1 The designated SWTA(s) for Classes A through E (non-business and non-IT
infrastructure systems) shall have approval authority for waivers, deviations, and exceptions for

requirements in NPR 7150.2 that can be waived at the Center level, and for requirements in this
MPR, section 4.3.

4.3.6.2 The designated SWTA(s) for Classes G and H (business and I T-infrastructure systems)
shall have approval authority for waivers, deviations, and exceptions for requirements in NPR
7150.2 that can be waived at the Center level, and for requirements in this MPR, section 4.3.

4.3.6.3 The SWTAC(s) should be a software engineering expert and shall comply with the
Technical Authority roles and responsibilities as documented in the MSFC Technical Authority
Implementation Plan, MCP 8070.2.

Note: The SwTA for technical software (Class A-E) that is a program/project deliverable
item, is the applicable Chief Engineer for that program/project, and tailoring of
requirements in this MPR, section 4.3, is typically approved and documented through the
normal program/project/activity established configuration control board process. The
SwTA for technical software that is not a program/project deliverable item (e.g. basic
engineering design, development, and analysis tools, and engineering/research facility
operations), is the Lead Discipline Engineer (LDE) for that organization, and tailoring
for requirements in this MPR, section 4.3, is typically approved and documented through
the organization’s internal processes such as a memorandum of record, or an
organizational issuance.

4.3.7 The Center Director has appointed and supports the Center's Software Release Authority
(SRA) in accordance with NPR 2210.1. The individuals who have been appointed as SRA and
alternate SRA for MSFC are listed on the following webpage:
https.//nen.nasa.gov/web/sra/contacts .

4.3.8 Programs/projects/activities releasing software shall follow the requirements in NPR
2210.1.

Note: NPR 2210.1 addresses the release of software created by or for NASA to external
entities for commercial, industrial, educational, and other Governmental purposes, with
appropriate restrictions on the use and redistribution of the software. The
responsibilities of programs/projects are summarized in section 1.8 of NPR 2210.1.
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4.3.9 The MSFC representative to the Agency Software Working Group has been designated to
provide the Agency Chief Engineer with information to support the creation of the Software
Inventory.

4.3.10 Programs/projects/activities requesting relief from requirements in NPR 7150.2 for which
the approval authority has been retained at the Agency-level, shall obtain concurrence of the
Associate Director, Technical, prior to requesting approval from the Agency-level authorities.

Note: The approval of the Associate Director, Technical, is typically obtained by
briefing the information to the PPMAC, but may be obtained through other means.

4.3.11 MSFC organizations that have software development activities with NPR 7150.2 software
classifications of A, B, or C, shall periodically report on the status of their software engineering
discipline, as applied to their projects, to the MSFC representative to the Agency Software
Working Group, as requested by the Agency OCE.

Note: The MSFC representative to the Agency Software Working Group may also
request status information for software with classification of D, as needed, to support
requests by the Agency OCE.

4.3.11.1 The MSFC representative to the Agency Software Working Group will integrate these
responses and provide to the OCE and other required Technical Authorities, as requested.

4.3.12 MSFC organizations that have software development activities with NPR 7150.2 software
classifications of A, B, C or D, shall develop and maintain a list of all such program/project
software development activities that contains, at a minimum:

a. Project/program name (or “multiprogram’)

b. Software Computer Software Configuration Item (CSCI) name(s)

c. Safety Critical Software (Yes or No)

d. NPR 7150.2 Software Classification

e. For software classifications of A, B, and C, total software lines of code (SLOC) projected
and/or actual, as appropriate.

4.3.12.1 Each organization will provide this list to MSFC representative to the Agency Software
Working Group on an annual basis.

4.3.12.2 When multiple MSFC organizations contribute to the development of a software
product, the responsibility for reporting of data related to a particular (CSCI) will belong to the
organization that is responsible for producing the corresponding Software Development Plan for
that particular CSCI.

4.3.13 MSFC organizations that have software development activities with NPR 7150.2 software
classifications of A, B, or C, regardless of “safety criticality”, and those with classification of D
that are designated as "safety critical," shall develop and maintain a software measurement

DIRECTIVE IS UNCONTROLLED WHEN PRINTED
Verify current version before use at https://dml.msfc.nasa.gov/directives



Marshall Procedural Requirements
DAO1
MSFC Engineering and Program/Project | MPR 7120.1 Revision: H-2
Management Requirements Date: October 20, 2016 Page 36 of 229

repository that includes the following data, at a minimum:

a. Software development tracking data (e.g., Schedule Status, plan vs. actual)

b. Software functionality achieved data (e.g. Software Release Implementation Status, plan vs.
actual)

c. Software quality data (e.g. Post Release Defects)

d. Software development effort and cost data (e.g. Staffing work year equivalent/full-time
equivalent, plan vs. actual).

4.3.13.1 Each organization shall utilize measurement data from this repository to monitor
software engineering capability, to improve software quality, and to track the status of software
engineering improvement activities.

4.3.14 MSFC organizations that have software development activities with NPR 7150.2 software
classifications of A, B, or C, shall develop and maintain (annually) a software cost repository
that contains planned vs. actual major milestones dates for each software development
program/project activity.

4.3.14.1 Each organization will provide this data to MSFC representative to the Agency Software
Working Group, as requested.

4.3.15 At MSFC, the expected content for software documents and records is defined in the
standard Data Requirements Descriptions (DRDs), which are available in the MSFC Data
Requirements Management System that can be accessed in the MSFC Integrated Document
Library.

4.4. OFFICE OF SAFETY AND MISSION ASSURANCE REQUIREMENTS

4.4.1 The MSFC SMA Directorate maintains a requirement trace matrix that includes all the
requirements from the Agency Directives owned by OSMA at Headquarters, and the
corresponding requirements from MSFC documents. The information is segregated on separate
worksheets for those requirements that are the responsibility of the program/project/activity team
to implement on each program/project/activity. This matrix is available on the MIDL under the

Program/Project Documents, Templates link,
https://nasa.sharepoint.com/sites/MIDL/SitePages/Templates.aspx

Note: The following requirements apply to those programs/projects/activities performed
at MSFC, for which SMA concurrence authority has not been delegated to the CSO.
When SMA concurrence authority is delegated to the CSO, the higher level approvals are
not required.

4.4.2 Program/Project/Activity Manager and CSO utilize the OSMA requirements trace matrix to
assess the OSMA requirements and their applicability, and ensure that the applicable
requirements are implemented on their project, or relief is properly requested and approved.
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4.4.3 For those programs/projects/activities governed at the Directorate (or higher) level, the
OSMA applicability assessment shall receive the concurrence of the Director, SMA Directorate.
The SMA Director may choose to delegate concurrence authority down to a lower level, for
specific programs/projects/activities.

4.4.4 For requests for relief from OSMA requirements involving program/project/activity
execution, for which the approval authority is retained at the Agency or Center Director level,
the Program/Project/Activity Manager shall obtain concurrence of the SMA Director, prior to
requesting approval from the higher-level authorities.

Note: The concurrence of the SMA Director is typically obtained by briefing the
information to the Safety Mission Assurance Council (SMAC), but may be obtained
through other means.

4.4.5 For those programs/projects/activities governed by the CMC, Program/Project/Activity
Managers shall report a summary of OSMA applicability assessment to the Associate Director,
Technical for concurrence.

4.4.6 For requests for relief from Agency requirements involving program/project/activity
execution, for which the approval authority has been retained at the Agency-level, the
Program/Project/Activity Managers shall obtain concurrence of the Associate Director,
Technical, prior to requesting approval from the Agency-level authorities.

4.4.7 For requests for relief from Agency requirements involving program/project/activity
execution, for which the approval authority is the MSFC Center Director, the
Program/Project/Activity Managers shall obtain concurrence of the Associate Director,
Technical, prior to approval of the Center Director, or designee.

Note: The approval of the Associate Director, Technical, and the Center Director, or
designee, is typically obtained by briefing the information to the PPMAC, and the CMC,
but may be obtained through other means.
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CHAPTER 5. SPACE FLIGHT PROGRAM/PROJECT LIFE-CYCLE
REQUIREMENTS

5.1 Program and Project Life-Cycles

Programs and projects for which MSFC has management responsibility shall follow the
appropriate NASA life-cycle as shown in Appendix F. Uncoupled and loosely coupled (UCLC)
programs follow the life-cycle shown in Figure F-1. Tightly coupled (TC) programs follow the
life-cycle shown in Figure F-2, SPP follow the life-cycle shown in Figure F-3, and projects
follow the life-cycle shown in Figure F-4.

Note: See Chapter 21 for more information on LCRs and participation by Standing
Review Board (SRB).

5.1.1 During program/project formulation the Center Director shall recommend program
managers and Category 1 Project Managers to the MDAA and appoint Category 2 and 3 Project
Managers and Mission Type 4 Activity Managers (reference Table 3-1).

Note: The Project Manager Certification process is implemented through the PPMAC
which is chartered to serve as the Center's Program/Project Manager Certification
Review Panel.

5.2 Systems Engineering Processes

Programs/projects for which MSFC has management responsibility shall follow the MSFC
Systems Engineering processes as documented in MPR 7123.1 with respect to the 17 system
engineering processes, the development of control plans in accordance with specified Data
Requirement Description/Documents (DRDs), and the conduct of LCRs.

Note: The output products and control plans associated with the 17 processes are
specified in applicable DRDs that are structured to indicate the Center policy and the
option to accept a contractor’s document that meets or exceeds the DRD intent.

5.3 Center Resources

Program/project managers shall present requests for Center resource requirements to the CMC at
KDPs (during formulation and implementation), commensurate with program/project parameters
defined in the Formulation Authorization Document (FAD) and Program/Project Plans.

5.3.1 Center Director (or designee) shall provide human and other resources to execute the FAD
and the Program/Project plan and establish, develop, and maintain the institutional capabilities
(processes and procedures, human capital, facilities, aircraft, and infrastructure) required for the
execution of programs/projects.
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5.3.2 Center Director (or designee) shall support annual program and project budget
submissions, and validate Center inputs.

5.4 Adjustments for External and Internal Impacts

As programs, projects, and activities are implemented, they will be impacted by external forces
(budget modifications, schedule and/or requirements changes) and internal situations (technical
challenges or new requirements). When this occurs, programs, projects, and activities shall
revisit the formulation phase to ensure program/project/activity planning is consistent with
schedule commitments and resource availability.

5.4.1 PCAs, Program/Project Plans, and other planning data shall be modified as needed by
programs, projects, and activities when impacted by external forces (as described in 5.4).

5.4.2 Programs and Category 1 and 2 projects shall be re-baselined if the estimated development
cost exceeds the Agency Baseline Commitment (ABC) development cost by 30 percent or more,
the NASA AA determines that events external to the Agency make a re-baseline appropriate; or
the NASA AA determines that the program or project scope defined in the ABC has been
changed or the TC program or project has been interrupted.

Note: “Development cost” includes all project costs from authorization to
Implementation through operational readiness at the end of Phase D. When an ABC is
rebaselined, the Decision Authority will direct that a Rebaseline Review be conducted by
the SRB or as determined by the Decision Authority.

5.5 Independent Assessments

The SRB or IRT shall be convened by the Convening Authorities shown in Table 5.5-1.
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Convening Authorities for Standing Review Board or Independent Review Team

Decision Authority (DA) Technical Authority NASA
DT Chief
ype Associate Director, | g .
NASAAA | MDAA? | NASACE' | Center Director’ 5 o
Technical Officer !
Programs, MTI Projects
(LCC>$1B, Class A) SRB Approve Approve Concur Approve Concur Concur
MT2.a Projects
($1B>LCC>$250M, Class B) SRB Approve Concur Approve Concur Concur
MT2.b Projects
(LLC<$250M, Class C) IRT* Approve Concur Approve Concur Concur
MT3.a-3.c Projects
(LCC<$250M, Class D) IRT* Approve Approve Concur

! Concurrence is obtained via coordination with designated MD Chief Engineer and MD embedded OCFO point of contact.
? [f MDAA has delegated the DA function to a lower level, then the delegated DA will serve as the Convening Authority.

* The Center Director/Associate Director, Technical may choose to delegate convening authority down to a lower level, for specific programs or
projects, on a case-by-case basis.

* IRT' are convened only at the discretion of the MDAA and CD/ADT. When no IRT is convened, an independent review is ensured through
participation of independent reviewers, as well as Engineering/SMA Technical Authorities and line management within the standard project review
team and review board structure, per MPR 7120.1 and MSFC-HDBK-3173.

Table 5.5-1 Convening Authorities for SRB/IRT

5.5.1 For MSFC-managed programs, and projects with a LCC greater than $250 million, the
Center Director, in conjunction with the Associate Director, Technical, will appoint a Review
Manager to assist the Mission Directorate with convening and conducting the SRB per the
NASA SRB Handbook. SRBs are typically agency-level reviews with membership from outside
(as well as within) MSFC.

Note: For projects with LCC greater than $250 million, the Mission Directorate (with
Center support) is responsible for convening and conducting the SRB including selecting
and vetting the Chair and membership for conflicts of interest and producing the Terms
of Reference (ToR) as described in the SRB Handbook. The convening authorities may
also choose to impose an SRB for projects with LCC of less than $250 million. The
MSFC Review Manager will assist and facilitate the process, in support of the Mission
Directorate. A template for the ToR is available in the NASA SRB Handbook which is
available on NASA Online Directives Information System (NODIS) under the “Other
Policy Documents” section, OCE tab.

5.5.1.1 The SRB chair should be a civil servant from within the Agency’s senior leadership and
should be independent of MSFC.

5.5.1.2 The SRB Chair/Review Manager will coordinate SRB membership, and the Terms of
Reference, with the OCE and Office of Chief Financial Officer (OCFO) personnel embedded in
the Mission Directorates. SRB membership is selected with assistance from the OCE for
technical members, and from OCFO for programmatic analytical (cost, schedule, risk and Earned
Value Management (EVM)) expertise. Personnel with the pre-requisite expertise performing in-
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line programmatic work in other projects or mission areas will be selected to provide SRB
support. The OCFO will be instrumental in brokering the stewardship of these programmatic
analysis capabilities working with the MDs and the Centers, and also provide qualified personnel
to serve on the SRBs, as needed.

5.5.1.3 The cost of travel and labor for personnel supporting SRB work will be paid by the
Mission Directorate.

5.5.2 For MSFC-managed projects with a LCC of $250 million or less, the Associate Director,
Technical, may appoint a Review Manager to facilitate the process of convening and conducting
the Independent Review Team (IRT), if determined necessary by the MDAA, Center Director, or
Associate Director, Technical. IRTs are typically Center level reviews with membership that is
primarily from within MSFC.

5.5.2.1 The IRT chair should be a civil servant from within MSFC’s senior workforce and should
be independent of the project under review.

5.5.2.2 The IRT Chair/Review Manager will coordinate IRT membership, and the Terms of
Reference, with the MSFC Chief Engineers Office and MSFC OCFO and Office of Strategic
Analysis and Communications (OSAC). IRT membership is selected with assistance from the
CEO for technical members, and from OCFO and OSAC for programmatic analytical (cost,
schedule, risk and EVM) expertise. Personnel with the pre-requisite expertise performing in-line
programmatic work in other projects or mission areas will be selected to provide IRT support.

5.5.2.3 The cost of labor for personnel supporting IRT work will be paid by the project.
5.5.3 The following general guidance and expectations apply when convening SRBs and IRTs.

5.5.3.1 When selecting SRB/IRT members, priority should be given to civil service personnel,
but contractor consultants may be utilized when their expertise is needed.

5.5.3.2 SRB/IRT members should be technical and programmatic experts who have relevant and
current experience, and are independent of (not in the chain of command of) the program or
project under review; and have no stake or involvement in the design, build, or operation of the
work being reviewed.

5.5.3.3. The SRB/IRT reporting should include cost and schedule assessments, as well as
integrated risks and/or issues, concerns and observations, and is normally documented in
briefings to Center governance and Decision Authority.

5.5.3.4 The PPMAC will maintain a list of MSFC personnel with the applicable experience to
serve as potential candidates for the role of Review Manager and Programmatic Analysts.

5.5.3.5 All MSFC programs and projects will include the participation of independent reviewers,
as well as Engineering/SMA Technical Authorities and line management within the standard
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review team and review board structure, per MPR 7120.1 and MSFC-HDBK-3173. Independent
assessment is a normal part of all MSFC program/project reviews, regardless of whether or not
an SRB or IRT is convened.

5.5.3.6 The Review Manager will ensure that the SRB/IRT Chair and the SRB/IRT members are
properly vetted for conflicts of interest (personal, organizational, and positional) per the process
documented in section 3.2 of the NASA SRB Handbook.

5.5.3.7 The Review Manager (in conjunction with the SRB/IRT Chair) will produce the ToR
which documents the vetting of SRB/IRT membership for conflicts of interest and establishes the
expectations for how the SRB/IRT will conduct the actual independent reviews.

5.5.3.8 The Review Manager will provide the ToR to the Associate Director, Technical, for
concurrence, and to the Center Director, or designee, for approval, prior to approval of the other
Convening Authorities.

5.5.4 When a candidate is to be nominated to serve as SRB or IRT Chair for a program/project
assigned to MSFC, the MSFC responsible organization (of the potential nominee) shall provide a
formal document (thru their organization chain of command with appropriate signatures), to the
Review Manager, which provides the following information about the nominee:

5.5.4.1 Person’s name/organization

5.5.4.2 Current work assignment

5.5.4.3 Rationale/data that demonstrates independence/objectivity.

a. Lack of any conflict of interest

b. No past association with the program/project

c. No personal, organizational, or positional conflicts of interest

d. Office of Government Ethics (OGE) 450 form that is currently on file, up-to-date, and
reviewed by MSFC Chief Counsel, for a personal, organizational, or positional conflict of
interest for civil servants

e. Appropriate clearance (if applicable)

Note: See Appendix C of the SRB Handbook for more details on conflict of interest
vetting.

5.5.4.4 Rationale of past experience that qualifies the nominee for this task.

a. Past experience with significant similar reviews (as reviewer, leader, or chairperson)
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b. Experience in the leadership of a team(s) managing the schedule and content of work.
5.5.4.5 Commitment for the duration of the program/project review cycle.
5.6 Determining Readiness for Life-Cycle Review

The Center Director (or designee), the Program/Project Manager and the SRB (or IRT) chair
shall assess the readiness to conduct a LCR (typically 30-90 days prior to the start of the LCR)
by reviewing the entrance data package and reporting the results to the decision authority.

Note: The Review Manager, or equivalent, documents the requirements for the portion of
the LCR conducted by the SRB in the ToR, for which there is a template in the NASA SRB
Handbook.

5.7 Briefing the Results of Life-Cycle Review

The results of each LCR shall be briefed by the SRB (or IRT) and the Program/Project Manager
to the appropriate management council per Table 3-1.

5.8 Assessing Readiness for Next Phase

After the final LCR in a given life-cycle phase, the Center Director and the Program Manager
(for projects in their program) shall assess the readiness of a program or project to progress to the
next phase of the life-cycle (per the LCR objectives and expected maturity states in Appendix
G), and provide their assessments and recommendations to the MDAA to support the Decision
Authority‘s determination at the KDP.

5.8.1 For MSFC-managed activities that are not required to have an SRB or an IRT, the activity
manager and the MSFC CMC or the Director of the Directorate/Office (for those activities that
do not report to the MSFC CMC) shall assess the readiness of that activity to progress to the next
phase at the KDP review.

5.9 Documenting Key Decision Point Results with Decision Memorandum

The results of the KDPs shall be documented in a decision memorandum that describes whether
the program/project is approved to enter the next phase of the life-cycle and the constraints and
parameters within which the Agency, the program manager, and the project manager will
operate, as well as, any plan changes that can be made without additional approval and any
actions resulting from the KDP.

Note: The NASA Space Flight Program and Project Management Handbook provides an
example of the decision memorandum which illustrates the level and type of information
to be documented.
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5.10 Contents of Decision Memorandum

The decision memorandum shall include a total LCC (documented in the form of a target range
during formulation, and in the form of an estimated number during implementation) and
schedule estimate, which includes the Unallocated Future Expenses (UFE) or cost margin, and
schedule margin that is managed above the program/project.

Note: The total Agency LCC estimate (documented in the project’s decision
memorandum for Implementation at KDP C, for tightly-coupled programs at KDP I)
becomes the ABC. The ABC is the baseline against which the Agency’s performance is
measured during the Implementation Phase. For projects with a LCC of $250 million or
more, this forms the basis for the Agency’s external commitment to the Olffice of
Management and Budget and Congress.

5.10.1 In addition, the decision memorandum shall also include a management agreement which
establishes the parameters and authority for which the Program/Project Manager has control and
is accountable to manage within.

Note: The management agreement addresses the cost and schedule (including the UFE
or cost margin and schedule margin controlled by the program/project) along with the
associated confidence levels, if applicable. It can be viewed as a contract between the
Agency and the program or project manager. Significant divergences are documented by
changing the Decision Memorandum.

5.10.2 The Program/Project Manager shall coordinate with the MDAA to obtain the NASA
AA’s approval for all ABCs for tightly-coupled and SPP (regardless of life-cycle cost) and
projects with a life-cycle cost greater than $250 million. The NASA Administrator's agreement
is required for the ABCs for all programs and projects with a life-cycle cost greater than $1
billion and all Category 1 projects.

5.10.3 For tightly-coupled and SPP (regardless of life-cycle cost) and projects with an estimated
life-cycle cost greater than $250 million, Program/Project Managers shall coordinate with the
MDAA to ensure that appropriate justification is documented in the Decision Memorandum,
whenever the program/project is funded at less than an equivalent of a 70 percent Joint
Confidence Level (JCL).

5.11 Approved Decision Memorandum

The approved decision memorandum shall be attached to the Program Plan (if a program), the
Project Plan, or the project FA as appropriate.

Note: The decision memorandum summarizes and records the decisions of the Decision
Authority at the KDP. The expectation is to have the decision memorandum signed at the
conclusion of the governing PMC KDP meeting. To support the KDP decision process, a
draft decision memorandum is submitted to the Decision Authority along with other
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appropriate supporting material, as described in the NASA Space Flight Program and
Project Management Handbook.

5.12 Program Formulation & Implementation

5.12.1 CMC content for KDP presentations shall be documented per MPR 7120.4.

5.12.2 Requirements for program products are as follows:

5.12.2.1 The Program Manager shall work with the MDAA and the Decision Authority to
develop and approve the Program’s FAD in accordance with NPR 7120.5, Appendix E, to

include the approved cost and schedule margins.

5.12.2.2 Uncoupled and loosely-coupled program products shall be as documented in Table
5.12-1.

5.12.2.3 Tightly-coupled program products shall be as documented in Table 5.12-3.
5.12.2.4 SPP products shall be as documented in Table 5.12-5.
5.12.3 The PCA shall be developed and updated in accordance with NPR 7120.5, Appendix D.

5.12.4 The program plan shall be developed, updated, and approved in accordance with NPR
7120.5, Appendix G.

5.12.5 Program plan concurrence shall be obtained from the SMA Directorate, Engineering
Directorate, Office of Procurement, Office of the Chief Financial Officer, and other affected

direct report offices.

5.12.6 Requirements for program control plans are as follows. Unless otherwise required, the
control plans may be separate plans or included as sections in the program plan.

5.12.6.1 UCLC program control plans shall be as documented in Table 5.12-2

5.12.6.2 Tightly-coupled program control plans shall be as documented in Table 5.12-4.
5.12.6.3 SPP control plans shall be as documented in Table 5.12-6.

5.12.6.4 The Implementing Chief Engineer shall review the program plan and sign the SEMP.

5.12.6.5 The Implementing Chief Engineer shall issue guidance (as needed) on the development
of control plans.

Note: Control plan “how to” information is located in the MSFC-HDBK-317, as well as,
OD-QE-017, MGM 8040.1, MGM 7120.3, MWI 7120.6, and Chapter 23 of this
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document. Plans without “how to” documentation are to be developed in accordance
with guidance issued by the program/project’s implementing chief engineer. Expected
content for the development of an SEMP is described in MPR 7123.1, Chapter 2.2.10),
and Chapter 3.

5.12.7 Content for routine performance reports to the CMC shall be in accordance with MPR
7120.4.

5.12.8 Programs shall determine and document an approach that maximizes the use of the
International System of Units (commonly known as the System Internationale (SI)).

Note: The approach is to be documented in the Program Plan no later than the SDR.

5.12.9 The Program Manager shall support content development of agreements with international
and other government agencies.

5.12.10 The following terms and definitions are used in Tables 5.12-1 through 5.12-6. “Initial”
is applied to data that are continuously developed and updated as the program or project matures.
“Final” is applied to data that are expected to exist in this final form, e.g., minutes and final
reports. “Summary” (SUM) is applied to data that synthesize the results of work accomplished.
“Plan” is applied to data that capture work that is planned to be performed in the following
phases. “Preliminary” (Prel) is the documentation of information as it stabilizes but before it
goes under configuration control. It is the initial development leading to a baseline. Some data
will remain in a preliminary state for multiple LCRs. The initial preliminary version is likely to
be updated at subsequent LCRs but remains preliminary until baselined. “Baseline” (B/L)
indicates putting the data under configuration control so that changes can be tracked, approved,
and communicated to the team and any relevant stakeholders. The expectation on data labeled
“baseline” is that they will be at least final drafts going into the designated LCR and baselined
coming out of the LCR. Baselining of data that will eventually become part of the Program or
Project Plan indicates that the data has the concurrence of stakeholders and is under
configuration control. “Update” (Upd) is applied to data that are expected to evolve as the
formulation and implementation processes evolve. Only expected updates are indicated.
However, any data may be updated, as needed. Updates to baselined data require the same
formal approval process as the original baseline.
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Formulation Implementation
UC/LC PRODUCTS (per NPR 7120.5, App I) KDP 1" KDPII -n
SRR SDR PIR
1. Formulation Authorization Documentation (FAD) > B/L
2. Program Commitment Agreement (PCA) Prelim B/L
3. Program Plan Prelim B/L Upd
3a. Mission Directorate requirements & constraints B/L Upd
3b. Traceability of program-level requirements on projects to .
. . . Prelim B/L
the Agency strategic goals & MD requirements and constraints
. D i f drivi 1 i .
3c. Documentation of driving ground rules & assumptions on Prelim B/L
the program
4. Interagency and International Agreements Prelim B/L
5. Acquisition Strategy Meeting Minutes Final
6. Risk mitigation plans & resources for significant risks Initial Upd Upd
7. Documented cost & schedule baselines Prelim B/L Upd
8. Documentation of BOE (cost & schedule) Prelim B/L Upd
9. Documentation of performance against plan/baseline,
. . . . Summary | Summary Summary
including status/closure of formal actions from previous KDP
1 E Plans for work to be accomplished during next life cycle Plan Plan
phase

" If desired, the Decision Authority may request a KDP 0 be performed generally following SRR.

* To include aproved cost and schedule margins.

Table 5.12-1 UCLC Program Milestone Products
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. Formulation | Imple mentation
UC/LC Program Plan - Control Plans —tl KDP IL-n
(defined in NPR 7120.5, App G)
SRR SDR PIR
1. Technical, Schedule, and Cost Control Plan * Prelim B/L
2. SMA Plan Prelim B/L
3. Risk Management Plan Prelim B/L
4. Acquisition Plan Prelim B/L
5. Technology Development Plan Prelim B/L
6. SEMP Prelim B/L
7. Review Plan* B/L Upd
8. Environmental Management Plan B/L
9. CM Plan’ Prelim B/L
10. Security Plan B/L
11. Threat Summary ’ B/L Upd Annually
12. Export Control Plan ® B/L
13. Technology Transfer Control Plan’ B/L
14. Education Plan B/L
15. Communication Plan B/L
16. Lessons Learned Plan Prelim B/L

! Requirements for and scope of control plans will depend on scope of program. As noted in the
template, control plans may be a part of the basic Program Plan.

® If desired. the Decision Authority may reauest a KDP 0 be performed generally following SRR.
? To include approved cost and schedule margins.

* Review Plan should be baselined before the first review.

* CM includes both H/W and S/W. Software products are defined by NPR 7150.2. S/W & H/W
CM may be preliminary at SRR and updated at SDR.

% Refer to MPR 1600.1 for programs/projects to notify MSFC Protective Services Office and
ensure funding for any infrastructure that may require designation as NASA Ceritical Infrastructure.

7 Contact Systems Engineering Office in MSFC Chief Engineer Office for additional information
on applicability and approval requirements which are determined on a case-by-case basis for each
program/project.

¥ Refer to MPR 2190.1 and the export control plan template on the Marshall Integrated Document
Library (under Program/Project Specific Documentation section).

? Refer to NPR 2190.1 for additional details.

Table 5.12-2 UCLC Program Plan-Control Plans
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Formulation Implementation
TC PRODUCTS (per NPR 7120.5, App I) KDP 0 KDP 1 KDP II KDP III KDP n
SRR SDR PDR CDR SIR ORR | MRR/FRR DR
1. Formulation Authorization Documentation (FAD) ' B/L
2 Program Commitment Agreement (PCA) Prelim B/L
3. Program Plan Prelim B/L Upd Upd Upd Upd Upd Upd
3a. Mission Directorate requirements & constraints B/L Upd Upd
3b. Traceability of program-level requirements on projects to .
the Agency strategic goals & MD requirements and constraints Prelim BL Upd
3c. Documentation of driving ground rules & assumptions on Prelim BIL Upd Upd Upd
the program
4. Interagency and International Agreements Prelim B/L Upd
5. ASM Minutes Final
6. Risk mitigation plans & resources for significant risks Initial Upd Upd Upd Upd Upd Upd Upd
7. Documented cost & schedule baselines Prelim Prelim B/L Upd Upd Upd Upd Upd
8. Documentation of BOE (cost & schedule) Prelim Prelim B/L Upd Upd Upd Upd Upd
Prelim cost
confidence | Joint cost
level & and
9. Confidence level & supporting documentation prelim schedule
schedule |confidence
confidence |level (JCL)
level
. > ) .
10. shmed infrastructure”, staffing, and scarce material Initial Upd Upd Upd
requirements & plans
11. Documentation of performance against plan/baseline, Summar Summar Summar Summar Summar Summar Summar
including status/closure of formal actions from previous KDP Y " M Y Y 4 ! Y ! Y
}l)i;szlans for work to be accomplished during next life cycle Plan Plan Plan Plan Plan

' To include approved cost and schedule margins.

2 Shared infrastructure includes facilities that are required by more than one of the program's projects.

Table 5.12-3 TC Program Milestone Products
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Formulation Implementation
TC Program Plan - Control Plans KDP 0| KDP1 KDP II KDP 111 KDP n
(defined in NPR 7120.5, App G) skk | sor | ror | ok | sik | ore l\lfrlléﬁ/ DR
1. Technical. Schedule. and Cost Control Plan ' Prelim B/L Upd
2. SMA Plan Prelim B/L Upd Upd ( Sll\inSdR)
3. Risk Management Plan Prelim B/L Upd
4. Acquisition Plan Prelim B/L Upd
Strategy
5. Technology Development Plan Prelim B/L Upd
6. SEMP Prelim B/L
7. V&V Plan Prelim B/L Upd Upd
8. IT Plan Prelim B/L Upd
9. Review Plan > B/L Upd Upd
10. Mission Operations Plan Prelim B/L Upd
11. Environmental Management Plan Prelim B/L Upd
12. Integrated Logistics Support Plan Prelim B/L Upd
13. Science Data Management Plan Prelim B/L Upd
14. CM Plan’ Prelim B/L Upd
15. Security Plan * Prelim B/L
16. Threat Summary Prelim B/L Upd Upd Upd Angﬁjlly
17. Export Control Plan® Prelim B/L Upd
18. Technology Transfer Control Plan’ Prelim B/L Upd
19. Education Plan Prelim B/L Upd Upd
20. Communication Plan Prelim B/L Upd Upd
21. Lessons Learned Plan Prelim B/L Upd

' To include approved cost and schedule margins.

? Review Plan should be baselined before the first review.
* CM includes both H/W and S/W. Software products are defined by NPR 7150.2. S/W & H/W may be preliminary at SRR and upated at SDR.

# Refer to MPR 1600.1 for programs/projects to notify MSFC Protective Services Office and ensure funding for any infrastructure that may require

designation as NASA Critical Infrastructure.

* Contact Systems Engineering Office in MSFC Chief Engineer Office for additional information on applicability and approval requirements which are
determined on a case-by-case basis for each program/project.

8 Refer to MPR 2190.1 and the export control plan template on the Marshall Integrated Document Library (under Program/Project Specific Documentation

section).
7 Refer to NPR 2190.1 for additional details.

Table 5.12-4 TC Program Plan-Control Plans
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Pre Phase A Phase A Phase B Phase C Phase D Phase E | Phase F
SPP Products KDP A KDP B KDP C KDP D KDP E KDP F|
(eI 0 el Pl Tl MCR SRR__[SDR/MDR| _PDR CDR_| SIR | ORR | MRR/FRR| DR DRR
Headquarters and Program Products '
1. Formulation Authorization Documentation (FAD) * B/L
2. Program Commitment Agreement (PCA) Prelim B/L
3. Traceability of Agency strategic goals and Mission
Directorate requirements and constraints to Prelim B/L Upd Upd
program/project-level requirements and constraints.
4. Docmner.natlon of driving mission, te.chmcal, and Prelim Prelim BIL Upd Upd Upd
programmatic ground rules and assumptions
B/LUS.
5. Partnershi d Int d international tnershi BIL
. artnerships and Inteér-agency and inteérnationas Prclim Upd partnerships imcrnationa]
agreements &
agreements
agreements
6. ASM minutes Final
Final
. . document.
7. NEPA compliance documentation per 8580.1 per NPR
8580.1
8. Mishap preparedness and contingency plan Prelim Upd B/L (SMSR) Upd Upd
Project Technical Products *
1. Concept documentation Approve Upd Upd Upd
B/L mission
& spacecraft
Prelim arch; prelim | Upd mission Upd mission,
mission & ground & | & spacecraft spacecraft
2. Mission, spacecraft, ground, and payload architectures payload arch.| arch, B/L P :
spacecraft . ground and
arch Classify ground & vload arch
payloads by | payload arch pay
risk per NPR
8705.4
Upd project- | Upd project-
. B/L project-| level & level &
. . Prelim
3. Project level, system, and subsystem requirements . level & system- | system-level;
project-level .
system-level |level; Prelim B/L
subsystem | subsystem
BIL BIL Baselj::let As-
4. Design documentation Prelim Preliminary | Detailed Upd
Desigl Design hardware and
Sign S8 software
5. Ops Concept Prelim Prelim Prelim B/L
6. Technology readiness assessment documentation Initial Upd Upd Upd Upd
7. Engineering development assessment documentation Initial Upd Upd Upd
8. Heritage assessment documentation Initial Upd Upd Upd
9. Safety data packages Prelim B/L Upd Upd Upd
10. ELV Payload Safety Process Deliverables Prelim Prelim B/L
11. V&V Report Prelim B/L
12. Operations handbook Prelim B/L Upd
Prelim Detailed .
Preli Final OD.
13. Orbital Debris Assessment per NPR 8715.6 assgscs;x:r;nt design design l](uS‘MOSR/)\R
ODAR ODAR
14. End of Mission Plans (EOMP) per NPR 8715.6/NASA: Prelim B/L EOMP | Upd EOMP Upd
STD 8719.14, App B (SMSR) annually EOMP
15. Mission Report Final

Table 5.12-5 SPP Milestone Products
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Pre Phase A Phase A Phase B Phase C Phase D Phase E | Phase F
SPP Products
KDP A KDP B KDP C KDP D KDP E KDP F|
(per NPR 7120.5, App I) (contd)
MCR SRR SDR/MDR PDR CDR SIR ORR | MRR/FRR DR DRR
Project Manag Planning, and Control Products
, B/L for. Phase BIL for
1. FA A, Prelim for Pt B
Phase B nase
2. Program Plan * Prelim B/L
3. Project Plan * Prelim B/L
4. Plans for work to be accomplished during next BJ/L for BJ/L for B/L for Phase| B/L for
implementation life cycle phase Phase C Phase D E Phase F
5. Documentation of performance against FA or against
plans t?r wor.k to be accompllshefi during 1¥nplemematlon Summary Summary Summary Summary | Summary | Summary Summary Summary
phase, including performance against baselines and
status/closure of formal actions from previous KDP
6. Project baselines Prelim B/L Upd Upd Upd Upd
6a. Top technical, cost, schedule, and safety risks, risk L.
mitigation plans and associated resources Tnitial Upd Upd Upd Upd Upd Upd Upd Upd Upd
6b. Staffing rqmnts and plans Initial Upd Upd Upd Upd Upd
6c. Infrastructure rqmnts & plans, business case analysis Upd (B/L for| Upd (B/L for
for infrastructure; Capitalization Determination Form (NF Initial Upd NF 1739, NF 1739, Upd
1739), per NPR 9250.1 section A) | section B)
Risk
Risk Risk informed at .
. . Risk
informed at | informed at | subsystem |.
X . informed and
project level |system level [ level with cost- or Undate Undate Undate
6d. Schedule with prelim | with prelim [prelim Phase i p P p
resource- IMS IMS IMS
Phase D Phase E D
completion | completion | completion loaded.
P P P Baseline IMS
ranges ranges ranges.
Prelim IMS
Risk- Risk-
Prelimi informed | informed &
X i isk infi hedule-adj
6e Cqst estimate (risk informed or schedule-adjusted Range Upd schedule- schedule- Upd Upd Upd Upd Upd Upd
depending on phase) . R .
estimate adjusted adjusted
range est baseline
. Upd for cost
6f. BOE (cost & schedule) Tnitial (for | Upd (for | Upd (for |\ creauie|  upd Upd Upd Upd Upd Upd
range) range) range) .
estimate
Prelim cost
confidence .
Joint cost
level & and schedule
6g. Confidence level(s) & supporting documentation prelim
schedule confidence
confidence level (JCL)
level
. Prelim for
6h. External cost & schedule commitments B/L
ranges
6i. Cost Analysis Data Requirement (CADRe) Prelim B/L Upd Upd Upd
Upd
7. Decommissioning/Disposal Plan B/L disposal
portions

! These products are developed by the Mission Directorate.

*These document the work of the key technical activities performed in the associated phases.

* To include approved cost and schedule margins.

* The program and project plans may be combined with the approval of the MDAA.

Table 5.12-5 SPP Milestone Products (continued)
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SPP Program/Project Plan - Pre Phase A Phase A Phase B Phase C Phase D Phase E
Control Plans (defined in NPR KDP A KDP B| KDP C KDP D KDP E KDP F
7120.5, App G & H) MCR SRR SDR/MDR PDR CDR SIR ORR | MRR/FRR DR
1. Technical, Schedule, and Cost Control Approach for manag}ng .
; schedule & cost during | Prelim B/L Upd
Plan Phase A °
2. SMA Plan B/L Upd Upd Upd Upd (SMSR) Upd
. Approach for managing
3. Risk Management Plan . X 3 B/L Upd Upd
risks during Phase A
4. Acquisition Plan Prelim Strategy B/L Upd Upd
5. Technology Development Plan (may be
part of Formulation Agreement) BiL Upd Upd Upd
6. SEMP Prelim B/L Upd Upd
7. IT Plan Prelim B/L Upd
8. S/W Management Plan Prelim B/L Upd
9. V&V Plan Prelim Approach > Prelim B/L Upd Upd
10. Review Plan Prelim B/L Upd Upd
11. Mission Ops Plan Prelim B/L Upd
12. Environmental Mgmt Plan B/L
. Approach for managing R i
13. Integrated Logistics Support Plan L Prelim Prelim B/L Upd
logistics
14. Science DM Plan Prelim B/L Upd
15. Integration Plan Prelim Approach Prelim B/L Upd
16. Threat Summary * Prelim B/L Upd Upd Upd Upd Annually
17. CM Plan’® B/L Upd Upd
18. Security Plan® Prelim B/L Upd Annually
19. Project Protection Plan * Prelim B/L Upd Upd Upd Upd Upd Annually
20. Export Control Plan’ Prelim B/L Upd
21. Technology Transfer Control Plan s Prelim B/L Upd
Approach for managing X
22. Lessons Learned Plan . 3 Prelim B/L Upd
during Phase A
S P . 2 s Approve
23. Human Rating Certification Pkg Prelim Approach Initial Upd Upd Upd Upd Certification
Plantary protection
24. Planetary Protection Plan certification (if B/L
required)
25. Nuclear Safety Launch Approval Plan BIL (mlssmn.has
nuclear materials)
26. Range Safety Risk Mgt Process Prelim Prelim BIL
Documentation
27. DM Plan B/L Upd Upd
28. Quality Plan Prelim Prelim B/L Upd
29. Education Plan Prelim B/L Upd Upd
30. Communication Plan Prelim B/L Upd Upd

' To include approved cost and schedule margins.

% Not the Plan, but documentation of considerations that might impact cost & schedule baselines. May be documented in MCR briefing pkg.

* Not the plan, but documentation of high-level process. May be documented in MCR briefing pkg.

4_ Contact Systems Engineering Office in MSFC Chief Engineer Office for additional information on applicability and approval requirements which are determined on a case-by-case
> CM includes both H/W and S/W. Software products are defined by NPR 7150.2. S/W & H/W CM Plans may be preliminary at SRR and baselined with the SRR.
¢ Refer to MPR 1600.1 for programs/projects to notify MSFC Protective Services Office and ensure funding for any infrastructure that may require designation as NASA Critcal

Infrastructure.

7 Refer to MPR 2190.1 and the export control plan template on the Marshall Integrated Document Library (under Program/Project Specific Documentation section).

¥ Refer to NPR 2190.1 for additional details.

Table 5.12-6 SPP Project Plan-Control Plans

5.13 Project Formulation & Implementation

5.13.1 CMC content for KDP presentation shall be in accordance with MPR 7120.4.

5.13.2 Project products shall be as documented in Table 5.13-1.
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5.13.2.1 The Project Manager shall work with the MDAA and the Decision Authority to develop
and approve the Project’s FAD in accordance with NPR 7120.5, Appendix E, to include the
approved cost and schedule margins.

5.13.3 Project plan preparation and approval shall be in accordance with NPR 7120.5, Appendix
H.

Note: STD/MA-PRP and the associated project plan template (available on the MIDL)
contain additional MSFC specific content that integrates the MSFC-specific processes
and directives applicable to project planning.

5.13.4 Project control plans shall be as documented in Table 5.13-2. Unless otherwise required,
the control plans may be separate plans or included as sections in the project plan.

5.13.4.1 The Implementing Chief Engineer shall review the project plan and sign the SEMP.

5.13.4.2 The Implementing Chief Engineer shall issue guidance (as needed) on the development
of control plans.

Note: Control plan “how to” information is located in the MSFC-HDBK-3173, as well
as,QD-QE-017, MGM 8040.1, MGM 7120.3, MWI 7120.6, and Chapter 23. Plans
without “how to” documentation are to be developed in accordance with guidance issued

by the program/project’s implementing chief engineer. Expected content for the
development of a SEMP is described in MPR 7123.1, Chapter 2.2.10, and Chapter 3.

5.13.5 Content for routine performance reports to the CMC shall be in accordance with MPR
7120.4.

5.13.6 FA preparation and approval shall be in accordance with NPR 7120.5, Appendix F.
5.13.7 Projects shall determine and document an approach that maximizes the use of SI.
Note: The approach is to be documented in the Project Plan no later than the SDR.

5.13.8 The Project Manager shall support the content development of agreements with
international and other government agencies.

5.13.9 The following terms and definitions are used in Tables 5.13-1 and 5.13-2. “Initial” is
applied to data that are continuously developed and updated as the program or project matures.
“Final” is applied to data that are expected to exist in this final form, e.g., minutes and final
reports. “Summary” (SUM) is applied to data that synthesize the results of work accomplished.
“Plan” is applied to data that capture work that is planned to be performed in the following
phases. “Preliminary” (Prel) is the documentation of information as it stabilizes but before it
goes under configuration control. It is the initial development leading to a baseline. Some data
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will remain in a preliminary state for multiple LCRs. The initial preliminary version is likely to
be updated at subsequent LCRs but remains preliminary until baselined. “Baseline” (B/L)
indicates putting the data under configuration control so that changes can be tracked, approved,
and communicated to the team and any relevant stakeholders. The expectation on data labeled
“baseline” is that they will be at least final drafts going into the designated LCR and baselined
coming out of the LCR. Baselining of data that will eventually become part of the Program or
Project Plan indicates that the data has the concurrence of stakeholders and is under
configuration control. “Update” (UPD) is applied to data that are expected to evolve as the
formulation and implementation processes evolve. Only expected updates are indicated.
However, any data may be updated, as needed. Updates to baselined data require the same
formal approval process as the original baseline.
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q Pre Phase A Phase A Phase B Phase C Phase D Phase E | Phase F
Project Products KDP A KDP B KDP C KDP D KDPE[ KDPF
er NPR 7120.5, A
(P »App D MCR SRR SDRIMDR | PDR | CDR | SIR | ORR |MRR/FRR| DR | DRR
Headquarters and Program Products !
1. FAD’® B/L
2. Program Plan B/L
2a. Applicable Agency strategic goals B/L Upd Upd
2b. Documentation of program-level
requirements and constraints on the project
(from Pr»ograr?l Plan? and iﬁlalfeholder Prelim BIL Upd Upd
expectations, including mission
objectives/goals and mission success
criteria
2c¢. Documentation of driving mission,
technical, and programmatic ground rules Prelim Prelim B/L Upd Upd Upd
and assumptions
B/LU.S. B/L
3. Partnerships and Inter-agency and . U.S . .
. . Prelim Upd partnerships &| international
international agreements
agreements | agreements
4. ASM minutes Final
Final
5. NEPA compliance documentation (see document.
NPR 8580.1) per NPR
8580.1
6. Mishap preparedness and contingency .
plan (see NPR 8621.1) Prelim Upd B/L (SMSR) Upd Upd
Project Technical Products 2
1. Concept documentation Approve Upd Upd Upd
B/L mission &
spacecraft arch; | Upd mission Lo
. o . Upd mission,
o Prelim mission | prelim ground & | & spacecraft
2. Mission, spacecraft, ground, and payload spacecraft,
. & spacecraft payload arch. arch, B/L
architectures . ground and
arch Classify ground & ayload arch
payloads by risk | payload arch pay
per NPR 8705.4
Upd project- | Upd project-
. . . . level & level &
3. Project level, system, and subsystem Prelim project- | B/L project-level
. ts level & system-level system-level; |system-level;
requirements e Prelim B/L
subsystem subsystem
B/L B/L Baseline As-
4. Design documentation Prelim Preliminary | Detailed Upd built hardware
Design Design and software
5. Ops Concept Prelim Prelim Prelim B/L
. Technol i t .
6. Techno ogy readiness assessmen Initial Upd Upd Upd Upd
documentation
7. Engmccr_mg development assessment Initial Upd Upd Upd
documentation
8. Heritage assessment documentation Initial Upd Upd Upd
9. Safety data packages Prelim B/L Upd Upd Upd
10. ELVPayload Safety Process Prelim Prelim BIL
Deliverables
11. V&V Report Prelim B/L
12. Operations handbook Prelim B/L Upd
13. Orbital Debris Assessment per NPR Prelim l;r:qllzn] Ddzt:;;d Final ODAR
8715.6 assessment ODAR ODAR (SMSR)
Lo Upd
14. End of Mission Plans (EOMP) per Prelim B/L EOMP EOMP Upd
NPR 8715.6/NASA-STD 8719.14, App B (SMSR) EOMP
annually
15. Mission Report Final

Table 5.13-1 Project Milestone Products
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q . Pre Phase A Phase A Phase B Phase C Phase D Phase E | Phase F
Project Milestone Products KDP A KDP B KDP C KDP D KDPE[ KDPF
r NPR 7120.5, A contd
(pe » App D) (contd) MCR SRR SDRIMDR | PDR | CDR | SIR | ORR |MRR/FRR| DR | DRR
Project M Planning, and Control Products
N BIL forlphase B/L for Phase
1. FA A; Prelim for B
Phase B
2. Project Plan Prelim B/L
3. Plans for work to be accomplished BJ/L for B/L for B/L for Phase| B/L for
during next implementation life cycle phase Phase C Phase D E Phase F
4. Documentation of performance against
FA or against plans for work to be
accomplished during implementation phase,
including performance against baselines and Summary Summary Summary [Summary| Summary | Summary Summary | Summary
status/closure of formal actions from
previous KDP
5. Project baselines Prelim B/L Upd Upd Upd Upd
5a. Top technical, cost, schedule, and
safety risks, risk mitigation plans and Initial Upd Upd Upd Upd Upd Upd Upd Upd Upd
associated resources
5b. Staffing rqmnts and plans Initial Upd Upd Upd Upd Upd
> anarys L y Initial Upd NF 1739, NF 1739, Upd
Capitalization Determination Form (NF section A) section B
1739), per NPR 9250.1
Risk informed | . . . Risk informed Risk
N Risk informed at | at subsystem |.
at project level . R informed and
. . system level with| level with
5d. Schedule with prelim relim Phase E | prelim Phase cost- or Update | Update Update
: Y PhaseD | P ; P SC 1 resource- | IMS | IMS IMS
. completion | D completion
completion ranges ranges loaded.
ranges Prolim IMS Baseline IMS
Risk-informed| . Risk-
Se. Cost estimate (risk informed or Prelimi Range schedule informed &
s o . 8 Upd . schedule- Upd Upd Upd Upd Upd Upd
schedule-adjusted depending on phase) estimate adjusted range adiusted
est Juste
baseline
. Upd for cost
Initial (f fi
5f. BOE (cost & schedule) nitial (for Upd (for range) Upd (for and schedule | Upd Upd Upd Upd Upd Upd
range) range) .
estimate
Prelim cost
confidence Joint cost
5g. Confidence level(s) & supporting level & prelim| and schedule
documentation schedule confidence
confidence | level (JCL)
level
. Prelim for
Sh. External cost & schedule commitments B/L
ranges
5i. Cost Analysis Data Requirement .
(CADRe) Prelim B/L Upd Upd Upd
Upd
6. Decommissioning/Disposal Plan B/L disposal
portions

! These products are developed by the Mission Directorate.

? These document the work of the key technical activities performed in the associated phases.

* To include approved cost and schedule margins.

Table 5.13-1 Project Milestone Products (continued)
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Proiect Plan - Control Plans Pre Phase A Phase A Phase B Phase C Phase D Phase E
(deﬂnjed in NPR 7120.5, App H) KDP A KDP B KDP C KDP D KDPE| KDPF
-5 APP MCR SRR | SDR/MDR PDR CDR SIR ORR | MRR/FRR DR
1. Technical, Schedule, and Cost Control Approach for managime .
an! schedule & cost during | Prelim B/L Upd
Plan Phase A *
2. SMA Plan B/L Upd Upd Upd Upd (SMSR) Upd
. Approach for managing
3. Risk Management Plan . . 3 B/L Upd Upd
risks during Phase A -
4. Acquisition Plan Prelim Strategy B/L Upd Upd
5. Technology Development Plan (may be
part of Formulation Agreement) BL Upd Upd Upd
6. SEMP Prelim B/L Upd Upd
7. 1T Plan Prelim B/L Upd
8. SW Management Plan Prelim B/L Upd
9. V&V Plan Prelim Approach 2 Prelim B/L Upd Upd
10. Review Plan Prelim B/L Upd Upd
11. Mission Ops Plan Prelim B/L Upd
12. Environmental Mgt Plan B/L
L Approach for managing . i
13. Integrated Logistics Support Plan s Prelim Prelim B/L Upd
logistics
14. Science DM Plan Prelim B/L Upd
15. Integration Plan Prelim Approach > Prelim B/L Upd
16. CM Plan * B/L Upd Upd
. Upd
17. Security Plan® Prelim B/L P
annually
18. Project Protection Plan ® Prelim B/L Upd Upd Upd Upd Upd
. Project Protection Plan p p p p annually
19. Export Control Plan ’ Prelim B/L Upd
20. Technology Transfer Control Plan ® Prelim B/L Upd
Approach for managing X
21. Lessons Learned Plan X 3 Prelim B/L Upd
during Phase A
. . . . . Approve
2
22. Human Rating Certification Pkg Prelim Approach Initial Upd Upd Upd Upd Certification
Plantary
23. Planetary Protection Plan proll?ctl(?n B/L
certification
(if required)
B/L (mission
24. Nuclear Safety Launch Approval Plan has nuclear
materials)
25. Range Safew Risk Mgt Process Prelim Prelim BIL
Documentation
26. DM Plan B/L Upd Upd
27. Quality Plan Prelim Prelim B/L Upd
28. Education Plan Prelim B/L Upd Upd
29. Communication Plan Prelim B/L Upd Upd

' To include approved cost and schedule margins
% Not the Plan, but documentation of considerations that might impact cost & schedule baselines. May be documented in MCR briefing pkg.

* Not the plan, but documentation of high-level process. May be documented in MCR briefing pkg.
* CM includes both H/W and S/W. Software products are defined by NPR 7150.2. S/W & H/W CM Plans may be preliminary at SRR and baselined with the SRR.
* Refer to MPR 1600.1 for programs/projects to notify MSFC Protective Services Office and ensure funding for any infrastructure that may require designation as NASA Critcal

Infrastructure.

® Contact Systems Engineering Office in MSFC Chief Engineer Office for additional information on applicability and approval requirements which are determined on a case-by-

case basis for each program/project.

7 Refer to MPR 2190.1 and the export control plan template on the Marshall Integrated Document Library (under Prograny/Project Specific Documentation section).

% Refer to NPR 2190.1 for additional details.

Table 5.13-2 Project Plan — Control Plans
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CHAPTER 6. DESIGN TO COST
6.1 Programs/projects shall manage and design to full LCC constraints.

6.2 As part of seeking authority to proceed, programs/projects, with the involvement of
independent cost modeling, shall establish cost predictions and receive cost constraints from
NASA sponsors.

Note: The requirement for independent cost modeling may be accomplished by utilizing
the MSFC OSAC cost modeling experts.

6.3 Upon establishing feasible cost baselines, programs and projects shall manage to cost
constraints and report margin status monthly to the Center Director via the CMC.

6.4 If the cost predictions exceed the cost constraints (including cost margins) following
Authority to Proceed (ATP), MSFC Engineering shall develop programmatic decision options
for the Program/Project Manager that bring the program/project within cost constraints, with
independent cost modeling to determine the probable magnitude of the overrun and the cost
savings associated with de-scope options.

Note 1: The requirement for independent cost modeling may be accomplished by
utilizing the MSFC OSAC cost modeling experts.

Note 2: If the program or project finds no options to meet cost constraints, the issue is
elevated to the Center Director.

6.5 Programs/projects shall allocate costs at all levels of the system decomposition.

6.6 The implementing chief engineer shall be responsible for reviewing design decisions at all
WBS levels and assessing impacts using applicable criteria such as that included in 18.2, a-f.

Note: Estimates of these impacts are included in any decision package presented to the
Chief Engineer’s Control Board (CECB) or Project Configuration Control Board (CCB)
for decision.

6.7 If a design is predicted to exceed a cost allocation, the responsible designer shall prepare a
decision package with options to meet allocations.

6.8 Programs/projects shall identify the major cost drivers and perform a risk assessment on the
cost drivers.

Note: The program/project manager, program/project implementing chief engineer, and
program/project CSO have the authority to make the decision on risk mitigation (see
Chapter 16).
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6.9 Cost prediction models shall be developed or approved with the involvement of independent
cost modeling, and be continually updated as the design and operations planning matures.

Note: The requirement for independent cost modeling may be accomplished by utilizing
the MSFC OSAC cost modeling experts.

6.10 Designers (in-house or contracted) shall submit their designs for baselining (at system level
through the piece part level) when the design is predicted to meet cost (recurring and non-
recurring) estimates within acceptable levels of risk and its requirements are within the
programmatic constraints, per Chapter 12.

Note: Designers, at all levels of the design and development process, both in-house
and/or contracted, are to be strictly held to configuration management (CM) and control
processes and procedures. The CM will ensure that configuration is properly
communicated throughout the organization, and that any changes are properly vetted for
technical, schedule, and cost implications.

6.11 After the design has become part of the technical baseline, continued design work shall be
limited to one or more of the following cases:

a. Designer requests funds to explore new designs to improve margins of cost, performance,
schedule, and risk where the expected return is greater than the investment.

b. Further development of design details is authorized by the program/project implementing
chief engineer leading to final design definition and documentation.

c. Further analysis/test of the design is authorized by the implementing chief engineer in order to
reduce uncertainties in predicted performance within discipline standard practice.

d. Design changes are authorized to resolve issues or mitigate risk as documented in Chapter 16.

6.12 Tightly-coupled programs, SPP, and projects with estimated LCC greater than $250 million
shall develop cost and schedule estimates by KDP 0/KDP B using probabilistic analyses to
provide a level of confidence that cost and schedule will be within a specified range.

Note: The estimates are to be based upon identified resources by fiscal year. A JCL
analysis is not required at KDP 0/KDP B, but may be used in lieu of separate analysis at
the program/project manger’s decision.

6.13 By KDP I/KDP C, tightly-coupled programs, SPP, and projects with estimated LCC greater
than $250 million shall develop a JCL analysis, based on the program/project's resource-loaded
(i.e., cost-loaded) schedule and approved risks.
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6.14 By KDP I/KDP C, TC programs, SPP, and projects with LCC greater than $250 million
shall generate a schedule-based JCL analysis (which includes approved risks)that meets the
Decision Authority’s approved JCL (70%, unless otherwise stated in the FAD).

Note: Loosely-coupled and uncoupled programs are not required to develop program
cost and schedule confidence levels.

6.15 Loosely-coupled and uncoupled programs shall provide analysis of the program's risk at
each project's KDP B and KDP C or when a project's ABC is re-baselined.

Note: The ABC, or the program or project’s LCC estimate including other parameters, is
documented in the project’s Decision Memorandum for Implementation (KDP C, or KDP
1 for tightly-coupled programs). Loosely-coupled and uncoupled programs are not
required to develop a JCL analysis.
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CHAPTER 7. REQUIREMENTS, COMPLIANCE, AND VERIFICATION

Program/project governing documents include the allocated direction from the MD sponsor,
Center requirements, and those established by the program/project itself. The program/project
requirements documents fall into three categories: Technical requirements, programmatic
control documentation, and design documentation. For any given program/project, each of these
requirements types is considered equally binding.

7.1 Programs/projects shall develop technical requirements, program/project control
documentation, and design documentation during formulation and implementation.

7.2 Technical requirements and contractual documentation, where the contractor provides
evidence of compliance, shall be documented using verifiable “shall” statements.

Note: Project control documentation, such as Project Plans and procedures, may
contain “shall” statements; however, they do not require a verification report. These
may be subject to audit.

7.3 Technical & design requirements’ compliance reporting information shall be documented
and presented to the CECB (or program/project CCB) for approval.

Note: The information required for verification planning and compliance reporting is
specified in the applicable DRDs identified in MPR 7123.1. STD/SE-VVC specifies the
requirements for performing an assessment of compliance of verification reports against
requirements.

7.4 The CECB (or program/project CCB) shall approve the verification compliance data
packages.

7.5 Verification compliance data packages shall contain waivers for any non-compliant
baselined technical/design requirement, including the technical rationale and a risk assessment
for the non-compliance.

7.6 Program/project and Center requirements compliance shall be subject to review at regular
status and milestone reviews for each project.
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CHAPTER 8. WORK BREAKDOWN STRUCTURE

8.1 During program/project formulation, each program/project shall develop a preliminary WBS
and accompanying dictionary.

8.2 During program/project implementation, each program/project shall develop a final WBS
and accompanying dictionary.

8.3 Programs/projects shall ensure the WBS and WBS dictionary are developed in accordance
with the templates for the standard Level 2 element names and content descriptions found in
NPR 7120.5, Appendices G and H. The NASA WBS Handbook contains additional guidance
which programs/projects may use to establish the WBS and accompanying dictionary.

Note: NASA/SP-2010-3404 is available at https://nen.nasa.gov/web/pm/evm, under the
Document Repository folder, in the EVM Reference Guides sub-folder.

8.4 Programs/projects shall develop the WBS and WBS dictionary to the level necessary to
implement and verify the work.

8.5 Each program’s/project's WBS and WBS dictionary shall be approved by OSAC, for
structure and completeness at WBS level 2, and by the MSFC OCFO at WBS level 1, for
assignment of WBS numbers.

Note: Any conflicts will be resolved at the MSFC CMC, and by implementing NASA/SP-
2010-3404.
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CHAPTER 9. HERITAGE HARDWARE AND SOFTWARE

9.1 During formulation, programs/projects shall perform a complete review of all heritage
hardware or software considered for use in an application or architecture different from its
original design.

Note: This review by subject matter experts includes, but is not limited to, the differences
in qualification levels, testing, verifications/validations, past deviations and waivers,
certifications, etc.

9.2 During program/project formulation, programs/projects shall perform a cost-versus-benefit
analysis prior to baselining any heritage designs, hardware, software or ground support
equipment in any new application or architecture.

Note: This analysis should include engineering, risks, and LCC. Programs/projects
should consider the acceptance of programmatic risk by developing new designs only if
the cost/benefit analysis clearly favors such an approach over use of heritage designs.
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CHAPTER 10. ACQUISITION AND MAKE-OR-BUY

10.1 In order to maintain Center technical expertise and core capabilities, programs/projects
shall evaluate (and consider using) Center technical capabilities to perform in-house and in-line
work (such as analytical tasks or hardware/software design and delivery).

10.2 Programs/projects shall document “make-or-buy” decision analyses at all WBS levels
when the expected value of the product or service is expected to exceed $5 million.

Note: An Analysis of Alternatives methodology should be used, to compare cost versus
effectiveness at satisfying mission requirements, while also maintaining critical skills and
capabilities to enhance the Center’s long term competitiveness, for the various “make-or-
buy” decisions.

10.2.1 The “make-or-buy” analyses shall identify the planned in-house work along with the
planned acquisitions (including the relative breakout of labor and scope responsibilities for
each), and include a statement describing benefits to the Center, and a justification for any out-
of-house work that could be performed in-house.

10.2.2 The decision of in-house and contracted work shall be reflected in the program/project’s
SEMP, and conveyed to the contractor (through the Request for Proposal (RFP)), to include the
scope of responsibilities for the NASA portion of the technical work.

10.2.3 The resulting contractor SEMP (produced by the contractor in response to the RFP) shall
acknowledge and define the working relationships and interfaces for the contractor side of the
interface.

10.3 Programs/projects shall prepare both a preliminary and a final acquisition plan per NPR
7120.5, Appendices G and H.

Note: The final plan identifies the major/critical procurements that will utilize the
Acquisition Risk Management (ARM) process for identification of potential issues
needing special attention. The program/project acquisition team obtains input from
MSFC organizations in areas of SMA, health, environmental protection, IT, export
control, and security.

10.4 Early in formulation, programs/projects shall prepare a list of long lead items to be
procured in Phase B.

10.4.1 The Program/Project Manager (or designee) shall approve the list of the
program’s/project’s long-lead items to be procured in Phase B.

10.5 Early in the acquisition planning process, programs/projects shall inform industry and other
partners of possible science, technology, and engineering opportunities.
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10.6 Programs/projects shall prepare procurement requirements packages.

Note: These packages should include, as applicable, statement of work (SOW), delivery
schedule or period of performance, specification(s), expectations for Government
insight/oversight, and planned oversight of the contract Data Requirements List (DRL).

10.7 Programs/projects shall flow relevant MSFC requirements to contractors through the
contracting process, and negotiate any known deviations prior to contract execution.

10.8 Procurement documents involving common buys of flight hardware shall be reviewed by
all necessary program/project managers and SMA managers prior to RFP issuance.

10.9 In-house procurements of flight, critical ground systems, and other critical item products
and services shall be from approved sources.

Note: Flight includes all designated flight items as well as flight-like items with the
potential for upgrade to flight status. QD-QA-031 contains the Center process for

approving suppliers.
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CHAPTER 11. GOVERNMENT INSIGHT AND OVERSIGHT

Insight is the Government’s access to a supplier’s practices, processes, and products for the
purpose of understanding and assessing their sufficiency. Oversight is the Government’s formal
review and documentation of concurrence/non-concurrence with a supplier’s products/activities.
Program/Project Managers determine an insight/oversight model based on a myriad of factors
including crew safety, mission success criteria, hardware criticality, cost, schedule, and all

categories of risk.

11.1 Programs/projects shall establish a management model for insight and oversight (refer to
Table 11.1-1 for definition of standard penetration levels).

Standard Penetration Levels for Insight and Oversight

Level 0 - No Penetration

penetration is required)

» Accept performing organization’s tasks at face value (based on assessment that no

+ Contractor develops and implements verification plan

Level 1 - Low Penetration

presented

* Participate in reviews and Technical Interchange Meetings and assessonly the data

» Perform periodic audits on pre-defined process(es)
 Chair board or serve as board member, or RID writer, at a formal review
* Participate in resolution and closure of issues

» Review verification plan and its implementation

Level 2 - Intermediate Penetration

* Includes low penetration with addition of:
* Daily or weekly involvement to identify and resolve issues

* Review verification plan, its implementation, and selected verification closure data

Level 3 - In-depth Penetration

* Includes intermediate penetration with addition of:
* Methodical review of details

* Independent models to check and compare vendor data, as required

* Review verification plan, implementation, and concur in all verification closure data

Level 4 - Total Penetration

» Perform a complete and independent evaluation of each task

* Independent review of all verification documentation (including closure data) and
witness verification testing

Table 11.1-1 Standard Penetration Levels for Insight and Oversight

DIRECTIVE IS UNCONTROLLED WHEN PRINTED
Verify current version before use at https://dml.msfc.nasa.gov/directives




Marshall Procedural Requirements
DAO1

MSFC Engineering and Program/Project | MPR 7120.1 Revision: H-2

Management Requirements Date: October 20, 2016 Page 68 of 229

11.1.1 The program/project management team, including program/project manager,
implementing chief engineer, and CSO shall hold deliberations to determine the insight/oversight
model and plan.

11.1.2 The Center Director shall assist in determination of the insight level for the
program/project management model for insight and oversight.

Note: These deliberations will also aid the program/project management team in
contract negotiations. Examples of past models are: (1) Traditional where there is heavy
Government involvement in most aspects of a project, (2) Core Team where subject
matter experts are assigned to key roles and direct the efforts of a support team (the core
team becomes the primary interface with suppliers); and (3) Hybrid where the
Government and a supplier are in a partnership and produce products jointly, with
clearly outlined accountability and responsibility.

11.2 In the solicitations (i.e., RFPs), programs/projects shall provide clear written expectations
on how the Government will conduct insight and oversight on the supplier’s design and products,
including sufficient detail of the approach to insight and oversight in order for the supplier to
perform an assessment on safety, cost, schedule, and technical risks.

Note: Programs/projects will use this information to determine the Government’s extent
and depth of insight and oversight activities.

11.3 Prior to contractor negotiations, the program/project, Engineering and SMA shall conduct a
risk assessment of the selected supplier based on proposal input and NASA experience.

Note: This risk assessment will be used as a basis for the initial insight model and plan.

11.4 Programs/projects shall include contractual language in the SOW that enables contractor-
to-NASA interaction and includes access by the Government to the supplier’s tools, documents,
standards, processes, and procedures.

Note: Program/project, Engineering, and SMA management should maximize the use
and accessibility of supplier’s (primes and subs) native format data. The
programs/projects management model will include how the insight and oversight team
will engage the supplier and how the teams will interact and make decisions.

11.5 Throughout the program/project life-cycle, the program/project management team shall
routinely assess the effectiveness of the insight and oversight management model(s).

Note: The program/project may utilize multiple “insight teams” that ultimately report to
the Program/Project Manager via the implementing chief engineer or CSO. These
insight teams can be formed for a system, subsystem, or component level depending on
the nature and risk of the design. (For example, a liquid rocket engine project may
deploy an insight team for high risk components such as new turbo machinery.)
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11.6 The program/project management team shall assign insight and oversight leadership
responsibilities.

Note: Programs/projects require that Government insight and oversight leaders and
their supplier counterparts hold initial and periodic joint roles and responsibility
meetings with their teams to ensure understanding of the intent and details of the formal
DRDs.

11.7 Task Agreements for the Government’s insight/oversight scope of work shall be developed
in accordance with Chapter 13.
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CHAPTER 12. TECHNICAL BASELINE CONTROL

12.1 Prior to the control by a control board structure, the implementing chief engineer shall
initially approve and issue technical documents.

12.2 Subsequently, the technical documents shall be formally controlled through a
program/project control board structure.

Note: For requirements 12.1 and 12.2, the objective is to place the documentation under
the implementing chief engineer’s change control for use prior to formal baselining.

12.3 Prior to baselining, Engineering shall maintain version control and track the applicability of
draft versions of technical documentation used by the various technical disciplines.

Note: For example, Engineering must track which draft analysis applies to what version
of the draft design.
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CHAPTER 13. TASK AGREEMENTS

A task agreement describes the scope of work for products or services to be delivered by the
Government, including the costs, required schedule, ground-rules and assumptions.

13.1 Program/Project Managers shall specify the format and content required in the
program/project’s task agreements.

13.2 Programs/Projects shall document formal agreements between Program/Project Managers
and the product or service provider organizations using task agreements.

13.3 Task agreements shall be baselined by program/project control boards.
13.4 All proposed changes to task agreements involving revisions to cost, schedule,
deliverables, workforce levels, or any other substantive modification, shall be processed through

the program/project control board for review of impacts and final approval.

13.5 Resource requirements from task agreements shall be included in the Center resource
planning activity.

13.6 MSFC support tasks not identified in task agreements shall be negotiated through the
Center resource planning activity.
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CHAPTER 14. SYSTEMS ENGINEERING AND INTEGRATION

Systems Engineering and Integration (SE&I) is performed at each level of the program/project
architecture (system, subsystem, or component, etc.). The Engineering product and service
provider team implements the SE&I processes to establish concepts, requirements, and
interfaces, analyze design solutions, integrate solutions, and verify/validate products.

14.1 SE&I shall be implemented by Engineering and function as a unique discipline with
membership on the CECB, if a separate CECB is established by the program/project.

14.1.1 For those projects that do not establish a separate CECB, the SE&I function is covered by
the implementing Chief Engineer’s participation on the program/project CCB.

14.2 SE&I shall evaluate all project decision or change packages for cross-discipline and cross-
hardware impacts.

14.3 As part of the CM process, SE&I shall ensure that all affected organizations have evaluated
the change package for impacts with respect to their discipline responsibility.

Note: Engineering and SMA discipline organizations are examples of organizations that
review/evaluate a change package. The decision package includes potential impacts to
other disciplines or impacts across hardware or software interfaces.

14.4 SE&I system design responsibility shall include functional analysis, design synthesis, and
interface design where the functional and physical interface crosses Engineering organizational
design responsibility, such as propellant tank-to-feed system.

Note: Interfaces within the same design organization will not require an Interface
Control Document (ICD).

14.5 In cases where system interfaces cross element responsibilities, such as Engine-to-Stage,
SE&I shall develop and control the interface definition and design through Interface
Requirement Documents and ICDs.

14.6 1CDs shall contain the authoritative interface design basis for all requirements verification
activities that involve the interface.

14.7 The LDE shall be responsible for the technical adequacy and verification of each
program/project-level technical requirement within his/her discipline area.

14.8 The LDE shall ensure that the requirement and its verification compliance are approved by
all affected Engineering and SMA disciplines and the program/project implementing chief
engineer.
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14.9 MSFC programs/projects shall document the CM and DM implementation approaches for
each control board in the Program/Project Plan or a stand-alone plan.

14.10 Programs/projects execute SE&I using MSFC processes as documented in MPR 7123.1
and associated handbooks, guidance, and best practices documentation.
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CHAPTER 15. SAFETY AND MISSION ASSURANCE

To assure safety and mission success, risks are identified and mitigated throughout the
Program’s life-cycle, beginning at concept development and continuing through disposal or
decommissioning. SMA provides critical in-line and assurance services across the disciplines of
systems safety, probabilistic risk assessment, reliability, maintainability, quality engineering,
quality assurance, software safety, software reliability, software assurance, and industrial safety.
In addition to the SMA discipline support and development of SMA analyses, SMA will support
the Program/Project Manager on the development of applicable SMA programmatic and
technical requirements, the development of Safety, Reliability, and Quality Plans (or one
inclusive SMA Plan), and the mishap planning activities. NPD 8700.1 contains requirements for
programs/projects (in conjunction with SMA) to establish the SMA requirements for the
program/project, to work with SMA to execute SMA activities within the program/project and to
ensure SMA approval or concurrence in program/project risk acceptance decisions.

15.1 For in-house activities, programs/projects shall ensure that SMA performs the SMA
assurance analyses.

Note: These analyses include, but are not limited to, Hazard Analysis, Failure Modes
and Effects Analysis/Critical Items List, and Probabilistic Risk Assessment.

15.2 For in-house activities, Engineering shall work with SMA to identify the derived
requirements, risk mitigations, inspections and hazard controls to be incorporated into
verification plans and work authorizing documents used in manufacturing, assembly, and tests.

15.3 Programs/projects shall ensure that a CSO is named by SMA.

Note: The CSO serves as the SMA Technical Authority and SMA community’s primary
interface to the Programmatic Authority (program/project Manager) and Engineering
Technical Authority (implementing chief engineer) and as the functional leader of all
assurance activities for a program/project. Reference MCP 8070.2 for further
information on Technical Authority.

15.4 Programs/projects shall ensure that the CSO is represented on program/project decision-
making boards and any other forums or processes which may be associated with risk acceptance.

15.5 For critical in-house activities, programs/projects shall ensure that the SMA assurance
functions are implemented so that products and services are compliant with applicable
requirements.

15.6 For prime-contracted activities, programs/projects shall ensure that SMA defined assurance
functions (via the insight and oversight processes) are performed to assure that products and
services are compliant with applicable requirements.
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Note: SMA insight/oversight may require establishment of resident management offices
at prime contractor/key supplier facilities.

15.7 For Category 1 projects/programs, the System Safety Technical Plan shall have the
concurrence of the cognizant SMA managers. Concurrence may be obtained by presenting the

plan to the SMAC.
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CHAPTER 16. RISK MANAGEMENT

The Risk Management process consists of the following: identification of risk contributors,
analyses to estimate probability and consequences, planning of risk mitigation, tracking to
performance measures, controlling risk through adjustments to plans and control measures,
communication of Risk Management activity, and documentation throughout the process. Risk
Management includes two complementary processes: Risk Informed Decision Making (RIDM)
and Continuous Risk Management (CRM). Both of these are essential to the management of
MSFC’s assets and programs. MWI 7120.6 contains requirements for programs/projects to
develop a risk management process that includes RIDM and CRM, document it in a Risk
Management Plan, and designate a Risk Manager to facilitate the implementation of the risk
management process.

Note: Refer to MPR 7123.1 for additional information pertaining to technical risk
management requirements and MSFC-HDBK-3173 for technical risk management
guidance.

16.1 Risk shall be evaluated on a 5x5 matrix of likelihood and consequence.

16.1.1 The Program/Project Manager, the implementing Chief Engineer, and the CSO, shall
have the authority to make the determination on risk items to be entered in the system and to
adjust the likelihood and consequence levels.

16.2 Programs/Projects shall assign a risk owner for each risk item for as long as the risk item
remains open.

Note: A risk owner assists the program/project management team by facilitating the
necessary tasks that will enable the risk disposition. The responsibilities include
monitoring and assessing any changes that may increase the likelihood or consequence
of the risk and reporting to the program/project implementing chief engineer. The risk
originator is not necessarily the responsible person assigned to track and mitigate the
risk.

16.3 A risk owner shall present the following information (in addition to the 5x5 assessment) to
the CECB and/or Project CCB: the tasks, funding, and schedule required to mitigate the risk and
the impacts of not mitigating (technical, cost, schedule, safety).

Note: Depending on the program/project, the program/project management team may
choose to hold periodic risk reviews as a part of the CECB or program/project CCB or to
have a separate risk review meeting. In all cases, proper documentation of decisions is
required as a part of the risk management process.

16.4 Program/Project implementing chief engineer shall make a decision (if within the
designated level of authority) or a recommendation to the Program/Project Manager to: (1)
mitigate the risk; (2) accept the risk; (3) watch the risk; (4) research the risk; or (5) close the risk.
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Note: When a risk item has a potential impact that is broader than the scope (and/or
authority) of the program/project, the risk should be elevated to the next level of
management for disposition. For example, a project risk that has a potential impact to
the program should be elevated to the program for disposition. Dissenting opinions on
risk decisions may be processed through the dissenting opinion process for resolution.

16.4.1 If risk mitigation requires adding scope to the project, the project’s cost, schedule and
technical baseline, as well as project margins/UFE shall be updated to reflect this mitigation.

16.5 Programs/Projects shall present top risk item(s) to the CMC as determined by the
Program/Project Manager.
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CHAPTER 17. MARGIN AND RESOURCE MANAGEMENT

Cost, schedule, and design margins are established as risk mitigation resources against future
technical performance requirements. Programs and projects maintain programmatic and
technical margins in order to provide an ability to accommodate the inevitable variances from
planned outcomes. Resources are to be managed to meet performance requirements within cost/
affordability, schedule, and risk boundaries. Scope margin is one of the resources available to
the program/project for risk mitigation (i.e., cost-performance-risk trade space). Scope margin,
like other margins can be traded against risk, except that movement within this space requires
sponsor approval.

17.1 Programs/Projects shall develop sponsor or program de-scope plans, which are included in
the preliminary and final versions of the Program/Project Plan.

Note: Programs/Projects present the de-scope plans at Mission Definition Review
(MDR) SDR and Preliminary Design Review (PDR).

17.2 Programs/Projects shall report to the sponsor any shortfall against the Agency requirements
baseline established at the time of KDP-C and identify option(s), with associated impacts, by
which the baseline performance could be re-established through margin reduction.

17.3 Programs/Projects shall determine, track, and actively manage technical, cost and schedule
margins throughout the life-cycle of the program/project.

Note: Reference MPR 7123.1 for additional details on technical performance margins.

17.4 Programs/Projects shall assess and report margins periodically and at major milestone
reviews.

17.5 Programs/Projects shall develop margin corrective action and mitigation plans when
necessary.

17.6 The program/project manager shall provide estimates of UFE, or cost margin, to the
Decision Authority.

Note: UFE is the portion of cost required to meet a specified confidence level. It
includes probabilistic risks that are unknown at the time that the Decision Memorandum
is agreed upon, and represent costs that are expected to be incurred but cannot yet be
allocated to a specific WBS sub-element of a program or project’s plan. The term
“reserves” is obsolete.

17.7 The program/project manager shall control that portion of the UFE, or cost margin,
assigned to the program/project by the Decision Authority in the Decision Memorandum.
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17.8 During program/project formulation and implementation, programs/projects shall
document the planned cost and schedule margin at life-cycle key milestones.

17.9 Programs/Projects shall assess their planned cost and schedule margins against the standard
cost and schedule margins (as shown in Tables 17-1 through 17-3) and present the results to the
Center Director, or designee, for approval, prior to life-cycle key milestones.

Note: The Center Director, or designee, may choose to approve as presented, disapprove
and require rework in order to proceed, or impose any additional risk mitigation actions
that are determined necessary.

Prior Start of System Start of
Schedule Milestone | to |SDR |PDR|CDR|Assembly, Integration Launch Ons
SDR and Test (AIT) P
Standard Cost Margins | 30% | 25% | 20% | 20% 10% 5%
Planned Cost Margins

Table 17-1 Standard Cost Margins for Launch Vehicle Program/Projects

Prior Start of | Start of Start of | Extended
Schedule Milestone to |SDR|PDR|CDR| System | Launch Phase E| Mission
SDR AIT Ops
Standard Cost Margins | 30% | 30% | 25% | 20% 20% 10% 15% 5%
Planned Cost Margins

Table 17-2 Standard Cost Margins for
Flight Systems/Spacecraft/Instrument/Experiment Programs/Projects

Notes for Tables 17-1 and 17-2:

1. The percentages represent cost margins at each milestone based on “Cost-To-Go,” not total life-cycle budget.

2. During development Cost-to-Go is the total cost from that point forward until the end of Phase D. It includes the funded schedule
margin, but excludes the launch vehicle costs (for Flight Systems/Spacecraft/Instrument/Experiment). During Phase E, Cost-to-Go is
the total operations costs from that point forward.

3. Cost margins more than those specified may be appropriate in certain cases. For example, where development of low Technology
Readiness Level (TRL) enabling technology is necessary, or where de-scope options represent significant mission degradation, or
where the other margins

(schedule or technical) used to manage risk are at the lower limits of their acceptable ranges.

4. Developments, if any, deferred to phase E, require appropriate cost margins separate from

that identified in Table 17-2 for mission operations.

5. Cost Margin = (Unencumbered UFE/Estimated Cost-to-Go) * 100%

6. Total Budget Remaining = Estimated Cost-to-Go + Unencumbered UFE

7. Total Budget at PDR/KDP C is required to meet 70% Confidence levels forecast (see NPR 7120.5, 2.4.4).
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DR to start | Start of system AIT tart of
Start of Implementation C o start | Start of system Start o

Schedule Milestone to CDR of System to turn over to Launch Ops to
AIT Launch Ops Launch
Standard Schedule Margin Rate 1 month/year 2 months/year 2.5 months/year | week/month

(2.8 months/year)

Planned Schedule Margin Rate

Table 17-3 Standard Schedule Margins for all Programs/Projects

Notes for Table 17-3:

1. Schedule margins less than those specified may be appropriate in certain cases. For example, developments with a high degree of
directly relevant heritage hardware/sofiware, or where the impact of missing the delivery milestone is tolerable. The specified
schedule margins assume impacts resulting from launch delay and late instrument/payload delivery are significant.

2. Schedule margins greater than those specified may be appropriate in certain cases. For example, where the development of low
TRL enabling technology is in series with delivery, or where cryogenic system testing is required before delivery.

3. Schedule Margin = No planned activities, but funded schedule

4. Total Schedule = Planned activities + Schedule Margin

5. Schedule Margin Rate = Schedule Margin/(Planned Activity + Schedule Margin)
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CHAPTER 18. TRADE STUDIES

18.1 Program/project budgets shall include adequate resources to perform design trades as an
integral part of the system design process.

18.2 As the system design matures, all design decisions shall be assessed for impacts, as a
minimum, using the following Figures of Merit (FOM):

a. Cost (Design, Development, Test & Evaluation and Operations)

b. Safety

o

. System performance (as determined by requirements or resource allocations)

d. Development schedule

[¢]

. Operations timeline
f. Risk

18.3 The design organization that has lead or insight responsibility for the specific design shall
ensure that FOM impacts are identified by working with the necessary disciplines.

18.4 When a trade study is identified, a trade recommendation package shall be developed by a
trade study team.

18.5 All impacted Engineering and SMA organizations, shall assess trade recommendation
packages prior to presentation to the CECB or Project CCB.

18.6 The trade study team shall present the trade recommendation package to the CECB or
Project CCB for decision.

18.7 The trade decision shall be documented in the technical baseline and considered final
unless otherwise directed by the CECB or Project CCB.

18.8 Proposed re-opening or initiation of trade studies shall require approval by the CECB or
Project CCB and be justified in a decision package.

18.9 Acceptable justification to reopen a trade study shall be based on one of the following
criteria:

a. The existing design has been found not to meet, or has a significant risk of not meeting, its
requirements.

b. The requirements have changed.

DIRECTIVE IS UNCONTROLLED WHEN PRINTED
Verify current version before use at https://dml.msfc.nasa.gov/directives



Marshall Procedural Requirements
DAO1
MSFC Engineering and Program/Project | MPR 7120.1 Revision: H-2
Management Requirements Date: October 20, 2016 Page 82 of 229

CHAPTER 19. NEW TECHNOLOGY MANAGEMENT

The use of unproven technologies in development programs introduces additional risk due to the
potential for the technology not to perform as expected as it matures to a relevant demonstration.
TD is distinct from engineering development on a program/project in that the capability is
sufficiently unproven to require special attention, and is distinguished from engineering by the
nature and degree of risk remaining to be retired prior to flight.

19.1 The scope of this section includes the following capabilities that are considered to be TD:

a. Any design option that has not been flight qualified or has evidence of questionable flight
performance.

b. Any flight qualified option that is being deployed in an environment or manner with no
relevant successful flight history.

19.2 Programs/projects shall determine when new technology is sufficiently mature so that it no
longer requires special consideration as a technology subject to the requirements of this section.

Note: The Government'’s risk analysis/assessment of new technology considers
demonstrated reliability of existing/similar designs, Technology Readiness level (TRL),
past performance, and current experience.

19.3 New technologies shall not be used unless the benefit is assessed to be worth the risk over
mature technology solutions.

19.4 New technology management shall be integrated with the program/project risk
management and trade study requirements.

19.5 As part of risk identification, the program/project shall identify any new technologies that
are required in the initial system technical baseline configuration.

19.6 As the configuration matures throughout the development process, all design decisions
shall be assessed for any additional risk that is introduced into the system, including technology
maturation/integration risks.

19.7 Agency New Technology requirements shall be addressed by reporting the risks and
mitigation activities driven by maturing new technologies.

DIRECTIVE IS UNCONTROLLED WHEN PRINTED
Verify current version before use at https://dml.msfc.nasa.gov/directives



Marshall Procedural Requirements
DAO1
MSFC Engineering and Program/Project | MPR 7120.1 Revision: H-2
Management Requirements Date: October 20, 2016 Page 83 of 229

CHAPTER 20. MODELS AND SIMULATIONS

The phrase “Models and Simulations (M&S),” as used in this chapter, refers to Computational
models and simulations. Computational M&S used to support MSFC decision-making
organizations and processes will be assessed to determine acceptability for the specific use and
subsequent credibility of the produced results. The extent of these assessments are to be
determined by the criticality of the results, the risk of using incorrect results, the degree to which
the results influence a decision, and/or the availability of resources to execute the assessment
activities. The formality of documentation is based on the degree of risk associated with use of
the M&S. The extent of supporting evidence required is correlated to the level of risk associated
with use of the M&S results. M&S relates to the input data and databases that underlie the
M&S, the environments in which the M&S are contained, and to federations of M&S created for
specific purposes.

20.1 M&S Producers and Users shall jointly categorize M&S.

Note: Level of categorization is based on the criticality or degree of risk associated with
the use of the M&S. The extent of acceptability and credibility assessments will correlate
with the level of categorization.

20.1.1 Categorization shall be consistent with software classifications as described in NPR
7150.2, Appendix D.

20.1.2 M&S required to perform qualification of flight software or flight equipment, or used to
make a decision (the consequence of which impacts human safety or program/project-defined
mission success criteria if the decision proves incorrect, and whose degree of influence in the
decision is moderate, significant, or controlling, per NASA-STD-7009 Appendix A.2), shall be
classified as Critical M&S.

Note: The implementing chief engineer makes the decision on classification of M&S as
Critical for a particular program/project usage. The implementing chief engineer is the
primary User for all decisions related to the usage of Critical M&S on a particular
program/project.

20.2 M&S Producers and Users shall jointly define M&S acceptability criteria for intended use.

20.2.1 At a minimum, M&S shall comply with requirements indicated in NPR 7150.2,
Appendix C, for the categorization assigned in 20.1.1.

20.3 M&S Producers and Users shall jointly determine credibility criteria of M&S results.
20.3.1 Critical M&S shall comply with NASA-STD-7009.

20.4 M&S Producers and Users shall jointly determine CM and DM requirements for M&S and
M&S results.
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20.5 M&S Producers shall provide indicated developmental and/or operational artifacts for
accreditation and/or credibility assessments.

20.6 M&S Users shall assess/approve acceptability for use of M&S for the intended use.

20.6.1 Critical M&S shall be formally accredited for their intended use.

Note: Refer to VJ-NASAO8-RPO0S.

20.7 M&S Users shall assess/approve adequacy of M&S results for credibility.
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CHAPTER 21. REVIEWS

21.1 Programs/projects implement the technical review requirements contained in MPR 7123.1
and the following additional requirements.

21.1.1 The reviews shall include cost, schedule, risk, and technical data.

21.1.2 For all MSFC programs and for projects with LCC greater than $250 million, the MSFC
Program/Project Manager shall include SRB participation in the following reviews; SRR,
SDR/MDR, PDR, CDR, System Integration Review (SIR), Operations Readiness Review
(ORR), and Program Implementation Review (PIR).

Note: See SRB Handbook.
21.1.2.1 For MSFC projects with LCC less than $250 million, the requirement for independent
assessment may be met with participation of an Independent Review Team (if determined
necessary as described in section 5.5.2) or with participation of independent reviewers,
Engineering/SMA technical authorities and management, as part of the normal project technical

review process (as described in 5.5.3.5).

21.2 Programs/projects shall ensure adequate resources to support externally-initiated reviews,
including, but not limited to, the following:

a. Program/project independent LCRs, including support to the governing PMC and Decision
Authority at KDPs in the project life-cycle.

b. Audit of compliance with MSFC's applicable requirements and principles for space flight
projects.

c. MSFC assessment of progress in dispositioning risks in preparation for launch.

d. MSFC assessment of project-specific significant risks.

e. MSFC oversight at key milestones in the life-cycle of project commitments to the sponsor.
21.2.1 The Center Director shall validate launch readiness for assigned programs/projects.

21.3 Programs/projects in collaboration with line organizations shall conduct periodic
management reviews of in-house and contracted activities to assess technical, cost, and schedule
performance.

21.4 Line organizations shall conduct peer reviews periodically as part of the design process.

21.5 The Review Plan shall be reviewed and concurred with by the MSFC Chief Engineer’s
Office, but the program/project Delegated Governing Authority (DGA) has final approval.
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21.6 The program/project implementing chief engineer and the CSO shall assign mandatory
reviewer organizations from Engineering, and SMA, as required to support LCRs.

21.7 Mandatory review organizations shall review all review items against the review entrance
and success criteria that are affected by that organization’s discipline responsibility.

21.8 Mandatory review organizations shall assign reviewers who were not involved in the
development of the review item and did not review the item for release into the review.

21.8.1 In key areas of concern, independent reviewers shall be appointed by Engineering and
SMA who are independent of the program/project advocacy chain, or from outside MSFC.

21.9 Mandatory reviewing organizations shall submit the following responses to the review:

a. A list of review items reviewed by the organization

b. Review discrepancies, if any, found by the organization

c. Concurrence sheet that the review, upon discrepancy resolution, meets each review entrance
and success criterion with respect to the organizational discipline responsibility, or rationale to

support a non-concurrence.

21.10 The Program/Project Manager shall establish a budget and acquisition mechanism for
independent reviewers.
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CHAPTER 22. EARNED VALUE MANAGEMENT

NPR 7120.5 requires programs/projects with life-cycle cost greater than $20 million to perform
EVM during phase C and D (and for modifications/enhancements during phase E) with an EVM
system that complies with the guidelines in American National Standards Institute (ANSI)
Electronic Industries Alliance (EIA) ANSI/EIA-748.

Note 1: Use of NASA’s EVM capability and processes will ensure compliance with the
ANSI standard. This capability allows customization to match the individual needs of the
program or project, while still meeting the ANSI/EIA-748 guidelines. NASA’s EVM
Capability Process documentation can be found on the Program and Project
Management Community of Practice at https://nen.nasa.gov/web/pm/evm, under the
Document Repository folder.

Note 2: The EVM Implementation Guide (2012 2 29), along with NASA/SP-2010-3403;
and NASA/SP-2010-3404 are all available under the EVM Reference Guides sub-folder.
These handbooks provide useful guidance and best practices for implementing the EVM,
scheduling and WBS requirements in NPR 7120.5.

22.1 In-house design and development tasks with expected costs in excess of $20 million shall
implement an EVM system that complies with the guidelines in ANSI/EIA-748.

Note: EVM provides one source of input for a Program’s/Project’s risk management
process and supports internal replanning and reporting as necessary per MPR 7120.4.
STD/MA-MSD specifies the requirements for applying EVM requirements to contracts.

22.2 For programs/projects requiring EVM (i.e. projects in phases C and D, and programs at the
discretion of the MDAA, with a life-cycle cost greater than $20 million and Phase E project
modifications, enhancements, or upgrades with an estimated development cost greater than $20
million), the program/project shall support the MD conducted pre-approval integrated baseline
review as part of their preparations for KDP C to ensure that the program/project's work is
properly linked with its cost, schedule, and risk and that the management processes are in place
to conduct program/project-level EVM.
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CHAPTER 23. MANAGING PRODUCT DATA THROUGHOUT THE LIFE-CYCLE

Throughout the program/project lifecycle, product data is the best indicator of the progress,
status, and the achievements and failures of the product development effort. Product data
includes, but is not limited to, engineering, design, test, procurement, manufacturing,
operational, and logistics information. A disciplined and well-defined approach for developing
and implementing a methodology to manage the product data from the early stages of product
development will assure efficiency and effectiveness in data retrieval during the entire lifecycle
of the program/project. Furthermore, to ensure the intended outcome, product data should be
properly created, processed, accessed, managed, stored, and released throughout the entire
product lifecycle. Therefore, an early and well-defined DM approach constitutes a key,
contributing factor in providing efficient and effective access to the right data at the right time by
the right people (i.e. project team, systems engineers, etc.) throughout the lifecycle.

23.1 The Center CIO provides tools/applications for programs/projects to use to manage their
product related data. The tools currently available include the Enhanced Integrated
Collaborative Environment (ICE-E) Windchill and SharePoint.

23.1.1 The ICE-E Windchill application provides engineering support services for Human
Exploration and Operations Mission Directorate (HEOMD)-sponsored programs and projects.
Other programs/projects interested in utilizing Windchill should contact MSFC OCIO. The
services provided by Windchill include DM, Configuration/ Change Management, Computer-
Aided Design (CAD) Management and Visualization, and Collaboration Services. The ICE-E
Windchill application houses data associated with the development and operations of spacecraft,
launch vehicles, and launch operations. Associated data is considered to be subject to moderate
security controls and constraints, for which ICE-E Windchill meets Federal requirements. ICE-E
is maintained on a non-public-facing network environment in the NASA Data Center at MSFC.
All-access requires two-factor authentication of a NASA-approved identity.

23.1.2 MSFC’s SharePoint Service provides a secure, cost-effective, and proven portal
environment for collaboration, document management, and business process automation (i.e.
workflows), within the program or project team. MSFC SharePoint is available to all MSFC
programs and projects, with no charge for use. However, large capacity user sites may incur a
cost based on storage and system impact.

Note: Contact MSFC OCIO, Agency Applications Office, for more information on these
tools/applications that are currently available and for assistance with developing product
DM, information architecture strategy, or other product data needs.

23.2 The program/project may use center-provided tools, or they may use MD/Agency-provided
tools when such usage will save cost, satisfy stakeholder needs/objectives, or no Center
tool/capability exists.

23.3 It is recommended that programs and projects should consider, and reflect within their
program/project planning, the guidance contained in this chapter related to establishing a product

DIRECTIVE IS UNCONTROLLED WHEN PRINTED
Verify current version before use at https://dml.msfc.nasa.gov/directives



Marshall Procedural Requirements
DAO1
MSFC Engineering and Program/Project | MPR 7120.1 Revision: H-2
Management Requirements Date: October 20, 2016 Page 89 of 229

DM process early in the lifecycle, defining product and data architectures (DAs), and managing
product definition, and other product related data.

Note: The planning should document program/project guidance for and describe the
approach for developing the program/project DA and process architecture (PA) to
support the product DM process. The planning should also describe how the
program/project will use the Center tools/applications to establish data and process
architectures while following requirements for implementation of the Security
Architecture and associated 1SSA.

23.3.1 It is recommended that program/project managers and their teams study the generic PA
and the guidance for developing a program/project-specific DA, and determine how these will be
used to develop the program/project approach for managing product data.

Note: Refer to MSFC-HDBK-3173 for additional guidance and generic PA.
23.4 The Program/Project Manager, should assess the planning at least annually; during concept
development, design, fabrication, assembly, integration, and test, phases or, in preparation for a
program or project close-out phase, at reviews associated with or preceding major KDPs; and,
during the operational phase, and at flight readiness KDPs.
23.5 The Program/Project Manager should include product data interoperability, availability,
traceability, and sustainability requirements in all contracts and identify and acquire essential
contractor-originated data with sufficient access and usage rights to support the full
program/project life cycle.

23.6 In the planning, the Program/Project Manager should address the following content:

a. State the specific objectives and high-level performance goals to be established for managing
product data.

b. Describe the product DM strategy and approaches to achieve it.

c. Describe means to assure product data traceability, availability, adequate accessibility, and
interoperability throughout the product lifecycle.

d. Summarize the specific solution(s) to be used for product DM, specifying use by-product life-
cycle and user community, and identifying approximate maturity levels.

e. Identify user communities and their physical locations, assignments, and primary
responsibilities.

f. List any assumptions, limitations, and constraints affecting the product DM process.
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g. Identify DA documents/models and summarize relevant content; identify DA requirements
being imposed upon the solution elements to support data interoperability, data exchange,
metadata, data traceability, data availability and accessibility, and work practices, including
standardized taxonomies and ontologies.

Note: Reference MPR 1440.2 for additional requirements and guidance related to using
metadata for locating and accessing records.

h. Describe process, architecture, and implementation steps including sub-processes and specific
process support and the linkage to potential automated solution(s), such as, for engineering
change control and release, DM, CM, requirements management with traceability to the product,
and decision analysis needs, reviews, design and systems engineering, and operations/sustaining
tasks. This should include monitoring of the following: performance and issues, data integrity
processes, and data interoperability processes (both internally and externally to NASA).

i. Determine which tools are affordable and available, and specific applications within those
tools to be used; map the tools to the user communities; and map the processes to the user
communities and the tool(s); provide a single authoritative source (desirable) and access point;
and a role-based search of information, providing robust search capabilities to users and
integrated searches across disciplines.

j. Explain how the products contained in the WBS for the system end products, subsystems, and

supporting or enabling products will be represented and how in-house and contractor data will be
integrated into the different product breakdown data, such as bills of material, across the program
life-cycle.

Note: Describe how product breakdown data will be used; how the approach will
support multiple instances of product breakdown data being available simultaneously
across product life-cycles and program/project milestones, how hardware/software
elements of WBS will be linked to support program/project needs, define the WBS
segment list, including design data for an assembly and/or sub-assembly such as as-
designed, as-built or as-manufactured, as-manifested, as-flown, and as-disposed,
beginning either at the highest level (system) or lowest level (component) to access all
related data based on access privileges.

k. Include intended use of specialized data types (3-dimensional (D) CAD, 2-D CAD, models,
simulations, or other specialized design tools and their proper participation in the product DM
solution, describe which CAD tools will be used for what purposes, including contractors and
partners, and how MSFC-STD-555 and MSFC-STD-3528 will be applied over the program’s
life-cycle, along with use of other internal or external standards, practices, settings, and
supporting tools with responsible parties.

Note: Discuss how NASA-STD-7009 and other internal or external standards, practices,
or program documents will be applied to product DM. Identify standards to be used for
part identification, identify responsible parties and processes for addressing conflicts

DIRECTIVE IS UNCONTROLLED WHEN PRINTED
Verify current version before use at https://dml.msfc.nasa.gov/directives



Marshall Procedural Requirements
DAO1

MSFC Engineering and Program/Project | MPR 7120.1 Revision: H-2

Management Requirements Date: October 20, 2016 Page 91 of 229

and issues relative to CAD file naming, part identification, and reconciliation of issues
arising from the use of common hardware CAD files and integration of CAD files across
Centers, program elements, contractors, and partners. Define policies for identifying the
handling of models, simulations, and CAD designs that are proprietary, intellectual
property, or designated as sensitive but unclassified. Identify the program/project data
or documents that the CAD producer is to provide in addition to the CAD object to
assure full product definition data such as parts lists, materials specifications, and
acceptance testing specifications and where this material will be maintained.

1. Discuss existing processes or modifications to process for engineering release and delivery-of-
items processes to support program/project needs and interoperability across Centers, program
elements, contractors, and partners (as applicable); include solutions or requested modifications
to provide visibility of the life-cycle, maturity, and change status of product definition data and
other engineering models across the program/project life-cycle.

m. Identify the specific documents that address engineering release, change control, and CM and
summarize their content, including contractor CM, as required by SAE/EIA-649, and SAE/EIA-
649-2.

n. Describe which aspects of the solution will be used to manage the data and processes around
close-out or buy-off of parts.

o. Identify specific documents that address product-related data, particularly product definition
data, and summarize their content; define reports, analyses, data sets, models, simulations, and
documents that will be generated for program management, troubleshooting, and problem
resolution; define a set of authoritative requirements and data that represent the various stages of
the products; describe product definition data delivery sources, processes, usage, and access
rights.

Note: Concepts of operation, user scenarios, architecture models, data flow diagrams,

system descriptions/specifications, and other material may be included to facilitate the

understanding of the plans/solutions for product data and life-cycle management stated
in the plan.
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CHAPTER 24. GENERAL RESEARCH AND TECHNOLOGY PROGRAM/PROJECT
MANAGEMENT REQUIREMENTS

24.1 Center Research and Technology (R&T) programs, projects, and activities will be planned
and managed in accordance with the general requirements in this chapter and the applicable life-
cycle requirements in Chapters 25-27.

24.2 R&T programs, projects, and activities shall be managed using Chapters 1-23 in lieu of
Chapters 24-27, when:

24.2.1 The R&T is directly funded by a space flight program/project; and the space flight
mission's success and schedule are directly tied to the success of the R&T, or

24.2.2 The R&T is a large-scale (i.e., LCC greater than $250 million) development project.

24.3 Software engineering activities for R&T programs and projects shall be performed in
accordance with NPR 7150.2,. This includes all software acquisition, development,
maintenance, retirement, operations, and management of the software throughout the entire
software life-cycle.

24.4 R&T programs, projects, and activities for which MSFC has management responsibility
shall assess the seventeen systems engineering processes, as described in MPR 7123.1, to
determine the applicability of each process for their particular R&T program, project, or activity,
complete the compliance matrix for those that are determined applicable, present the assessment
and compliance results for approval by the Director, Engineering Directorate, and follow the
requirements in MPR 7123.1 for those processes determined applicable.

Note: The Engineering Director will invoke the EMC as necessary. The processes’ output
DRD required by MPR 7123.1 are structured to indicate a) the Center requirements and b)
the option to accept a contractor’s document that meets or exceeds the DRD intent. Refer
to MSFC-HDBK-3173 for detailed guidance on the seventeen systems engineering
processes. The results of the EMC approved applicability assessment for the seventeen
systems engineering processes are a required topic in the Formulation Review.

24.5 All R&T development efforts with TRL levels greater than 5 shall be managed as TD
Projects.

Note: Refer to Appendix L for the system characteristics and criteria that define the
standard TRL levels.

24.6 R&T Portfolio Projects shall be limited to TRL levels 1 through 5.

24.7 Research Practices and R&T Misconduct
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24.7.1 NPR 1080.1, Requirements for the Conduct of NASA Research and Technology (R&T),
provides requirements and standards for research practices that ensure the quality and
acceptability (within the scientific community) of the research results.

Note: R&T misconduct means fabrication, falsification, or plagiarism in proposing,
performing, or reviewing R&T, or in reporting R&T results. R&T misconduct does not
include honest error or differences of opinion. For R&T that is sponsored or conducted
by NASA, the accomplishing activity is responsible for compliance with NASA's R&T
misconduct policy. (See NPR 1080.1, and 14 CFR, Part 1275.)

24.8 Anyone on the NASA team (including the Program and Project Leads) who receives
allegations of R&T misconduct that may have occurred within or outside NASA (on NASA-
sponsored R&T) shall notify the NASA Inspector General and Center Management.

Note: The NASA Inspector General is responsible for R&T misconduct inquiries and
investigations and the preparation and submission of its findings and recommendations
in a report to NASA. The cognizant MDAA or Mission Support Office Director (MSOD)
is responsible for implementing any administrative actions that may result from
adjudication of research misconduct. NASA's policies and procedures for handling these
investigations are published in 14 CFR, Part 1275.

24.9 R&T Unsolicited Proposals

24.9.1 MWI 5115.1 contains the Center specific requirements for handling unsolicited
proposals.

Note: Refer to 48 CFR, FAR, Subpart 15.6, Grant and Cooperative Agreement Manual
(GCAM) (formerly NPR 5800.1), for additional detailed requirements and NPR 1080.1,
for additional guidance on unsolicited proposals.
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CHAPTER 25. Research and Technology PROGAM LIFE-CYCLE REQUIREMENTS
25.1 Research and Technology Program Life-Cycle

Research and Technology (R&T) programs for which MSFC has management responsibility
shall follow the NASA life cycle as shown in Figure 25-1.

Note: The content of Figure 3-1 is taken from NPR 7120.8 and included here for

clarity/readability.
| G]
NASA Life Pre-Formulation EROGREN STy PROGRAM
Cycle Phases : FORMULATION IMPLEMENTATION
1
Program v KDP 0 KDP I
Life Cycle (PAPPFOWFAD (Approve KDP n
Gates & Major rogram )l Program PCA)| (Termination)
Events Program 1 KDP II, IIL, IV ...
Start : PCA é§ (added per DA Discretion)*
Major Program FAD T Program Plan
P 1
R‘:‘gl:::: 1 Formulation Review Program StutusA Program SlatusA ngram StatuA
I (Internal Component) Review ** Review ** Review **
Documents |
1 . .
Independent 1 Formulation Review Independent Independent
Assessments : Assessment ** A Assessment **
1
1
. 3
! |
Projects 1
: Initial Project ***
| 3
! |
: Added Project
1
i Y
| |
1
1 Added Project
l
The program team is responsible for supporting high-level reviews such as the
CMA - Center Management Council governing PMC, CMC, Strategic Acquisition Planning, and Special Independent
DA - Decision Authority Assessments, as needed.
FAD - Formulation Authorization Document
KDP - Key Decision Point *  Additional KDPs (KDP II, III, IV, ...) may be added per DA discretion during
PCA - Program Commitment Agreement implemention. The DA may also determine these KDPs are not needed.
PMC - Program Management Council ** Details for these periodic revi nts should be di nted in the
Program Plan.
#*% Initial projects are not required to start prior to KDPI.

Figure 25-1 R&T Program Life-Cycle

25.1.1 The R&T Program Lead shall formulate and implement the R&T Program, including the
minimum set of reviews, technical data, and planning specified in this chapter, assign TD Project
Leads and R&T Portfolio Project Leads to manage their respective projects (in coordination with
the applicable Center Directors), and manage any project formulation activities that are required
while in the Program's Formulation Phase.
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25.2 Reviews

The R&T Program Lead shall conduct reviews required by the governing PMC, the CMC, the
Acquisition Strategy Planning (ASP) meeting, the Acquisition Strategy Meeting (ASM), the
Procurement Strategy Meeting (PSM), and the Special Independent Assessments.

25.3 Governance

For R&T Programs, the governing PMC and the DA for each KDP shall be as defined in Table

25-1.

Note: The content of Table 25-1 is based on content taken from NPR 7120.8 adapted
here for specific applicability to MSFC.

Authorities

Approving Official for Start and KDP 0

R&T Program
MDAA (or MSOD)

Comments

Program Decision Authority (DA) (KDP I,
IL 11L, ... n)

NASA Associate
Administrator (AA)

While the R&T Program KDP I is the NASA AA's signature
on the R&T Program Commitment Agreement (PCA), the
MDAA or MSOD concurrently signs the R&T Program
Plan for an R&T Program to continue into implementation.
The NASA AA can delegate responsibility to the MDAA or
MSO. Optional KDPs (KDP II, IIL, IV, ...) may be added per
DA discretion during implementation. The DA may also
determine these optional KDPs are not needed.

Selecting Official for Formulation

NASA AA

The NASA AA can delegate responsibility to the MDAA or
MSOD for selection of the Formulation Review team.

Selecting Official for Independent
Assessment Team(s)

MDAA (or MSOD)

The MDAA or MSOD can delegate responsibility for
selection of independent assessment team(s). Selecting
Official is responsible for development of the Term of
Reference (ToR).

Governing PMC

Agency PMC

The Agency PMC can delegate oversight responsibility to
the MD PMC or MSO equivalent.

Governing Document

R&T Program Plan

The R&T Program Plan is approved by the MDAA or
MSOD. The MDAA, MSOD, or their delegated
representative provides, in writing, a scope of the R&T
Program to the Program Lead.

Table 25-1 Summary of Authorities for R&T Programs

25.3.1 R&T Programs shall produce the required technical data and planning as documented in

Table 25-2.
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Pre- . .
. Formulation Implementation
R&T Program Technical and Planning Formulation
(per NPR 7120.8 & MPR 7120.1) KDP 0 KDPI| KDPII| KDPIII| KDPIV| KDPn
FR SR? SR’ SR’ SR’

Formulation Authorization Documentation (FAD) B/L?
R&T Program Commitment Agreement (PCA) B/L
R&T Program Plan B/L
Interagency and International Agreements B/L
Gap Analysis (literature search) B/L
TOR B/L
Systems Engineering Applicability Assessment (EMC approval) B/L
Documentation (from subordinate projects) of performance
against plan/baseline, including status/closure of formal actions SUM SUM SUM SUM SUM
from previous KDP.
Plans for work to be accomplished during next life cycle phase

. . Plan Plan Plan Plan Plan
(from subordinate projects).

' The Cross-Program Research follows the R&T Program Milestone Technical Data and Planning. except that an R&T Program FAD. a

> R&T Program status reviews may be conducted as part of status reviews of subordinate projects.

 KDP 0 occurs when the MDAA or MSOD approves the R&T Program FAD. This approval authorizes the R&T Program to move
Black text - Agency required review/data, Red text = Agency guidance/best practice,

Green test = MSFC added required review data, Blue text = MSFC added guidance/best practice

Table 25-2 Required Technical Data and Planning for R&T Programs

Note: Table 25-2 includes data/planning required by NPR 7120.8 and those added by
MSFC (shown in green). The following terms and definitions are used in Table 25-2.
“Summary” (SUM) is applied to data that synthesize the results of work accomplished.
“Plan” is applied to data that capture work that is planned to be performed in the
following phases. “Baseline” (B/L) indicates putting the data under configuration
control so that changes can be tracked, approved, and communicated to the team and any
relevant stakeholders. The expectation on data labeled “baseline” is that they will be at
least final drafis going into the designated LCR and baselined coming out of the LCR.
Baselining of data that will eventually become part of the Program or Project Plan
indicates that the data has the concurrence of stakeholders and is under configuration
control. Updates to baselined data require the same formal approval process as the
original baseline.

25.4 Research and Technology Program Pre-Formulation

25.4.1 The R&T Program Lead shall create the R&T Program FAD using the template provided
in Appendix C of NPR 7120.8 as guidance.

Note: The R&T Program FAD is approved by the MDAA or MSOD with concurrence by
the MSFC Center Director (or designee). The FAD may be implemented as an early
version of the program plan, provided it contains all the specified information. For
programs established through the Announcement of Opportunity (AO) process, the
MDAA letter selecting a specific AO proposal serves as the FAD.
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25.4.1.1 At a minimum, the R&T Program FAD shall:

a. Contain a statement of purpose for the proposed R&T Program and define its relationship to
the Agency's vision and mission, as defined by NPD 1001.0 and its alignment with NASA and/or
MSFC technology roadmaps.

b. Establish the scope of work to be accomplished to at least the project level prior to
completion of the Pre-Formulation.

c. Provide initial constraints, including resources, schedule, and participating organizations
within and external to NASA, including international partnerships.

d. Identify the Program Lead who will manage the Formulation effort.

e. Define the approach, resources, and reviews required to conduct R&T Program formulation
and implementation.

25.5 Research and Technology Program Formulation

25.5.1 The Program Lead shall create the R&T PCA, using the template provided in Appendix
D of NPR 7120.8 as guidance, and update it every two years (or as changes warrant).

Note: The R&T PCA is signed by the MDAA or MSOD and approved by the Program
DA with concurrence by the MSFC Center Director.

25.5.1.1 As a minimum, an R&T PCA shall:
a. Define the broad R&T Program objectives and its relationship to the Agency's vision and
mission, as defined by NPD 1001.0 and its alignment with NASA and/or MSFC technology

roadmaps.

b. Summarize the technical performance metrics with goals and minimum thresholds needed to
achieve the R&T Program objectives.

c. Identify the Program Lead who will manage the implementation effort.
d. Identify schedule, cost, safety, and risk factors.

e. Explain the involvement of R&T Program participants within and external to NASA,
including international partnerships and a listing of the specific agreements to be concluded.

f. Specify the independent reviews that will be performed during the life-cycle of the R&T
Program.
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g. Define any optional KDPs (such as KDP II, III, IV) required by the Program DA during
Implementation (the Program DA may determine that optional KDPs are not needed).

25.5.2 The Program Lead shall create the R&T Program Plan, using the template provided in
Appendix E of NPR 7120.8 as guidance, update it every two years (or as required), and ensure it
is consistent with the PCA.

Note: The R&T Program Plan is signed by the Program Lead and approved by the
MDAA or MSOD with concurrence by the Center Director.

25.5.2.1 As a minimum, an R&T Program Plan shall:
a. Define the R&T Program goals and specific objectives with clear traceability to the Agency's
vision and mission, as defined by NPD 1001.0 and alignment with NASA and/or MSFC

technology roadmaps.

b. Identify the main customers/beneficiaries and stakeholders of the R&T Program and the
stakeholder expectations and customer/beneficiary requirements/objectives.

c. Identify the projects under the R&T Program and identify whether they will be managed as
TD Projects or R&T Portfolio Projects.

d. Briefly describe the architecture of the R&T Program and its major components.

e. Identify the Program Lead who will manage the implementation effort.

f. Document the R&T Program requirements/objectives, including performance requirements/
objectives, and technical success criteria, and the process by which project requirements/

objectives are verified and validated for compliance with the program requirements/objectives.

g. Provide an integrated master schedule of R&T Program activities and events covering the life
of the R&T Program.

Note: NASA/SP-2010-3403 contains additional guidance and is available at
s.//nen.nasa.gov/web/pm/evm, under the Document Repository folder, in the EVM
Reference Guides sub-folder.

h. Describe the process by which the R&T Program assures compliance with NASA policies and
directives, as well as other applicable requirements.

1. Briefly describe the budget and acquisition approach to be applied at the R&T Program level
toward each project.
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J- Summarize the R&T Program’s approach for implementing safety, mission assurance and risk
management requirements and whether separate SMA and Risk Management Plans will be
developed (see 25.5.3).

k. Identify the reviews that the R&T Program will conduct and the approach for the related
projects, including Independent Assessments, R&T Program status reviews, and others in
response to MDAA, MSOD, or governing PMC requirements.

1. Identify any optional KDPs (such as KDP II, III, IV) required by the Program DA during
Implementation (the Program DA may determine that optional KDPs are not needed).

m. Identify those R&T Projects that have been designated as part of a Cross-Program Research.

n. Document the management responsibility and decision authority for those R&T projects that
have been assigned to the Cross-Program Research.

Note: Further description of those R&T projects is documented in the Cross-Program
Research Plan, not the R&T Program Plan.

0. Describe the process by which the R&T Program will assure project compliance with
environmental requirements in accordance with NPR 8580.1 and MPR 8500.1, including results
of the consultation with NASA HQ National Environmental Policy Act (NEPA) Coordinator to
evaluate potential for program cost and schedule savings associated with NEPA strategies.

p. Summarize the systems engineering processes the program will utilize to develop and flow
down R&T requirements/performance measures from the program to the projects, including (as a
minimum) requirements definition, and verification/validation. Reference separate SEMP, if
applicable.

25.5.3 If an R&T Program contains elements that include hardware used for flight (piloted or
unpiloted), flight control software, wind tunnel testing, or systems that could result in potential
harm to personnel or property, the Program Lead shall ensure that a SMA Plan and a Risk
Management Plan exist that address the applicable hazards.

Note: In many cases, these plans are already established by Center and/or facility
procedures for operations such as wind tunnel tests and flight testing and do not need to
be developed by the R&T Program. These plans may be included as part of the R&T
Program Plan, provided they contain the necessary information.

25.5.3.1 The SMA Plan shall identify and document program element-specific SMA roles,
responsibilities, and relationships with appropriate HQ and/or Center- SMA organizations. The
SMA Plan also addresses specific critical SMA disciplines, including system safety/hazard
analysis per NPR 8715.3 and NPR 8705.2; quality assurance per NPD 8730.5; SMA compliance
verification, audit, and reviews per NPR 8705.6; reliability and maintainability per NPD 8720.1;
software safety and assurance per NASA-STD-8719.13 and NASA-STD-8739.8; parts and
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material quality assurance per NPR 8735.1; contract quality assurance functions per NPR
8735.2; and other applicable NASA safety and mission success requirements.

Note: The plan should reflect the SMA role in areas such as: 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.

25.5.3.2 MWI 7120.6 contains the Center specific requirements for developing the Risk
Management Plan.

25.5.3.3 Refer to NPR 8705.5 for the process and requirements for conducting probabilistic risk
assessments.

25.6 Research and Technology Program Reviews During Formulation

25.6.1 Prior to KDP I, a FR shall be conducted to include the milestone technical data and
planning maturity matrix requirements provided in Table 25-2.

Note: The FR has both an internal and external component. The internal component is
an R&T Program review to ensure the R&T Program is ready to proceed to KDP I. The
external component is an independent assessment and is performed under the direction of
the selecting official identified in Table 25-1, or the selecting official may assign the 1A to
a separate organization. The selecting official for the FR team (see Table 25-1) is
responsible for the development and approval of the ToR.

25.6.1.1 The Independent Assessment should be conducted together with the internal component
as a single, integrated FR.

25.6.1.2 The FR shall consist of the following data:
a. The R&T Program Plan

b. The R&T PCA

c. SMA Plan, if required (see above)

d. Risk Management Plan, if required (see above)

e. Compliance to the environmental requirements in accordance with NPR 8580.1, and
Executive Order 12114.

f. Results of the consultation with NASA HQ NEPA Coordinator to evaluate potential for
program cost and schedule savings associated with NEPA strategies.
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g. ToR
h. Stakeholder expectations and customer/beneficiary requirements/objectives.

i. Technical performance requirements, technical success criteria, technical performance
measures, and how they will flow down from the program to the projects.

j. Process by which project requirements/objectives are verified and validated for compliance
with the program requirements/objectives.

k. Results of EMC-approved applicability assessment for the seventeen system engineering
processes.

l. Integrated Master Schedule

m. Documentation (from subordinate projects) summarizing performance against baseline plan
(for technical, schedule, and cost performance), including status/closure of formal actions from
previous KDP, and plans for work to be accomplished during next life-cycle phase.

25.7 Research and Technology Program Implementation

25.7.1 During R&T Program Implementation, the Program Lead shall:

a. Update the R&T Program Plan, as appropriate.

b. Execute the R&T Program Plan.

c. Update all required interagency and international agreements, as appropriate.

d. Conduct planning, program-level systems engineering, and integration, as appropriate, to
support the MD in initiating the project selection process.

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

f. Approve R&T Project FADs and TD/R&T Portfolio Project Plans.

g. Plan, prepare for and support R&T Program status reviews, independent assessments, CMC,
and governing PMC reviews, as appropriate. Independent assessments will be conducted
together with the Program Status Reviews, as a single integrated review. Program status reviews
may be conducted as part of the status reviews of subordinate projects.

h. Provide oversight of the projects within the R&T Program and ensure that status of project
performance (for technical, schedule, and cost performance) is reported periodically to the CMC
in accordance with MPR 7120.4. Review documentation (from the subordinate projects)
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summarizing performance against baseline plan (for technical, schedule, and cost performance),
including status/closure of formal actions from previous KDP, and plans for work to be
accomplished during next life-cycle phase, as well as documentation of progress towards the
technical success criteria and technical performance measures (goals and minimum thresholds).

i. Review and approve annual project budget submission inputs and prepare annual R&T
Program budget submissions.

j. Conduct R&T Program completion activities for each project in accordance with the project
life-cycle.

k. Support any reviews, KDPs, or [As required.
1. Perform any DA functions, as required or delegated by the DA.

25.7.2 The Program Lead shall document any optional KDPs (if determined necessary per
Program DA’s discretion) in the R&T PCA and R&T Program Plan.

Note: KDP n occurs when the Program DA authorizes an R&T Program to end. The
Program DA should coordinate any recommendations of the MDAA or Mission Support
Office Director (MSOD) and the Program Lead and Center Director. The decision of the
Program DA to discontinue an R&T Program is documented in written form, including
any recommendations relevant to existing contractual relationships, disposal of assets,
manpower support, and timeframe of closure process.

25.8 Cross-Program Research Management

The MDAA or MSOD may decide to collectively manage R&T Portfolio Projects taken from
various Agency programs within the MD or MSO. This choice may be made when research is
more efficiently solicited across program lines or a DA is needed who is independent from the
Agency program in order to prevent the appearance of bias when a Center is competing for
research activities that are under the purview of a Program Lead from that particular Center.
Cross-Program Research is managed by a Research Director (typically at NASA HQ) and may
be referenced elsewhere in Agency documentation as a “Research Program.”

25.8.1 If the Research Director is assigned to MSFC, the MSFC Research Director shall create a
Cross-Program Research Plan that encompasses all the R&T Portfolio Projects within his/her
purview, using the template provided in Appendix F of NPR 7120.8 as guidance.

Note: The Cross-Program Research Plan is signed by the Research Director and
approved by the MDAA or MSOD.
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25.8.2 As a minimum, a Cross-Program Research Plan shall:

a. Define the Cross-Program Research goals and specific objectives with clear traceability to the
Agency's vision and mission, as defined by NPD 1001.0, and alignment with NASA and/or
MSFC technology roadmaps.

b. Identify the main customers/beneficiaries and stakeholders of the Cross-Program research.

c. Briefly describe the management structure of the Cross-Program Research and associated
Portfolio Projects.

d. Identify the Research Director who manages the Cross-Program Research.
e. Define the selection process for awarding R&T, including the Selection Official.

f. Document the Cross-Program Research requirements/objectives, including performance
requirements/objectives, technical success criteria, and KPPs.

g. Provide a schedule of Cross-Program Research activities and events.

h. Describe the process by which the Cross-Program Research ensures compliance with NASA
policies and directives, as well as other applicable requirements.

1. Briefly describe the budget and acquisition approach to be applied to the Cross-Program
Research.

j. Define a process for determining openly competed, internally competed, and directed
investments.

k. Summarize the risk management approach to be used for the Cross-Program Research.

l. Include information on the specific programs that are transferring R&T Portfolio Project
management to the Research Director.

m. Describe the reviews that the Cross-Program Research will conduct, including FRs, peer
reviews, and other independent assessments, in response to MDAA, MSOD, or governing PMC
requirements.

n. Define any optional KDPs (such as KDP II, III, IV) required by the DA during
Implementation or determine that these optional KDPs are not needed.

25.8.3 The Program Lead shall ensure the Program Plan reflects the delegation of R&T Portfolio
Project management authority to the MSFC Research Director.
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25.8.4 The MSFC Research Director shall ensure the Cross-Program Research Plan reflects the
delegation of R&T Portfolio Project management authority from the Program Lead.

25.8.5 The MSFC Research Director shall use the R&T Program Requirements and the
R&T Program Life-Cycle with changes specified in Table 25.8-1 as a guideline for managing
Cross-Program Research.

Note: The content of Table 25.8-1 is taken from NPR 7120.8 and included here for

clarity/readability.
. Specific Exceptions for
Authorities R&T Program Cross-Program Research P P
Cross-Program Research
An R&T FAD is not required. KDP
Approving Official for Start 0 occurs when the assignment of
MDAA (or MSOD MDAA (or MSOD .
and KDP 0 (or MSOD) (or MSOD) the Research Director is formally
made.
Program Decision An R&T PCA is not required. KDP
NASA Associate T occurs when the MDAA or
Authority (DA) (KDP I, IL 2
uthori yH(I )n() > | Administrator (AA) ' MDAA or MSOD MSOD approves the Cross-
> Program Research Plan.
Selecting Official for . A Formulation Review is not
. . NASA AA :
Formulation Review Team required.
Selecting Official for
Independent MDAA or MSOD MDAA or MSOD
Assessment Team(s)
Governing PMC Agency PMC 3 MD PMC or MSO equivalent
Governing Document R&T Program Plan (NPR|Cross-Program Research Plan (NPR
g 7120.8, Appendix E) 7120.8, Appendix F)

1The NASA AA can delegate responsibility to the MDAA or MSOD.

20ptional KDPs (KDP I, III, IV, etc.) may be added per DA discretion during implementation. The DA may also determine
these optional KDPs are not needed.

3The Agency PMC can delegate oversight responsibility to the MD PMC or MSO equivalent.

The Program, Project, and Cross-Program Research Plans should reflect modifications due to the comments above and
document the attendant rationale for the change. The MDAA or MSOD is responsible to the Program DA and Agency PMC
for the entire Program regardless of any Cross-Program Research agreement. The Program Lead, and the Research
Director if there is a Cross-Program Research agreement, are responsible to the MDAA or MSOD. The Research Director
supports the MDAA or MSOD with any necessary reviews or requirements placed upon the program by the Program DA
and Agency PMC.

Table 25.8-1 Cross-Program Research
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CHAPTER 26. TECHNOLOGY DEVELOMENT PROJECT LIFE-CYLE
REQUIREMENTS

26.1 Technology Development Project Life-Cycle

Technology Development (TD) projects for which MSFC has management responsibility shall
follow the TD Project life-cycle as shown in Figure 26-1.

Note: The content of Figure 26-1 is based on content taken from NPR 7120.8 adapted
here for specific applicability to MSFC.

0 PROJECT
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Cycle Phases | FORMULATION IMPLEMENTATION
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rojec N . Imple mentation
Life Cycle Pre-Formulation Formulation (Techn(l))logv Maturation) : Transfer of
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projects with SAR FRR
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The project team is responsible for supporting high-level review such as the goveming PMC, CMC, Strategic Acquisition Planning, and Special

CDR—Citical Design Review ORR—Operational Readiness Review | [heprct tom s sponibie fr s

CERR—Critical Events Readiness Review PDR—Preliminary Design Review
CMC—Center Management Council PFAR—Post-Flight Assessment
DR—Decommissioning Review Review

FAD—Formulation Authorization DocumetRLAR—Post-Launch Assessment

*KDP B, D, and E may be added per DA direction. The DA may also determine these KDPs are not needed.
**The external component of the Status Review helps ensure mature technologies can be utilized when available.

LRR—Launch Readiness Review
MCR—Mission Concept Review
MDR—Mission Definition Review

SDR—System Definition Review
SIR—System Integration Review
SRR—System Requirements Review

FRR—Flight Readiness Revi Revi FOOTNOTES

ight Readiness View eview

e .. PMC—P: M: C il 1 TD Project Reviews include specific technical reviews added by MSFC for TD projects with TRL >5. MSFC added required reviews are shown
KDP—Key Decision Point ~—Program Management Council n green. MSFC added guidance, t practice” reviews are shown in blue. These reviews do not require an extemal component and may be
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provided that they address the minimum products necessary to accomplish the objectives of each required review, per MPR 7123.1
Formulation Review (FR) may be conducted as part of Preliminary Design Review (PDR).
Project Plans are baselined at KDP C and are reviewed and updated as required, to ensure project content, cost, and budget remain consistent

Figure 26-1 TD Project Life-Cycle
26.1.1 TD Project Lead shall formulate and implement the TD Project, including the minimum
set of reviews, technical data, and planning specified in this chapter.
26.2 Reviews

The TD Project Lead shall support reviews required by the governing PMC, the CMC, the ASP
meeting, the ASM, the PSM, and Special Independent Assessments.
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26.3 Governance

For TD Projects, the governing PMC and the DA for each KDP shall be as defined in Table 26-1.

Note: The content of Table 26-1 is based on content taken from NPR 7120.8 adapted

here for specific applicability to MSFC.

Technology
Authorities Development Comments
Project

The MDAA or MSOD can delegate

Approving Official for Start MDAA (or MSOD) |responsibility to the Program Lead or Research
Director.

. .. . The MDAA or MSOD can delegate
P t D Authority (DA) (KDP A-F
roject Decision Authority (DA) ( ) MDAA (or MSOD)  |responsibility to the Program Lead or Research
Director.
. . The MDAA or MSOD 1

Selecting Official for Independent Assessment rese onSibilitorto tslg Prcoan :;?:;Z Selectin

And Formulation Review Team(s) MDAA (or MSOD) p L Y . & ) ¢
Official is responsible for development of
Terms of Reference (ToR).

Governing PMC MD PM.C or MSO

Equivalent
The TD Project Plans are approved by the
: . Project DA with concurrence by the Program

Governing Document TD Project Plan .
Lead and applicable
Center Director(s) (CD).

Table 26-1 Summary of Authorities for TD Projects

26.3.1 TD Projects shall produce the required technical data and planning as documented in

Table 26-2.

Note: Table 26-2 includes technical data, planning, and reviews required by NPR 7120.8
and those added by MSFC. MSFC added data/reviews are applicable for TRL greater
than 5, and are shown in green text (required) or blue (potentially applicable review).
For additional guidance on applicability see the MSFC Customization Spreadsheet
(available on the MIDL under the Project Specific Documentation page). The TD
Project may customize the entrance/success criteria and degree of formality of the
reviews, or combine reviews; provided that they include the minimum data content
necessary to accomplish the objectives of each review and satisfy the success criteria that
is applicable for that particular TD project, as indicated in MPR 7123.1.
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P Closure/
F rf-t' Formulation Implementation Transfer of
TD Technical Data and | “0rmulation Technology
Planning (per NPR 7120.8
& MPR 7120.1) KDP A KDP B KDP C KDP D KDP E KDP F
) : . § , | DCR/SAR/ ,| MRR/ § ) . X .
MCR SRR” FR/PDR” CDR SIR” .2 [ORR 2 |PLAR"|CFRR" | PFAR" DR DRR’/COR
Pre-Ship FRR
Headquarters and Program Data/Planning
TD Project Formulation
Authorization Document (FAD) B/L
- e ; X - -
Panvershlps and inter-agency Preliminary B/L (US partnerships & | B/L (international
and international agreements agreements) agreements)
Environmental compliance
d ion (see NPR 8580.1 FINAL
and MPR 8500.1)
Project Technical Data '
hna.l Report from Closeout ‘ ‘ ‘ ‘ ‘ ‘ FINAL
Review
Program Planning, and Control Data
TD Project Plan Preliminary B/L
Systems Engineering
Applicability Assessment (EMC B/L
approved)
Documentation of performance
against plans for work to be
accomplished during next
implementation phase, including Summary Summary Summary Summary
performance against baselines
and status/closure of formal
actions from previous KDP.
Schedule, work breakdown
stucture, and allocation of Preliminary B/L Update | Update Update Update
resources.

! These document the work of the key technical activities performed in the associated phases.

% For TD projects with TRL > 5

Black text - Agency required review/data, Red text = Agency guidance/best practice, Green text = MSFC added required review data, Blue text = MSFC added guidance/best practice

Table 26-2 Required Technical Data and Planning for TD Projects

Note: The following terms and definitions are used in Table 26-2. “Initial” is applied to
data that are continuously developed and updated as the program or project matures.
“Final” is applied to data that are expected to exist in this final form, e.g., minutes and
final reports. “Summary” (SUM) is applied to data that synthesize the results of work
accomplished. “Plan” is applied to data that capture work that is planned to be
performed in the following phases. “Preliminary” (Prel) is the documentation of
information as it stabilizes but before it goes under configuration control. It is the initial
development leading to a baseline. Some data will remain in a preliminary state for
multiple LCRs. The initial preliminary version is likely to be updated at subsequent
LCRs but remains preliminary until baselined. “Baseline” (B/L) indicates putting the
data under configuration control so that changes can be tracked, approved, and
communicated to the team and any relevant stakeholders. The expectation on data
labeled “baseline” is that they will be at least final drafts going into the designated LCR
and baselined coming out of the LCR. Baselining of data that will eventually become
part of the Program or Project Plan indicates that the data has the concurrence of
stakeholders and is under configuration control. “Update” (UPD) is applied to data that
are expected to evolve as the formulation and implementation processes evolve. Only
expected updates are indicated. However, any data may be updated, as needed. Updates
to baselined data require the same formal approval process as the original baseline.
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26.4 Technology Development Project Pre-Formulation

26.4.1 The TD Project Lead shall create an R&T Project FAD, using the template provided in
Appendix G of NPR 7120.8 as guidance.

Note: The R&T Project FAD is approved by the Project DA with concurrence by the
Program Lead. The FAD may be implemented as an early version of the project plan,
provided it contains all the specified information. For projects established through the
AO process, the MDAA letter selecting a specific AO proposal serves as the FAD.

26.4.1.1 As a minimum, an R&T Project FAD shall:

a. Contain a statement of purpose for the proposed project and define its relationship to the
Program’s strategic goals and objectives, and its alignment with NASA and/or MSFC technology
roadmaps.

b. Establish the scope of work to be accomplished.
c. Identify the TD Project Lead.
d. Identify the management process for the project.

e. Provide initial constraints, including resources, schedule and project participants within and
external to NASA, including international partnerships.

f. Define the approach, resources, and reviews required to conduct project formulation and
implementation.

g. Identify optional KDP B if required by the DA during Formulation or identify optional KDP
B is not needed.

Note: Approval of the R&T Project FAD by the Project DA is KDP A, which initiates the
Project's movement from Pre-Formulation into the Formulation phase of the life-cycle.

26.5 Technology Development Project Formulation

26.5.1 During Formulation, the TD Project Lead should develop a preliminary WBS, project
schedule, and the allocation of resources to perform the project. The preliminary WBS should
include an element (level 3 or lower) specifically for capital assets when purchase of capital
assets is required. The project’s preliminary WBS and associated final WBS should be
consistent with Appendix K of NPR 7120.8. The NASA Work Breakdown Structure Handbook
and NASA Schedule Management Handbook contain additional guidance which
programs/projects may use to establish the WBS, accompanying dictionary, and schedule.
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Note: NASA/SP-2010-3404 and NASA/SP-2010-3403 are available at
https://nen.nasa.gov/web/pm/evm, under the Document Repository folder, in the EVM
Reference Guides sub-folder.

26.5.2 The TD Project Lead shall complete the Capitalization Determination Form (CDF) (NF
1739) if any NASA-owned equipment purchased on the project has an acquisition value of
$500,000 or greater per item, has an estimated useful life of two years or more, and has a
planned use on another project.

26.5.3 The Project Lead shall identify the customers/beneficiaries who will benefit from the TD
Project. The customers/beneficiaries may include space flight projects, another R&T Program,
another Government agency, the aeronautics community, or the U.S. aerospace industry.

26.5.4 The TD Project Lead shall define specific points of contacts including working groups,
advisory committees, integrated product teams, technology infusion liaisons that are capable of
representing the customer/beneficiary’s requirements, such as technology needs, technology
prioritization, key performance parameters, and technology maturity, for TD.

26.5.5 The TD Project Lead shall define customer/beneficiary requirements, objectives, credible
technology needs, and key performance parameters. Credible technology needs are derived from
sources such as the customer/beneficiary’s mission concept studies or design reference missions
(DRMs), technology roadmaps and associated system analysis, or technology gap analysis. This
derivation should be consistent with the overall R&T program goals and objects, not duplicative
of existing TD efforts, and include an assessment of the maturity level of each needed
technology that identifies both the current TRL and a desired, target TRL goal that is acceptable
to the customer/beneficiary. The derivation should also include assessment of KPPs that identify
the minimum threshold performance levels necessary to meet the customer/beneficiary’s mission
requirements, and an assessment of any heritage elements. The initial derivation of technology
needs is done at the system concept level (during formulation) and is later, iteratively refined
(during implementation) down through the WBS (in conjunction with overall architectural
studies and end-item system design) to provide greater granularity to the definition of needed
technologies and associated technical performance requirements for key parameters. Refer to
MSFC-HDBK-3173 for additional, detailed guidance and best practices, relative to TD project
formulation, implementation, and evaluation. Refer to Appendix L for the system characteristics
and criteria that define the standard TRL levels.

26.5.5.1 The assessment of heritage elements should consider the intended application and
operational environment compared to how they were previously used.

Note: Refer to NASA/SP-2007-6105, Appendix G, for additional guidance on assessment
of heritage elements being used in a different operational environment or different
architecture.

26.5.6 The TD Project Lead shall ensure the customer/beneficiary is involved in these
assessments and the results should be consistent with the customer/beneficiary’s technology
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infusion plan. Examples of customer/beneficiary involvement include working with product
integration teams and technical points of contact/liaisons from NASA space flight
programs/projects, the aeronautics community, other NASA-focused technology projects, and
other commercial partners, to identify gaps/shortfalls in existing technologies, and to review and
assess the TD project’s overall TD plans and technical success criteria for compatibility with the
customer/beneficiary’s technology infusion plans.

26.5.7 The TD Project Lead shall ensure that appropriate analyses and studies are conducted to
justify technology selections.

Note: Techniques such as Alignment Matrices, Return on Investment vs. Risk Matrices,
or Technology S-curve Maps can be used to determine the best mix of technologies that
will balance the project's risk posture. Formal systems analysis should be performed,
when practical, to support the results. These analyses should include investment
priorities for developing alternative technologies to maximize the probability of success
and to enable rational allocation of resources in the event of budget fluctuation.

26.5.8 The TD Project Lead shall perform an assessment (gap analysis) of related TD activities
in other NASA programs, other Government agencies, and the commercial sector to eliminate
unnecessary duplication of effort. This assessment is typically based on a literature search and
technical coordination/communication with points of contact in other NASA programs, other
Government agencies, and the commercial sector. This assessment should include (as a
minimum) a listing of identified technology needs with rationale for each, confirming that
duplicative TD efforts are not currently existing in these other areas, and include consideration of
any related TD efforts that were tried but failed.

26.5.9 TD Project Lead shall establish and document Key Performance Parameters (KPPs) for
each task or deliverable, and ensure that they are reviewed annually by the customer/beneficiary
to verify that they are still aligned with mission requirements.

26.5.10 The TD Project Lead shall create a TD Project Plan, using the template provided in
Appendix H of NPR 7120.8 as guidance, and ensure it is updated (as required) and maintained
consistent with the R&T Program Plan.

Note: Approval of this project from the formulation phase to implementation (KDP C) is
granted by the DA’s approval of the TD Project Plan.

26.5.10.1 As a minimum, a TD Project Plan shall:

a. State the specific project objectives, performance goals, and their relationship to the program
objectives and goals, and their alignment with NASA and/or MSFC technology roadmaps.

b. Present a technical description of the project. Identify customer/beneficiary
requirements/objectives, credible technology needs, key performance parameters necessary to
meet the customer/beneficiary’s mission requirements, and results of analyses/studies conducted
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to justify technology selections. Also include an assessment of the maturity level of each needed
technology that identifies both the current TRL and a desired, target TRL goal that is acceptable
to the customer/beneficiary.

c. Document the project requirements/objectives and how they will flow down from the program
to the projects, including KPPs and Independent Assessments. Describe the technical
performance requirements, technical success criteria, and technical performance measures (i.e.
KPPs) including the specific goals/minimum threshold values needed to achieve the
program/project objectives/goals and meet the customer/beneficiary needs.

d. Document an assessment (Gap Analysis) of related TD activities, including failures
experienced in the same or similar development efforts, in other NASA programs, other
Government agencies, and the commercial sector to eliminate unnecessary duplication of effort.
Include in the assessment (gap analysis), how the proposed approach will address the failures/LL
from any related past TD efforts, and how it will reduce the risk of a repeated failure

e. Identify the TD Project Lead.

f. Define the project’s management approach, resource requirements (including NASA
personnel, facilities, and aircraft uses), schedule and WBS.

g. Describe the project’s strategy for technology transition.
h. Summarize the project’s approach for implementing safety, mission assurance and risk

management requirements and whether separate SMA and Risk Management Plans will be
developed (see 26.5.13).

i. Define the specific reviews that will be conducted during the performance of the project,
including independent assessments.

j. Document the project's approach to implementing IT security requirements.
Note: Refer to NPR 2810.1 for additional detailed requirements.

k. Identify any optional KDPs (KDP B, D, and E) required by the DA as well as optional [As
and determine the technical data and planning required for each.

. Summarize the systems engineering processes the project will utilize to produce the
deliverable technology products (hardware and software), including (as a minimum)
requirements definition, CM/control, verification/validation, and system acceptance for the
deliverable technology end item. Reference separate SEMP, if applicable.

m. Describe how the project will develop the payload safety process deliverables in accordance
with NPR 8715.7 for Expendable Launch Vehicle (ELV) payloads.
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n. Describe how the project will implement the Orbital Debris/End of Mission Plan (EOMP)
requirements specified in NPR 8715.6, if applicable.

0. Describe how the project will implement the export control requirements specified in MPR
2190.1 and NPR 2190.1.

p. Describe how the project will develop a Human Rating Certification Package (or equivalent
for ISS payloads) specified in NPR 8705.2, if applicable.

q. Describe how the project will implement the nuclear safety launch approval requirements
specified in NPR 8715.3, if applicable.

Note: This minimum content may be addressed within the project plan, or in a separate
document, at the project’s discretion.

26.5.10.2 The TD Project Lead shall ensure the applicable Center Director (or designee
responsible for committing workforce and facilities) is added as a concurrence signature, to the
TD Project Plan, for each Center at which the project resides.

26.5.11 For TD Projects proposing the construction of new or modification to existing NASA-
owned facilities using Construction of Facilities (CoF) funding; the TD Project Lead shall
complete a preliminary business case analysis.

Note: A business case guide can be located at

https://dml.msfc.nasa.gov/directives
Refer to NPD 8820.2 and NPR 8820.2 for additional details. The “business case
analysis” is referred to as a “Life-Cycle Cost Analysis” in NPR 8820.2.

26.5.12 For TD Projects proposing the acquisition of new aircraft, the TD Project Lead shall
coordinate with the Office of Strategic Infrastructure and prepare a business case analysis which
will be approved by the MDAA and the AA for the Office of Strategic Infrastructure.

Note: Refer to NPR 7900.3 for additional details. The term “aircraft” includes both
piloted and unmanned aerial vehicles.

26.5.13 If a TD Project contains elements that include hardware used for flight (piloted or
unpiloted), flight control software, wind tunnel testing, or systems that could result in potential
harm to personnel or property, the Project Lead shall ensure that a SMA Plan and a Risk
Management Plan exist that address the applicable hazards.

Note: In many cases, these plans are already established by Center and/or facility
procedures for operations such as wind tunnel tests and flight testing and do not need to
be developed by the TD Project. These plans may be included as part of the TD Project
Plan, provided they contain the necessary information.
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26.5.13.1 The SMA Plan shall identify and document project-specific SMA roles,
responsibilities, and relationships with appropriate HQ and/or Center-level SMA organizations.
The SMA Plan also addresses specific critical SMA disciplines, including system safety/hazard
analysis per NPR 8715.3 and NPR 8705.2; quality assurance per NPD 8730.5; SMA compliance
verification, audit, and reviews per NPR 8705.6; reliability and maintainability per NPD 8720.1;
software safety and assurance per NASA-STD-8719.13 and NASA-STD-8739.8; parts and
material quality assurance per NPR 8735.1; contract quality assurance functions per NPR
8735.2; and other applicable NASA safety and mission success requirements.

Note: The plan should reflect the SMA role in areas such as: 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.

26.5.13.2 MWI 7120.6 contains the Center specific requirements for developing the Risk
Management Plan.

26.5.13.3 Refer to NPR 8705.5, Probabilistic Risk Assessment (PRA) Procedures for NASA
Programs and Projects, for the process and requirements for conducting probabilistic risk
assessments.

26.5.14 The TD Project Lead shall ensure that proposals and plans for subordinate
activities/tasks include documentation of environmental compliance, environmental permit
considerations, and NEPA evaluation.

26.6 Technology Development Project Reviews During Formulation

26.6.1 During the Formulation phase, an internal MSFC System Requirements Review and
Preliminary Design Review shall be conducted for TD projects with TRL greater than 5, using
the guidance on entrance and success criteria, and the minimum data content required to
accomplish the objectives of the review and satisfy the applicable success criteria, as described
in MPR 7123.1.

Note: The SRR and PDR does not require an external component and may be conducted
internal to the TD Project. The TD Project may customize the entrance/success criteria
guidance and the degree of formality of the review, as appropriate; provided that they
address the minimum data content necessary to accomplish the objectives of the review
and satisfy the success criteria that is applicable for that particular TD project, as
indicated in MPR 7123.1.

26.6.2 Prior to KDP C, an FR shall be conducted per the milestone technical data and planning
maturity matrix requirements provided in Table 26-2 and minimum review content in 26.6.2.2
below. FR may be conducted as a part of a Preliminary Design Review.
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26.6.2.1 The Independent Assessment should be conducted together with the internal component
as a single, integrated FR .

Note: The FR has both an internal and external component. The internal component is

a project review to ensure the project is ready to proceed to KDP C. The external
component is an independent assessment that includes the customer/beneficiary and may
involve external advisory groups such as the National Research Council (NRC). The FR
will assess the project’s alignment with the customer/beneficiary’s needs and the
adequacy of the TD Project Plan to meet the specified objectives. The selecting official
identified in Table 26-1 assigns the IA to be performed by one or more organizations. The
external component is accomplished concurrently with the internal component by adding
independent assessors to the internal project review team. The selecting official for the
FR team (see Table 26-1) is responsible for the development and approval of the ToR.

26.6.12.2 The FR shall consist of the following data:

a. Summary of the data that was reviewed in the System Requirements Review and results of
that review including plans to correct any deficiencies found.

b. The TD Project Plan

c. SMA Plan, if required (see above)

d. Risk Management Plan, if required (see above)

e. ToR

f. Stakeholder expectations and customer/beneficiary requirements/objectives.

g. Technical performance requirements, technical success criteria, and technical performance
measures.

h. Verification/Validation Plan (i.e. process by which technologies will be verified and validated
for compliance with the project requirements/objectives).

i. Results of EMC approved applicability assessment for the seventeen system engineering
processes.

j. Integrated Master Schedule
k. Summary of initial overall technology maturity assessment for the project.
. Gap Analysis of related TD activities, including failures experienced in the same or similar

development efforts, in other NASA programs, other Government agencies, and the commercial
sector.
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m. Documentation summarizing performance against baseline plan (for technical, schedule, and
cost performance), including status/closure of formal actions from previous KDP, and plans for
work to be accomplished during the next life-cycle phase.

26.7 Technology Development Project Implementation

26.7.1 The TD Project Lead shall establish a WBS, in accordance with Appendix K of NPR
7120.8, a project schedule with milestones for each element in the WBS, and an allocation of the
project’s available resources necessary to achieve each milestone. The milestones should be
chosen at intervals sufficient to demonstrate steady progress towards achieving the overall KPPs
for the project.

26.7.2 The TD Project Lead shall track progress against a baseline plan. The WBS, the project
schedule, and the allocation of resources to milestones constitute the baseline plan for assessing
technical, schedule, and cost performance

26.7.3 The TD Project Lead shall provide immediate written notice and a recovery plan to the
Program Lead and MDAA or MSOD, if the implementation costs of the project are estimated to
exceed the baseline cost by 15 percent or more, or if a schedule milestone is estimated to be
delayed 6 months or more, for development project (or single contracts) exceeding $250 million
LCC.

26.7.4 The TD Project Lead shall conduct TD Project status reviews annually to assess both
progress towards the KPPs and the maturity of the technology. In addition, status reviews may
be called by the MDAA, MSOD, or Program Lead at any time to determine the need to modify
or end the project.

Note: TD Project status reviews may be conducted as part of the MPR 7123.1 defined
technical reviews (see 26.7.6) provided that they occur at least annually.

26.7.4.1 The TD Project Lead shall provide (to the R&T Program), documentation summarizing
performance against baseline plan (for technical, schedule, and cost performance), including
status/closure of formal actions from previous KDP, and plans for work to be accomplished
during the next life-cycle phase. This includes documentation of progress toward achieving the
overall KPPs (goals and minimum thresholds) for the project.

26.7.5 The TD Project Lead shall periodically report the status of project performance to the
CMC in accordance with MPR 7120.4.

26.7.6 During implementation, an internal MSFC Critical Design Review (CDR), Design
Certification Review (DCR), System Acceptance Review (or Pre-Ship Review), and Flight
Readiness Review (FRR) (as a minimum) shall be conducted for TD projects with TRL greater
than 5, using the guidance on entrance and success criteria, and the minimum data content
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required to accomplish the objectives of the review and satisfy the applicable success criteria, as
described in MPR 7123.1.

Note: These reviews do not require an external component and may be conducted
internal to the TD Project. The TD Project may customize the entrance/success criteria
guidance and the degree of formality of these reviews, as appropriate; provided that they
address the minimum data content necessary to accomplish the objectives of each review
and satisfy the success criteria that are applicable to that particular TD project, as
indicated in MPR 7123.1. The DCR may be combined with the System Acceptance
Review (SAR). The DCR/SAR may be considered a final Pre-Ship Review at which all
requirements and the as-built configuration will be verified. The FRR may be conducted
as part of a larger FRR, provided that all requirements, the as-built configuration, and
the system interfaces have been verified and the MSFC Center Director is briefed on the
state of flight readiness prior to the larger review. For some TD Projects, other
technical reviews (such as MCR, SIR, ORR, Post Launch Assessment Review (PLAR))
may be applicable, depending on specific characteristics of the technology end item
under development, and its ultimate mission/flight application (such as ground-based
development vs. flight mission, human vs. robotic mission, ELV vs. suborbital flight).

26.7.7 Test Readiness Reviews shall be conducted (as required) for any hazardous tests, in
accordance with MWI 8715.17 and ED-OWI-004.

26.8 Technology Development Project Transition/Closure

26.8.1 The TD Project Lead shall conduct a closeout review of the project’s accomplishments
and/or failures, including an independent assessment of the final TRL and other maturity
measures, and/or remaining issues. A final report is required for the Closeout Review.

26.8.2 The TD Project Lead shall document LL, in accordance with this MPR.

26.8.3 The TD Project Lead shall ensure that sufficient data is archived, in accordance with
NPR 1441.1, so that future users can assess the technology maturity (such as TRL) and
incorporate the technology into system designs.

Note: These data include the final report from the Closeout Review, engineering
drawings, specifications, test reports, and any other documentation of project activities
and results necessary for future researchers to understand the work performed and the
results that were achieved, to include both successes and failures.
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26.9 Technology Development Project Evaluation

26.9.1 The TD Project Lead shall ensure TRLs and/or other measures of technology maturity
that are important to the customer/beneficiary are used in conjunction with KPPs to assess
maturity throughout the project life-cycle. When a TD Project uses a measure of maturity other
than TRLs, the measurement system should map back to TRLs. See the table in Appendix F for
a description of each TRL level.

26.9.2 The TD Project Lead shall provide data, thru the Program Lead, to an independent group
for their assessment of the project’s maturity assessment.

26.9.3 The following guidance is provided to outline the process that TD Projects should use to
assess technology maturity throughout the project life-cycle.

a. Define all terminology used in the TRL descriptions.

b. Provide a formal Gap Analysis of technology needs and identify the process for periodic
assessment, including termination/transition of technologies and introduction of new
technologies.

c. Provide a formal assessment of the TRL for each technology, and annually assess progress
toward defined TRL goals. The assessment should occur at the system, subsystem, and
component levels.

d. The TRL of the system is determined by the subsystem having the lowest TRL in the system,
which in turn is determined by the component having the lowest TRL in the subsystem.

e. The depth of this assessment will vary greatly according to the state of the project. As the
technology matures, the assessment should go into greater detail.

f. Prepare a list of Critical Technology Elements, which are essential in meeting technology
requirements and have substantial risk, cost, and/or schedule associated with their development.

g. Perform an Advancement Degree of Difficulty assessment of what is required to advance the
technology to the desired TRL. This is done in conjunction with the WBS and is used as the
basis for the technology roadmap and cost.

h. Prepare a roadmap for each TD Project that addresses the cost, schedule, and risk associated
with advancing each element to the point necessary to meet requirements in a timely manner.
Identify alternate paths, decision gates, off-ramps, fallback positions, and quantifiable milestones
with appropriate schedules. The roadmap outlines the overall strategy for progressing towards
the KPPs, and shows how interim performance milestones will be verified through test.
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1. Assess the project annually through the aggregate assessment of the individual technologies
and their progress toward the stated TRL goal. The initial maturity assessment is done in the
Formulation (or Pre-Formulation) phase and updated at the project status reviews.

26.10 Requirements Flow-Down for Technology Development Project Elements

26.10.1 Portions or elements of TD Projects may be accomplished at different Centers. The TD
Project Lead shall flow down requirements for this work sufficiently to ensure requirements are

met at the TD Project level.
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CHAPTER 27. Research and Technology PORTFOLIO PROJECT LIFE-CYLE

REQUIREMENTS

27.1 Research and Technology Portfolio Project Life-Cycle

R&T Portfolio projects for which MSFC has management responsibility shall follow the NASA
R&T Portfolio Project life-cycles as shown in Figure 27-1 and Figure 27-2.

Note: The content of Figure 27-1and 27-2 is taken from NPR 7120.8 and included here

for clarity/readability.

NASA Life

PROJECT\QFOVS

PROJECT

.
SR AN 5

Portfolio
Project
an

Cycle Phases FORMULATION IMPLEMENTATION
Project Pre- L. ) Closure or
Life Cycle . Formulation Projectin Portfolio Cycle Process Transfer
Phases Formulation of R&T
Project Y7Prnjecl :7 V :7 KDP D KDP E v KDP F 7 lef Archival
Life Cycle Start (added per (added per (Transfer or of Data
G: & KDP A KDP B (added KDP|C DA discretion)* DA discretion)* Closure)

ates (approval per DA (appr¢ve
Major Events & gxsﬂ';ect discretion) * Portfdlio

Project

A’

Plan)
Portfolio Cycle m **

Portfolio Cycle m+1 **

v

Portfolio Cycle m+2 **

\'
\

Reviews Formulation Review
(Internal Component)
Formulation Review
Independent (External Component)***
Assessments

A

Status Review

A

IA/Peer Reviews
(may be within Portfolio Cycle)

A
A

Status Review

1A/Peer Reviews
(may be within Portfolio Cycle) (may be within Portfolio Cycle)

A

Status Review

A

[A/Peer Reviews

CMC - Center Management Council

DA — Decision Authority

FAD - Formulation Authorization Document
IA —Independent Assessment

KDP - Key Decision Point

PMC - Program Management Council

needed.

KDPs are not needed.

** See Figure 27-2 for Portfolio Cycle.

The project teamis responsible for supporting high-level reviews such as the governing
PMC, CMC, Strategic Acquisition Planning, and Special Independent Assessments, as

KDP B, D, and E may be added per DA discretion. The DA may also determine these

***The external component of the Formulation Review is optional per DA discretion.

Figure 27-1 R&T Portfolio Project Life-Cycle
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NASA Life Approval PROJECT
Cycle Phases HORNOBON IMPLEMENTATION
Portfolio Submit a Recommend i CI f
X Receive Evaluate ! Issue Monitor osure o
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Phases ortiolio Proposal Proposals Investigati
Portfolio Cycle Start. KDP Y v _KDPZ | *
Gates & Mijor POCV)‘,‘C"IQO KDP X (Approve Selection (Completion of Investigations)
Document)
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Document) f Publish Results
Final Archiving
f f of Data
Annual Annual
Progress Progress
Report Report
Reviews A A A
Fonhullalion Status Status
Review Review Review
Independent A
Assessments Peer Review of Proposdls
Some Mission Directorates and Mission Support Offices choose to treat internal and external
proposal cycles as separate portfolio cycles and some solicit all proposals in one open proposal
KDP - Key Decision Point solicitation.
WL = WA [Reserveh AT S KDPs are notional and are usually defined by events that are specific to the process being used. For
example, for competed efforts utilizing an NRA, KDP X occurs when the NRA is approved by the
appropriate official

Figure 27-2 Portfolio Cycle
27.1.1 R&T Portfolio Project Lead shall formulate and implement the R&T Portfolio Project,
including the minimum set of reviews, technical data, and planning specified in this chapter.
27.2 Reviews

The R&T Portfolio Project Lead shall support reviews required by the governing PMC,
the CMC, the ASP meeting, the ASM, the PSM, and Special Independent Assessments.

27.3 Governance

For R&T Portfolio Projects, the governing PMC and the DA for each KDP shall be as defined in
Table 27-1 and Table 27-2.

Note: The content of Table 27-1 and 27-2 is based on content taken from NPR 7120.8
adapted here for specific applicability to MSFC.
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Authorities

R&T Portfolio Project

Summary of Authorities for R&T Portfolio Projects

Comments

The MDAA or MSOD can delegate

Approving Official for Start MDAA (or MSOD) responsibility to the Program Lead or
Research Director.
Proiect Decision Authori The MDAA or MSOD can delegate
) Rl MDAA (or MSOD) responsibility to the Program Lead or
(DA) (KDP A-F) .
Research Director.
The MDAA or MSOD can delegate
Selecting Official for responsibility to the Program Lead or
Independent Assessment and MDAA (or MSOD) Research Director. Selecting Official
Formulation Review Team(s) is responsible for development of
Terms of Reference (ToR).
Governing PMC MD PMC or MSO equivalent
The R&T Portfolio Project Plans are
approved by the Project DA with
Governing Document R&T Portfolio Project Plan  |concurrence by the Program

Lead/Research Director and
applicable Center Director(s) (CD)

Table 27-1 Summary of Authorities for R&T Portfolio Projects
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Program Lead Led

R&T Portfolio Project Management Structure

Research Director Led

(Cross-Program Research)

Manager R&T Portfolio Project Lead R&T Portfolio Project Lead

Approving Official for Start MDAA (or MSOD)' MDAA (or MSOD)*

DA for KDP A (approve FAD) MDAA (or MSOD)l MDAA (or MSOD)2

DA for KDP B (per DA discretion) MDAA (or MSOD)' MDAA (or MSOD)?

DA for KDP C (approve Project Plan) MDAA (or MSOD)' MDAA (or MSOD)2

DA for KDP D (per DA discretion) MDAA (or MSOD)' MDAA (or MSOD)*

DA for KDP E (per DA discretion) MDAA (or MSOD)' MDAA (or MSOD)?

DA for KDP F (R&T transfer or closure) MDAA (or MSOD)' MDAA (or MSOD)*

Selecting Official for ) )

Independent Assessment Team(s) MDAA (or MSOD) MDAA (or MSOD)

Governing PMC MD PMC or MSO Equivalent |[MD PMC or MSO Equivalent

Governing Document(s) R&T Portfolio Project Plan  |R&T Portfolio Project Plan and
and Program Plan Cross-Program Plan

"' The MDAA or MSOD can delegate responsibility to the Program Lead.
The MDAA or MSOD can delegate responsibility to the Research Director.

2

Table 27-2 R&T Portfolio Project Management Structure

27.3.1 R&T Portfolio Projects shall produce the required technical data and planning as

documented in Table 27-3.

DIRECTIVE IS UNCONTROLLED WHEN PRINTED
Verify current version before use at https://dml.msfc.nasa.gov/directives




Marshall Procedural Requirements

DAO1

Management Requirements

MSFC Engineering and Program/Project

MPR 7

120.1

Revision: H-2

Date:

October 20, 2016

Page 123 of 229

R&T Portfolio Technical Data
and Planning

Pre-
Formulation

Formulation

Implementation

Closure/Transfer of]
Technology

(per NPR 7120.8 & MPR

KDP A

KDP C

KDP D

KDP E

KDP F

7120.1)

FR

Port FR| SR

Port PR| SR

Port SR| SR

Headquarte

rs and Pro

gram Data/Planning

Formulation Authorization Document
(FAD)

B/L

Agency and International Agreements

B/L

Environmental Compliance
Documentation (see NPR 8580.1 and
MPR 8500.1)

FINAL

Pr

oject Technical Data '

Proposal Solicitation Document

FINAL

Peer Review Panel's Evaluation of
Proposals

FINAL

Proposal Selection Document
(approved by the Selection Official)

FINAL

Annual Progress Report (for the
particular research investigation)

FINAL

Final archive of data and publishing of
research results

FINAL

Program Management, Planning, and

Control Data

R&T Portfolio Project Plan

B/L

Systems Engineering Applicability
Assessment (EMC approved)

B/L

Plans for work to be accomplished
during next implementation life cycle
phase

Plan

Plan

Plan

Plan

Documentation of performance against
plans for work to be accomplished
during next implementation phase,
including performance against
baselines and status/closure of formal
actions from previous KDP

Summary

Summary

Summary

Summary

! These document the work of the key technical activities performed in the associated phases.
Black text = Agency required review/data, Red text = Agency guidance/best practice

Green text = MSFC added required review/data, Blue text = MSFC added guidance/best practice

Table 27-3 Required Technical Data and Planning for R&T Portfolio Projects

Note: Table 27-3 includes data/planning required by NPR 7120.8 and those added by
MSFC (shown in green). The following terms and definitions are used in Table 27-3.
“Final” is applied to data that are expected to exist in this final form, e.g., minutes and
final reports. “Summary” (SUM) is applied to data that synthesize the results of work
accomplished. “Plan” is applied to data that capture work that is planned to be
performed in the following phases. “Baseline” (B/L) indicates putting the data under
configuration control so that changes can be tracked, approved, and communicated to
the team and any relevant stakeholders. The expectation on data labeled “baseline” is
that they will be at least final drafts going into the designated LCR and baselined coming
out of the LCR. Baselining of data that will eventually become part of the Program or
Project Plan indicates that the data has the concurrence of stakeholders and is under
configuration control.
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27.4 Research and Technology Portfolio Project Pre-Formulation

27.4.1 The R&T Portfolio Project Lead shall create an R&T Project FAD, using the template in
Appendix G of NPR 7120.8 as guidance, or create an appendix to the Cross-Program Research
Plan (using Appendix F of NPR 7120.8 as guidance). The R&T Project FAD is approved by the
Project DA with concurrence by the Program Lead.

Note: The Program Lead, in coordination with the MDAA or MSOD, should provide, in
writing, a scope of the project to the R&T Portfolio Project Lead. The FAD may be
implemented as an early version of the project plan, provided it contains all the specified
information. For projects established through the AO process, the MDAA letter selecting
a specific AO proposal serves as the FAD.

27.4.2 As a minimum, an R&T Portfolio Project FAD shall:

a. Contain a statement of purpose for the proposed project and define its relationship to the
Program's strategic goals and objectives, and its alignment with NASA and/or MSFC technology
roadmaps.

b. Establish the scope of work to be accomplished.
c. Identify the R&T Portfolio Project Lead.
d. Identify the management process for the project.

e. Provide initial constraints, including resources, schedule and project participants within and
external to NASA, including international partnerships.

f. Define the approach, resources, and reviews required to conduct project formulation and
implementation.

g. Identify optional KDP B, if required by the DA, during Formulation or identify if optional
KDP B is not needed.

Note: KDP A (Figure 27-1) occurs when the Project DA approves the Project FAD,
which initiates the R&T Portfolio Project's movement from Pre-Formulation into the
Formulation phase of the life-cycle.

27.5 Research and Technology Portfolio Project Formulation

27.5.1 The R&T Portfolio Project Lead should develop a preliminary WBS, project schedule,
and the allocation of resources to perform the project. The project's preliminary WBS and
associated WBS should be consistent with Appendix K of NPR 7120.8. In coordination with the
OCFO, the R&T Portfolio Project Lead should identify and establish a WBS Element (level 3 or
lower) specifically for capital assets, when purchase of capital assets is required. The NASA
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Work Breakdown Structure Handbook and NASA Schedule Management Handbook contain
additional guidance which programs/projects may use to establish the WBS, accompanying
dictionary, and schedule.

Note: NASA/SP-2010-3404 and NASA/SP-2010-3403 are available at
https://nen.nasa.gov/web/pm/evm, under the Document Repository folder, in the EVM
Reference Guides sub-folder.

27.5.2 In coordination with the OCFO, the R&T Portfolio Project Lead shall complete the CDF
form (NF 1739) if any NASA-owned equipment purchased on the project has an acquisition
value of $500,000 or greater per item, has an estimated useful life of two years or more, and has
a planned use on another project.

27.5.3 The R&T Portfolio Project Lead shall establish project specific R&T goals and
objectives, as well as specific research investigation areas needed to accomplish overall
goals/objectives, derived from (and consistent with) the NASA/MSFC roadmaps, and Agency
vision and mission.

27.5.4 The R&T Portfolio Project Lead shall establish project level technical requirements
needed to implement the overall project goals/objectives and define how those requirements flow
down into the specific research investigation areas, including identification of the technical
performance measures and technical success criteria that will be used for evaluating progress of
research investigations throughout the portfolio life-cycle. Project level technical requirements
are to be consistent with the overall project goals/objectives, identify the technical scope to be
accomplished in each research area and the interrelationships between the different research
areas, and include factors such as relevance to Agency’s mission, utility of data to be collected,
objectivity in the research/data collection process, and the integrity of the resulting data.

27.5.5 The R&T Portfolio Project Lead shall create technology maturity assessment
documentation that defines the maturity level of each of the project’s research investigation areas
and identifies both the current TRL and a desired, target TRL goal that is needed to satisfy the
R&T goals/objectives and justify continued funding of the research investigation.

Note: Refer to Appendix L for the system characteristics and criteria that define the
standard TRL levels.

27.5.6 The R&T Portfolio Project Lead shall create the R&T Portfolio Project Plan, using the
template provided in Appendix I of NPR 7120.8 as guidance, or create an appendix to the Cross-
Program Research Plan (using Appendix F of NPR 7120.8 as guidance), update it as required
and ensure it is maintained consistent with the R&T Program Plan.

27.5.6.1 As a minimum, an R&T Portfolio Project Plan shall:

a. State the area of specialty of the R&T Portfolio Project, the R&T Portfolio Project's
objectives, and the relationship to the program objectives and goals, and alignment with NASA
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and/or MSFC technology roadmaps. Describe the specific research investigation areas needed to
satisfy the goals and objective, along with the technical requirements and technology maturity
assessment results for each area.

b. Define a process for the solicitation, evaluation, and selection of proposals (including
identifying Selection Official(s)) for competed portions of the R&T Portfolio Project. (See NPR
1080.1, MWI 5000.1, and MWI 5115.1.)

Note: This may be accomplished by referencing appropriate sections of standard R&T
process documents, including the Guidebook for Proposers to NASA Research
Announcements (http.//www.hq.nasa.gov/office/procurement/nraguidebook) and any MD
or MSO omnibus NASA Research Announcements (NRA) (e.g., Research Opportunities in
Space and Earth Sciences (ROSES) or Research Opportunities in Aeronautics (ROA)).

c. Establish evaluation criteria, including considerations of technical merit, relevance to the
Agency's vision and mission, as defined by NPD 1001.0, NASA Strategic Plan, and cost realism
or reference existing documentation that defines this process. Describe how often reviews will
be conducted and how the evaluation team will be formed.

d. Identify an integrated budget typically for three or five years, including appropriate WBS
elements (see Appendix K of NPR 7120.8) consistent with available R&T program resources.

e. Include a multi-year schedule for the R&T Portfolio Project.

f. Identify the R&T Portfolio Project Lead.

g. Identify a management and control structure to implement the R&T Portfolio Project.
h. Summarize the project’s approach for implementing safety, mission assurance and risk
management requirements and whether separate SMA and Risk Management Plans will be

developed (see 27.5.11).

1. Define the project's resource requirements, including NASA personnel, facilities, and aircraft
uses.

j. Define the specific reviews that will be conducted during the performance of the R&T
Portfolio Project, including independent assessments.

k. Document the project's approach to implementing IT security requirements.
Note: Refer to NPR 2810.1 for additional detailed requirements.

1. Identify any optional KDPs (KDP B, D, and E) required by the DA.
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m. Summarize the systems engineering processes the project will utilize to carry out the research
investigations and produce the deliverable results (i.e. basic knowledge, applied technologies),
including (as a minimum) requirements definition, CM/control of research facilities/test
equipment, verification/validation, and review/acceptance of research data for compliance with
the project level requirements/goals/objectives. Reference separate SEMP, if applicable.

27.5.7 The R&T Portfolio Project Lead shall ensure the applicable Center Director (or designee
responsible for committing workforce and facilities) is added as a concurrence signature, to the
R&T Portfolio Project Plan, for each Center at which the project resides.

27.5.8 For R&T Portfolio Projects proposing the construction of new or modification to existing
NASA-owned facilities using CoF funding, the R&T Portfolio Project Lead shall complete a
preliminary business case analysis.

Note: A business case guide can be located at

https://dml.msfc.nasa.gov/directives
Refer to NPD 8820.2 and NPR 8820.2 for additional details. The “business case
analysis” is referred to as a “Life-Cycle Cost Analysis” in NPR 8820.2.

27.5.9 For R&T Portfolio Projects proposing the acquisition of new aircraft, the R&T Portfolio
Project Lead shall coordinate with the Office of Strategic Infrastructure and prepare a business
case analysis which will be approved by the MDAA and the AA for the Office of Strategic
Infrastructure.

Note: Refer to NPR 7900.3 for additional details. The term aircraft includes both
piloted and unmanned aerial vehicles.

27.5.10 The R&T Portfolio Project Lead shall ensure that proposals and plans for subordinate
activities/tasks include documentation of environmental compliance, environmental permit
considerations, and NEPA evaluation.

27.5.11 If an R&T Portfolio Project contains elements that include hardware used for flight
(piloted or unpiloted), flight control software, wind tunnel testing, or systems that could result in
potential harm to personnel or property, the Project Lead shall ensure that a SMA Plan and a
Risk Management Plan exist that address the applicable hazards.

Note: In many cases, these plans are already established by Center and/or facility
procedures for operations such as wind tunnel tests and flight testing and do not need to
be developed by the Portfolio Project. These plans may be included as part of the R&T
Portfolio Project Plan, provided they contain the necessary information.

27.5.11.1 The SMA Plan shall identify and document project specific SMA roles,
responsibilities, and relationships with appropriate HQ and/or Center- SMA organizations.

The SMA Plan also addresses specific critical SMA disciplines, including system safety/hazard
analysis per NPR 8715.3 and NPR 8705.2; quality assurance per NPD 8730.5; SMA compliance
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verification, audit, and reviews per NPR 8705.6; reliability and maintainability per NPD 8720.1;
software safety and assurance per NASA-STD-8719.13 and NASA-STD-8739.8; parts and
material quality assurance per NPR 8735.1; contract quality assurance functions per NPR
8735.2; and other applicable NASA safety and mission success requirements.

Note: The plan should reflect the SMA role in areas such as: 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.

27.5.11.2 MWI 7120.6 contains the Center specific requirements for developing the Risk
Management Plan.

27.5.11.3 Refer to NPR 8705.5 for the process and requirements for conducting probabilistic
risk assessments.

27.6 Research and Technology Portfolio Project Reviews during Formulation

27.6.1 Prior to KDP C, a FR shall be conducted to include the milestone technical data and
planning maturity matrix requirements provided in Table 27-3.

27.6.1.1 The Independent Assessment should be conducted together with the internal component
as a single, integrated FR.

Note: The FR has both an internal and external component. The internal component is a
project review to ensure the project is ready to proceed to KDP C. The external
component is an independent assessment and is optional per DA discretion. The selecting
official identified in Table 27-1 assigns the IA to be performed by one or more
organizations. The external component is accomplished concurrently with the internal
component by adding independent assessors to the internal project review team. The
selecting official for the FR team (see Table 27-1) is responsible for the development and
approval of the ToR for the FR. Conflicts during ToR development should be resolved in
accordance with the dissenting opinion process in MCP 8070.2.

27.6.1.2 The FR shall consist of the following data:
a. The R&T Portfolio Project Plan

b. SMA Plan, if required (see above)

c. Risk Management Plan, if required (see above)
d. ToR

e. Stakeholder expectations and customer/beneficiary requirements/objectives.
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f. Technical performance requirements, technical success criteria, and technical performance
measures.

g. Verification/Validation process by which research and technologies will be verified and
validated for compliance with the project requirements/objectives.

h. Results of EMC approved applicability assessment for the seventeen system engineering
processes.

1. Integrated Master Schedule

j. Documentation summarizing performance against baseline plan (for technical, schedule, and
cost performance), including status/closure of formal actions from previous KDP, and plans for
work to be accomplished during next life-cycle phase.

27.7 Research and Technology Portfolio Project Implementation

27.7.1 At a minimum, the R&T Portfolio Project Lead shall establish a WBS, in accordance
with Appendix K of NPR 7120.8, a project schedule with milestones for each element in the
WBS, and an allocation of the project's available resources necessary to achieve each milestone
The milestones should be chosen at intervals sufficient to demonstrate steady progress.

27.7.2 The R&T Portfolio Project Lead shall track progress against a baseline plan. The WBS,
the project schedule, and the allocation of resources to milestones constitute the baseline plan for
assessing technical, schedule, and cost performance. Note that it is not uncommon to re-baseline
R&T Portfolio Projects due to the uncertain nature of research. It is possible that this may occur
as a result of periodic assessments.

Note: The Project DA will determine if optional KDPs (KDP D and E) are required
during Implementation or if the optional KDPs (KDP D and E) are not needed. These
optional KDPs are added at the Project DA's discretion and identified in the Project
FAD. If these optional KDPs are required, the Project DA should determine the gate
products required prior to these optional KDPs.

27.7.3 R&T Portfolio Project Status Reviews.

27.7.3.1 The R&T Portfolio Project Lead shall conduct R&T Portfolio Project status reviews
annually to assess progress towards the R&T Portfolio Projects goals and for NASA officials to
gain better insight into the R&T work being performed. The R&T Portfolio Project status
reviews are also utilized by the Program Lead and R&T Portfolio Project Lead to decide whether
the R&T Portfolio Project should be continued for another year or transferred/closed for lack of
sufficient progress. These reviews can also be called by the MDAA, MSOD, or Program Lead at
any time to determine the need to modify or end the project. The R&T Portfolio Project status
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reviews and the R&T Portfolio Cycle status reviews may be combined per R&T Portfolio Project
Lead direction.

27.7.3.2 The R&T Portfolio Project Lead shall provide (to the R&T Program), documentation
summarizing performance against baseline plan (for technical, schedule, and cost performance),
including status/closure of formal actions from previous KDP, and plans for work to be
accomplished during next life-cycle phase. This includes documentation of progress towards
achieving the overall technology maturity goals, technical performance measures, and technical
success criteria for the project and research investigation areas.

27.7.4 Portfolio Cycle Status Reviews. (See Figure 27-2.)

27.7.4.1 The R&T Portfolio Project Lead should ensure that a process is in place to track and
manage each Portfolio Cycle. The R&T Portfolio Project Plan defines the process to manage the
Portfolio Cycle, or reference to other Agency or MD-specific document(s) that provides this
information.

27.7.4.2 The R&T Portfolio Project Lead should ensure that the Portfolio Cycle includes
sufficient reviews and assessments in formulation to ensure that a balanced and well-constructed
group of R&T investigations is developed.

Note: The R&T Portfolio Project Lead should solicit and select competed R&T
investigations in accordance with NPR 1080.1. A key component to selecting competed
investigations is the peer review of proposals, as described in NPR 1080.1. The R&T
Portfolio Project Lead should also ensure compliance with the GCAM (formerly NPR
5800.1), as applicable.

27.7.4.3 The Program Lead and R&T Portfolio Project Lead shall use the status reviews to
decide whether each R&T investigation should be continued for another year or
transferred/closed for lack of sufficient progress. The status reviews are used to:

a. Determine changes in scope that effect subsequent solicitations.

b. Provide information to support evaluation of performance, as specified in the R&T Portfolio
Project Plan, R&T Program Plan, or Cross-Program Research Plan.

c. Determine if the results of any of the R&T investigations are ready to be transitioned to
another project or to an organization outside the Agency.

d. Determine if any of the R&T investigations should be terminated.

Note: Prior to the decision to terminate a contract or multi-year grant prior to
completion of the terms of the document, the R&T Portfolio Project Lead should consult
with the Contracting/Procurement Olfficer to understand the full legal and cost
ramifications.
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27.7.4.4 Status of publications shall be reported to the Project Lead on an annual basis and final
reports are archived in the NASA Scientific and Technical Information System.

Note: Refer to NPR 2200.2 for additional details.

27.7.5 The R&T Portfolio Project Lead shall periodically report the status of project
performance to the CMC in accordance with MPR 7120.4.

27.7.6 During implementation, the R&T Portfolio Project Lead shall conduct portfolio life-cycle
FRs, to assess and approve the proposal solicitation documents, and a peer review of proposals,
to competitively select R&T investigations, in accordance with NPR 1080.1.

27.7.7 Test Readiness Reviews shall be conducted, as required for any hazardous tests, in
accordance with MWI 8715.17 and ED-OWI-004.

27.8 Research and Technology Portfolio Project Transition/Closure

27.8.1 In the R&T Portfolio Project Transition/Closure Phase, the results of R&T investigations
shall be published and archived or transitioned to another project, and the investigations closed
out.

27.8.2 The R&T Portfolio Project Lead shall document LL, in accordance with this MPR.

27.9 Requirements Flow Down for Research and Technology Portfolio Project Elements
27.9.1 Portions or elements of R&T Portfolio Projects may be accomplished at different

Centers. The R&T Portfolio Project Lead shall flow down requirements for this work
sufficiently to ensure requirements are met at the R&T Portfolio Project level.
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CHAPTER 28. MISSION TYPE 4 AND 5 ACTIVITIES

These are activities that are in response to a request for support from program/projects outside of
MSFC and are managed under the requirements flowed down to them from the parent program
or project requesting the support. These activities are not subject to the full project management
requirements of MPR 7120.1, but are subject to the requirements from the parent
program/project, specific requirements of this chapter and other applicable chapters as specified
in Table 2-1. Specific requirements are flowed down to the activity (from the parent program or
project) in accordance with the Center level documentation of the parent program/project, to the
extent necessary to ensure compliance and mission success (as determined by the parent program
or project). The parent program/project may impose requirements from NPR 7120.5, NPR
7120.7, or NPR 7120.8. These activities are categorized as Mission Type 4 and 5 (see 3.7, Table
3-1).

28.1 Mission Type 4 and 5 activities shall have a documented agreement with their parent
program/project.

Note: See Activity Agreement Template in Appendix I, for guidance on expected content
of agreement which defines the task, requirements, expectations, and constraints on the
activity from the parent program/project. Center resources are negotiated and approved
through the Center resource planning activity. Resource information is included in the
Activity Agreement template to document the agreement with the non-MSFC sponsor.

28.2 Mission Type 4 and 5 activities shall have a documented plan for implementing the
requested task.

Note: See Activity Plan Template in Appendix J, for guidance on expected content of
plan which defines the work to be performed by MSFC team for the conduct of this
activity. Planning for Systems Engineering, SMA, and Risk Management is typically
covered within a single, integrated Activity Plan. The Activity Agreement template and
Activity Plan template will also be available on the MIDL under the Program/Project
Documents link. Mission Type 4 & 5 activities may utilize these templates to document
the agreements and requirements placed on them from the parent program or project.

28.3 Mission Type 4 and 5 activities shall assess applicability of the following technical
reviews; SRR, PDR, CDR, SAR or Pre-Ship Review, and FRR, and document the approach for
conducting applicable reviews, as described in MPR 7123.1.

Note: These reviews are recommended but not required for MT 4 and 5 activities. The
activity may customize the entrance/success criteria and degree of formality of the
reviews, or combine reviews as they determine appropriate to meet their needs.

28.4 Mission Type 4 and 5 activities shall assess applicability of the systems engineering
processes and document the technical approach for applicable processes in their activity
planning, as described in MPR 7123.1.
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Note: The activity may customize the SE processes as they determine appropriate to meet
their needs.

28.5 Mission Type 4 and 5 activities shall report a summary of their agreement, plan, and
assessment of technical reviews and systems engineering processes, to the Director of the MSFC
office responsible for managing the activity, and the Engineering Director, unless governance
has been delegated to a lower level.

Note: The Directors may choose to delegate their governance authority down to a lower
level for specific activities, on a case-by-case basis. This delegation may occur at any
point in the lifecycle. Selection of an appropriate mission type and governance level
should be considered early in the process to enable effective activity and resource
planning. The approval of the Director of the responsible office and the Engineering
Director is typically obtained by briefing the information at the monthly program reviews
within the Directorate/Olffice and to the EMC, but may be obtained through other means.

28.6 Mission Type 4 activities shall report a summary of their agreement, plan, and assessment
of technical reviews and systems engineering processes, to the Associate Directorate, Technical,
and Center Director, or designee, unless governance has been delegated to a lower level.

Note: The Associate Director, Technical may choose to delegate governance authority
down to a lower level for specific activities, on a case-by-case basis. The approval of the
Associate Director, Technical and the Center Director are typically obtained by briefing
the information to the PPMAC and CMC, but may be obtained through other means.

DIRECTIVE IS UNCONTROLLED WHEN PRINTED
Verify current version before use at https://dml.msfc.nasa.gov/directives



Marshall Procedural Requirements
DAO1

MSFC Engineering and Program/Project | MPR 7120.1 Revision: H-2

Management Requirements Date: October 20, 2016 Page 134 of 229

CHAPTER 29. MSFC INFORMATION TECHNOLOGY AND INSTITUTIONAL
INFRASTRUCTURE PROGRAM AND PROJECT MANAGEMENT REQUIREMENTS

These requirements apply to MSFC IT and institutional infrastructure program and projects to
include the development of IT capabilities, real property CoF and environmental compliance and
restoration (ECR)), and other mission support investments that are defined as highly specialized
IT (see Appendix A for definition of highly specialized IT).

29.1 All MSFC IT activities that meet the definition of highly specialized IT shall follow the
requirements of Chapters 1-23 of this document, with tailoring as required and appropriate.

Note: Per MPD 2800.1, MDs have portfolio management responsibility for Highly
Specialized IT that is an embedded component of a flight system, experiment, simulator,
ground support environment, or mission control center. This responsibility does not
necessarily extend to the IT infrastructure that supports the Highly Specialized IT
components. The IT Strategy and Investment Board reviews and the IMSC
reviews/approves the Center’s IT investment portfolio for Highly Specialized
applications.

29.2 All MSFC IT activities not meeting the definition of highly specialized IT are subject to the
requirements of MPD 2800.1, NPR 7120.7, and NID 7120.99.

29.3 For CoF projects, the facilities program is as described in MPR 8823.1, and this document
should be referenced for detailed requirements for CoF program/project management.

29.4 For ECR projects, the environmental program is as described in MPD 8500.1, MPR
8500.1, and MPR 8500.2, and these documents should be referenced for detailed requirements
for ECR program/project management.
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APPENDIX A.
DEFINITIONS

Accepted Risk. A remaining (residual) risk that has not been completely mitigated and has
been accepted by the organization’s management having primary responsibility for the
facility/operation.

Accreditation. The official certification that a model, simulation, or federation of models and
simulations and its associated data is acceptable for use for a specific purpose.

Acquisition Risk Management (ARM). Includes the identification, analysis, and management
of programmatic, infrastructure, technical, environmental, safety, cost, schedule, management,
industry, and external policy risks that might jeopardize the success with which the Agency
executes its acquisition strategies. (Source. NPD 1000.5A)

Activities. Any of the project components or research functions that are executed to deliver a
product or service or provide support or insight to mature technologies. A sequence or set of
actions/steps that constitute/support the common technical processes for large and small efforts
associated with flight systems, ground support systems, advanced TD, information systems,
technology projects, institutional projects, and also Construction of Facility, ECR projects.

Affordability. The engineering process or management discipline which assures the final
system, program, project, product, or service can be delivered (or owned, operated, developed,
and produced) at a cost which meets previously-established funding constraints while still
meeting all approved requirements.

Agency Program Management Council (PMC). The senior management group, chaired by the
NASA AA 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.

Agency. The National Aeronautics and Space Administration (NASA).

Analysis of Alternatives. A formal analysis method that compares alternative approaches by
estimating their ability to satisfy mission requirements through an effectiveness analysis and by
estimating their LCC through cost analysis. The results of these two analyses are used together
to produce a cost-effectiveness comparison that allows decision makers to assess the relative
value or potential programmatic returns of the alternatives. An analysis of alternatives broadly
examines multiple elements of program/ project alternatives (including technical performance,
risk, LCC, and programmatic aspects).

Center Management Council (CMC). The MSFC CMC provides a Center-level forum to
evaluate technical performance of program and project work and to ensure adequate technical
and institutional resources are applied to satisfy program requirements and schedules.
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Change Package. Released package of information that will recommend a course of action and
that addresses known impacts (cost/affordability, schedule, technical performance, and risk)
from affected organizations, plus any alternate positions raised during the change review.

Chief SMA Officer (CSO). Serves as the SMA Technical Authority for the Program/Project
and is the SMA community’s primary interface to the Programmatic Authority (program/project
manager) and Engineering Technical Authority (implementing chief engineer) and the functional
leader of all assurance activities for a program/project. As SMA Technical Authority, serves on
Program/Project decision-making boards and any other forums or processes that may be
associated with safety and mission success risk acceptance.

Configuration Management (CM). A management discipline applied over the product’s life-
cycle to provide visibility into and to control changes to performance, functional, and physical
characteristics.

CM Plan. The document that describes the manner in which requirements for CM will be
implemented for a particular program, project, or activity.

Computational Model. The numerical representation of the mathematical model.

Conceptual Model. The collection of abstractions, assumptions, and descriptions of physical
processes representing the behavior of the reality of interest from which the mathematical model
or validation experiments can be constructed.

Customization. The adaptation of MSFC best practices and guidance for a program's or projects
specific needs. Customization involves implementing a requirement in a different way that does
not match best practices or guidance, but still meets the requirement. Customization is to be
described in the program/project documentation.

Data Architecture (DA). A DA describes how data is processed, stored, and utilized in a given
system or product definition. It provides criteria for data processing operations that make it
possible to design data flows and also control the flow and association of data in the system. A
DA should provide descriptions of data in storage and data in motion; descriptions of data stores
and their interfaces; data groups and data items; and mappings of those data artifacts to data
qualities, applications, and locations. The DA provides a program/project team with a
framework from which to map program and project data.

Data Management (DM). The timely and economical identification/definition, preparation,
control, and disposition of documents and data required by a program, project, or activity.

Decision Authority. The Agency’s responsible individual who authorizes the transition of a
program/project to the next life-cycle phase.

Decision Memorandum. The document that summarizes the decisions made at KDPs or as
necessary in between KDPs. The decision memorandum includes the ABC (if applicable),
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Management Agreement cost and schedule, UFE, and schedule margin managed above the
project, as well as the total project cost and schedule estimate.

Decision Package. Identifies all hardware, software, documentation, cost, and schedule impacts,
and includes the draft control board directive with disposition language, actions, and suspense
dates.

Delegated Governing Authority (DGA). The management entity above the program,
project, or activity level with technical oversight responsibility.

Design to Cost. A technical and programmatic approach to achieving an acceptable system
design within cost constraints. (Cost, as used herein, includes both non-recurring (or
development) cost and recurring (or operations) cost elements).

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

Dissenting Opinion. A substantive disagreement with a decision or action that an individual
judges is not in the best interest of NASA and is of sufficient importance that it warrants a timely
review and decision by higher level management. A Dissenting Opinion is to be supportable and
based on a sound rationale (not on unyielding opposition). The individual is to specifically
request that the dissent be recorded and resolved by the Dissenting Opinion process.

Earned Value Management (EVM). An integrated management control system for assessing,
understanding and quantifying what a contractor or field activity is achieving with
program/project dollars. EVM integrates technical, cost, schedule with risk management. It
allows objective assessment and quantification of current project performance and helps predict
future performance based on trends.

Figure of Merit (FOM). A numerical quantity based on one or more characteristics of a system
or device that represents a measure of efficiency or effectiveness.

Formulation Agreement (FA). A document prepared by the project as a response to the FAD
to establish the technical and acquisition work to be conducted during Formulation, along with
schedule and funding requirements for Phase A and Phase B.

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

Heritage. Space hardware and/or software designed, manufactured, processed or integrated for
one type of architecture or purpose and now considered for use in a different architecture or
application.
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Highly Specialized Information Technology (IT). As defined by NPR 7120.7 (NID 7120.99):
“Highly specialized IT is a part of, internal to, or embedded in a Mission platform. The
platform's function (e.g., avionics, guidance, navigation, flight controls, simulation, and radar,
etc.) is enabled by IT but not driven by IT itself (e.g., computer hardware and software to
automate internal functions of a spacecraft or spacecraft support system such as spacecraft
control and status, sensor signal and data processing, and operational tasking). Highly
specialized IT acquisitions may include full development (where the IT is a primary issue) to
modification of existing systems (information architecture is firm and demonstrated in an
operational environment) where IT is not an issue. Real-time is often critical — and few
opportunities exist to use COTS or Government Off-the-Shelf beyond microprocessors and
operating systems because these systems are largely unprecedented or largely unique
applications. Certain IT are considered mission critical because the loss would cause the
stoppage of mission operations supporting real-time on-orbit mission operations and are
identified as “highly specialized” by the Directorate AA. Highly specialized IT is largely
custom, as opposed to COTS or commodity IT systems or applications, and includes
coding/applications that are integral parts of the research or science requirements (e.g., Shuttle
Avionics Upgrade). Common engineering IT tools such as PLM systems, CAD systems, and
collaborative engineering systems and environments are not highly specialized IT.

Representative examples of highly specialized IT include Avionics software, real-time control
systems, onboard processors, Deep Space Network, spacecraft instrumentation software, wind
tunnel control systems, human physiology monitoring systems, ground support environment,
experiment simulators, Mission Control Center, and launch cameras.”

Independent Review Team. A small team of independent reviewers from within MSFC, who
participate during a normal lifecycle technical review as an alternate to the more formal Agency-
level Standing Review Board. The IRT is vetted to be free of personal or organizational or
positional conflict of interest, per the NASA SRB Handbook. For projects with a life-cycle cost
less than $250 million, the independent SRB function is typically performed by an independent
review team at the project’s host Center, per the NASA Space Flight Program and Project
Management Handbook. Small Category 3, Class D projects with a life-cycle cost under $150
million may utilize an independent review team to perform independent assessments of the
project, in place of an SRB, per the guidance from the NASA Associate Administrator, which
can be found on the OCE tab in NODIS under Other Policy Documents at
http/nodis3.gsfc.nasa.gov/OCE docs/OCE_25.pdf.).

Information Support System Architecture (ISSA). The ISSA exists to allow
programs/projects to capture, integrate, and manage product and process information from
diverse authoring applications in a single environment. This environment enables the definition
and standardization of workflow-driven processes that can be leveraged and utilized across
multiple programs and projects. The ISSA is designed to integrate multiple mission-critical
systems through the use of industry standards in product DM (e.g., open application
programming interfaces and Enterprise Service Buses) to aggregate and extend knowledge
sharing throughout the organization.
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Insight. The Government’s access to a supplier’s practices, processes, and products for the
purpose of understanding and assessing their sufficiency.

Key Decision Point (KDP). The event at which the Decision Authority determines the
readiness of a program/project to progress to the next phase of the life-cycle (or to the next
KDP).

Lead Discipline Engineer. A senior technical expert in an engineering discipline who
represents one or more departments or laboratories in support of a program or project; examples
include, Avionics and Software LDE, SE&I LDE, and Structures and Environments LDE. The
LDE’s responsibilities include (but are not limited to) serving as a CECB member; serving as an
integrator across elements, systems and sub-systems for his/her discipline area; and ensuring that
the end items meet all technical requirements in his/her discipline area.

Lean Decision-Making. Lean decision-making is used to describe how MSFC arrives at final
decisions concerning all program or project baseline information in a timely manner. The term
“lean” describes streamlined practices that promote the achievement of timely, informed
decisions that rarely need to be revisited. To achieve lean decision-making, the following
principles are followed: Identification of the deciding parties, avoidance of cycling the decision,
avoidance of layering the decision, avoidance of “late comers,” and avoidance of endless
appeals.

Life-Cycle Cost (LCC). The total of the direct, indirect, recurring, non-recurring, and other
related expenses incurred, or estimated to be incurred, in the design, development, 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 systems' life-cycle
from formulation through implementation. It includes all design, development, deployment,
operation and maintenance, and disposal costs.

Models and Simulations (M&S) Producer (developer/analyst). The organization producing
an M&S or an M&S result.

M&S User. The organization receiving an M&S or an M&S result for subsequent use; i.¢e., the
receiver/consumer.

M&S Validation. The process of determining the degree to which a model or a simulation is an
accurate representation of the real world from the perspective of the intended uses of the model
or the simulation.

M&S Verification. The process of determining that a computational model accurately
represents the underlying mathematical model and its solution from the perspective of the
intended uses of M&S.

Management Agreement. The portion cost (by year) and schedule within which the program
or project will complete the approved project scope along with the associated JCL, if required.
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The Management Agreement forms the agreement between a Program/Project Manager and
his/her management about what he/she will manage to, which provides the basis for NASA’s
performance assessment.

Mathematical Model. The mathematical equations, boundary values, initial conditions, and
modeling data needed to describe the conceptual model.

Mission Directorate Program Management Council. 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.

Model. A description or representation of a system, entity, phenomena, or process. A model
may be constructed from multiple sub-models; the sub-models and the integrated sub-models are
all considered models. Likewise, any data that goes into a model is considered part of the model.
A model of a model (commonly called a meta-model); e.g., a response surface constructed from
the results of M&S, is considered a model.

NASA Critical Infrastructure. Critical resources/assets that the Agency depends on to
perform and maintain its most critical missions. These resources may include critical
components and facilities associated with expendable launch vehicles, associated upper stages,
International Space Station, command communication and control capability, Government-
owned flight or experimental flight vehicles and apparatus, and one-of-a-kind irreplaceable
facilities.

New Technology. Technologies that have not been demonstrated in systems representative of
the proposed application.

Oversight. The Government’s formal review and documentation of and concurrence/non-
concurrence with a supplier’s products/activities (i.e., life-cycle reviews).

Payload. Any airborne or space equipment or material that is not an integral part of the carrier
vehicle (i.e., not part of the carrier aircraft, balloon, sounding rocket, expendable or recoverable
launch vehicle). Included are items such as free-flying automated spacecraft, Space Shuttle
payloads, Space Station payloads, ELV payloads, flight hardware and instruments designed to
conduct experiments, and payload support equipment.

Peer Review. An informal review of a product by someone with a similar expertise.

Process Architecture (PA). PA is a description of the program/project business processes. A
well-defined PA sets up rules and bounds in how the program and project will create, manage,
and control program and project data. If set up early and properly, all program and project team
members will clearly understand data control and release, and it will be well understood by all
team members what data is authoritative and the process by which data is released to become
authoritative. The flow of the program and project data will be well understood, and the roles
and responsibilities for data handling and approval authority will be clear to all team members.
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The PA ensures that every person or organization involved executes against the process. Each
process to be used is fully documented so that everyone understands their respective involvement
in the process.

Product Data Management (PDM). The framework that enables organizations to manage and
control engineering and technical information, specifically data surrounding the product's design,
definition, and related engineering, manufacturing, and logistics processes and is a key element
of PLM. From the product perspective, PDM organizes data required for design evolution,
tracks versions and configurations of evolving design concepts, and manages archived data and
other product-specific information. PDM tools provide access to product structures and other
engineering data such as requirements, as-built, and SMA data. From the process perspective,
PDM systems offer the capability to orchestrate controlled procedural events such as design
reviews, approvals, product releases, and configuration audits.

PDM System. A combination of the IT applications, users, and processes that implement the
management of product data across the product life-cycle.

Product Definition Data (PDD). The data objects and associated elements required to
completely describe a product.

Product Life-Cycle Management (PLM). A strategic business approach that applies a
consistent set of business solutions in support of the collaborative creation, management,
dissemination, and use of product definition data/information across the extended enterprise from
concept to end of life. PLM integrates people/organizations, processes, and information. In
product-dominated endeavors, PLM serves as the information backbone that extends outside the
enterprise. PLM implementations may be composed of multiple elements, including foundation
technologies and standards (e.g., Extensible Markup Language, visualization, collaboration, and
enterprise application integration), information authoring tools (e.g., mechanical CAD electrical
CAD, and technical publishing), core functions (e.g., data vaults, document and content
management, workflow and program management), functional applications (e.g., CM), and
business solutions built on the other elements.

Program Commitment Agreement (PCA). The contract between the AA and the responsible
MDAA authorizes the transition from formulation to implementation of a program.

Program Management Council (PMC). A senior management group responsible for
reviewing formulation performance, recommending approval, and overseeing implementation of
programs.

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

Program. A strategic investment by a MD 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 establishes a strategic direction that
the Agency has identified as critical.
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Project. A specific investment having defined goals, objectives, requirements, LCC, a
beginning, and an end. A project yields new or revised products or services that directly address
NASA ‘s strategic needs. They may be performed wholly in house; by Government, industry, or
academic partnerships; or through contracts with private industry.

Project Plan. The document that establishes the project’s baseline for implementation, signed
by the responsible Program Manager, Center Director, Project Manager, and the MDAA, if
required.

Quality Plan. The document that establishes the specific quality practices, resources, and
sequence of activities relevant to a particular product, project, or activity.

Re-plan. The process by which a program or project updates or modifies its plans.
Re-baseline. The process that results in a change to a project‘s ABC.

Risk Management. Includes RIDM and CRM in an organized, systematic decision-making
process that efficiently identifies, analyzes, plans, tracks, controls, communicates, and
documents risk. This is 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 requirements
emerging from the RIDM process.

Safety and Mission Assurance (SMA). Encompasses the technical disciplines of systems
safety, probabilistic risk assessment, reliability, maintainability, quality engineering, quality
assurance, software safety, software reliability, software assurance, and industrial safety.

Scope Margin. Is one of the resources available to the program/project for risk mitigation; i.e.,
the cost-performance-risk trade space. Scope margin, like other margins can be traded against
risk, except that movement within this space requires sponsor approval.

Security Architecture. The Security Architecture is a collection of components or layers of
security that are to be considered to provide information assurance. These include policy and
security management, application security, data security, platform security, network and
perimeter security, physical security, and user identity security. It provides the program/project
with reliability, quality, integrity, availability, and confidentiality of data and systems in
compliance with Federal and Agency regulations and requirements.

Simulation. The imitation of the characteristics of a system, entity, phenomena, or process
using a computational model.

Specification. A document that prescribes, in a complete, precise, verifiable manner, the
requirements, design, behavior, or characteristics of a system or system component.
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Standard. Common and repeated use of rules, conditions, guidelines, or characteristics for
products or related processes and production methods and related management systems
practices; the definition of terms, classification of components; delineation of procedures;
specification of dimensions, materials, performance, designs, or operations; measurement of
quality and quantity in describing materials, processes, products, systems, services, or practices;
test methods and sampling procedures; or descriptions of fit and measurements of size and
strength.

System Safety Technical Plan (SSTP). The SSTP is designed to be a technical planning guide
for the technical performance and management of the system safety activities. The SSTP can be
a stand-alone document, or part of the SMA Plan or the SEMP. It provides the specifics of the
system safety modeling activities and describes what and how safety adverse consequences will
be modeled, how system safety models (qualitative and probabilistic risk assessments) will be
integrated and applied for risk-informed decision making and safety monitoring, how the
technical team(s) responsible for generating and maintaining system safety models will interact
with the systems engineering organizations, the reporting protocol, and the cost and schedule
associated with accomplishing system safety modeling activities in relation to the critical or key
events during all phases of the life-cycle.

Tailoring. 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 tailoring
process results in the generation of deviations and waivers depending on the timing of the
request.

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

Technical Requirement. A requirement that discusses the design, performance, operational
parameters, and constraints of equipment and systems. These are requirements that would
typically be contained within a system or equipment specification. Requirements are identified
by the word “shall.”

Technical Standard. NASA, voluntary consensus, and other Government documents that
contain common and repeated use of rules, conditions, guidelines, or characteristics for products
or related processes and production methods and related management systems practices.

Type 4 Activity. Efforts that support programs or projects from a requester outside of MSFC,
and that come under the purview of the CMC per the criteria defined in MPR 7120.4.

Type 5 Activity. Efforts that support programs or projects from a requester outside of MSFC,
and that do not come under the purview of the CMC per the criteria defined in MPR 7120.4, and
those for which the governance has been specifically delegated down to the Directorate/Office
level.

Unallocated Future Expenses. The portion of estimated cost required to meet specified
confidence level that cannot yet be allocated to the specific project WBS sub-elements because
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the estimate includes probabilistic risks and specific needs that are not known until these risks
are realized. (Reserves is an obsolete term.)

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.

Work Breakdown Structure (WBS). A hierarchical division of the work that a

program/project performs. It reflects the way in which program/project costs are planned,
collected, and reported. WBS standardization allows collection of cost data in a manner that
facilitates cost comparisons among projects.
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APPENDIX B.
ACRONYMS

AA Associate Administrator

ABC Agency Baseline Commitment

AIT Assembly, Integration and Test

ANSI American National Standards Institute

AO Announcement of Opportunity

ARM Acquisition Risk Management

ASM Acquisition Strategy Meeting

ASP Acquisition Strategy Planning

ATP Authority to Proceed

B/L Baseline

BOE Basis of Estimate

CAD Computer-Aided Design

CADRe Cost Analysis Data Requirement

CAITS Center-wide Action Item Tracking System

CCB Configuration Control Board

CD Center Director

CDF Capitalization Determination Form

CDM Center Data Manager

CDR Critical Design Review

CECB Chief Engineer’s Control Board

CFR Code of Federal Regulations

DIRECTIVE IS UNCONTROLLED WHEN PRINTED
Verify current version before use at https://dml.msfc.nasa.gov/directives




Marshall Procedural Requirements
DAO1

MSFC Engineering and Program/Project | MPR 7120.1

Revision: H-2

Management Requirements Date: _October 20, 2016 Page 146 of 229
CHMO Chief Health and Medical Officer
CIO Chief Information Officer
CKO Chief Knowledge Officer
CM Configuration Management
CMC Center Management Council
CoF Construction of Facilities
COTS Commercial off-the-Shelf
CRM Continuous Risk Management
CSO Chief SMA Officer
CSCI Computer Software Configuration Item
DA Data Architecture
DCR Design Certification Review
DGA Delegated Governing Authority
DM Data Management
DR Decommissioning Review
DRD Data Requirements Description/Document
DRL Data Requirements List
DRM Design Reference Mission
ECR Environmental Compliance and Restoration
EIA Electronic Industries Alliance
ELV Expendable Launch Vehicle
EMC Engineering Management Council
EMD Environmental Management Division
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EOMP End of Mission Plan

EVM Earned Value Management

FA Formulation Agreement

FAD Formulation Authorization Document

FAR Federal Acquisition Regulation

FOM Figure of Merit

FR Formulation Review

FRR Flight Readiness Review

GCAM Grant and Cooperative Agreement Manual

HDM Headquarters Data Manager

HEOMD Human Exploration and Operations Mission Directorate

HMTA Health and Medical Technical Authority

HDBK Handbook

HQ Headquarters

H/W Hardware

ICD Interface Control Document

ICE-E Enhanced Integrated Collaborative Environment

ICMC Integrated Center Management Council

IMSC Integrated Management Systems Council

IRT Independent Review Team

ISSA Information Support System Architecture

IT Information Technology

JCL Joint Confidence Level
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JSC Johnson Space Center

KDP Key Decision Point

KPP Key Performance Parameters

LCC Life-Cycle Cost

LCR Life-Cycle Review

LDE Lead Discipline Engineer

LL Lessons Learned

LLC Lessons Learned Committee

LLIS Lessons Learned Information System

M&S Models & Simulations

MCR Missions Concept Review

MD Mission Directorate

MDAA Mission Directorate Associate Administrator

MDR Mission Definition Review

MGM Marshall Guidance Manual

MIDL MSFC Integrated Document Library

MDS Marshall Directives System

MPD Marshall Policy Directive

MPR Marshall Procedural Requirements

MSO Mission Support Office

MSOD Mission Support Office Director

MT Mission Type

MWI Marshall Work Instruction
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NASA National Aeronautical and Space Administration

NEN NASA Engineering Network

NEPA National Environmental Policy Act

NESP NASA Engineering Standards Panel

NF NASA Form

NID NASA Interim Directive

NODIS NASA Online Directives Information System

NPD NASA Policy Directive

NPR NASA Procedural Requirement

NRA NASA Research Announcement

NRC National Research Council

NTSP NASA Technical Standards Program

NTSS NASA Technical Standards System

OCE Office of Chief Engineer

OCFO Office of Chief Financial Officer

OCHMO Office of the Chief Health and Medical Officer

OCIO Office of the Chief Information Officer

ODAR Orbital Debris Assessment Report

OGE Office of Government Ethics

Ol Organizational Issuance

OPR Office of Primary Responsibility

Ops Operations

ORR Operations Readiness Review

OSAC Office of Strategic Analysis and Communications
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OSMA Office of Safety and Mission Assurance
OWI Organizational Work Instructions

PA Process Architecture

PAL Process Asset Library

PCA Program Commitment Agreement

PDD Product Data Definition

PDM Product Data Management

PDR Preliminary Design Review

PIR Program Implementation Review
PFAR Post Flight Assessment Review

PLAR Post Launch Assessment Review

PLM Product Life-Cycle Management

PMC Program Management Council

PPMAC Program/Project Management Advisor Committee
Prel Preliminary

PRA Probabilistic Risk Assessment

PSM Procurement Strategy Meeting

QMS Quality Management System

R&T Research & Technology

RFP Request for Proposal

RID Review Item Discrepancy

RIDM Risk Informed Decision Making

ROA Research Opportunities in Aeronautics
ROSES Research Opportunities in Space and Earth Sciences
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SAR System Acceptance Review
SDR System Definition Review
SE&I Systems Engineering and Integration
SEMP Systems Engineering Management Plan
SI System Internationale
SIR System Integration Review
SLOC Software Lines of Code
SMA Safety and Mission Assurance
SMAC Safety and Mission Assurance Council
SMSR Safety and Mission Success Review
SOW Statement of Work
SPP Single-Project Program
SRA Software Release Authority
SRB Standing Review Board
SRR System Requirements Review
SSTP System Safety Technical Plan
STD Standard
SUM Summary
S/W Software
SwTA Software Technical Authority
TC Tightly Coupled (Program)
TD Technology Development
ToR Terms of Reference
TRL Technology Readiness level
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UCLC Uncoupled and Loosely Coupled (Program)
UFE Unallocated Future Expense

Upd Update

V&V Verification and Validation

VCS Voluntary Consensus Standards

WBS Work Breakdown Structure
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APPENDIX C.

COMPLIANCE MATRIX TEMPLATE
C.1 SPACE FLIGHT PROGRAM/PROJECT COMPLIANCE MATRIX TEMPLATE

Note: The compliance matrix is to be attached to the Program/Project Plan and the
Project/ SPP FA (see 3.4). This compliance matrix template is also available on the
MIDL under the Program/Project Documents link.
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NPR No. and Approvals Program/Pro]e:t [ Approval
Ref.| Section or [UAZEEA . Required . GOl Rationale for Decisions, | Signatures
Rev. H MPR 7120.1 Rev. H Requirement Statement Program/ Project | (Full,
No. MSFC for N . Comments, for
. Section P Documentation | Tailored, . - Trer
Derived Tailoring Waiver/Deviations Tailoring
or NA)
Chapter 3. MSFC of C li: and Governance
. MSFC programs/projects/activities shall submit a compliance assessment for MPR 7120.1 to
1 [Rigeeed 31 the MSFC Chief Engineer's Office. o
5 | MsFc Derived 32 The MSFC Chie‘f Engmee.r‘.s Office sha.ll assess and concur with the D
program’s/project’s/activity’s compliance 1t (see 3.4 for approval schedule).
The compliance assessment and all waiver/deviation requests (i.e., tailoring) for requirements
3 | MSFC Derived 33 involving program/project/activity execution in this MPR shall receive the concurrence of the [eh]
Implementing Chief Engineer, the CSO, and the Program/Project/Activity Manager.
The compliance assessment and all waivers and deviations shall also receive the concurrence
of the Director of the MSFC Office responsible for managing the program/project/activity and
4 | MSFC Derived 331 the Engineering Director. The Directors may choose to delegate their concurrence authority D
down to a lower level, for specific programs, projects, or activities, provided that the
compliance assessment does not include any Agency-level waivers/deviations.
For those programs, projects, and activities governed by the CMC (and those with Agency-level
5 | MSFC Derived 332 waiver/deviation), the co.mplial.me assessmer.\t and .the waive.r/deviation shall also receive the D
concurrence of the Associate Director, Technical, prior to review and approval by the Center
Director, or designee.
Approvals for waivers and deviations to requirements involving program/project/activity
6 | MSFC Derived 333 execution shall be documented by the approvals of the appropriate approving authorities on cb
the FA or Program/Project Plan and the associated compliance matrix.
Program/Project/Activity Managers shall obtain approval for waivers and deviations to
7 NPR 7120.5: 334 requirements involving program/project/activity execution from the appropriate Agency-level D, OCE
SIS authorities, in those cases where the approval authority has been retained at the Agency- ’
level.
The completed compliance matrix shall be attached to the FA for space flight projects and SPP
in Formulation, and/or to the Program Plan, or Project Plan, for programs or projects entering
or in Implementation, and be submitted to OCE. The compliance assessment is approved
along with the applicable agreement/planning document to which it is attached. For space
flight projects and SPP the FA/compliance assessment is approved at MCR and SDR. For
NPR 7120.5: uncoupled, loosely coupled, and tightly-coupled programs, the Program Plan/compliance
8 2210 3.4 assessment is approved at SDR. For space flight projects, the Project Plan/compliance CD, OCE
assessment is approved at SRR. For SSP, the Program Plan/compliance assessment is
approved at SRR. For R&T Programs, the Program Plan/compliance assessment is approved at
Formulation Review (FR). For TD Projects, the project plan/compliance assessment is
approved at FR. For R&T Portfolio Projects, the project plan/compliance assessment is
approved at FR. For activities, the compliance assessment is approved when the activity plan
is approved by the appropriate Center governing authority.
o | MsFC Derived 35 Prégrams/p}roj.ects/a.ctivities shall identify s.ignificant customization of best practices or D
guidance within their planned documentation.
10 | Mskc perived 36 The implemeht\'ng ch‘ie.f engineer shall concur with the customization used by the <
program/project/activity.
1 NPR 7120.5: 37 The Center Director and Program/Project/Activity Manager shall establish a Category/Mission D, OCE
2141 Type 1, 2, 3, 4, or 5 in accordance with Table 3-1 for each MSFC project and activity. ’
12 NPR 7120.5: 38 The Center Director and Program/Project Manager shall establish a Risk Classification for each D, OCE
2.14.1 MSFC payload project according to Table 3-2. '
NPR 7120.5: The Center Director and Program/Project Manager shall approve any deviations from the
13 2141 3.9 guidelines in Appendix B of NPR 8705.4 for the established risk classification, for each MSFC CD, OCE
payload project..
NPR 7120.5: All Center programs, projects, and Mission Type 4 activities shall be reviewed by the MSFC
14 233 3.10 CMC, in accordance with MPR 7120.4, unless the governance has been specifically delegated CD, OCE
down to the Directorate/Office level.
Chapter 4. Common Center Processes for all Programs/Projects
4.1 K ledg and Infi of Lessons Learned
MSFC Derived
15 from NPD 411 Individuals or groups shall identify discrete, actionable observations that may have @
7120.6: application to future projects.
5.d(4)(d)
MSFC Derived
16 from NPD 417 Program/project/activity managers shall ensure review of lessons learned (referred by LLC) for CD
7120.6: ) knowledge infusion throughout the program/project life cycle.
5.d(4)(d)
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NPR No. and Approvals Program/Prole;:t C Approval
Ref.| Section or (U3 . Required . @iy Rationale for Decisions, | Signatures
Rev. H MPR 7120.1 Rev. H Requirement Statement Program/ Project | (Full,
No. MSFC for N . Comments, for
. Section P Documentation | Tailored, . - T
Derived Tailoring Waiver/Deviations Tailoring
or NA)
4.2 Technical Standards
Programs/projects/activities, in conjunction with the appropriate Technical Authority, shall
select technical standards for use as program/project and contract requirements, giving
preference to outcome-based, performance standards (as opposed to prescriptive, process-
NPR 7120.10, based designvstandards), according.to the following orde.r of priority:
17 | 311,312, 4211 a. Standards imposed by legal requirements (e.g. regulations). D, OCE
3.'3.1 b. Mandatory NASA Technical Standards (i.e. those imposed by NASA directives). !
c. VCS, domestic and international.
d. Other Government (Non-NASA) Standards.
e. Other NASA Technical Standards (i.e. those not imposed by NASA directives).
f. MSFC Technical Standards.
NPR 7120.10, Programs/projects/activities, in conjunction with the appropriate Technical Authority, shall
18 33b 4212 evaluate those standards listed as “NASA-endorsed technical standards” for use as CD, OCE
program/project and contract requirements.
19 NPR 7120.10, 4213 Use of alternate standards shall be invoked through the program/project/activities technical D, OCE
3.1.2 requirements documents at the discretion of the implementing chief engineer and/or CSO. ’
NPR 7120.10, When tailoring requirements in technical standards, programs/projects/activities shall
20 301 4214 document the changes with traceability to the original requirements, and obtain approval CD, OCE
from the appropriate Technical Authority.
2 NPR 7120.10, 42.15 Programs/projects/activities shall identify, assess, and document the impact of changes to €D, OCE
3.2.1c33.1d technical standards being used as program/project and contract requirements. '
» NPR 7120.10, 4216 Program/project/activities managers shall ensure review of lessons learned (referred by LLC) D, OCE
3.13 for applicability to current technical standards applications (see 4.1). '
4.3 Software ing
All MSFC software development, maintenance, retirement, operations, management,
acquisition, and assurance activities shall comply with requirements in NPR 7150.2.
Note: The software engineering requirements in NPR 7150.2 , and this MPR, section 4.3, are not
NPR 71502, applicable to software I , i operations, acquisition, and
P21 assurance activities started before September 27, 2004 (i.e., existing systems and subsystems .
23 P23 (S\}\IE— 43.1 including any maintenance to products whose initial development started before September 27, CD, OCE
001) 2004. The NASA Engineering Network, Software Engineering Community has the following
references and aids: NASA-HDBK-2203, NASA Software Engineering Handbook, Software
Classification Tool, Safety Critical Assessment Tool, and Compliance Matrices by Class.
Compliance Matrices are located in software document repository at:
https://nen.nasa.gov/web/software/documents.
NPR 7150.2, MSFC organizations responsible for software development, maintenance, retirement,
24 1.2.4 (SWE- 433 operations, management, acquisition, or assurance activities shall establish, document, CD, OCE
005) execute, and maintain their software processes.
Programs/projects/activities releasing software shall follow the requirements in NPR 2210.1.
NPD 7120.4, Note: NPR 2210.1addresses the release of software created by or for NASA to external entities
25 1.f(4), 438 |\for commercial, industrial, educational, and other Governmental purposes, with appropriate CD, OCE
NPR 2210.1 restrictions on the use and redistribution of the software. The responsibilities of
programs/projects are summarized in section 1.8 of NPR 2210.1.
Programs/projects/activities requesting relief from requirements in NPR 7150.2 for which the
26 | MSFC Derived 4.3.10 approval authority has been retained at the Agency-level, shall obtain concurrence of the cb
Associate Director, Technical, prior to requesting approval from the Agency-level authorities.
4.4 Office of Safety and Mission
PPA Manager and CSO utilize the OSMA requirements trace matrix to assess the OSMA
27 | MSFC Derived 4.4.2 requirements and their applicability, and ensure that the applicable requirements are cb
i 1ted on their project, or relief is properly re and approved.
For those PPA governed at the Directorate (or higher) level, the OSMA applicability assessment
28 | MSFC Derived 443 sha\l receive the concurrence of the Director, Safety Mission Assurance Directorate. Th?.SMA <
Director may choose to delegate concurrence authority down to a lower level, for specific
PPA’s.
For requests for relief from OSMA requirements involving PPA execution, for which the
29 | MSFC Derived 444 appr.oval authority is retained at .the Agency or Center Di.rector level, the PPA Ménagers shall oy
obtain concurrence of the SMA Director, prior to requesting approval from the higher-level
authorities.
30 | MSFC Derived 445 For t.hDS? ,PPA governed by the CMC, ?PA Managers sha\l.report a summary of OSMA oy
applicability assessment to the Associate Director, Technical for concurrence.
For requests for relief from Agency requirements involving program/project/activity execution,
31 | MSFC Derived 446 for which the. appro\{a! authority has been ret‘ained at the Agency-level, the ) oy
Program/Project/Activity Managers shall obtain concurrence of the Associate Director,
Technical, prior to requesting approval from the Agency-level authorities.
For requests for relief from Agency requirements involving program/project/activity execution,
32 | MSFC Derived 447 for which the appro\{al authority is the MSFC Cer\ter D.irector, the Pr.ogram./Project/ActWity oy
Managers shall obtain concurrence of the Associate Director, Technical, prior to approval of
the Center Director, or designee.
Chapter 5. Space Flight Program/Project Life Cycle
Programs and Projects for which MSFC has management responsibility shall follow the
3 NPR 7120.5: 51 appropriate NASA life cycle as shown in Appendix F. UCLC programs follow the life cycle oy
221 shown in Figure F-1. TC programs follow the life cycle shown in Figure F-2, SPP follow the life
cycle shown in Figure F-3, and projects follow the life cycle shown in Figure F-4.
Programs/projects for which MSFC has management responsibility shall follow the MSFC
34 NPR 7120.5: 52 Systems Engineering processes as documented in MPR 7123.1 with respect to the 17 systems oy
222 engineering processes, the development of control plans in accordance with specified Data
Requirement Description/Documents (DRDs), and the conduct of LCRs.
Program/project managers shall present requests for Center resource requirements to the
35 | MSFC Derived 53 CMC at KDPs (dyring‘formulation an‘d imp\emer\ta%ion), commensurate with program/pn?ject oy
parameters defined in the Formulation Authorization Document (FAD) and Program/Project
Plans.
As programs, projects, and activities are implemented, they will be impacted by external
NPR 7120.5: forces (budget modifications, schedule and/or requirements changes) and internal situations
36 221 5.4 (technical challenges, new requirements). When this occurs, programs, projects, and activities cb

shall revisit the formulation phase to ensure program/project/activity planning is consistent

with schedule commitments and resource availability.
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37 NPR 7120.5: 541 PCAs, Program/Project Plans, and other planning data shall be modified as needed by D
2.2.1 o programs, projects, and activities when impacted by external forces (as described in 5.4).
Programs and Category 1 and 2 projects shall be rebaselined if the estimated development
NPR 7120.5: cost exceeds the Agency Baseline Commitment (ABC) development cost by 30 percent or
38 241 7' . 5.4.2 more, the NASA AA determines that events external to the Agency make a rebaseline CD, OCFO
T appropriate; or the NASA AA determines that the program or project scope defined in the ABC|
has been changed or theTC program or project has been interrupted.
NPR 7120.5: The Center Director (or designee), the Program/Project Manager and the SRB (or IRT) chair
39 225 3‘ . 5.6 shall assess the readiness to conduct an LCR (typically 30-90 days prior to the start of the LCR) CD, OCE
o by reviewing the entrance data package and reporting the results to the decision authority.
40 NPR 7120.5: 57 The results of each LCR shall be briefed by the SRB (or IRT) and the program/project manager D, OCE
2.3.4 ) to the appropriate management council per Table 3-1. '
After the final LCR in a given life cycle phase, the Center Director and the Program Manager
NPR 7120.5: (for projects in their program) shall assess the readiness of a program or project to progress to
41 234 o 5.8 the next phase of the life cycle (per the LCR objectives and expected maturity states in CD, OCE
= Appendix G), and provide their assessments and recommendations to the MDAA to support
the Decision Authority’s determination at the KDP.
The results of the KDPs shall be documented in a decision memorandum that describes
NPR 7120.5: whether the program/project is approved to enter the next phase of the life cycle and the
42 o 5.9 constraints and parameters within which the Agency, the program manager, and the project CD, OCE
24.1,24.1.1 N N .
manager will operate, as well as, any plan changes that can be made without additional
approval and any actions resulting from the KDP.
NPR 7120.5: The decision memorandum shall include a total LCC (documented in the form of a target
23 241 3' . 510 range during formulation, and in the form of an estimated number during implementation) D, OCE
T ) and schedule estimate, which includes the Unallocated Future Expenses (UFE) or cost margin, ’
2.415,24.16 N . .
and schedule margin that is managed above the program/project.
NPR 7120.5: In addition, the decision memorandum shall also include a management agreement which
44 241 Z- . 5.10.1 establishes the parameters and authority for which the Program/Project Manager has control CD, OCE
T and is accountable to manage within.
The Program/Project Manager shall coordinate with the MDAA to obtain the NASA AA’s
NPR 7120.5: approval for all ABCs for tightly-coupled and SPP (regardless of life-cycle cost) and projects
45 231 1‘ . 5.10.2 with a life-cycle cost greater than $250 million. The NASA Administrator's agreement is CD, OCE
T required for the ABCs for all programs and projects with a life-cycle cost greater than $1
billion and all Category 1 projects.
For tightly-coupled and SPP (regardless of life-cycle cost) and projects with an estimated life-
6 NPR 7120.5: 5103 cycle cost greater than $250 million, Program/Project Managers shall coordinate with the D, OCE
2441 o MDAA to ensure that appropriate justification is documented in the Decision Memorandum, ’
whenever the program/project is funded at less than an equivalent of a 70 percent JCL.
47 NPR 7120.5: 511 The approved decision memorandum shall be attached to the Program Plan (if a program), the D, OCE
2.4.1 ) Project Plan, or the project FA as appropriate. ’
5.12 Program Formulation & I i
48 | MSFC Derived 5.12.1 CMC content for KDP presentations shall be documented per MPR 7120.4. CcD
NPR 7120.5: The Program Manager shall work with the MDAA and the Decision Authority to develop and
49 223 o 5.12.2.1 approve the Program’s FAD in accordance with NPR 7120.5, Appendix E, to include the cb
- approved cost and schedule margins.
NPR 7120.5: .
50 226 5.12.2.2 Uncoupled and loosely coupled program products shall be as documented in Table 5.12-1. CD, OCE
NPR 7120.5:
51 226 5.12.2.3 Tightly coupled program products shall be as documented in Table 5.12-3. CD, OCE
NPR 7120.5:
52 226 5.12.2.4  |SPP products shall be as documented in Table 5.12-5. CD, OCE
NPR 7120.5:
53 223 5.12.3 The PCA shall be developed and updated in accordance with NPR 7120.5, Appendix D. CcD
54 NPR 7120.5: 5124 The program plan shall be developed, updated, and approved in accordance with NPR 7120.5, D
223 - Appendix G.
Program plan concurrence shall be obtained from the S&MA Directorate, Engineering
55 | MSFC Derived 5.12.5 Directorate, Office of Procurement, Office of the Chief Financial Officer, and other affected cD
direct report offices.
56 NPR272120,5: 5.12.6.1 UCLC program control plans shall be as documented in Table 5.12-2. CD, OCE
NPR 7120.5: . N
57 226 5.12.6.2  |Tightly coupled program control plans shall be as documented in Table 5.12-4. CD, OCE
NPR 7120.5:
58 226 5.12.6.3  |SPP control plans shall be as documented in Table 5.12-6. CD, OCE
59 | MSFC Derived 5.12.6.4 ting Chief Engineer shall review the program plan and sign the SEMP. [eh)
60 | MSFC Derived 5.12.7 Content for routine performance reports to the CMC shall be in accordance with MPR 7120.4. cb
NPR 7120.5: Programs shall determine and document an approach that maximizes the use of the
61 5.12.8 . - . CD, OCE
3.7.1 International System of Units (commonly known as the System Internationale or SI).
62 | MSFC Derived 51219 The Program Manager shall stpport content development of agreements with international D
and other government agencies.
NPR 7120.5:
63 Table -1 Table 5.12-1 |(UC/LC products shall be ... ) FAD (baseline at SRR) D
NPR 7120.5:
64 Table -1 Table 5.12-1 |(UC/LC products shall be ... ) PCA (baseline at SDR) [e]
NPR 7120.5:
65 Table -1 Table 5.12-1 |(UC/LC products shall be ...) Program Plan (baseline at SDR) D
NPR 7120.5: - " . . N
66 Table k1 Table 5.12-1 [(UC/LC products shall be ...) Mission Directorate requirements & constraints (baseline at SRR) [eh]
67 NPR 7120.5: Table 5.12-1 (UC/LC products shall be ...) Traceability of program-level requirements on projects to the oy
Table I-1 ) Agency strategic goals & MD requirements and constraints (baseline at SDR)
68 NPR 7120.5: Table 5.12-1 lUC/L(.Z products shall be ...) Documentation of driving ground rules & program assumptions oy
Table I-1 (baseline at SDR)
NPR 7120.5: . .
69 Table -1 Table 5.12-1 |(UC/LC products shall be ...) Interagency and International Agreements (baseline at SDR) CcD
NPR 7120.5:
70 :’ahle I015 Table 5.12-1 [(UC/LC products shall be ...) ASM Minutes (final at SDR) [eh]
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7 NPR 7120.5: Table 5.12-1 (UC/LC products shall be ...) Risk mitigation plans & resources for significant risks (initial at D
Table I-1 SRR)
NPR 7120.5: N "
72 Table -1 Table 5.12-1 |(UC/LC products shall be ...) Documented cost & schedule baselines (Baseline at SDR) D
NPR 7120.5: . "
73 Table -1 Table 5.12-1 |(UC/LC products shall be ...) Documentation of BOE-cost & schedule (baseline at SDR) [e]
74 NPR 7120.5: Table 5.12-1 (UC/LC products shall be ...) Documentation of performance against plan/baseline, including D
Table I-1 3 status/closure of formal actions from previous KDP (summary at SRR, SDR, PIR)
75 NPR 7120.5: Table 5.12-1 (UC/LC products shall be ...) Plans for work to be accomplished during next life cycle phase D
Table I-1 (Plan at SDR, PIR)
NPR 7120.5: . "
76 Table -1 Table 5.12-2 |(UC/LC control plans shall be ...) Technical, Schedule, and Cost Control Plan (Baseline at SDR) D
NPR 7120.5: (UC/LC control plans shall be ...) S&MA Plan (Baseline at SDR)
77 Table I-i " | Table 5.12-2 |(see NPDs 8730.5 and 8720.1, NPRs 8715.3, 8705.2, 8705.6 and 8735.2, and NASA STDs 8719.13 | CD, OSMA
and 8739.8)
NPR 7120.5: . "
78 Table -1 Table 5.12-2 |(UC/LC control plans shall be ...) Risk Management Plan (Baseline at SDR) (see NPR 8000.4) CD, OSMA
NPR 7120.5:
79 Table 1 Table 5.12-2 (UC/LC control plans shall be ...) Acquisition Plan (Baseline at SDR) D
NPR 7120.5: (UC/LC control plans shall be ...) Technology Development Plan (Baseline at SDR) (see NPD
80 Table 5.12-2 CD, OCT
Tablel1 | € 7500.2 and NPR 7500.1) '
NPR 7120.5:
81 Table -1 Table 5.12-2 (UC/LC control plans shall be ...) SEMP (Baseline at SDR) [e]
NPR 7120.5:
82 Table -1 Table 5.12-2 |(UC/LC control plans shall be ...) Review Plan (Baseline at SRR) D
a3 NPR 7120.5: Table 5.12-2 (UC/LC control plans shall be ...) Environmental Management Plan (Baseline at SDR) (see NPR €D, EMD
Table I-1 8580.1)
NPR 7120.5:
84 Table I015 Table 5.12-2 |(UC/LC control plans shall be ...) CM Plan (Baseline at SDR) [eh]
85 NPR 7120.5: Table 5.12-2 (UC/LC control plans shall be ...) Security Plan (Baseline at SDR) CD, OPS,
Table I-1 ) (see NPD 1600.2, NPRs 1600.1, 1040.1, 2810.1, and MPR 1600.1) oclo
(UC/LC control plans shall be ...) Threat Summary (Baseline at SDR) (Contact Systems
%6 NPR 7120.5: Table 5.12-2 Engineering Office ‘|n MSFC Chief Engineer Office fgr afﬁdmonal ‘mformatlon on apphcablllt.y D, OCE
Table I-1 and approval requirements for these products which is determined on a case-by-case basis for
each program/project)
NPR 7120.5: "
87 Table k1 Table 5.12-2 (UC/LC control plans shall be ...) Export Control Plan (Baseline at SDR) (see MPR 2190.1) CD, OlIR
NPR 7120.5: "
88 Table I-1 Table 5.12-2 |(UC/LC control plans shall be ...) Technology Transfer Plan (Baseline at SDR) (see NPR 2190.1) CD, OIIR
NPR 7120.5:
89 Table -1 Table 5.12-2 |(UC/LC control plans shall be ...) Education Plan (Baseline at SDR) CD, OE
NPR 7120.5:
90 Table 1 Table 5.12-2 (UC/LC control plans shall be ...) Communication Plan (Baseline at SDR) CD, OComm
NPR 7120.5: (UC/LC control plans shall be ...) Lessons Learned Plan (Baseline at SDR) (see NPD 7120.4 and
91 Table 5.12-2 cb
Tabler1 | %€ NPD 7120.6])
NPR 7120.5:
92 Table 1-2 Table 5.12-3 |(TC products shall be ... ) FAD (baseline at SRR) D
NPR 7120.5:
93 Table 1-2 Table 5.12-3 ((TC products shall be ... ) PCA (baseline at PDR) D
NPR 7120.5:
94 Table -2 Table 5.12-3 ((TC Products shall be ...) Program Plan (baseline at SDR) [eh]
NPR 7120.5: - . . . N
95 Table 12 Table 5.12-3 ((TC products shall be ...) Mission Directorate requirements & constraints (Baseline at SRR) cD
% NPR 7120.5: Table 5.12-3 (TC products shall be ...) Traceability of program-level requirements on projects to the Agency oy
Table I-2 ) strategic goals & MD requirements and constraints (baseline at SDR)
97 NPR 7120.5: Table 5.12-3 (TC prf)duds shall be ...) Documentation of driving ground rules & program assumptions By
Table I-2 (baseline at SDR)
NPR 7120.5: . .
98 Table -2 Table 5.12-3 ((TC products shall be ...) Interagency and International Agreements (baseline at SDR) D
7120.5:
99 N:’:hltzIOZS Table 5.12-3 ((TC products shall be ...) ASM Minutes (final at SDR) [eh]
NPR 7120.5: . e o : s
100 Table 1-2 Table 5.12-3 ((TC products shall be ...) Risk mitigation plans & resources for significant risks (initial at SRR) D
NPR 7120.5:
101 Table 1-2 Table 5.12-3 ((TC products shall be ...) Documented cost & schedule baselines (Baseline at PDR) D
NPR 7120.5: . "
102 Table 12 Table 5.12-3 ((TC products shall be ...) Documentation of BOE-cost & schedule (baseline at PDR) [eh]
NPR 7120.5: ) ) ) €0, Cost
103 Table 12 Table 5.12-3 |(TC products shall be ...) JCL & supporting documentation (baseline at PDR) Analysis
Division
108 NPR 7120.5: Table 5.12-3 (TC prod.u.cts shall be ...) Shared infrastructure, staffing, and scarce material requirements & o
Table I-2 plans (Initial at SRR)
NPR 7120.5: (TC products shall be ...) Documentation of performance against plan/baseline, including
105 Table 5.12-3 . . cD
Table I-2 status/closrue of formal actions from previous KDP (summary at all except SRR)
NPR 7120.5: (TC products shall be ...) Plans for work to be accomplished during next life cycle phase (plan
106 | tabler2 | TP'®5123 | srR, pOR, CDR, ORR, and DR) c
NPR 7120.5: . "
107 Table 13 Table 5.12-4 ((TC control plans shall be ...) Technical, Schedule, and Cost Control Plan (Baseline at SDR) D
NPR 7120.5: (TC control plans shall be ...) S&MA Plan (Baseline at SDR)
108 Table |73' " | Table 5.12-4 |(see NPDs 8730.5 and 8720.1, NPRs 8715.3, 8705.2, 8705.6 and 8735.2, and NASA Stds 8719.13 | CD, OSMA
and 8739.8)
NPR 7120.5: (TC control plans shall be ...) Risk Management Plan (Baseline at SDR)
109 Table 5.12-4 CD, OSMA
Tablel-3 | ¢ (see NPR 8000.4) '
110 N:_:JI?IO:: Table 5.12-4 ((TC control plans shall be ...) Acquisition Plan (Baseline at SDR) [eh]
NPR 7120.5: (TC control plans shall be ...) Technology Development Plan (Baseline at SDR) (see NPD 7500.2
.12-4
M) rabler | P52 1 npr 7500.) €oocT
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120.5:
112 N::h7le |035 Table 5.12-4 ((TC control plans shall be ...) SEMP (Baseline at SDR) cb
NPR 7120.5:
113 Table 1-3 Table 5.12-4 ((TC control plans shall be ...) V&V Plan (Baseline at PDR) cD
NPR 7120.5: (TC control plans shall be ...) IT Plan (Baseline at SDR)
114 Table 5.12-4 CD, OCio
Table I-3 avie (see NPDs 2200.1 and 1440.6 and NPRs 2200.2, 1441.1, and 2810.1)
NPR 7120.5:
115 Table 13 Table 5.12-4 |(TC control plans shall be ...) Review Plan (Baseline at SRR) cD
116 Ni:;?lo:: Table 5.12-4 |(TC control plans shall be ...) Mission Operations Plan (Baseline at ORR) cD
NPR 7120.5: (TC control plans shall be ...) Environmental Management Plan (Baseline at PDR)
117 Table 5.12-4 CD, EMD
Tablel-3 | ¢ (see NPR 8580.1)
NPR 7120.5: (TC control plans shall be ...) Integrated Logistics Support Plan (Baseline at PDR)
118 Table 5.12-4 CD, LMD
Tablel-3 | € (see NPD 7500.1)
NPR 7120.5: (TC control plans shall be ...) Science Data Management Plan (Baseline at ORR) (see NPD 2200.1]
119 Table 5.12-4 CD, SMD
Tablel-3 | ¢ and NPRs 2200.2, 1441.1, and 8020.12) '
NPR 7120.5:
120 Table I-3 Table 5.12-4 ((TC control plans shall be ...) CM Plan (Baseline at SDR) cD
21 NPR 7120.5: Table 5.12-4 (TC control plans shall be ...) Security Plan (Baseline at PDR) CD, OPS,
Table I-3 ) (see NPD 1600.2 NPRs 1600.1, 2810.1, 1040.1, and MPR 1600.1) ocio
(TC control plans shall be ...) Threat Summary (Baseline at PDR) (Contact Systems Engineering
122 NPR 7120.5: Table 5.12-4 Ofﬁc? in MSFC Chief Engineer Of‘flce.for‘add\tlona‘\ information on appl\cabl!lty and approval D, OCE
Table I-3 requirements for these products which is determined on a case-by-case basis for each
program/project)
NPR 7120.5: "
123 Table I3 Table 5.12-4 ((TC control plans shall be ...) Export Control Plan (Baseline at PDR) (see MPR 2190.1) CD, OIIR
NPR 7120.5: "
124 Table 1-3 Table 5.12-4 ((TC control plans shall be ...) Technology Transfer Plan (Baseline at PDR) (see NPR 2190.1) CD, OlIR
NPR 7120.5:
125 Table 13 Table 5.12-4 ((TC control plans shall be ...) Education Plan (Baseline at PDR) CD, OE
NPR 7120.5:
126 Table IO: Table 5.12-4 ((TC control plans shall be ...) Communications Plan (Baseline at PDR) CD, OComm
NPR 7120.5: (TC control plans shall be ...) Lessons Learned Plan (Baseline at SDR)
.12-4
27 Table I-3 Table 5.12 (see NPD 7120.4 and NPD 7120.6) &
NPR 7120.5:
128 Table 16 Table 5.12-5 ((SPP products shall be ...) FAD (Baseline at MCR) cD
NPR 7120.5:
129 Table 16 Table 5.12-5 ((SPP products shall be ...) PCA (Baseline at PDR) cD
NPR 7120.5: (SPP products shall be ...) Traceability of Agency strategic goals and Mission Directorate
130 Table I—t": " | Table 5.12-5 |requirements and constraints to program/project-level requirements and constraints CcD
(Baseline at SRR)
NPR 7120.5: (SPP products shall be ...) Documentation of driving mission, technical, and programmatic
131 Table 5.12-5 Ccb
Table I-6 avle ground rules and assumptions (Baseline at SDR/MDR)
NPR 7120.5: (SPP products shall be ...) Partnerships and inter-agency and international agreements
132 Table | 6 " | Table 5.12-5 |(Baseline at SDR/MDR for US partnerships & agreements; Baseline at PDR for international cD
agreements)
NPR 7120.5:
133 Table 16 Table 5.12-5 ((SPP products shall be ...) ASM Minutes (final at SRR) cD
NPR 7120.5: " " "
134 Table 16 Table 5.12-5 [(SPP products shall be ...) NEPA compliance documentation (Baseline at PDR) (see NPR 8580.1) CD, EMD
NPR 7120.5: (SPP products shall be ...) Mishap preparedness and contingency plan
135 Table 5.12-5 CD, OSMA
Tablel-6 | ¢ (Baseline at MRR/FRR(SMSR) (see NPR 8621.1) g
NPR 7120.5: "
136 Table 16 Table 5.12-5 |(SPP products shall be ...) Concept documentation (Approve at MCR) cb
NPR 7120.5: (SPP products shall be ...) Mission, spacecraft, ground, and payload architectures (Baseline
137 Table | 6 " | Table 5.12-5 |mission and spacecraft architecture at SRR; Baseline ground and payload architectures at CcD
SDR/MDR)
NPR 7120.5: (SPP products shall be ...) Project level, system, and subsystem requirements (Baseline project-
138 Table 5.12-5 . N N cD
Table I-6 level and system-level requirements at SRR; Baseline subsystem requirements at PDR)
139 NPR 7120.5: Table 5.12-5 (SPP products shall be ...) Design documentation (Baseline preliminary design at PDR; Baseline o
Table I-6 ) detailed design at CDR; Baseline As-built hardware and software at MRR/FRR)
NPR 7120.5:
140 Table 1-6 Table 5.12-5 ((SPP products shall be ...) Ops Concept (Baseline at PDR) cp
NPR 7120.5: . " .
141 Table 16 Table 5.12-5 ((SPP products shall be ...) Technology readiness assessment documentation (Initial at MCR) cD
142 NPR 7120.5: Table 5.12-5 (SPP products shall be ...) Engineering development assessment documentation (Initial at &
Table I-6 MCR)
120.5:
143 N::h7le I065 Table 5.12-5 [(SPP products shall be ...) Heritage assessment documentation (Initial at MCR) cb
NPR 7120.5: (SPP products shall be ...) Safety data packages (Baseline at CDR)
144 Table 5.12-5 CD, OSMA
Tablel-6 | 0 (see NPRs 8715.3 and 8735.2)
145 NPR 7120.5: Table 5.12-5 (SPP products shall be ...) ELV Payload Safety Process Deliverables (Baseline at SIR) (see NPR €D, OSMA
Table I-6 8715.7)
NPR 7120.5:
146 Table 16 Table 5.12-5 |(SPP products shall be ...) V&V Report (Baseline at MRR/FRR) cb
NPR 7120.5:
147 Table 1-6 Table 5.12-5 |(SPP products shall be ...) Operations Handbook (Baseline at ORR) <D
148 NPR 7120.5: Table 5.12-5 (SPP products shall be ...) Orbital Debris Assessment (Final ODAR at MRR/FRR (SMSR)) (see NPR €D, OSMA
Table I-6 8715.6)
NPR 7120.5: (SPP products shall be ...) End of Mission Plans (EOMP) (Baseline at MRR/FRR (SMSR)) (see NPR
149 Table 5.12-5 CD, OSMA
Tablel-6 | ¢ 8715.6/NASA-STD 8719.14, App B) g
NPR 7120.5:
150 Table I(—)SS Table 5.12-5 ((SPP products shall be ...) Mission Report (final at DRR) cb
NPR 7120.5: (SPP products shall be ...) Formulation Agreement (Baseline for Phase A at MCR; Baseline for
151 Table 5.12- D
5 Table I-6 able 5.12-5 Phase B at SDR/MDR) C
NPR 7120.5: (SPP products shall be ...) Program Plan (Baseline at SRR)
152 Table 5.12-5 cD
Table I-6 ave (Program & Project Plans may be combined with approval of the MDAA)
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NPR 7120.5: (SPP products shall be ...) Project Plan (Baseline at SRR)
153 Table 5.12-5 Ccb
Table I-6 avle (Program & Project Plans may be combined with approval of the MDAA)
NPR 7120.5: (SPP products shall be ...) Plans for work to be accomplished during next implementation life
154 Table | 6 " | Table 5.12-5 |cycle phase (Baseline at PDR for Phase C; Baseline at SIR for Phase D; Baseline at MRR/FRR for CcD
Phase E; Baseline at DR for Phase F)
NPR 7120.5: (SPP products shall be ...) Documentation of performance against FA or against plans for work
155 Table I—é " | Table 5.12-5 |to be accompli during i 1tation phase, including performance against baselines cb
and status/closure of formal actions from previous KDP (summary at all except SRR)
NPR 7120.5:
156 Table 16 Table 5.12-5 ((SPP products shall be ...) Project Baseline (Baseline at PDR) cb
157 NPR 7120.5: Table 5.12-5 (SPP pl’odl.JCts shall be ...) To;? Techmcal, cost, schedule, and safety risks, risk mitigation plans D
Table I-6 and associated resources (Initial at MCR)
NPR 7120.5: " . .
158 Table 1-6 Table 5.12-5 |(SPP products shall be ...) Staffing requirements and plans (Initial at MCR) cp
(SPP products shall be ...) Infrastructure requirements and plans, business case analysis for
159 NPR 7120.5: Table 5.12-5 infrastructure; Alternative Future Use questionnaire (Form NF 1739) (Baseline for NF 1739/Sect| CD, FED,
Table I-6 B A at SDR/MDR; Baseline for NF 1739/Section B at PDR) OCFO
(see NPR 9250.1)
120.5:
160 N::h7le I065 Table 5.12-5 ((SPP products shall be ...) Schedule (Baseline IMS at PDR) cb
161 NPR 7120.5: Table 5.12-5 (SPP praducts' shall be ...) Cost estimate (Rsik informed or schedule-adjusted depending on o
Table I-6 phase) (Baseline at PDR)
NPR 7120.5:
162 Table 16 Table 5.12-5 |(SPP products shall be ...) BOE (cost & schedule) (Initial at MCR) cb
NPR 7120.5: . ) : €0, Cost
163 Table 16 Table 5.12-5 |(SPP products shall be ...) Confidence levels & supporting documentation (JCL at PDR) Analysis
Division
NPR 7120.5:
164 Table 16 Table 5.12-5 ((SPP products shall be ...) External cost & schedule commitments (Baseline at PDR) cD
NPR 7120.5: ) ' ) €0, Cost
165 Table 16 Table 5.12-5 |(SPP products shall be ...) Cost analysis data requirement (Baseline at PDR) Analysis
Division
NPR 7120.5:
166 Table I(—)SS Table 5.12-5 |(SPP products shall be ...) Decommissioning/Disposal Plan (Baseline at DR) cD
NPR 7120.5: (SPP control plans shall be ...) Techncial, schedule, and cost control plan (Baseline at
167 Table 5.12- D
6 Table I-7 able 5 & SDR/MDR) ¢
NPR 7120.5: (SPP control plans shall be ...) S&MA Plan (Baseline at SRR)
168 Table I-% " | Table 5.12-6 |(see NPDs 8730.5 and 8720.1, NPRs 8715.3, 8705.2, 8705.6, and 8735.2, and NASA Stds 8719.13 | CD, OSMA
and 8739.8)
NPR 7120.5: : "
169 Table 1-7 Table 5.12-6 [(SPP control plans shall be ...) Risk Management Plan (Baseline at SRR) (see NPR 8000.4) CD, OSMA
NPR 7120.5:
170 Table 17 Table 5.12-6 ((SPP control plans shall be ...) Acquisition Plan (Baseline at SRR) cD
NPR 7120.5: (SPP control plans shall be ...) Technology Development Plan (Baseline at MCR) (see NPD
1] rabler7 | @512 175002 and PR 7500.1) €0, oct
NPR 7120.5:
172 Table I-7 Table 5.12-6 |(SPP control plans shall be ...) SEMP (Baseline at SRR) cD
NPR 7120.5: (SPP control plans shall be ...) IT Plan (Baseline SDR/MDR)
173 Table 5.12-6 CD, oCio
Tablel7 | '°'€ (see NPDs 2200.1 and 1440.6 and NPRs 2200.2, 1441.1, 2800.1, and 2810.1)
NPR 7120.5: (SPP control plans shall be ...) SW Management Plan (Baseline at SDR/MDR) (see NPR 7150.2
174 Table 5.12-6 cD
Tablel-7 | 7€ and NASA Std 8739.8)
NPR 7120.5:
175 Table I(—)75 Table 5.12-6 |(SPP control plans shall be ...) V&V Plan (Baseline at PDR) cb
NPR 7120.5:
176 Table I-7 Table 5.12-6 |(SPP control plans shall be ...) Review Plan (Baseline at SRR) cD
NPR 7120.5:
177 Table 1-7 Table 5.12-6 ((SPP control plans shall be ...) Mission Ops Plan (Baseline at ORR) cD
178 NPR 7120.5: Table 5.12-6 (SPP control plans shall be ...) Evironmental Management Plan (Baseline at SDR/MDR) (see NPR €D, EMD
Table I-7 8580.1)
179 NPR 7120.5: Table 5.12-6 (SPP control plans shall be ...) Integrated Logistics Support Plan (Baseline at PDR) (see NPD D, LMD
Table I-7 7500.1)
NPR 7120.5: (SPP control plans shall be ...) Science Data Management Plan (Baseline at ORR) (see NPD
180 | rable 17 Table 5.12-6 2200.1, and NPRs 2200.2 and 1441.1) €D, SMD
NPR 7120.5:
181 Table 17 Table 5.12-6 ((SPP control plans shall be ...) Integration Plan (Baseline at PDR) cD
(SPP control plans shall be ...) Threat Summary (Baseline at PDR) (Contact Systems Engineering
182 NPR 7120.5: Table 5.12-6 Offlc.e in MSFC Chief Engineer Offlcevfor‘add\tlona‘\ information on appl\cabl!ltv and approval €D, OCE
Table I-7 requirements for these products which is determined on a case-by-case basis for each
program/project)
NPR 7120.5:
183 Table 1-7 Table 5.12-6 ((SPP control plans shall be ...) CM Plan (Baseline at SRR) cD
184 NPR 7120.5: Table 5.12-6 (SPP control plans shall be ...) Security Plan (Baseline at PDR) CD, OPS,
Table I-7 ) (see NPD 1600.2, NPRs 1600.1, 1040.1, and MPR 1600.1) ocio
(SPP control plans shall be ...) Project Protection Plan (Baseline at PDR) (Contact Systems
NPR 7120.5: Engineering Office in MSFC Chief Engineer Office for additional information on applicability
185 Table 5.12-6 h S . : cD
Table I-7 and approval requirements for these products which is determined on a case-by-case basis for
each program/project)
NPR 7120.5: "
186 Table 1-7 Table 5.12-6 [(SPP control plans shall be ...) Export Control Plan (Baseline at PDR) (see MPR 2190.1) CD, OIIR
NPR 7120.5: .
187 Table 17 Table 5.12-6 ((SPP control plans shall be ...) Technology Transfer Plan (Baseline at PDR) (see NPR 2190.1) CD, OlIR
188 NPR 7120.5: Table 5.12-6 (SPP control plans shall be ...) Lessons Learned Plan (Baseline at PDR) (see NPD 7120.4 and NPD D
Table I-7 7120.6)
NPR 7120.5: (SPP control plans shall be ...) Human Rating Certification Pkg (Approve Certification at
1 Table 5.12- D, MA
89 table 7 able 5.12-6 MRR/FRR) (see NPR 8705.2) Cb, 08!
NPR 7120.5: (SPP control plans shall be ...) Planetary Protection Plan (Certification at PDR) (see NPD 8020.7
190 Table 5.12-6 CD, SMD
Tablel7 | 7€ and NPR 8020.12)
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NPR 7120.5: (SPP control plans shall be ...) Nuclear Safety Launch Approval Plan (Baseline at SDR/MDR) (see
191 Table 5.12-6 CD, OSMA
Tablel7 | %€ NPR 8715.3) g
192 NPR 7120.5: Table 5.12-6 (SPP control plans shall be ...) Range Safety Risk Mgt Process Documentation (Baseline at SIR) €D, OSMA
Table I-7 (see NPR 8715.5)
193 | MSFC Derived | Table 5.12-6 |(SPP control plans shall be ...) DM Plan (Baseline at SRR) CD
194 | MSFC Derived | Table 5.12-6 |(SPP control plans shall be ...) Quality Plan (Baseline at PDR) CD
NPR 7120.5:
195 Table 17 Table 5.12-6 |(SPP control plans shall be ...) Education Plan (Baseline at PDR) CD, OE
NPR 7120.5:
196 Table I(—)75 Table 5.12-6 |(SPP control plans shall be ...) Communication Plan (Baseline at PDR) CD, OComm
5.13 Project For! ion & /[ ion
197 | MSFC Derived 5.13.1 CMC content for KDP presentation shall be in accordance with MPR 7120.4. CD
NPR 7120.5:
198 226 5.13.2 Project products shall be as documented in Table 5.13-1. CD, OCE
NPR 7120.5: The Project Manager shall work with the MDAA and the Decision Authority to develop and
199 223 o 5.13.2.1 approve the Project’s FAD in accordance with NPR 7120.5, Appendix E, to include the cb
- approved cost and schedule margins.
NPR 7120.5: . . . N .
200 223 5.133 Project plan preparation and approval shall be in accordance with NPR 7120.5, Appendix H cD
NPR 7120.5: Project control plans shall be as documented in Table 5.13-2. Unless otherwise required, the
201 5.13.4 . N . . CD, OCE
2.2.6 control plans may be separate plans or included as sections in the project plan.
202 | MSFC Derived 5.13.4.1 Implementing Chief Engineer shall review the project plan and the SEMP. CcD
203 | MSFC Derived 5.13.5 Content for routine performance reports to the CMC shall be in accordance with MPR 7120.4. cD
NPR 7120.5:
204 223 5.13.6 FA preparation and approval shall be in accordance with NPR 7120.5, Appendix F. cD
NPR 7120.5:
205 371 5.13.7 Projects shall determine and document an approach that maximizes the use of SI. CD, OCE
206 | MSFC Derived 5138 The Project Manager shall squort content development of agreements with international D
and other government agencies.
NPR 7120.5:
207 Table -4 Table 5.13-1 |(Project products shall be ...) FAD (Baseline at MCR) cD
NPR 7120.5:
208 Table 14 Table 5.13-1 |(Project products shall be ...) Program Plan (Baseline at MCR) cD
NPR 7120.5: . . . "
209 Table 14 Table 5.13-1 |(Project products shall be ...) Applicable Agency strategic goals (Baseline at MCR) cD
NPR 7120.5: (Project products shall be ...) Documentation of program-level requirements and constraints
210 Table I—A.l " | Table 5.13-1 |on the project (from Program Plan) and stakeholder expectations, including mission CcD
objectives/goals and mission success criteria (Baseline at SRR)
NPR 7120.5: (Project products shall be ...) Documentation of driving mission, technical, and programmatic
211 Table 5.13-1 CcD
Table I-4 avie ground rules and assumptions (Baseline at SDR/MDR)
NPR 7120.5: (Project products shall be ...) Partnerships and inter-agency and international agreements
212 Table I—A‘1 " | Table 5.13-1 |(Baseline at SDR/MDR for US partnerships & agreements; Baseline at PDR for international CcD
agreements)
NPR 7120.5:
213 Table I(—)45 Table 5.13-1 |(Project products shall be ...) ASM Minutes (final at SRR) cD
214 NPR 7120.5: Table 5.13-1 (Project products shall be ...) NEPA compliance documentation (Baseline at PDR) (see NPR D, EMD
Table I-4 8580.1)
NPR 7120.5: (Project products shall be ...) Mishap preparedness and contingency plan (Baseline at
25| ableta Table 5.13-1 MRR/FRR(SMSR)) (see NPR 8621.1) €D, OSMA
NPR 7120.5: . "
216 Table 14 Table 5.13-1 |(Project products shall be ...) Concept documentation (Approve at MCR) cD
NPR 7120.5: (Project products shall be ...) Mission, spacecraft, ground, and payload architectures (Baseline
217 Table I—t.l " | Table 5.13-1 |mission and spacecraft architecture at SRR; Baseline ground and payload architectures at CcD
SDR/MDR)
NPR 7120.5: (Project products shall be ...) Project level, system, and subsystem requirements (Baseline
218 Table 5.13-1 N . N . cD
Table I-4 project-level and system-level requirements at SRR; Baseline subsystem requirements at PDR)
219 NPR 7120.5: Table 5.13-1 (Project products shall be ...) Design documentation (Baseline preliminary design at PDR; D
Table I-4 : Baseline detailed design at CDR; Baseline As-built hardware and software at MRR/FRR)
NPR 7120.5:
220 Table 14 Table 5.13-1 |(Project products shall be ...) Ops Concept (Baseline at PDR) cD
NPR 7120.5: " : .
221 Table 1-4 Table 5.13-1 |(Project products shall be ...) Technology readiness assessment documentation (Initial at MCR) cb
222 NPR 7120.5: Table 5.13-1 (Project products shall be ...) Engineering development assessment documentation (Initial at o
Table I-4 MCR)
NPR 7120.5:
223 Table 14 Table 5.13-1 |(Project products shall be ...) Heritage assessment documentation (Initial at MCR) cD
NPR 7120.5: (Project products shall be ...) Safety data packages (Baseline at CDR)
224 Table 5.13-1 CD, OSMA
Tablel-4 | °0€ (see NPRs 8715.3 and 8735.2) '
225 NPR 7120.5: Table 5.13-1 (Project products shall be ...) ELV Payload Safety Process Deliverables (Baseline at SIR) (see NPR €D, OSMA
Table I-4 8715.7)
NPR 7120.5:
226 Table 14 Table 5.13-1 |(Project products shall be ...) V&V Report (Baseline at MRR/FRR) cD
NPR 7120.5:
227 Table 14 Table 5.13-1 |(Project products shall be ...) Operations Handbook (Baseline at ORR) cD
NPR 7120.5: (Project products shall be ...) Orbital Debris Assessment (Final ODAR at MRR/FRR (SMSR)) (see
228 Table 5.13-1 CD, OSMA
Tablel-4 | ¢ NPR 8715.6) g
NPR 7120.5: (Project products shall be ...) End of Mission Plans (EOMP) (Baseline at MRR/FRR (SMSR)) (see
229 Table 5.13-1 CD, OSMA
Tablel4 | %€ NPR 8715.6/NASA-STD 8719.14, App B) g
NPR 7120.5:
230 Table 1-4 Table 5.13-1 ((Project products shall be ...) Mission Report (final at DRR) cD
NPR 7120.5: (Project products shall be ...) Formulation Agreement (Baseline for Phase A at MCR; Baseline
231 Table 5.13-1 cD
Tablel-4 | ¢ for Phase B at SDR/MDR)
NPR 7120.5:
232 Table 14 Table 5.13-1 |(Project products shall be ...) Project Plan (Baseline at SRR) cD
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NPR 7120.5: (Project products shall be ...) Plans for work to be accomplished during next implementation
233 Table I—A.l " | Table 5.13-1 |life cycle phase (Baseline at PDR for Phase C; Baseline at SIR for Phase D; Baseline at MRR/FRR cb
for Phase E; Baseline at DR for Phase F)
NPR 7120.5: (Project products shall be ...) Documentation of performance against FA or against plans for
234 Table I-L; * | Table 5.13-1 |work to be accomplished during implementation phase, including performance against cb
baselines and status/closure of formal actions from previous KDP (summary at all except SRR)
NPR 7120.5:
235 Table 14 Table 5.13-1 |(Project products shall be ...) Project Baseline (Baseline at PDR) cD
236 NPR 7120.5: Table 5.13-1 (Project product.s shall be ...) Top Tthnlcal, cost, schedule, and safety risks, risk mitigation oy
Table I-4 plans and associated resources (Initial at MCR)
NPR 7120.5: . " . .
237 Table 14 Table 5.13-1 |(Project products shall be ...) Staffing requirements and plans (Initial at MCR) CcD
(Project products shall be ...) Infrastructure requirements and plans, business case analysis for
238 NPR 7120.5: Table 5.13-1 infrastructure; Alternative Future Use questionnaire (Form NF 1739) (Baseline for NF 1739/Sect| CD, FED,
Table I-4 : A at SDR/MDR; Baseline for NF 1739/Section B at PDR) OCFO
(see NPR 9250.1)
NPR 7120.5:
239 Table 14 Table 5.13-1 |(Project products shall be ...) Schedule (Baseline IMS at PDR) cD
240 NPR 7120.5: Table 5.13-1 (Project prod%u:ts shall be ...) Cost estimate (Rsik informed or schedule-adjusted depending on D
Table I-4 phase) (Baseline at PDR)
241 N:’:;izl()f: Table 5.13-1 |(Project products shall be ...) BOE (cost & schedule) (Initial at MCR) cD
NPR 7120.5: X . ) CD, Cost
242 Table 14 Table 5.13-1 |(Project products shall be ...) Confidence levels & supporting documentation (JCL at PDR) Analysis
Division
NPR 7120.5: . . N
243 Table -4 Table 5.13-1 |(Project products shall be ...) External cost & schedule commitments (Baseline at PDR) cD
NPR 7120.5: . X _ ‘ cp, Co?t
244 Table -4 Table 5.13-1 ((Project products shall be ...) Cost analysis data requirement (Baseline at PDR) Analysis
Division
NPR 7120.5:
245 Table 1-4 Table 5.13-1 |(Project products shall be ...) Decommissioning/Disposal Plan (Baseline at DR) cD
NPR 7120.5: (Project control plans shall be ...) Techncial, schedule, and cost control plan (Baseline at
246 Table 5.13-2 cD
Tablels | ¢ SDR/MDR)
NPR 7120.5: (Project control plans shall be ...) S&MA Plan (Baseline at SRR)
247 Table I-é " | Table 5.13-2 |(see NPDs 8730.5 and 8720.1, NPRs 8715.3, 8705.2, 8705.6, and 8735.2, and NASA Stds 8719.13 | CD, OSMA
and 8739.8)
NPR 7120.5: . . "
248 Table 15 Table 5.13-2 |(Project control plans shall be ...) Risk Management Plan (Baseline at SRR) (see NPR 8000.4) CD, OSMA
NPR 7120.5:
249 Table I—OSS Table 5.13-2 |(Project control plans shall be ...) Acquisition Plan (Baseline at SRR) cD
250 NPR 7120.5: Table 5.13-2 (Project control plans shall be ...) Technology Development Plan (Baseline at MCR) (see NPD D, ocT
Table I-5 7500.2 and NPR 7500.1)
NPR 7120.5:
251 Table 15 Table 5.13-2 |(Project control plans shall be ...) SEMP (Baseline at SRR) cD
NPR 7120.5: (Project control plans shall be ...) IT Plan (Baseline SDR/MDR)
252 Table 5.13-2 CD, oCio
Table I-5 avie (see NPDs 2200.1 and 1440.6 and NPRs 2200.2, 1441.1, 2800.1, and 2810.1)
NPR 7120.5: (Project control plans shall be ...) SW Management Plan (Baseline at SDR/MDR) (see NPR
253 | qaplers | 225132 171505 and NASA std 8739.8) @
254 N:_:JI?IO:: Table 5.13-2 |(Project control plans shall be ...) V&V Plan (Baseline at PDR) cb
NPR 7120.5:
255 Table 15 Table 5.13-2 |(Project control plans shall be ...) Review Plan (Baseline at SRR) cD
NPR 7120.5:
256 Table 15 Table 5.13-2 |(Project control plans shall be ...) Mission Ops Plan (Baseline at ORR) cD
NPR 7120.5: (Project control plans shall be ...) Evironmental Management Plan (Baseline at SDR/MDR) (see
257 Table 5.13-2 CD, EMD
Tablel-s | ¢ NPR 8580.1) '
258 NPR 7120.5: Table 5.13-2 (Project control plans shall be ...) Integrated Logistics Support Plan (Baseline at PDR) (see NPD D, LMD
Table I-5 7500.1)
NPR 7120.5: (Project control plans shall be ...) Science Data Management Plan (Baseline at ORR) (see NPD
9 Table I-5 Table 5.13-2 2200.1, and NPRs 2200.2 and 1441.1) €D, SMD
NPR 7120.5:
260 Table 15 Table 5.13-2 |(Project control plans shall be ...) Integration Plan (Baseline at PDR) cD
NPR 7120.5:
261 Table 15 Table 5.13-2 |(Project control plans shall be ...) CM Plan (Baseline at SRR) cD
22 NPR 7120.5: Table 5.13-2 (Project control plans shall be ...) Security Plan (Baseline at PDR) CD, OPS,
Table I-5 i (see NPD 1600.2, NPRs 1600.1, 1040.1, and MPR 1600.1) oclo
(Project control plans shall be ...) Project Protection Plan (Baseline at PDR) (Contact Systems
NPR 7120.5: Engineering Office in MSFC Chief Engineer Office for additional information on applicability
263 Table 5.13-2 ) L ] ’ cD
Table I-5 and approval requirements for these products which is determined on a case-by-case basis for
each program/project)
NPR 7120.5: . .
264 Table 15 Table 5.13-2 |(Project control plans shall be ...) Export Control Plan (Baseline at PDR) (see MPR 2190.1) CD, OlIR
NPR 7120.5: . i
265 Table kS Table 5.13-2 |(Project control plans shall be ...) Technology Transfer Plan (Baseline at PDR) (see NPR 2190.1) CD, OlIR
266 NPR 7120.5: Table 5.13-2 (Project control plans shall be ...) Lessons Learned Plan (Baseline at PDR) (see NPD 7120.4 and oy
Table I-5 NPD 7120.6)
NPR 7120.5: (Project control plans shall be ...) Human Rating Certification Pkg (Approve Certification at
267 Table 5.13-2 CD, OSMA
Tablels | ¢ MRR/FRR) (see NPR 8705.2)
NPR 7120.5: (Project control plans shall be ...) Planetary Protection Plan (Certification at PDR) (see NPD
268 Table 5.13-2 CD, SMD
Tablel-s | ¢ 8020.7 and NPR 8020.12) g
NPR 7120.5: (Project control plans shall be ...) Nuclear Safety Launch Approval Plan (Baseline at SDR/MDR)
269 Table 5.13-2 CD, OSMA
Tablels | '2°€ (see NPR 8715.3) g
NPR 7120.5: (Project control plans shall be ...) Range Safety Risk Mgt Process Documentation (Baseline at
27 Table 5.13-2 D, OSMA
O] Tablels able 5.13 SIR) (see NPR 8715.5) €p, 08!
271 | MSFC Derived | Table 5.13-2 |(Project control plans shall be ...) DM Plan (Baseline at SRR) CcD
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272 | MSFC Derived | Table 5.13-2 |(Project control plans shall be ...) Quality Plan (Baseline at PDR) cD
273 N::;?f:: Table 5.13-2 |(Project control plans shall be ...) Education Plan (Baseline at PDR) CD, OE
274 N:_:;tzl(_):: Table 5.13-2 |(Project control plans shall be ...) Communication Plan (Baseline at PDR) CD, OComm
Chapter 6. Design to Cost
275 | MSFC Derived 6.1 Programs/projects shall manage and design to full LCC constraints. cD
As part of seeking authority to proceed, programs/projects, with the involvement of
independent cost modeling, shall establish cost predictions and receive cost constraints from
276 | MSFC Derived 6.2 NASA sponsors. Note: The requirement for ind dent cost ing may be ac ished by cD
utilizing the MSFC Office of Strategic Analysis and Communications (OSAC) cost modeling
experts.
277 | MskC Derived 63 Upon eftablishmg feasible 095( baselines, programs and prcjef:ls sha\l.manage to cost o
constraints and report margin status monthly to the Center Director via the CMC.
If the cost predictions exceed the cost constraints (including cost margins) following ATP,
MSFC Engineering shall develop programmatic decision options for the Program/Project
Manager that bring the program/project within cost constraints, with independent cost
278 | MSFC Derived 6.4 mode.ling to f‘letermine the Frobable magnitude f)flhe overr}m and the cost savings' @
associated with descope options. Note: The requirement for independent cost modeling may be
accomplished by utilizing the MSFC Office of Strategic Analysis and Communications (OSAC) cost
modeling experts. Note: If the program or project finds no options to meet cost constraints, the
issue is elevated to the Center Director.
279 | MSFC Derived 6.5 Programs/projects shall allocate costs at all levels of the system decomposition. CcD
280 | MSFC Derived 66 The implementing chiéf evgineer shéll be responsw‘b\? for reviewing desfgn decisif)ns atall o
WBS levels and assessing impacts using criteria such as that included in 18.2, a-f.
281 | MSFC Derived 67 Ifa figsign is predicted t.o excegd a cost allocation,.the responsible designer shall prepare a D
decision package to define options to meet allocations.
282 | MSFC Derived 68 Prograr.ns/projects shall identify the major cost drivers and perform a risk assessment on the &
cost drivers.
283 | MSFC Derived 69 Cost predic.tion models shéll be developed or approv.ed with the inv.olvement .of independent &
cost modeling and be continually updated as the design and operations planning matures.
Designers (in-house or contracted) shall submit their designs for baselining (at system level
284 | MSFC Derived 6.10 through the Qiece part. Ieyel) when the design is Predicte.d to me.et cost (recurr'\vng.and non- D
recurring) estimates within acceptable levels of risk and its requirements are within the
programmatic constraints, per Chapter 12.
After the design has become part of the technical baseline, continued design work shall be
limited to one or more of the following cases:
a. Designer requests funds to explore new designs to improve margins of cost, performance,
schedule, risk, etc. where the expected return is greater than the investment.
285 | MSFC Derived 611 b. ) Furthe.r develop.ment o.f design.detaiI§ T.s éuthorized by the im.plementing program/project D
chief engineer leading to final design definition and documentation.
c. Further analysis/test of the design is authorized by the implementing chief engineer in
order to reduce uncertainties in predicted performance within discipline standard practice.
d. Design changes are authorized to resolve issues or mitigate risk as documented in Chapter
16.
NPR 7120.5: Tightly coupled programs, SPP, and projects with estimated LCC >$250M shall develop cost €D, Cost
286 6.12 and schedule estimates by KDP 0/KDP B using probabilistic analyses to provide a level of Analysis
243,243.1 . o . i
confidence that cost and schedule will be within a specified range. Division
NPR 7120.5; By KDP I/KDP C, tightly coupled programs, SPP, and projects with estimated LCC > $250M shall | CD, Cost
287 2432 6.13 develop a JCL analysis, based on the program/project's resource-loaded (i.e. cost-loaded) Analysis
schedule and approved risks. Division
NPR 7120.5; By KDP I/KDP C, TC programs, SPP, and projects with LCC > $250M shall generate a schedule- €D, Cost
288 2432 6.14 based JCL analysis (which includes approved risks) that meets the Decision Authority’s Analysis
approved JCL (70%, unless otherwise stated in the FAD). Division
NPR 7120.5: Loosely coupled and uncoupled programs shall provide analysis of the program's risk at each CD, Cost
289 245 6.15 project's KDP B and KDP C or when a project's ABC is rebaselined. Analysis
Division
Chapter 7. Requir Ci and Verification
290 | MSFC Derived 71 Programs/pr.ojects shall qevelop technicgl requirements, pro.gram/pltoject control. D
documentation, and design documentation during formulation and in ion.
201 | MSFC Derived 72 Tef:hnical requirervents and contractual documeﬁtation.,‘where the contractor provides @
evidence of compliance, shall be documented using verifiable “shall” statements.
282 | MSFC Derived 73 Technical & design requirements’ comp!iance reporting information shall be documented and D
presented to the CECB (or program/project CCB) for approval.
293 | MSFC Derived 7.4 The CECB (or program/project CCB) shall approve the verification compliance data packages. CD
Verification compliance data packages shall contain waivers for any non-compliant baselined
294 | MSFC Derived 7.5 technical/design requirement, including the technical rationale and a risk assessment for the cD
non-compliance.
205 | MSFC Derived 76 Program/projvect and Cenvter requirementsvcompliance shall be subject to review at regular D
status and milestone reviews for each project.
Chapter 8. Work Breakd Structure
206 | MSFC Derived 81 During program./proj‘ecf formulation, each program/project shall develop a preliminary WBS D
and accompanying dictionary.
297 | MSFC Derived 82 During prog.ram/.pr.oject implementation, each program/project shall develop a final WBS and o
accompanying dictionary.
8.3 Programs/projects shall ensure the WBS and WBS dictionary are developed in accordance
208 NPR 7120.5: 23 with the templates for the standard Level 2 element names and content descriptions found in D
222 NPR 7120.5, Appendices G and H. The NASA WBS Handbook contains additional guidance
which programs/projects may use to establish the WBS and accompanying dictionary.
299 | MSFC Derived 84 ?rograms/projeds §hall define the WBS and WBS dictionary to the level necessary to o
1t and verify the work.
Each program’s/project's WBS and WBS dictionary shall be approved by OSAC, for structure
300 | MSFC Derived 8.5 and completeness at WBS level 2, and by the MSFC OCFO at WBS level 1, for assignment of cD
WBS numbers.
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Chapter 9. Heritage Hardware and Software
During formulation, programs/projects shall perform a complete review of all heritage
301 | MSFC Derived 9.1 hardware or software considered for use in an application or architecture different from its cD
original design.
During program/project formulation, programs/projects shall perform a cost-versus-benefit
302 | MSFC Derived 9.2 analysis prior to baselining any heritage designs, hardware, software or ground support cD
equipment in any new application or architecture.
Chapter 10. Acquisition and Make-or-Buy
In order to maintain Center technical expertise and core capabilities, programs/projects shall
303 | MSFC Derived 10.1 evaluate (and consider using) Center technical capabilities to perform in-house and in-line CcD
work (such as analytical tasks or hardware/software design and delivery).
304 | MSFC Derived 102 Programs/projects shall document m‘ake. or buy" decision analyses at all WBS levels when the o
expected value of the product or service is expected to exceed $5M.
The “make or buy” analyses shall identify the planned in-house work along with the planned
305 | MSFC Derived 1021 écqu|51t|ons (including the. r.elatlve br.eakout of labor and scoFe te.spo.nsnbllmes for each), and D
include a statement describing benefits to the Center, and a justification for any out-of-house
work that could be performed in-house.
The decision of in-house and contracted work shall be reflected in the MSFC
306 | MSFC Derived 10.2.2 program/project’s SEMP, and conveyed to the contractor (through the Request for Proposal cD
(RFP)), to include the scope of responsibilities for the NASA portion of the technical work.
The resulting contractor SEMP (produced by the contractor in response to the RFP) shall
307 | MSFC Derived 10.2.3 acknowledge and define the working relationships and interfaces for the contractor side of cD
the interface.
308 NPR 7120.5: 103 Programs/projects shall prepare both a preliminary and a final acquisition plan per NPR o
223 ) 7120.5, Appendices G and H.
309 | MSFC Derived 104 .Ear\y in formulation, programs/projects shall prepare a list of long lead items to be procured o
in Phase B.
310 | MSFC Derived 1041 The Progra.lm/PrOJect Manager (?r designee) shall approve the list of the program’s/project’s o
long-lead items to be procured in Phase B.
311 | MSFC Derived 105 Early in the acqu"\sition‘ planning process, progran‘w/pr.ojects shall invf?rm industry and other D
partners of possible science, technology, and engineering opportunities.
312 | MSFC Derived 10.6 Programs/projects shall prepare procurement requirements packages. cb
313 | MSFC Derived 107 Program.slprojeds shall flow revlevant MSFC requir.em.ents to. contractors through .the D
contracting process, and negotiate any known deviations prior to contract execution.
314 | MSFC Derived 108 Procurement document.s involving common buys of flight har(.iware shal.l be reviewed by all @
necessary program/project managers and S&MA managers prior to RFP issuance.
315 | MSFC Derived 109 In-h?use procurements of flight, critical ground systems, and other critical item products and CD
services shall be from approved sources.
Chapter 11. Government Insight and Oversight
316 | MSFC Derived 111 Programs/projects s.ha.)IF establish a management. model for insight and oversight (refer to D
Table 11.1-1 for definition of standard penetration levels).
The program/project management team, including program/project manager, implementing
317 | MSFC Derived 11.1.1 chief engineer, and CSO shall hold deliberations to determine the insight/oversight model and cD
plan.
E - o — — T
318 | MSFC Derived 1112 11.1.2 The anler Director shall assist in Qetng|nat|on of.the insight level for the o
program/project management model for insight and oversight.
In the solicitations (e.g., RFPs), programs/projects shall provide clear written expectations on
319 | MSFC Derived 112 .huw n.‘e Govgrr\ment wn.ll conduct insight and. o{/erslght on the. sup‘pher s design and pro}ducts, D
including sufficient detail of the approach to insight and oversight in order for the supplier to
perform an assessment on safety, cost, schedule, and technical risks.
320 | MSFC Derived 113 P.nor to contractor negotiations, the Program/project, Engm.eermg and S&MA shal.\ conduct a D
risk of the selected supplier based on proposal input and NASA experience.
Programs/projects shall include contractual language in the SOW that enables contractor-to-
321 | MSFC Derived 11.4 NASA interaction and includes access by the Government to the supplier’s tools, documents, cD
standards, processes, and procedures.
322 | MSFC Derived 15 Thro.ughout the prugram/ProJed life cycl.e, She program/p»ro]ect management team shall D
routinely assess the effectiveness of the insight and oversight mar model(s).
323 | MSFC Derived 116 The progr?fn‘/prOJect management team shall assign insight and oversight leadership o
responsibilities.
324 | MSFC Derived 117 Task Agreeme.nts for the Government'’s insight/oversight scope of work shall be developed in D
accordance with Chapter 13.
Chapter 12. Technical line Control
325 | MSFC Derived 121 !’r.iqr to the control bY a control %Joard structure, the implementing chief engineer shall D
initially approve and issue technical documents.
326 | MSFC Derived 122 Subsequentl\{, the technical documents shall be formally controlled through a &
program/project control board structure.
327 | MSFC Derived 123 Prior to bésellnlng, Englneerlng shall m.amtam version con.tro\ and tr.ack tl'?e ‘appllcablllty of D
draft versions of technical documentation used by the various technical disciplines.
Chapter 13. Task Agr
P n - —
328 | MSFC Derived 131 rogram/ProJ»ect'Managers shall specify the format and content required in the D
program/project’s task agreements.
329 | MSFC Derived 132 Programs/projects shall.documén( formal Vagr(‘eement.s between Program/Project Managers o
and the product or service provider organizations using task agreements.
330 | MSFC Derived 13.3 Task agreements shall be baselined by program/project control boards. CcD
All proposed changes to task agreements involving revisions to cost, schedule, deliverables,
331 | MSFC Derived 13.4 workforce levels, or any other substantive modification, shall be processed through the cD
program/project control board for review of impacts and final approval.
332 | MSFC Derived 135 Rescu'rce ret:!uirements from task agreements shall be included in the Center resource @
planning activity.
333 | MSFC Derived 136 MSFC support tvasks "f)t_ identified in task agreements shall be negotiated through the Center D
resource planning activity.
Chapter 14. Sy il ing and Integration (SE&I)
334 | MSFC Derived 141 SE&l shall k.)e implementedvby Engineering anfﬁ funniqn as a unique discipline V\{ith D
membership on the CECB, if a separate CECB is established by the program/project.
335 | MSFC Derived 1411 .For those projects that do not establish a separate CECB, the SE&I function is covered by the @

1ting Chief Engineer’s participation on the program/project CCB.
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336 | MSFC Derived 142 SE&I shall .evaluate all project decision or change packages for cross-discipline and cross- D
hardware impacts.
337 | MSFC Derived 143 As part of the CM process, SE%I shall ensure thét a}l\ éffécted crganlze.xt‘lons have evaluated the o
change package for impacts with respect to their discipline responsibility.
SE&I system design responsibility shall include functional analysis, design synthesis, and
338 | MSFC Derived 14.4 interface design where the functional and physical interface crosses Engineering cD
organizational design responsibility (e.g., propellant tank-to-feed system).
In cases where system interfaces cross element responsibilities (e.g., Engine to Stage), SE&I
339 | MSFC Derived 145 shall develop and control the interface definition and design through Interface Requirement cD
Documents and ICDs.
340 | MSFC Derived 146 ICQs ‘shall cont‘ain the authoritative interface design basis for all requirements verification @
activities that involve the interface.
341 | MSFC Derived 147 ThPT Ieac! discipline engineer (LDE') shall be respo.nsible for the techl‘wic'al aéequao{ and‘ @
verification of each program/project-level technical requirement within his/her discipline area.
The LDE shall ensure that the requirement and its verification compliance are approved by all
342 | MSFC Derived 14.8 affected Engineering and S&MA disciplines and the implementing program/project chief cD
engineer.
343 | MSFC Derived 149 MSFC program‘s/prmects shall dofumenl the CM and DM implementation approaches for each @
control board in the Program/Project Plan or a stand-alone plan.
Chapter 15. Safety and Mission Assurance
344 | MSFC Derived 151 Fof in-house activities, programs/projects shall ensure that SMA performs the safety and @
mission assurance analyses.
For in-house activities, Engineering shall work with S&MA to identify the derived
345 | MSFC Derived 152 req‘u.lrerY\ents, risk mitigations, msge@mns and hazard co‘ntrols to be mforporated into o
verification plans and work authorizing documents used in manufacturing, assembly, and
tests.
346 | MSFC Derived 15.3 Programs/projects shall ensure that a CSO is named by S&MA. CD
Programs/projects shall ensure that the CSO is represented on program/project decision-
347 | MSFC Derived 15.4 making boards and any other forums or processes which may be associated with risk cD
acceptance.
For critical in-house activities, programs/projects shall ensure that the S&MA assurance
348 | MSFC Derived 15.5 functions are implemented so that products and services are compliant with applicable cD
requirements.
For prime-contracted activities, programs/projects shall ensure that S&MA defined assurance
349 | MSFC Derived 15.6 functions (via the insight and oversight processes) are performed to assure that products and cD
services are compliant with applicable requirements.
For Category 1 projects/programs, the System Safety Technical Plan shall have the concurrence
350 | MSFC Derived 15.7 of the cognizant S&MA managers. Concurrence may be obtained by presenting the plan to cD
the SMAC.
Chapter 16. Risk
351 | MSFC Derived 16.1 Risk shall be evaluated on a 5x5 matrix of likelihood and consequence. CD
The Program/Project Manager, the implementing Chief Engineer, and the CSO, shall have the
352 | MSFC Derived 16.1.1 authority to make the determination on risk items to be entered in the system and to adjust cD
the likelihood and consequence levels.
353 | MSFC Derived 162 Progr.ams/projects shall assign a risk owner for each risk item for as long as the risk item &
remains open.
A risk owner shall present the following information (in addition to the 5x5 assessment) to
354 | MSFC Derived 16.3 the CECB and/or Project CCB: the tasks, funding, and schedule required to mitigate the risk cD
and the impacts of not mitigating (technical, cost, schedule, safety).
Program/project implementing chief engineer shall make a decision (if within the designated
355 | MSFC Derived 16.4 level of authority) or a recommendation to the Program/Project Manager to: 1) mitigate the cD
risk, 2) accept the risk, 3) watch the risk, 4) research the risk, or 5) close the risk.
356 | MSFC Derived 16.4.1 If rlsk.mlt\gat\o.n requires addlng.scope to Fhe project, the project’s cost, schedu.le aru.j ) &
technical baseline, as well as project margins/UFE shall be updated to reflect this mitigation.
357 | MSFC Derived 165 Programs/prt?]ects shall present top risk item(s) to the CMC as determined by the D
Program/Project Manager.
Chapter 17. Margin and Resource
P - . | - - -
358 | MSFC Derived 171 rograrns/projem§ shall d.evelop sponsor or progrém de-scope plans, which are included in the o
preliminary and final versions of the Program/Project Plan.
Programs/projects shall report to the sponsor any shortfall against the agency requirements
359 | MSFC Derived 17.2 baseline established at the time of KDP-C and identify option(s), with associated impacts, by cD
which the baseline performance could be re-established through margin reduction.
360 | MSFC Derived 173 Progr‘ams/projects shall d'etermlne, track, and actlvelY manage technical, cost, and schedule o
margins throughout the life cycle of the program/project.
361 | MSFC Derived 174 Pro‘grams/projeds shall assess and report margins periodically and at major milestone D
reviews.
362 | MSFC Derived 175 Programs/projects shall develop margin corrective action and mitigation plans when &
necessary.
363 | MSFC Derived 176 The pr?gram/project manager shall provide estimates of UFE, or cost margin, to the Decision ¢
Authority.
364 | MSFC Derived 177 The program/projec} manager sha\.l f:ontrol that ptsrtion of t'h'e UFE, or cost margins, assigned @
to the program/project by the Decision Authority in the Decision Memorandum.
365 | MSFC Derived 178 During program/project formu\ationvand irvnplementatiol?, programs/projects shall document D
the planned cost and schedule margin at life cycle key milestones.
Programs/projects shall assess their planned cost and schedule margins against the standard
366 | MSFC Derived 17.9 cost and schedule margins (as shown in Tables 17-1 through 17-3) and present the results to cD
the Center Director, or designee, for approval, prior to life cycle key milestones.

Chapter 18. Trade Studies

367 ‘ MSFC Derived ‘ 18.1

Program/project budgets shall include adequate resources to perform design trades as an
integral part of the system design process.

cb
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As the system design matures, all design decisions shall be assessed for impacts, as a
minimum, using the following Figures of Merit (FOM):
a. Cost (Design, Development, Test & Evaluation and Operations)
368 | MSFC Derived 182 | ety ) ) ) o
c. System performance (as determined by requirements or resource allocations)
d. Development schedule
e. Operations timeline
f. Risk.
369 | MSFC Derived 183 The design organi.zaﬂon that r.las Ie.afi or insight»respc‘msibility for the sp.eci‘fic.design shall D
ensure that FOM impacts are identified by working with the necessary disciplines.
370 | MSFC Derived 184 When a trade study is identified, a trade recommendation package shall be developed by a o
trade study team.
371 | MSFC Derived 185 All '\mpacte(? Engineering an.d S&MA organizations., shall assess trade recommendation D
packages prior to presentation to the CECB or Project CCB.
372 | MSFC Derived 186 The trade st.udy team shall present the trade recommendation package to the CECB or Project o
CCB for decision.
373 | MSEC Derived 187 The trafie dgcision shall be documente.d in the technical baseline and considered final unless D
otherwise directed by the CECB or Project CCB.
374 | MSFC Derived 188 Profmsed re—opening or' i.niti:rmon of.t‘rade studies shall require approval by the CECB or o
Project CCB and be justified in a decision package.
Acceptable justification to reopen a trade study shall be based on one of the following
criteria:
375 | MSFC Derived 18.9 a. The existing design has been found not to meet, or has a significant risk of not meeting, its CcD
requirements.
b. The requirements have changed.
Chapter 19. New Technology
The scope of this section includes the following capabilities that are considered to be TD:
a. Any design option that has not been flight qualified or has evidence of questionable flight
376 | MSFC Derived 19.1 performance. CcD
b. Any flight qualified option that is being deployed in an environment or manner with no
relevant successful flight history.
Programs/projects shall determine when new technology is sufficiently mature so that it no
377 | MSFC Derived 19.2 longer requires special consideration as a technology subject to the requirements of this cD
section.
378 | MSFC Derived 103 New technologies shall nvot be used unless the benefit is assessed to be worth the risk over D
mature technology solutions.
379 | MSFC Derived 194 New technology man.agement shall be integrated with the program/project risk management &
and trade study requirements.
380 | MSFC Derived 195 As pa.rt of risk id.e.nFificaﬂon, the prf:gram/pr.oject sh.a\l Tde.ntify any new technologies that are D
required in the initial system technical baseline configuration.
As the configuration matures throughout the development process, all design decisions shall
381 | MSFC Derived 19.6 be assessed for any additional risk that is introduced into the system, including technology cD
maturation/integration risks.
382 | MSFC Derived 197 Age‘n‘q./ New Technology r.equirements shall Abe addressed by reporting the risks and mitigation D
activities driven by maturing new technologies.
Chapter 20. deling and Simulations
383 | MSFC Derived 20.1 M&S Producers and Users shall jointly categorize M&S. cD
384 | MSFC Derived 2011 Categori.zation shall be consistent with software classifications as described in NPR 7150.2, D
Appendix D.
M&S required to perform qualification of flight software or flight equipment, or used to make
NPR 7150.2: a decision (the consequence of which impacts human safety or program/project-defined
385 3.4.6 (partial) 20.1.2 mission success criteria if the decision proves incorrect, and whose degree of influence in the cD
decision is moderate, significant, or controlling, per NASA-STD-7009 Appendix A.2), shall be
classified as Critical M&S.
386 | MSFC Derived 20.2 M&S Producers and Users shall jointly define M&S acceptability criteria for intended use. CcD
387 | MSFC Derived 2021 Ata minimgm,AM&S shall co‘mply with requirements indicated in NPR 7150.2, Appendix C for o
the categorization assigned in 20.1.1
388 | MSFC Derived 20.3 M&S Producers and Users shall jointly determine credibility criteria of M&S results. cb
389 alid 715012: 20.3.1 Critical M&S shall comply with NASA-STD-7009. cD
3.4.6 (partial)
380 | MSFC Derived 204 M&S. Producers and Users shall jointly determine CM and Data/Document Management (DM) D
requirements for M&S and M&S results.
391 | MSFC Derived 205 M&S P.rod.ucers shall prov.id.e.indicated developmental and/or operational artifacts for &
accreditation and/or credibility assessments.
392 | MSFC Derived 20.6 M&S Users shall assess/approve acceptability for use of M&S for the intended use. CD
393 NPR 7150:2: 20.6.1 Critical M&S shall be formally accredited for their intended use. cD
3.4.6 (partial)
394 | MSFC Derived 20.7 M&S Users shall assess/approve adequacy of M&S results for credibility. CD
Chapter 21.
395 | MSFC Derived 2111 !Programs/projects impl.ement the req.uirements contained in MPR 7123.1.) The reviews shall o
include cost, schedule, risk, and technical data.
For all MSFC programs and for projects with LCC greater than $250 million, the MSFC
306 NPR 7120.5: 2112 Program/Project Manager shall include SRB participation in the following reviews; SRR, D, OCE
225 SDR/MDR, PDR, CDR, System Integration Review (SIR), Operations Readiness Review (ORR), and '
Program Implementation Review (PIR).
Programs/projects shall ensure adequate resources to support externally initiated reviews,
including, but not limited to, the following:
a. Program/project independent LCRs, including support to the governing PMC and Decision
Authority at KDPs in the project life cycle.
397 | MSFC Derived 21.2 b. Audit of iance with MSFC's requirements and principles for space flight [e]
projects.
c. MSFC assessment of progress in dispositioning risks in preparation for launch.
d. MSFC assessment of project-specific significant risks.
e. MSFC oversight at key milestones in the life cycle of project commitments to the sponsor.
398 | MSFC Derived 21.2.1 The Center Director shall validate launch readiness for assigned programs/projects. CD
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Programs/projects in collaboration with line organizations shall conduct periodic management
399 | MSFC Derived 213 reviews of in-house and contracted activities to assess technical, cost, and schedule cb
performance.
400 | MSFC Derived 215 The Review Plan shal\. be reviewed and con.curred with by the MSFC .Chief Engineer’s Office, D
but the program/project Delegated Governing Authority (DGA) has final approval.
401 | MSFC Derived 216 The‘ program/pTojgct implementfng crﬂef engineer and the CSIO shall assign mandatory <
reviewer organizations from Engineering, and S&MA, as required to support LCRs.
402 | MSFC Derived 217 Mandalor'y r(%view organizations shall review a'll rgview it‘enjs ?gainst the re}/ﬁew entrance and &
success criteria that are affected by that organization’s discipline responsibility.
403 | MSFC Derived 218 Mandatory review orgal.ﬂzat.ions shall ?ssign reviewers V\{ho were not inv.olved in the‘ oy
development of the review item and did not review the item for release into the review.
Mandatory reviewing organizations shall submit the following responses to the review:
a. A list of review items reviewed by the organization
404 | MSFC Derived 219 b. Review discrepancies, if any, fo.und by the ?rganization ) ) D
c. Concurrence sheet that the review, upon discrepancy resolution, meets each review
entrance and success criterion with respect to the organizational discipline responsibility, or
rationale to support a non-concurrence.
405 | MSFC Derived 2110 The Program/Prgject Manager shall establish a budget and acquisition mechanism for By
independent reviewers.
Chapter 22. Earned Value (EVM)
NPR 7120.5: In-house design and development tasks with expected costs in excess of $20M shall
406 2282281 221 implement an EVM system that complies with the guidelines in ANSI/EIA-748, Standard for CD, OCE
! Earned Value Mar Systems.
For programs/projects requiring EVM (i.e. projects in phases C and D, and programs at the
discretion of the MDAA, with a life-cycle cost greater than $20 million and Phase E project
NPR 7120.5: modifications, enhancements, or upgrades with an estimated development cost greater than
407 2282 222 $20 million), the program/project shall support the MD conducted pre-approval integrated CD, OCE
baseline review as part of their preparations for KDP C to ensure that the program/project's
work is properly linked with its cost, schedule, and risk and that the management processes
are in place to conduct program/project-level EVM.
Chapter 23. Product Data Througt the Life-Cycle
The Center CIO provides tools/applications for programs/projects to use to manage their Program/
408 | MSFC Derived 231 product related data. The tools currently available include the Enhanced Integrated Project Chief
Collaborative Environment (ICE-E) Windchill and SharePoint. Engineer
The program/project may use Center provided tools, or they may use MD/Agency provided Program/
409 | MSFC Derived 232 tools when such usage will save cost, satisfy stakeholder needs/objectives, or no Center Project Chief
tool/capability exists. Engineer
It is recommended that programs and projects should consider, and reflect within their Program/
410 | MSFC Derived 233 progra.m/.project planning, the guidance contained in th.IS chap.ter (see MPB 7120.1) related to Project Chief
establishing a product data management process early in the lifecycle, defining product and Engineer
data architectures, and managing product definition, and other product related data.
Chapter 29. MSFC Information Technology and Institutional Infrastructure Program and Project Requirements
NPR 7120.7 All MSFC IT activities that meet the definition of highly specialized IT shall follow the
11 (NID 7120-99): 291 requirements of chapters 1-23 of this document, with tailoring as required and appropriate. D, OCE
1.2.2.a(1)
(partial)
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C.2 R&T PROGRAM/PROJECT COMPLIANCE MATRIX TEMPLATE

Note: The compliance matrix is to be attached to the Program/Project (P/P) Plan (see

3.4). This compliance matrix template is also available on the MIDL under the P/P

Documents link.

Program/Project C

NPR-No. & MPR 7120.1 Appro.vals Comply? ) — ﬁ.\pproval
Ref.| Section or " Required Program/ Rationale for Decisions, | Signatures
Rev. H MPR 7120.1 Rev. H Requirement Statement N (Full,
No. MSFC 5 for Project ) Comments, or for
5 Section - . Tailored, N L L
Derived Tailoring | Documentation or NA) Waiver/Deviations Tailoring
Chapter 3. MSFC of C i and Governance
. MSFC programs/projects/activities shall submit a compliance assessment for MPR 7120.1 to
1 [ReECeed 31 the MSFC Chief Engineer's Office. ®
2 | msrc perived 32 The MSFC Ch'\er Engineevr"s Office sha?ll assess and concur with the o
program’s/project’s/activity’s compliance assessment (see 3.4 for approval schedule).
The compliance assessment and all waiver/deviation requests (i.e., tailoring) for requirements
3 | MSFC Derived 33 involving program/project/activity execution in this MPR shall receive the concurrence of the cb
Implementing Chief Engineer, the CSO, and the Program/Project/Activity Manager.
The compliance assessment and all waivers and deviations shall also receive the concurrence
of the Director of the MSFC Office responsible for managing the program/project/activity and
4 | MsFc Derived 331 the Engineering Director. The I?i.rectors may cho.ose to delega.t? their co.ncurrence authority o
down to a lower level, for specific programs, projects, or activities, provided that the
compliance assessment does not include any Agency-level waivers/deviations.
For those programs, projects, and activities governed by the CMC (and those with Agency-level
5 | MsFC Derived 332 waiver/deviation), the cu.mpliarme assessmer}w and .the waive.r/deviation shall also receive the o
concurrence of the Associate Director, Technical, prior to review and approval by the Center
Director, or designee.
Approvals for waivers and deviations to requirements involving program/project/activity
6 | MSFC Derived 333 execution shall be documented by the approvals of the appropriate approving authorities on cb
the FA or Program/Project Plan and the associated compliance matrix.
Program/Project/Activity Managers shall obtain approval for waivers and deviations to
7 NPR 7120.8: 334 requirements involving program/project/activity execution from the appropriate Agency-level €D, OCE
3.11 authorities, in those cases where the approval authority has been retained at the Agency- !
level.
The completed compliance matrix shall be attached to the FA for space flight projects and SSP
in Formulation, and/or to the Program Plan, or Project Plan, for programs or projects entering
or in Implementation, and be submitted to OCE. The compliance assessment is approved
along with the applicable agreement/planning document to which it is attached. For space
flight projects and SSP the FA/compliance assessment is approved at MCR and SDR. For
uncoupled, loosely coupled, and tightly-coupled programs, the Program Plan/compliance
8 | MSFC Derived 34 assessment is approved at SDR. For space flight projects, the Project Plan/compliance (o]
assessment is approved at SRR. For SPP, the Program Plan/compliance assessment is
approved at SRR. For R&T Programs, the Program Plan/compliance assessment is approved at
Formulation Review (FR). For TD Projects, the project plan/compliance assessment is
approved at FR. For R&T Portfolio Projects, the project plan/compliance assessment is
approved at FR. For activities, the compliance assessment is approved when the activity plan
is approved by the appropriate Center governing authority.
9 | MsFc Derived 35 Prt.Jgrams/p‘roj.ects/a.ctivities shall identify s»ignificant customization of best practices or o
guidance within their planned documentation.
10 | MsFc Derived 36 The '\mplemer\ting chief engineer shall concur with the customization used by the &
program/project/activity.
11 | MsEC Derived 37 The Center Director.and Program/Project/Aaivity Manager shall estAainsh a Ca?e.gory/Mission <
Type 1, 2, 3, 4, or 5 in accordance with Table 3-1 for each MSFC project and activity.
NPR 7120.8: All Center programs, projects, and Mission Type 4 activities shall be reviewed by the MSFC
12 [3.1.3,4.1.13, 3.10 CMC, in accordance with MPR 7120.4, unless the governance has been specifically delegated CD, OCE
5.1.1.3 down to the Directorate/Office level.
Chapter 4. Common Center Processes for all Programs/Projects
4.1 Ki ledg and ion of Lessons Learned
MSFC Derived
13 from NPD 411 Individuals or groups shall identify discrete, actionable observations that may have &
7120.6: application to future projects.
5.d(4)(d)
MSFC Derived
14 from NPD 417 Program/project/activity managers shall ensure review of LL (referred by LLC) for knowledge o
7120.6: infusion throughout the program/project life cycle.
5.d(4)(d)
4.2 Technical Standards
Programs/projects/activities, in conjunction with the appropriate Technical Authority, shall
select technical standards for use as program/project and contract requirements, giving
preference to outcome-based, performance standards (as opposed to prescriptive, process-
NPR 7120.10, based design standards), according to the following order of priority:
15 311,312, 4211 a. Standards imposed by legal requirements (e.g. regulations). €D, OCE
331 b. Mandatory NASA Technical Standards (i.e. those imposed by NASA directives).
c. VCS, domestic and international.
d. Other Government (Non-NASA) Standards.
e. Other NASA Technical Standards (i.e. those not imposed by NASA directives).
f. MSFC Technical Standards.
NPR 7120.10, Programs/projects/activities, in conjunction with the appropriate Technical Authority, shall
16 33b ' 4212 evaluate those standards listed as “NASA-endorsed technical standards” for use as CD, OCE
program/project and contract requirements.
17 NPR 7120.10, 4213 Use of alternate standards shall be invoked through the program/project/activities technical D, OCE
3.1.2 requirements documents at the discretion of the implementing chief engineer and/or CSO. !
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NPR 7120.10, When tailoring requirements in technical standards, programs/projects/activities shall
18 321 ' 4.2.1.4  |document the changes with traceability to the original requirements, and obtain approval CD, OCE
from the appropriate Technical Authority.
19 NPR 7120.10, 4215 Programs/projects/activities shall identify, assess, and document the impact of changes to €D, OCE
3.21.c33.1d technical standards being used as program/project and contract requirements. !
20 NPR 7120.10, 4216 Program/project/activities managers shall ensure review of LL (referred by LLC) for applicability D, OCE
313 to current technical standards applications (see 4.1). !
4.3 Software ing
All MSFC software development, maintenance, retirement, operations, management,
acquisition, and assurance activities shall comply with requirements in NPR 7150.2.
Note: The software engineering requirements in NPR 7150.2, and this MPR, section 4.3, are not
NPR 71502, applicable to software i e, operations, acquisition, and
P21 ! assurance activities started before September 27, 2004 (i.e., existing systems and subsystems .
21 P23 (S\;\/E— 43.1 including any maintenance to products whose initial development started before September 27, CD, OCE
001) 2004. The NASA Engineering Network, Software Engineering Community has the following
references and aids: NASA-HDBK-2203, NASA Software Engineering Handbook, Software
Classification Tool, Safety Critical Assessment Tool, and Compliance Matrices by Class.
Compliance Matrices are located in software document repository at:
https.//nen.nasa.gov/web/software/documents.
NPR 7150.2, MSFC organizations responsible for software development, maintenance, retirement,
22 1.2.4 (SWE- 433 operations, management, acquisition, or assurance activities shall establish, document, CD, OCE
005) execute, and maintain their software processes.
Programs/projects/activities releasing software shall follow the requirements in NPR 2210.1.
NPD 7120.4, Note: NPR 2210.1addresses the release of software created by or for NASA to external entities
23 1.f(4), 438 \for commercial, industrial, educational, and other Governmental purposes, with appropriate CD, OCE
NPR 2210.1 restrictions on the use and redistribution of the software. The responsibilities of
programs/projects are summarized in section 1.8 of NPR 2210.1.
Programs/projects/activities requesting relief from requirements in NPR 7150.2 for which the
24 | MSFC Derived 4.3.10 approval authority has been retained at the Agency-level, shall obtain concurrence of the cDb
Associate Director, Technical, prior to requesting approval from the Agency-level authorities.
4.4 Office of Safety and Mission Assurance Requirements
PPA Manager and CSO utilize the OSMA requirements trace matrix to assess the OSMA
25 | MSFC Derived 4.4.2 requirements and their applicability, and ensure that the applicable requirements are cD
implemented on their project, or relief is properly requested and approved.
For those PPA governed at the Directorate (or higher) level, the OSMA applicability assessment
26 | MSFC Derived 443 s?’fall receive the concurrence of the Director, Safety Mission Assurance Directorate. ThsSMA o
Director may choose to delegate concurrence authority down to a lower level, for specific
PPA’s.
For requests for relief from OSMA requirements involving PPA execution, for which the
27 | Mskc Derived 444 apprpval authority is retained at Fhe Agency or Center Director level, the PPA Ma.nagers shall <
obtain concurrence of the SMA Director, prior to requesting approval from the higher-level
authorities.
28 | MSFC Derived 445 For tvhos?PPA governed by the CMC, FPA Managers shallvreport a summary of OSMA &
ap v to the Associate Director, Technical for concurrence.
For requests for relief from Agency requirements involving program/project/activity execution,
29 | MsFc Derived 446 for which the. appruv.a! authority has been ret.ained at the Agency-level, t.he ! o
Program/Project/Activity Managers shall obtain concurrence of the Associate Director,
Technical, prior to requesting approval from the Agency-level authorities.
For requests for relief from Agency requirements involving program/project/activity execution,
30 | MSFC Derived 247 for which the appra\{al authority is the MSFC Ce‘nter Qirector, the Pfogram/Project/Activity <
Managers shall obtain concurrence of the Associate Director, Technical, prior to approval of
the Center Director, or designee.
Chapter 24. General Research and Technology (R&T) Program/Project Requirements
(R&T programs, projects, and activities shall be managed using chapters 1-23 in lieu of
31 NPR 7120.8 2421 chapters ‘24-‘27, when: ...) A ) ) B €D, OCE
P.2.b The R&T is directly funded by a space flight program/project; and the space flight mission's
success and schedule are directly tied to the success of the R&T, or ...
(R&T programs, projects, and activities shall be managed using Chapters 1-23 in lieu of
32 | MSFC Derived 2422 Chapters 24-27, when: ...) cb
The R&T is a large scale (i.e. LCC > $250 million) development project.
Software engineering activities for R&T programs and projects shall be performed in
1 NPR 7150.2, 243 accordance with NPR 7150.2. This includes all software acquisition, development, €D, OCE
P.2.1 maintenance, retirement, operations, and management of the software throughout the entire '
software lifecycle.
R&T programs, projects, and activities for which MSFC has management responsibility shall
assess the seventeen systems engineering processes, as described in MPR 7123.1, to
determine applicability of each process for their particular R&T program, project, or activity,
34 | MSFC Derived 244 complete the compliance matrix for those that are determined applicable, present the cD
assessment and compliance results for approval by the Director, Engineering Directorate, who
will invoke the EMC as necessary, and follow the requirements in MPR 7123.1 for those
processes determined applicable.
35 | MSFC Derived 24.5 All R&T devel efforts with TRL levels greater than 5 shall be managed as TD Projects. CcD
36 | MSFC Derived 24.6 R&T Portfolio Projects shall be limited to TRL levels 1 through 5. cb
NPR 7120.8 Anyone on the NASA team (including the Program and Project Leads) who receives allegations
37 3101 248 of R&T misconduct that may have occurred within or outside NASA (on NASA sponsored R&T) CD, OCE
shall notify the NASA Inspector General and Center Management.
Chapter 25. Research and Technology (R&T) Program Life Cycle Requirements
38 NPR 7120.8 251 R&T programs for which MSFC has management responsibility shall follow the NASA life cycle €D, OCE
3.3.1.1 as shown in Figure 25-1. '
The R&T Program Lead shall formulate and implement the R&T Program, including the
NPR 7120.8 minimum set of reviews, technical data, and planning specified in this chapter, assign TD
39 3311 25.1.1 Project Leads and R&T Portfolio Project Leads to manage their respective projects (in CD, OCE
coordination with the applicable Center Directors), and manage any project formulation
activities that are required while in the Program's Formulation Phase.
NPR 7120.8 The R&T Program Lead shall conduct reviews required by the governing PMC, the CMC, the
40 313 25.2 Acquisition Strategy Planning (ASP) meeting, the Acquisition Strategy Meeting (ASM), the CD, OCE

Procurement Strategy Meeting (PSM), and the Special Independent Assessments.
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4 NPR 7120.8 253 For R&T Programs, the governing PMC and the DA for each KDP shall be as defined in Table 25- €D, OCE
314 1.
R&T Programs shall produce the required technical data and plannning as documented in
2 NPR 7120.8 2531 Table 25-2. ) ) ) cD, ocE
33.1.1 Note: Table 25-2 includes products data/planning required by NPR 7120.8 and those added by
MSFC (shown in green).
NPR 7120.8 (R&T Program technical data/planning shall be ...) Formulation Authorization Document (FAD)
] 33161 | "°"®252 |gaseline at koP 0) €D, Oce
4 NPR 7120.8 Table 25-2 (R&T l?rugram technical data/planning shall be ...) Program Commitment Agreement (PCA) €D, OCE
333.1.2 (Baseline at FR)
NPR 7120.8 N . .
45 33322 Table 25-2 |(R&T Program technical data/planning shall be ...) R&T Program Plan (Baseline at FR) CD, OCE
% NPR 7120.8 Table 25-2 (R&T l?rogram technical data/planning shall be ...) Interagency and International Agreements €D, OCE
33.3.13.e (Baseline at FR)
47 NPR 7120.8 Table 25-2 (R&T Program technical data/planning shall be ...) Gap analysis (literature search) (Baseline at €D, OCE
3.3.15 FR)
48 3’?‘3PR ;lgisl Table 25-2 |(R&T Program technical data/planning shall be ...) TOR (Baseline at FR) CD, OCE
49 | MSFC Derived | Table 25-2 (R&T Program technical data/plann.ing shall be ...) Systems Engineering Applicability @
1t (EMC approved) (Baseline at FR)
NPR 7120.8 (R&T Program products shall be ...) Documentation (from subordinate projects) of
50 335.2h Table 25-2 |performance against plan/baseline, including status/closure of formal actions from previous CD, OCE
KDP. (Summary at FR, SR)
NPR 7120.8
3.3.5.2.d, (R&T Program products shall be ...) Plans for work to be accomplished during next life cycle
51 3.3.5.2.8 & Table 252 phase (from subordinate projects). (Plan at FR, SR) €D, Oce
3.3.5.2)
52 NPR 7120.8 2541 The R&T Program Lead shall create the R&T Program FAD using the template provided in D, OCE
33.1.6.1 Appendix C of NPR 7120.8 as guidance. !
At a minimum, the R&T Program FAD shall:
a. Contain a statement of purpose for the proposed R&T Program and define its relationship
to the Agency's vision and mission, as defined by NPD 1001.0, NASA Strategic Plan, and its
alignment with NASA and/or MSFC technology roadmaps.
NPR 7120.8 b. Establish the scope of work to be accomplished to at least the project level prior to
53 33162 25.4.1.1 |completion of the Pre-Formulation. CD, OCE
c. Provide initial constraints, including resources, schedule, and participating organizations
within and external to NASA, including international partnerships.
d. Identify the Program Lead who will manage the Formulation effort.
e. Define the approach, resources, and reviews required to conduct R&T Program formulation
and impl tation.
DI 2D The Program Lead shall create the R&T PCA, using the template provided in Appendix D of
54 25.5.1 . . CD, OCE
NPR 7120.8 as guidance, and update it every two years (or as changes warrant).
As a minimum, an R&T PCA shall:
a. Define the broad R&T Program objectives and its relationship to the Agency's vision and
mission, as defined by NPD 1001.0, NASA Strategic Plan, and its alignment with NASA and/or
MSFC technology roadmaps.
b. Summarize the technical performance metrics with goals and minimum thresholds needed
to achieve the R&T Program objectives.
NPR 7120.8 c. Identify the Program Lead who will manage the implementation effort.
55 33313 25.5.1.1 [d. Identify schedule, cost, safety, and risk factors. CD, OCE
e. Explain the involvement of R&T Program participants within and external to NASA,
including international partnerships and a listing of the specific agreements to be concluded.
f. Specify the independent reviews that will be performed during the life cycle of the R&T
Program.
g. Define any optional KDPs (KDP I, Il IV, etc.) required by the Program DA during
Implementation (the Program DA may determine that optional KDPs are not needed).
N;Z;l;l;S The Program Lead shall create the R&T Program Plan, using the template provided in
56 343327: 25.5.2 A;?pendix E of NFTR 7120.8 as guidance, update it every two years (or as required), and ensure CD, OCE
33328 it is consistent with the PCA.
57 NPR 7120.8 25.52.1 Asa rr.|inimum, an R&T Program Plan shaII.:. o ) - CD, ocE
333.23 a. Define the R&T Program goals and specific objectives with clear traceability to the Agency's
NPR 7120.8 If an R&T Program contains elements that include hardware used for flight (piloted or
58 3337, 2553 unpiloted), flight control software, wind tunnel testing, or systems that could result in CD, OCE
potential harm to personnel or property, the Program Lead shall ensure that an SMA Plan and
3.3.38,3339 . . .
a Risk Mar Plan exist that address the applicable hazards.
The S&MA Plan shall identify and document program element-specific SMA roles,
responsibilities, and relationships with appropriate HQ and/or Center- SMA organizations.
The SMA Plan also addresses specific critical SMA disciplines, including system safety/hazard
59 NPR 7120.8 25.5.3.1 analysis per NPR 8715.3 and NPR 8705.2; quality assurance per NPD 8730.5; SMA compliance D, OCE
33.3.7 verification, audit, and reviews per NPR 8705.6; reliability and maintainability per NPD 8720.1; '
software safety and assurance per NASA-STD-8719.13 and NASA-STD-8739.8; parts and
material quality assurance per NPR 8735.1; contract quality assurance functions per NPR
8735.2; and other applicable NASA safety and mission success requirements
60 NPR 7120.8 2561 Prior tf) KDP I,.an FR s.hall be condu.cted .to include the milestone technical data and planning €D, OCE
3333 maturity matrix requirements provided in Table 25-2.
61 NPR 7120.8 25.6.1.2 The FR shall consist of the following data: €D, OCE
33.3.3, a. The R&T Program Plan
62 NPR 7120.8 2571 During R&T Program Implementation, the Program Lead shall: €D, OCE
B33 a. Update the R&T Program Plan, as appropriate.
i. Review and approve annual project budget submission inputs and prepare annual R&T
Program budget submissions.
63 NPR 7120.8 2571 j. Conduct R&T Program completion activities for each project in accordance with the project
3.3.5.2 life cycle.

k. Support any reviews, KDPs, or IAs required.
|. Perform any DA functions, as required or delegated by the DA.
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6 NPR 7120.8 2572 The Program Lead shall document any optional KDPs (if determined necessary per Program D, OCE
3.3.5.3 DA’s discretion) in the R&T PCA and R&T Program Plan. !
NPR 7120.8 If the Research Director is assigned to MSFC, the MSFC Research Director shall create a Cross-
65 35.2 25.8.1 Program Research Plan that encompasses all the R&T Portfolio Projects within his/her CD, OCE
purview, using the template provided in Appendix F of NPR 7120.8 as guidance.
66 NPR 7120.8 25.82 As a minimum, a Cross-Program Research Plan shall: €D, OCE
353 a. Define the Cross-Program Research goals and specific objectives with clear traceability to
& | NPR71208 2583 The Program Lead shall ensure the Program Plan reflects the delegation of R&T Portfolio Project b, OCE
3.54.1 authority to the MSFC Research Director. '
68 NPR 7120.8 25.8.4 The MSFC Research Director shall ensure the Cross-Program Research Plan reflects the delegation of R&T D, OCE
3.5.4.2 Portfolio Project authority from the Program Lead. '
NPR 7120.8 The MSFC Research Director shall use the R&T Program Requirements and the R&T Program
69 356 25.8.5 Life Cycle with changes specified in Table 25.8-1 as a guideline for managing Cross-Program CD, OCE
Research.
Chapter 26. Technology D (TD) Project Life Cycle Requi
70 NPR 7120.8 26.1 TD projects for which MSFC has management responsibility shall follow the TD Project life €D, OCE
4.1.2.1 cycle as shown in Figure 26-1. '
n NPR 7120.8 26.1.1 TD Project Lead shall formulate and implement the TD Project, including the minimum set of D, OCE
4.1.2.1 reviews, technical data, and planning specified in this chapter. !
NPR 7120.8 The TD Project Lead shall support reviews required by the governing PMC, the CMC, the ASP
72 4113 26.2 meeting, the ASM, the Procurement Strategy Meeting (PSM)Strategic Acquisition Planning, and| CD, OCE
Special Independent 1ts.
NPR 7120.8 . . » N
73 4115 26.3 For TD Projects, the governing PMC and the DA for each KDP shall be as defined in Table 26-1. CD, OCE
TD Projects shall produce the required technical data and planning as documented in Table 26.
2.
Note: Table 26-2 includes technical data, planning, and reviews required by NPR 7120.8 and
those added by MSFC. MSFC added data/reviews are applicable for TRL greater than 5, and are
74 NPR 7120.8 26.3.1 shown in green text (required) or blue (potentially applicable review). For additional guidance D, OCE
4.1.2.1 on applicability see the MSFC Ci ion Spreadsh ilable on the MIDL under the '
Project Specific Documentation page). The TD Project may customize the entrance/exit/success
criteria and degree of formality of the reviews, or combine reviews; provided that they include
the minimum data content necessary to accomplish the objectives of each review and satisfy the
uccess criteria that is aoplicable for that particular TD project. as indicated in MPR 7123.1
25 | NPR71208 Table 26-2 (TD Project technical da.ta/planmng shall be ...) TD Project Formulation Authorization €D, OCE
4.24 Document (FAD) (Baseline at KDP A)
76 NPR 7120.8 Table 26-2 .(TD Projéct technical data/plann.ing shall be ...) Partnerships and inter-agency and €D, OCE
4.25.e international agreements (Baseline at SRR, FR/PDR)
77 NPR 7120.8 Table 26-2 (TD Project technical data/planrﬂng shall be ...) Environmental compliance documentation (see €D, OCE
43.6.9 NPR 8580.1 and MPR 8500.1) (Final at FR)
NPR 7120.8 (TD Project technical data/planning shall be ...) Final Report from Closeout Review (Mission
8 4621 | P26 |porort) (Final at DRR/COR) €D, OcE
NPR 7120.8 . . . . "
79 4362 Table 26-2 |(TD Project technical data/planning shall be ...) TD Project Plan (Baseline at FR/PDR) CD, OCE
80 | MSFC Derived | Table 262 (TD Project technical data/planning shall be ...) Systems Engineering Applicability Assessment &
(EMC approved) (Baseline at SRR)
(TD Project technical data/planning shall be ...) Documentation of performance against plans
81 NPR 7120.8 Table 26-2 for Work to b.e ished during next impl: .uatiun phase,kincluding performance €D, OCE
45.13 against baselines and status/closure of formal actions from previous KDP (Summary at FR/PDR,
SIR, FRR, DR)
NPR 7120.8 (TD Project technical data/planning shall be ...) Schedule, work breakdown structure and
8 4.5.1.1 Table 26-2 allocation of resources (Baseline at FR/PDR) €D, OCE
83 NPR 7120.8 26.4.1 The TD Project Lead shall create an R&T Project FAD, using the template provided in Appendix D, OCE
4.2.4 G of NPR 7120.8 as guidance. !
As a minimum, an R&T Project FAD shall:
a. Contain a statement of purpose for the proposed project and define its relationship to the
Program’s strategic goals and objectives, and its alignment with NASA and/or MSFC
technology roadmaps.
b. Establish the scope of work to be accomplished.
NPR 7120.8 c. \denti.fy the TD Project Lead. .
84 425 26.4.1.1 |d. Identify the management process for the project. €D, OCE
e. Provide initial constraints, including resources, schedule and project participants within and
external to NASA, including international partnerships.
f. Define the approach, resources, and reviews required to conduct project formulation and
implementation.
g. Identify optional KDP B if required by the DA during Formulation or identify optional KDP B
is not needed.
NPR 7120.8 The TD Project Lead shall complete the CDF form (NF 1739) if any NASA-owned equipment
85 4312 26.5.2 purchased on the project has an acquisition value of $500,000 or greater per item, has an CD, OCE
estimated useful life of two years or more, and has a planned use on another project.
NPR 7120.8 The Project Lead shall identify the customers/beneficiaries who will benefit from the TD
86 4321 26.5.3 Project. The customers/beneficiaries may include space flight projects, another R&T Program, CD, OCE
another Government agency, the aeronautics community, or the U.S. aerospace industry.
The TD Project Lead shall define specific points of contacts (e.g., working groups, advisory
57 NPR 7120.8 26.5.4 committees, integrated product teams, technology infusion liaisons) that are capable of D, OCE
4322 representing the customer/beneficiary’s requirements (e.g., technology needs, technology ’

prioritization, key performance parameters, and technology maturity) for TD.
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88

NPR 7120.8
433.1

26.5.5

The TD Project Lead shall define customer/beneficiary requirements/objectives, credible
technology needs, and key performance parameters. Credible technology needs are derived
from sources such as the customer/beneficiary’s mission concept studies or design reference
missions (DRMs), technology roadmaps and associated system analysis, or technology gap
analysis. This derivation should be consistent with the overall R&T program goals and
objects, not duplicative of existing TD efforts, and include an assessment of the maturity level
of each needed technology that identifies both the current TRL and a desired, target TRL goal
that is acceptable to the customer/beneficiary. The derivation should also include assessment
of Key Performance Parameters (KPPs) that identify the minimum threshold performance
levels necessary to meet the customer/beneficiary’s mission requirements, and an assessment
of any heritage elements. The initial derivation of technology needs is done at the system
concept level (during formulation) and is later, iteratively refined (during implementation)
down through the WBS (in conjunction with overall architectural studies and end-item system
design) to provide greater granularity to the definition of needed technologies and associated
technical performance requirements for key parameters. Refer to MSFC-HDBK-3173 for
additional, detailed guidance and best practices, relative to TD project formulation,
implementation, and evaluation.

CD, OCE

89

NPR 7120.8
4332

26.5.6

The TD Project Lead shall ensure the customer/beneficiary is involved in these assessments
and the results should be consistent with the customer/beneficiary’s technology infusion
plan. Examples of customer/beneficiary involvement include working with product
integration teams and technical points of contact/liaisons from NASA space flight
programs/projects, the aeronautics community, other NASA-focused technology projects, and
other commercial partners, to identify gaps/shortfalls in existing technologies, and to review
and assess the TD project’s overall TD plans and technical success criteria for compatibility
with the customer/beneficiary’s technology infusion plans.

CD, OCE

90

NPR 7120.8
434.1

26.5.7

The TD Project Lead shall ensure that appropriate analyses and studies are conducted to
justify technology selections.

CD, OCE

91

NPR 7120.8
434.2

26.5.8

The TD Project Lead shall perform an assessment (gap analysis) of related TD activities in other,|
NASA programs, other Government agencies, and the commercial sector to eliminate
unnecessary duplication of effort. This assessment is typically based on a literature search
and technical coordination/communication with points of contact in other NASA programs,
other Government agencies, and the commercial sector. This assessment should include (as a
minimum) a listing of identified technology needs with rationale for each, confirming that
duplicative TD efforts are not currently existing in these other areas, and include
consideration of any related TD efforts that were tried but failed.

CD, OCE

92

NPR 7120.8
B854,
4.3.5.2,43.5.3

26.5.9

TD Project Lead shall establish and document Key Performance Parameters (KPPs) for each task|
or deliverable, and ensure that they are reviewed annually by the customer/beneficiary to
verify that they are still aligned with mission requirements.

CD, OCE

93

NPR 7120.8

26.5.10

The TD Project Lead shall create a TD Project Plan, using the template provided in Appendix H
of NPR 7120.8 as guidance, and ensure it is updated (as required) and maintained consistent
with the R&T Program Plan.

CD, OCE

9

NPR 7120.8
4363

26.5.10.1

As a minimum, a TD Project Plan shall:
a. State the specific project objectives, performance goals, and their relationship to the
program obiectives and goals, and their ali with NASA and/or MSFC technolog:

CD, OCE

95

NPR 7120.8
4.3.6.6

26.5.10.2

The TD Project Lead shall ensure the applicable Center Director (or designee responsible for committing
workforce and facilities) is added as a concurrence signature, to the TD Project Plan, for each Center at
which the project resides.

€D, OCE

96

NPR 7120.8
4.3.6.7

26.5.11

For TD Projects proposing the construction of new or modification to existing NASA owned facilities using
Construction of Facilities (CoF) funding, the TD Project Lead shall complete a preliminary business case
analysis.

€D, OCE

97

NPR 7120.8
4.3.6.8

26.5.12

For TD Projects proposing the acquisition of new aircraft, the TD Project Lead shall coordinate with the
Office of Strategic Infrastructure and prepare a business case analysis which will be approved by the MDAA
and the AA for the Office of Strategic Infrastructure.

D, OCE

98

NPR 7120.8
4.3.6.10,
4.3.6.11

26.5.13

If a TD Project contains elements that include hardware used for flight (piloted or unpiloted), flight control
software, wind tunnel testing, or systems that could result in potential harm to personnel or property, the
Project Lead shall ensure that a SMA Plan and a Risk Management Plan exist that address the applicable
hazards.

CD, OCE

99

NPR 7120.8
4.3.6.10

26.5.13.1

The S&MA Plan shall identify and document project -specific SMA roles, responsibilities, and
relationships with appropriate HQ and/or Center-level SMA organizations. The SMA Plan also
addresses specific critical SMA disciplines, including system safety/hazard analysis per NPR
8715.3 and NPR 8705.2; quality assurance per NPD 8730.5; SMA compliance verification, audit,
and reviews per NPR 8705.6; reliability and maintainability per NPD 8720.1; software safety
and assurance per NASA-STD-8719.13 and NASA-STD-8739.8; parts and material quality
assurance per NPR 8735.1; contract quality assurance functions per NPR 8735.2; and other
applicable NASA safety and mission success requirements.

CD, OCE

100

NPR 7120.8
4369

26.5.14

The TD Project Lead shall ensure that proposals and plans for subordinate activities/tasks
include documentation of environmental compliance, environmental permit considerations,
and NEPA evaluation.

CD, OCE

MSFC Derived

26.6.1

During Formulation phase, an internal MSFC System Requirements Review and Preliminary
Design Review shall be conducted for TD projects with TRL greater than 5, using the guidance
on entrance, exit, and success criteria, and the minimum data content required to accomplish
the objectives of the review and satisfy the applicable success criteria, as described in MPR
7123.1.

Note: The SRR and PDR does not require an external component and may be conducted internal
to the TD Project. The TD Project may customize the entrance/exit/success criteria guidance
and the degree of formality of the review, as appropriate; provided that they address the
minimum data content necessary to accomplish the objectives of the review and satisfy the

cD

NPR 7120.8
4.1.23,
43.43.1

26.6.2

Prior to KDP C, a FR shall be conducted per the milestone technical data and planning
maturity matrix requirements provided in Table 26-2 and minimum review content in 26.6.2.2
below. FR may be conducted as a part of Preliminary Design Review.

CD, OCE
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MSFC Derived

26.6.2.2

The FR shall consist of the following data:

a. Summary of the data that was reviewed in the System Requirements Review and results of
that review including plans to correct any deficiencies found.

b. The TD Project Plan

c. SMA Plan, if required (see above)

d. Risk Management Plan, if required (see above)

e. Terms of Reference (ToR)

f. Stakeholder expectations and customer/beneficiary requirements/objectives.

g. Technical performance requirements, technical success criteria, and technical performance
measures.

h. Verification/Validation Plan (i.e. process by which technologies will be verified and
validated for compliance with the project requirements/objectives).

i. Results of EMC approved applicability assessment for the seventeen system engineering
processes.

j. Integrated Master Schedule

k. Summary of initial overall technology maturity assessment for the project.

|. Gap Analysis of related TD activities, including failures experienced in the same or similar
development efforts, in other NASA programs, other Government agencies, and the
commercial sector.

m. Documentation summarizing performance against baseline plan (for technical, schedule,
and cost performance), including status/closure of formal actions from previous KDP, and
plans for work to be accomplished during next life cycle phase.

cD

104

NPR 7120.8
4511

26.7.1

The TD Project Lead shall establish a WBS, in accordance with Appendix K of NPR 7120.8, a
project schedule with milestones for each element in the WBS, and an allocation of the
project’s available resources necessary to achieve each milestone. The milestones should be
chosen at intervals sufficient to demonstrate steady progress towards achieving the overall
KPPs for the project.

CD, OCE

105

NPR 7120.8
4513

26.7.2

The TD Project Lead shall track progress against a baseline plan. The WBS, the project
schedule, and the allocation of resources to milestones constitute the baseline plan for
technical, schedule, and cost performance

CD, OCE

106

NPR 7120.8
45.1.4

26.7.3

The TD Project Lead shall provide immediate written notice and a recovery plan to the
Program Lead and MDAA or MSOD, if the implementation costs of the project are estimated to
exceed the baseline cost by 15 percent or more, or if a schedule milestone is estimated to be
delayed six months or more, for development project (or single contracts) exceeding $250M
LCC.

CD, OCE

107

NPR 7120.8
4531

26.7.4

The TD Project Lead shall conduct TD Project status reviews annually to assess both progress
towards the KPPs and the maturity of the technology. In addition, status reviews may be
called by the MDAA, MSOD, or Program Lead at any time to determine the need to modify or
end the project.

CD, OCE

108

NPR 7120.8
453.1

26.7.4.1

The TD Project Lead shall provide (to the R&T Program), documentation summarizing
performance against baseline plan (for technical, schedule, and cost performance), including
status/closure of formal actions from previous KDP, and plans for work to be accomplished
during next life cycle phase. This includes documentation of progress towards achieving the
overall KPPs (goals and minimum thresholds) for the project.

CD, OCE

NPR 7120.8

4113

26.7.5

The TD Project Lead shall periodically report the status of project performance to the CMC in
accordance with MPR 7120.4.

CD, OCE

110

MSFC Derived

26.7.6

During implementation, an internal MSFC CDR, Design Certification Review, System
Acceptance Review (or Pre-Ship Review), and FRR (as a minimum) shall be conducted for TD
projects with TRL greater than 5, using the guidance on entrance, exit, and success criteria,
and the minimum data content required to accomplish the objectives of the review and
satisfy the applicable success criteria, as described in MPR 7123.1.

Note: These reviews do not require an external component and may be conducted internal to
the TD Project. The TD Project may customize the entrance/exit/success criteria guidance and
the degree of formality of these reviews, as appropriate; provided that they address the
minimum data content necessary to accomplish the objectives of each review and satisfy the
success criteria that is applicable for that particular TD project, as indicated in MPR 7123.1. The
DCR may be combined with the SAR. The DCR/SAR may be considered a final Pre-Ship Review at
which all requirements and the as-built configuration will be verified. The FRR may be
conducted as part of a larger FRR, provided that all requirements, the as-built configuration, and
the system interfaces have been verified and the MSFC Center Director is briefed on the state of
\flight readiness prior to the larger review. For some TD Projects, other technical reviews (such
as MCR, SIR, ORR, PLAR, etc...) may be applicable, depending on specific characteristics of the
technology end item under development, and its ultimate mission/flight application (i.e. ground-
based development vs. flight mission, human vs. robotic mission, ELV vs. suborbital flight, etc...).

cD

111

NPR 8715.3,
3.145.1

26.7.7

Test Readiness Reviews shall be conducted (as required) for any hazardous tests, in
accordance with MWI 8715.17 and ED-OWI-004.

CD, OSMA

NPR 7120.8
46.2.1

26.8.1

The TD Project Lead shall conduct a closeout review of the project’s accomplishments and/or
failures, including an independent assessment of the final TRL and other maturity measures,
and/or remaining issues. A final report is required for the Closeout Review.

CD, OCE

113

NPR 7120.8
4621

26.8.2

The TD Project Lead shall document LL, in accordance with MPR 7120.1, MSFC Engineering and
Program/Project Management Requirements.

CD, OCE

114

NPR 7120.8
46.3.1
4.6.3.2

26.8.3

The TD Project Lead shall ensure that sufficient data is archived, in accordance with NPR
1441.1, so that future users can assess the technology maturity (e.g., TRL) and incorporate the
technology into system designs.

CD, OCE

NPR 7120.8
47.1.2

26.9.1

The TD Project Lead shall ensure TRLs and/or other measures of technology maturity that are
important to the customer/beneficiary are used in conjunction with KPPs to assess maturity
throughout the project life cycle. When a TD Project uses a measure of maturity other than
TRLs, the measurement system should map back to TRLs. See the table in Appendix F for a
description of each TRL level.

CD, OCE

116

NPR 7120.8
4713

26.9.2

The TD Project Lead shall provide data, thru the Program Lead, to an independent group for

CD, OCE

their 1t of the project’s maturity

117

NPR 7120.8
4.8.1

26.10.1

Portions or elements of TD Projects may be accomplished at different Centers. The TD Project
Lead shall flow down requirements for this work sufficiently to ensure requirements are met

at the TD Project level.

CD, OCE
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Chapter 27. R&T Portfolio Project Life Cycle Requirements
NPR 7120.8 R&T Portfolio Projects for which MSFC has management responsibility shall follow the NASA
118 271 N o X CD, OCE
5.2.1.1 life cycle as shown in Figure 27-1 and Figure 27-2.
NPR 7120.8 R&T Portfolio Project Lead shall formulate and implement the R&T Portfolio Project, including
119 27.11 L . . . P . CD, OCE
5.2.1.1 the minimum set of reviews, technical data, and planning specified in this chapter.
NPR 7120.8 The R&T Portfolio Project Lead shall support reviews required by the governing PMC, the CMC,
120 5113 27.2 the ASP meeting, the ASM, the Procurement Strategy Meeting (PSM)Strategic Acquisition CD, OCE
Planning, and Special Independent
NPR 7120.8 For R&T Portfolio Projects, the governing PMC and the DA for each KDP shall be as defined in
121 545 a3 Table 27-1 and Table 27-2. €D, OCE
R&T Portfolio Projects shall produce the required technical data and planning as documented
NPR 7120.8 in Table 27-3.
122 5.2.1.1 27.3.1 Note: Table 27-3 includes data/planning required by NPR 7120.8 and those added by MSFC €D, Oce
(shown in green).
NPR 7120.8 (R&T Portfolio Project technical data/planning shall be ...) R&T Portfolio Project Formulation
123 5223 Table 27-3 Authorization Document (FAD) (Baseline at KDP A) €D, OCE
14 NPR 7120.8 Table 27-3 .(R&T Portfolio Projecttechnical d.ata/planning shall be ...) Partnerships and inter-agency and €D, OCE
5.2.2.4.e international agreements (Baseline at FR)
NPR 7120.8 (R&T Portfolio Project technical data/planning shall be ...) Environmental compliance
5] 5238 | 1273 |ocumentation (see NPR 85801 and MPR 8500.1) (Final at FR) €D, Oce
NPR 7120.8 (R&T Portfolio Project technical data/planning shall be ...) Proposal Solicitation Document
1261 55573 | 01273 | ol at Portfolio Cycle FR) €0, Oce
NPR 7120.8 (R&T Portfolio Projecttechnical data/planning shall be ...) Peer Review Panel's Evaluation of
127 5.2.5.7.3 Table 27-3 Proposals (Final at Portfolio Cycle Peer Review) €D, OCE
NPR 7120.8 (R&T Portfolio Project technical data/planning shall be ...) Proposal Selection Document
128 | 55573 | 11e273 | broved by the Selection Official) (Final at Portfolio Cycle Peer Review) €D, OCE
NPR 7120.8 (R&T Portfolio Projecttechnical data/planning shall be ...) Annual Progress Report (for the
129 5.2.5.7.4 Table 27-3 particular Research Investigation) (Final at Portfolio Cycle Status Review) €D, OCE
NPR 7120.8 " . . . . . chi
(R&T Portfolio Project technical data/planning shall be ...) Final archive of data and publishing
130 5.2.5.7.7 Table 27-3 ) CD, OCE
5262 of research results (Final at Closure/Transfer of Technology)
131 NPR 7120.8 Table 27-3 (R&T Portfolio Project technical data/planning shall be ...) R&T Portfolio Project Plan (Baseline €D, OCE
52331 at FR)
132 | MSFC Derived | Table 27-3 (R&T Portfolio Pr?ject products shall be ...) Systems Engineering Applicability Assessment (EMC| @
approved) (Baseline at FR)
133 NPR 7120.8 Table 27-3 (R&.T Portfol.io Project tec.hnic.al data/planning shall be ...) Plans for work to be accomplished €D, OCE
5.2.5.2 during next implementation life cycle phase (Plan at FR, SR)
(R&T Portfolio Project technical data/planning shall be ...) Documentation of performance
NPR 7120.8 against plans for work to be accomplished during next implementation phase, including
134 5.253,5255 Table 27-3 performance against baselines and status/closure of formal actions from previous KDP Cb, OCE
(Summary at FR, SR)
The R&T Portfolio Project Lead shall create an R&T Project FAD, using the template in
135 NPR 7120.8 27.41 Appendix G of NPR 7120.8 as guidance, or create an appendix to the Cross-Program Research D, OCE
5.2.2.3 Plan (using Appendix F of NPR 7120.8 as guidance). The R&T Project FAD is approved by the !
Project DA with concurrence by the Program Lead.
As a minimum, an R&T Portfolio Project FAD shall:
a. Contain a statement of purpose for the proposed project and define its relationship to the
Program's strategic goals and objectives, and its alignment with NASA and/or MSFC technology
roadmaps.
b. Establish the scope of work to be accomplished.
NPR 7120.8 c. \dentifv the R&T Portfolio Project Lead. )
136 5224 27.4.2 d. Identify the management process for the project. CD, OCE
e. Provide initial constraints, including resources, schedule and project participants within and
external to NASA, including international partnerships.
f. Define the approach, resources, and reviews required to conduct project formulation and
implementation.
g. Identify optional KDP B, if required by the DA, during Formulation or identify if optional KDP
B is not needed.
In coordination with the OCFO, the R&T Portfolio Project Lead shall complete the CDF form
137 NPR 7120.8 2752 (NF 1739) if any NASA-owned equipment purchased on the project has an acquisition value of €D, OCE
5.2.3.2 $500,000 or greater per item, has an estimated useful life of two years or more, and has a '
planned use on another project.
NPR 7120.8 The R&T Portfolio Project Lead shall establish project specific R&T goals and objectives, as well
5.2.3.3.b(1) as specific research investigation areas needed to accomplish overall goals/objectives, derived
138 2753 from (and consistent with) the NASA/MSFC roadmaps, and Agency vision and mission. CD, OCE
NPR 1080.1,
Sl A
The R&T Portfolio Project Lead shall establish project level technical requirements needed to
NPR 7120.8 . . - ) :
523.3.b(2)&( !mplement th.e. overall pr(?Ject g.oa\s./object\ve.s and (.ieﬁ.ne ho.v.\/ thvose requ\remen?s flow down
3) into the specific research investigation areas, including identification of the technical
5.2.5.7.b&c. performance measures and technical success criteria that will be used for evaluating progress
139 2754 of research investigations throughout the portfolio life cycle. Project level technical D, OCE
NPR 1080.1 requirements are to be consistent with the overall project goals/objectives, identify the ’
31328 ! technical scope to be accomplished in each research area and the interrelationships between
! the different research areas, and include factors such as relevance to Agency’s mission, utility
B33 . . N ;
of data to be collected, objectivity in the research/data collection process, and the integrity of
the resulting data.
The R&T Portfolio Project Lead shall create technology maturity assessment documentation
140 NPR 7120.8 2755 that defines the maturity level of each of the project’s research investigation areas and €D, OCE
5.2.5.7.d. identifies both the current TRL and a desired, target TRL goal that is needed to satisfy the R&T '
goals/objectives and justify continued funding of the research investigation.
NPR 7120.8 The R&T Portfolio Project Lead shall create the R&T Portfolio Project Plan, using the template
141 5.233.1, 2756 provided in Appendix | of NPR 7120.8 as guidance, or create an appendix to the Cross-Program €D, OCE
5 3.3. Research Plan (using Appendix F of NPR 7120.8 as guidance), update it as required and ensure '
5.2.3.3.4 it is maintained consistent with the R&T Program Plan.
142 NPR 7120.8 275.6.1 As a minimum, an R&T Portfolio Project Plan shall: €D, OCE
5.2.33.2 a. State the area of specialty of the R&T Portfolio Project, the R&T Portfolio Project's
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143

NPR 7120.8
5.2.3.35

27.5.7

The R&T Portfolio Project Lead shall ensure the applicable Center Director (or designee
responsible for committing workforce and facilities) is added as a concurrence signature, to
the R&T Portfolio Project Plan, for each Center at which the project resides.

CD, OCE

144

NPR 7120.8
5.2.3.6

27.5.8

For R&T Portfolio Projects proposing the construction of new or modification to existing NASA
owned facilities using Construction of Facilities (CoF) funding, the R&T Portfolio Project Lead
shall complete a preliminary business case analysis.

CD, OCE

145

NPR 7120.8
5.23.7

2759

For R&T Portfolio Projects proposing the acquisition of new aircraft, the R&T Portfolio Project
Lead shall coordinate with the Office of Strategic Infrastructure and prepare a business case
analysis which will be approved by the MDAA and the AA for the Office of Strategic
Infrastructure.

CD, OCE

146

NPR 7120.8
5.2.3.8

27.5.10

The R&T Portfolio Project Lead shall ensure that proposals and plans for subordinate
activities/tasks include documentation of environmental compliance, environmental permit
considerations, and NEPA evaluation.

CD, OCE

147

NPR 7120.8

27.5.11

If an R&T Portfolio Project contains elements that include hardware used for flight (piloted or
unpiloted), flight control software, wind tunnel testing, or systems that could result in
potential harm to personnel or property, the Project Lead shall ensure that a SMA Plan and a

CD, OCE

Risk Mar Plan exist that address the applicable hazards.

148

NPR 7120.8
5.2.3.9

27.5.11.1

The S&MA Plan shall identify and document program element-project specific SMA roles,
responsibilities, and relationships with appropriate HQ and/or Center- SMA organizations.
The SMA Plan also addresses specific critical SMA disciplines, including system safety/hazard
analysis per NPR 8715.3 and NPR 8705.2; quality assurance per NPD 8730.5; SMA compliance
verification, audit, and reviews per NPR 8705.6; reliability and maintainability per NPD 8720.1;
software safety and assurance per NASA-STD-8719.13 and NASA-STD-8739.8; parts and
material quality assurance per NPR 8735.1; contract quality assurance functions per NPR
8735.2; and other applicable NASA safety and mission success requirements.

CD, OCE

149

NPR 7120.8
5.2.3.5

27.6.1

Prior to KDP C, a FR shall be conducted to include the milestone technical data and planning
maturity matrix requirements provided in Table 5-3.

CD, OCE

150

MSFC Derived

27.6.1.2

The FR shall consist of the following data:

a. The R&T Portfolio Project Plan

b. SMA Plan, if required (see above)

c. Risk Management Plan, if required (see above)

d. Terms of Reference (ToR)

e. Stakeholder expectations and customer/beneficiary requirements/objectives.

f. Technical performance requirements, technical success criteria, and technical performance
measures.

g. Verification/Validation pProcess by which research and technologies will be verified and
validated for compliance with the project requirements/objectives.

h. Results of EMC approved applicability assessment for the seventeen system engineering
processes.

i. Integrated Master Schedule

j. Documentation summarizing performance against baseline plan (for technical, schedule, and
cost performance), including status/closure of formal actions from previous KDP, and plans for
work to be accomplished during next life cycle phase.

cD

151

NPR 7120.8
5.2.5.2

2771

At a minimum, the R&T Portfolio Project Lead shall establish a WBS, in accordance with
Appendix K of NPR 7120.8, a project schedule with milestones for each element in the WBS,
and an allocation of the project's available resources necessary to achieve each milestone The
milestones should be chosen at intervals sufficient to demonstrate steady progress.

CD, OCE

152

NPR 7120.8
5283

27.7.2

The R&T Portfolio Project Lead shall track progress against a baseline plan. The WBS, the
project schedule, and the allocation of resources to milestones constitute the baseline plan
for assessing technical, schedule, and cost performance. Note that it is not uncommon to re-
baseline R&T Portfolio Projects due to the uncertain nature of research. It is possible that this
may occur as a result of periodic assessments.

CD, OCE

15!

@

NPR 7120.8
S

27.7.3.1

The R&T Portfolio Project Lead shall conduct R&T Portfolio Project status reviews annually to
assess progress towards the R&T Portfolio Projects goals and for NASA officials to gain better
insight into the R&T work being performed. The R&T Portfolio Project status reviews are also
utilized by the Program Lead and R&T Portfolio Project Lead to decide whether the R&T
Portfolio Project should be continued for another year or transferred/closed for lack of
sufficient progress These reviews can also be called by the MDAA, MSOD, or Program Lead at
any time to determine the need to modify or end the project. The R&T Portfolio Project status
reviews and the R&T Portfolio Cycle status reviews may be combined per R&T Portfolio Project
Lead direction.

CD, OCE

15

£

NPR 7120.8
EAEZ EAGBSE

27.73.2

The R&T Portfolio Project Lead shall provide (to the R&T Program), documentation
summarizing performance against baseline plan (for technical, schedule, and cost
performance), including status/closure of formal actions from previous KDP, and plans for
work to be accomplished during next life cycle phase. This includes documentation of
progress towards achieving the overall technology maturity goals, technical performance
measures, and technical success criteria for the project and research investigation areas.

CD, OCE

155

NPR 7120.8
525.7.4
GRAGN/ES)

27.74.3

(Portfolio Cycle Status Reviews)

The Program Lead and R&T Portfolio Project Lead shall use the status reviews to decide
whether each R&T investigation should be continued for another year or transferred/closed
for lack of sufficient progress. The status reviews are used to:

a. Determine changes in scope that effect subsequent solicitations.

b. Provide information to support evaluation of performance, as specified in the R&T Portfolio
Project Plan, R&T Program Plan, or Cross-Program Research Plan.

c. Determine if the results of any of the R&T investigations are ready to be transitioned to
another project or to an organization outside the Agency.

d. Determine if any of the R&T investigations should be terminated.

CD, OCE

156

NPR 7120.8
5.25.7.6
5.2.5.7.7

27.7.4.4

Status of publications shall be reported to the Project Lead on an annual basis and final
reports are archived in the NASA Scientific and Technical Information System.

CD, OCE

157

NPR 7120.8
5l1L.2)
5.2.5.5.1

27.7.5

The R&T Portfolio Project Lead shall periodically report the status of project performance to
the CMC in accordance with MPR 7120.4.

CD, OCE

158

NPR 7120.8
5.25.7.1
572575

2776

During implementation, the R&T Portfolio Project Lead shall conduct portfolio life cycle FRs, to
assess and approve the proposal solicitation documents, and a peer review of proposals, to

competitively select R&T investigations, in accordance with NPR 1080.1.

CD, OCE
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NPR 8715.3, Test Readiness Reviews shall be conducted, as required for any hazardous tests, in accordance
159 3.14.5.1 2777 with MWI 8715.17 and ED-OWI-004. €D, OSMA

NPR 7120.8 In the R&T Portfolio Project Transition/Closure Phase, the results of R&T investigations shall
160 526 2' 27.8.1 be published and archived or transitioned to another project, and the investigations closed CD, OCE

o out.
161 NPR 7120.8 2782 The. R&T.Portfollo Project Leat.:l shall document LL, in .accordance with MPR 7120.1, MSFC €D, OCE
5.2.6.2 Engineering and Program/Project I\ 1t Requirements.

NPR 7120.8 Portions or elements of R&T Portfolio Projects may be accomplished at different Centers. The

162 531 : 27.9.1 R&T Portfolio Project Lead shall flow down requirements for this work sufficiently to ensure CD, OCE
T requirements are met at the R&T Portfolio Project level.
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C.3 MISSION TYPE 4 AND 5 ACTIVITIES COMPLIANCE MATRIX TEMPLATE

Note: The compliance matrix is to be attached to the Activity Plan. This compliance
matrix template is also available on the MIDL under the P/P Documents link.

Program/Project Compliance

NPRNo.& |MPR7120.1 3 Comply? ) B il
Geth Section or Rev. H MPR 7120.1 Rev. H Requirement Statement Requisd Cg (Full, Rationale for Decisions, | Signatures
No. . . for Project L Comments, for
MSFC Derived |  Section T . Tailored, . I T
Tailoring | Documentation Waiver/Deviations Tailoring
or NA)
Chapter 3. MSFC of C and
1 | msFc Derived 31 MSFC progra‘ms/projec(s/activwties shall submit a compliance assessment for MPR 7120.1 to @
the MSFC Chief Engineer's Office.
2 | MSFC Derived 32 The MSFC Ch\'E‘f Engineer‘% Office Sha‘H assess and concur with the o
program’s/project’s/activity’s compliance assessment (see 3.4 for approval schedule).
The compliance assessment and all waiver/deviation requests (i.e., tailoring) for
3 | MsFc Derived 33 requirements involving progra.m/pr?jet(/ac.t'\vity execution in this MPR shall ret‘e\ve the. » @
concurrence of the Implementing Chief Engineer, the CSO, and the Program/Project/Activity
Manager.
The compliance assessment and all waivers and deviations shall also receive the concurrence
of the Director of the MSFC Office responsible for managing the program/project/activity
4 | MSFC Derived 33.1  |and the Engineering Director. The Directors may choose to delegate their concurrence D
authority down to a lower level, for specific programs, projects, or activities, provided that
the does not include any Agency-level waivers/deviations.
For those programs, projects, and activities governed by the CMC (and those with Agency-
5 [ e——" 332 Ieve\v waiver/deviation), the compliarjce assessment and‘lhe wav‘\ver/devi‘al‘mn shall also ©
receive the concurrence of the Associate Director, Technical, prior to review and approval by
the Center Director, or designee.
Approvals for waivers and deviations to requirements involving program/project/activity
6 | MSFC Derived 333  |execution shall be documented by the approvals of the appropriate approving authorities on D
the FA or Program/Project Plan and the associated compliance matrix.
NPR 7120.5: Program/Project/Activity Managers shall obtain approval for waivers and deviations to
7 3.5.1 334 requirements involving program/project/activity execution from the appropriate Agency- €D, ocE
NPR 7120.8: level authorities, in those cases where the approval authority has been retained at the
3.11 Agency-level.
The completed compliance matrix shall be attached to the FA for space flight projects and
SPP in Formulation, and/or to the Program Plan, or Project Plan, for programs or projects
entering or in Implementation, and be submitted to OCE. The compliance assessment is
approved along with the appli g /planning to which it is attached.
For space flight projects and SPP the FA/compliance assessment is approved at MCR and
SDR. For uncoupled, loosely coupled, and tightly-coupled programs, the Program
M 34 wan/comp\iance assessment is approved at SDR. For space flight projects, the Projgc( .
Plan/compliance assessment is approved at SRR. For SPP, the Program Plan/compliance
assessment is approved at SRR. For R&T Programs, the Program Plan/compliance
assessment is approved at Formulation Review (FR). For TD Projects, the project
plan/compliance assessment is approved at FR. For R&T Portfolio Projects, the project
plan/compliance assessment is approved at FR. For activities, the compliance assessment is
approved when the activity plan is approved by the appropriate Center governing authority.
9 | msrcDerived 35 Pr(?grams/pvro‘jecls/‘acl'\vilies shall identify fignificant customization of best practices or o
guidance within their planned documentation.
10 | MSFC Derived 36 The \mp\emermng ch‘\e‘f engineer shall concur with the customization used by the @
program/project/activity.
The Center Director and Program/Project/Activity Manager shall establish a
11 | MSFC Derived 37 Category/Mission Type 1, 2, 3, 4, or 5 in accordance with Table 3-1 for each MSFC project D
and activity.
NPR 7120.5: All Center programs, projects, and Mission Type 4 activities shall be reviewed by the MSFC
233 CMC, in accordance with MPR 7120.4, unless the governance has been specifically delegated
12 NPR 7120.8: 3.10 down to the Directorate/Office level. CD, OCE
3.1.3,4.1.1.3,
5.1.1.3
Chapter 4. Common Center for all Prog| /Projects
4.1 and Infusion of Lessons Learned
MSFC Derived Individuals or groups shall identify discrete, actionable observations that may have
13 from NPD 411 application to future projects. @
7120.
5.d(4)(d)
MSFC Derived Program/project/activity managers shall ensure review of LL (referred by LLC) for knowledge
1a from NPD 41y |ifusion throughout the program/project lfe cycle. ©
7120.6:
5.d(4)(d)
4.2 Technical Standards
Programs/projects/activities, in conjunction with the appropriate Technical Authority, shall
select technical standards for use as program/project and contract requirements, giving
preference to outcome-based, performance standards (as opposed to prescriptive, process-
MSFC Derived based design standards), according to the following order of priority:
is from NPR 4211 |oStandards imposed by legal requirements (e.. regulations). .
7120.10,3.1.1, b. Mandatory NASA Technical Standards (i.e. those imposed by NASA directives).
3.1.2,33.1 ¢. VCS, domestic and international.
d. Other Government (Non-NASA) Standards.
e. Other NASA Technical Standards (i.e. those not imposed by NASA directives).
f. MSFC Technical Standards.
MSFC Derived Programs/projects/activities, in conjunction with the appropriate Technical Authority, shall
16 from NPR 4212 evaluate those standards listed as “NASA-endorsed technical standards” for use as co
7120.10,3.3.b program/project and contract requirements.
MSFC Derived Use of alternate standards shall be invoked through the program/project/activities technical
17 from NPR 4213 requirements documents at the discretion of the implementing chief engineer and/or CSO. cD
7120.10,3.1.2
MSFC Derived When tailoring requirements in technical standards, programs/projects/activities shall
18 from NPR 4214 document the changes with traceability to the original requirements, and obtain approval cD

7120.10,3.2.1

from the appropriate Technical Authority.
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MSFC Derived
from NPR
7120.10,

3.2.1.¢,3.3.1.d

4215

Programs/projects/activities shall identify, assess, and document the impact of changes to
technical standards being used as program/project and contract requirements.

co

MSFC Derived
from NPR

4216

Program/project/activities managers shall ensure review of LL (referred by LLC) for
applicability to current technical standards applications (see 4.1).

cD

4.3

7120.10,3.1.3

NPR 7150.2,
P.2.1,
P.2.3 (SWE-001)

43.1

All MSFC software development, maintenance, retirement, operations, management,
acquisition, and assurance activities shall comply with requirements in NPR 7150.2.
Note: The software engineering requirements in NPR 7150.2 , and this MPR, section 4.3,
are not i to software i P i
acquisition, and assurance activities started before September 27, 2004 (i.e., existing
systems and subsystems . including any maintenance to products whose initial
development started before September 27, 2004. The NASA Engineering Network, Software
Engineering Community has the following references and aids: NASA-HDBK-2203, NASA
Software Engineering Handbook, Software Classification Tool, Safety Critical Assessment
Tool, and Compliance Matrices by Class. Compliance Matrices are located in software
document repository at: https://nen.nasa.gov/web/software/documents.

€D, OCE

NPR 7150.2,
1.2.4 (SWE-005)

MSFC organizations r ible for software d pi . retirement,
operations, management, acquisition, or assurance activities shall establish, document,
execute, and maintain their software processes.

€D, OCE

NPD 7120.4,
1.1(4),
NPR 2210.1

Programs/projects/activities releasing software shall follow the requirements in NPR 2210.1.
Note: NPR 2210.1addresses the release of software created by or for NASA to external
entities for commercial, industrial, educational, and other Governmental purposes, with
appropriate restrictions on the use and redistribution of the software. The responsibilities
of programs/projects are summarized in section 1.8 of NPR 2210.1.

€D, OCE

MSFC Derived

4.3.10

Programs/projects/activities requesting relief from requirements in NPR 7150.2 for which
the approval authority has been retained at the Agency-level, shall obtain concurrence of the
Associate Director, Technical, prior to requesting approval from the Agency-level authorities.

cD

4.4 Office of Safety and Mission

25

MSFC Derived

442

PPA Manager and CSO utilize the OSMA requirements trace matrix to assess the OSMA
requirements and their applicability, and ensure that the applicable requirements are
i on their project, or relief is properly requested and approved.

cD

MSFC Derived

For those PPA governed at the Directorate (or higher) level, the OSMA applicability
assessment shall receive the concurrence of the Director, Safety Mission Assurance
Directorate. The SMA Director may choose to delegate concurrence authority down to a
lower level, for specific PPA’s.

co

MSFC Derived

For requests for relief from OSMA requirements involving PPA execution, for which the
approval authority is retained at the Agency or Center Director level, the PPA Managers shall
obtain concurrence of the SMA Director, prior to requesting approval from the higher-level
authorities.

co

MSFC Derived

445

For those PPA governed by the CMC, PPA Managers shall report a summary of OSMA
icabili to the Associate Director, Technical for concurrence.

co

MSFC Derived

For requests for relief from Agency requirements involving program/project/activity
execution, for which the approval authority has been retained at the Agency-level, the
Program/Project/Activity Managers shall obtain concurrence of the Associate Director,
Technical, prior to requesting approval from the Agency-level authorities.

[h)

30

MSFC Derived

For requests for relief from Agency requirements involving program/project/activity
execution, for which the approval authority is the MSFC Center Director, the
Program/Project/Activity Managers shall obtain concurrence of the Associate Director,
Technical, prior to approval of the Center Director, or designee.

cD

Chapter 28. Mission Type 4 and 5 Activities

MSFC Derived

28.1

Mission Type 4 and 5 activities shall have a documented agreement with their parent
program/project.

Note: See Activity Agreement Template in Appendix I, for guidance on expected content of
agreement which defines the task, requirements, expectations, and constraints on the
activity from the parent program/project....

co

MSFC Derived

Mission Type 4 and 5 activities shall have a documented plan for implementing the
requested task.

Note: See Activity Plan Template in Appendix J, for guidance on expected content of plan
which defines the work to be performed by MSFC team for the conduct of this activity. ...

cD

MSFC Derived

Mission Type 4 and 5 activities shall assess applicability of the following technical reviews;
SRR, PDR, CDR, SAR or Pre-Ship Review, and FRR, and document the approach for conducting
applicable reviews, as described in MPR 7123.1.

cD

MSFC Derived

Mission Type 4 and 5 activities shall assess applicability of the systems engineering
processes and document the technical approach for applicable processes in their activity
planning, as described in MPR 7123.1.

Note: The activity may customize the SE processes as they determine appropriate to meet
their needs.

co

MSFC Derived

285

Mission Type 4 and 5 activities shall report a summary of their agreement, plan, and
assessment of technical reviews and systems engineering processes, to the Director of the
MSFC office responsible for managing the activity, and the Engineering Director, unless
governance has been delegated to a lower level.

Note: The Directors may choose to delegate their governance authority down to a lower
level for specific activities, on a case-by-case basis. This delegation may occur at any point
in the lifecycle. Selection of an appropriate mission type and governance level should be
considered early in the process to enable effective activity and resource planning. The
approval of the Director of ible office and the Engil ing Director is typically
obtained by briefing the information at the monthly program reviews within the
Directorate/Office and to the EMC, but may be obtained through other means.

cD

MSFC Derived

Mission Type 4 activities shall report a summary of their agreement, plan, and assessment of
technical reviews and systems engineering processes, to the Associate Directorate, Technical,
and Center Director, or designee, unless governance has been delegated to a lower level.
Note: The Associate Director, Technical may choose to delegate governance authority

down to a lower level for specific activities, on a case-by-case basis. The approval of the
Associate Director, Technical and the Center Director are typically obtained by briefing the
information to the PPMAC and CMC, but may be obtained through other means.

co
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APPENDIX D.
RECORDS

D.1 Program/project/activity records are maintained by the responsible manager or their
designee in accordance with MPR 1440.2 and NRRS 1441.1, Schedule 8, items 101-110. The
exact retention used depends on the type of program/project/activity that generates the records.
MPR 7123.1 requires a list of program/project/activity records, retention schedules, custodians,
locations, and any other program/project/activity-unique records management requirements, to
be established and maintained by the program/project/activity.

Note: These records include, but are not limited to, documentation concerning
program/project/activity planning, formulation, and implementation.

D.2 The following records are maintained by the NASA Technical Standards Program Office in
accordance with MPR 1440.2 and NRRS 1441.1.

D.2.1 Memoranda and correspondence records for NASA Technical Standards (Engineering)
are maintained in accordance with NRRS 8/101[8000]; permanent—cut off records at close of
program/project or in 3-year blocks for long term programs/projects. Transfer to the National
Archives 7 years after cut off.

D.2.2 NESP meeting minutes for NASA Technical Standards (Engineering) are maintained in
accordance with NRRS 8/101[8000]; permanent—cut off records at close of program/project or
in 3-year blocks for long term programs/projects. Transfer to the National Archives 7 years after
cut off.

D.2.3 Program Action Items for NASA Technical Standards (Engineering) are maintained in
accordance with NRRS 8/105 [8000]; temporary, destroy/delete when between 0 and 15 years
old. Do not retain longer than life of program/project plus 5 years.

D.2.4 NASA Engineering Technical Standards/Handbooks/Specification/Interim file for NASA
Technical Standards (Engineering) are maintained in accordance with NRRS 8/101[8000];
permanent—cut off records at close of program/project or in 3-year blocks for long term
programs/projects. Transfer to the National Archives 7 years after cut off.
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APPENDIX E.
REFERENCES

E.1 Environmental effects abroad of major Federal actions, EO 12114

E.2 Research Misconduct, 14 CFR, Part 1275

E.3 Unsolicited Proposals, 48 CFR, Federal Acquisition Regulation, Subpart 15.6
E.4 Federal Acquisition Regulation

E.5 NPD 1000.5, Policy for NASA Acquisition

E.6 NPD 1001.0, NASA Strategic Plan

E.7 NPD 1440.6, NASA Records Management

E.8 NPD 8020.7, Biological Contamination Control for Outbound and Inbound Planetary
Spacecraft

E.9 NPD 8820.2, Design and Construction of Facilities

E.10 NPR 2190.1, NASA Export Control Program

E.11 NPR 2200.2, Requirements for Documentation, Approval, and Dissemination of NASA
Scientific and Technical Information

E.12 NPR 2810.1, Security of Information Technology

E.13 NPR 7120.11, NASA Health and Medical Technical Authority (HMTA) Implementation
E.14 NPR 7900.3, NASA Aircraft Operations Management Manual

E.15 NPR 8020.12, Planetary Protection Provisions for Robotic Extraterrestrial Missions
E.16 NPR 8580.1, NASA National Environmental Policy Act Management Requirements
E.17 NPR 8715.5, Range Flight Safety Program

E.18 NPR 8715.6, NASA Procedural Requirements for Limiting Orbital Debris

E.19 NPR 8715.7, NASA Expendable Launch Vehicle Payload Safety Program
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E.20 NPR 8735.1, Procedures For Exchanging Parts, Materials, and Safety Problem Data
Utilizing the Government-Industry Data Exchange Program and NASA Advisories

E.21 NPR 8735.2, Management of Government Quality Assurance Functions for NASA
Contracts

E.22 NPR 8820.2, Facility Project Requirements
E.23 NPR 9250.1, Property, Plant, and Equipment and Operating Materials and Supplies

E.24 MPR 2190.1, MSFC Export Control Program

E.25 MPD 8500.1, MSFC Environmental Management Policy
E.26 MPR 1050.2, Procedure for Executing Agreements with Non-MSFC Entities

E.27 MPR 1600.1, MSFC Security Program Procedural Requirements

E.28 MPR 8070.1, Administration of MSFC Technical Standards and MSFC Standard Data
Requirements Descriptions

E.29 MPR 8500.1, MSFC Environmental Engineering and Occupational Health Program
E.30 MPR 8500.2, MSFC Environmental Management System (EMS)

E.31 MPR 8823.1, Design Control of Facilities

E.32 MWI 5000.1, Initiating Procurement Requisitions

E.33 MWI 5115.1, Processing Unsolicited Proposals

E.34 MWI 7120.6, Program, Project and Institutional Risk Management
E.35 MWI 8715.17, Hazardous Operations Readiness Review Program
E.36 MGM 7120.3, MSFC Data Management Guidance

E.37 MGM 8040.1, MSFC Configuration Management Guidance

E.38 MCP 8070.2, (MSFC) Technical Authority Implementation Plan
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E.39 NASA-NTSP-1, NASA Technical Standards Program (NTSP) Operating Procedures,
Processes, and Systems

E.40 NASA-STD-8719.13, NASA Software Safety Standard
E.41 NASA-STD 8719.14, Process for Limiting Orbital Debris

E.42 NASA-STD-8739.8, Software Assurance Standard, MC-06, MSFC Technical Standards
Document Control Board

E.43 NASA-HDBK-2203, NASA Software Engineering Handbook
E.44 MSFC-HDBK-3173, Project Management and Systems Engineering Handbook

E.45 MSFC-PLAN-3204, Marshall Space Flight Center Software Engineering Improvement Plan
E.46 MSFC-STD-555, MSFC Engineering Documentation Standard

E.47 MSFC-STD-3528, MSFC Computer-Aided Design Standard

E.48 ED-OWI-004, Test Program Control

E.49 QD-QA-031, Evaluation/Audits of Contractors, Vendors, Distributors, and Other Suppliers
E.50 QD-QE-017, Program/Project Quality Plan Development

E.51 STD/MA-MSD, Earned Value Management System (EVMS) Description

E.52 STD/MA-PRP, Project Plan

E.53 STD/SE-VVC, Verification/Validation Compliance (VVC) Assessment

E.54 Grant and Cooperative Agreement Manual (GCAM) (formerly NPR 5800.1,)

E.55 NASA/SP-2007-6105, NASA Systems Engineering Handbook,
Available at http://nodis3.gsfc.nasa.gov/OCE rep/OCE _list.cfm

E.56 NASA/SP-2010-3403, NASA Schedule Management Handbook,
Available at http://nodis3.gsfc.nasa.gov/OCE_rep/OCE _list.cfm

E.57 NASA/SP-2010-3404, NASA Work Breakdown Structure Handbook,
Available at http://nodis3.gsfc.nasa.gov/OCE _rep/OCE _list.cfm
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E.58 NASA Standing Review Board Handbook,
Available at http://nodis3.gsfc.nasa.gov/OCE_rep/OCE_list.cfm

E.59 VJ-NASAO08-RP005, Modeling & Simulation Verification, Validation, & Accreditation
Recommended Practices Guide, Available at Systems Engineering SharePoint site:
https://sharepoint.msfc.nasa.gov/sites/Engineering/ED01/SE/SitePages/Home.aspx,
under Knowledge Base, SE Assessment Task, Product Verification, Handouts and Reference.

E.60 Guidebook for Proposers to NASA Research Announcements,
Available at http://www.hqg.nasa.gov/office/procurement/nraguidebook

E.61 NASA Online Directives Information System (NODIS) Library,
http://nodis3.gsfc.nasa.gov/

E.62 Lessons Learned Information System (LLIS) http://llis.nasa.gov/llis/search/home.jsp

E.63 NEN https://nen.nasa.gov/web/nen

E.64 ANSI/EIA-748, Standard for Earned Value Management Systems
E.65 SAE/EIA-649, Configuration Management Standard
E.66 SAE/EIA 649-2, Configuration Management Requirements for NASA Enterprises

E.67 IT Strategy, Policy and Integration Office website, https://cio.msfc.nasa.gov/by_org/IS20
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APPENDIX F.

SPACE FLIGHT PROGRAM AND PROJECT LIFE-CYCLES

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

2.Program Plans are baselined at SDR, and PCAs are baselined at KDP I. Theseare
reviewed and updated, as required, to ensure program content, cost, and budget remain
consistent.

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

4.When programs evolve and/orrequire uprades (e.g., new program capabilities), the
life-cycle process will be restarted when warranted, i.e., the program's upgrade will go
through Formulation and Implementation steps.

5.Life-cycle review objectives and expected maturity states for these reviews and the
attendant KDPs are contained in Table G-1.

6.Timing of the ASM is determined by the MDAA. It may take place at any time during
Formulation.

INASA Life-Cycle pproval for Approval for,
Ph: mulati lementagron
LS FORMULATION IMPLEMENTATION
Proji KDP 0 1\/
L;;?ejfé;cle KDP 1 KDP 1l KDP I KDP n
Gates FAD Zx PCA? Zx
Program A
W Program Plan 2
Start Project 3
Program Starts Project m, m+1
123, ..
:’Jrodgl;am Updated PCAZ
pdates
Updated Program S in 4
Ap—
Agency Reviews A
ASM ¢
E!‘t(?grcaml A A A PRs 3re Conducted as Required by th¢ Decision Authority
ife-Cycle
Reviews® SRR SDR PIR
FOOTNOTES

ACRONYMS

ASM—Acquisition Strategy Meeting
FAD—Formulation Authorization Document
KDP—Key Decision Point

PCA - Program Implementation Review

PIR - Program Implementation Review

SDR - System Definition Review

SRB - Standing Review Board

SRR - System Requirements Review

Red triangles represent life-cy cle reviews that require SRBs. The Decision Authority, Administrator,
MDAA, or Center Director may request the SRB to conduct other reviews.

Figure F-1 NASA Program Life-Cycle UCLC
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NASA Life-Cycle pproval for Approval for
Phases ‘mulatioj FORMULATION lementafon IMPLEMENTATION
Program Life-Cycle KDP 0! KDP I KDP It KDP I § ; KDP IV KDP n
Gates FAD Zx Preliminar zx e 2 Zx
Program ﬁ Zx
Documents PCA
Preliminar; . Updated
Program pian PTgEram [ Start Project * . pda
Program Starts APWJBC‘ m, mrtl
123,.. Updated Start Proceys
Program Program Plan Again ¢
Updates e yogram_Documentatioh and Reconduct _ | _ _ _ _ _ _ _ _ _ _ _ | —
1 le Reviews with Ne
1
Agency Reviews |
Vo Asw®

Program A A AA ANN ANAITD A
Life-Cycle SRR SDR PDR CDR SIR ORR FRR/ PIJAR  CERR PFRR PIR ¢ DR
Reviews® MRR

Other Reviews DYR/SAR " LRR/

SMSR
Project] Reviews/KDPs Accorfipany
Prpgram Reviews/KDPs |

FOOTNOTES

1.KDP 0 may be required by the Decision Authority to ensure major issues are ACRONYMS

understood and resolved prior to formal program approval at KDP 1. ASM - Acquisition Strategy Meeting PCA - Program Commitment Agreement
2.Program Plans are baselined at SDR, and PCAs are baselined at KDP I. Theseare CDR - Critical Design Review PDR - Preliminary Design Review
revie})ved and updated, as required, to ensure program content, cost,and budget remain CERR - Critical Events Readiness Review PFAR - Post-Flight Assessment Review
cons|§tent. . ) DCR - Design Certification Review PIR - Program Implementation Review
3.Projects are usually approved for qumulatlon prior to KDP L. - DR - Decommissioning Review PLAR - Post-Launch Assessment Review
4.When programs evolve and/orrequire uprades (e.g., new program capabilities), the FAD - Formulation Authorization Document SAR - System Acceptance Review
life-cycle process will be restarted when warranted, i.e., the program's upgrade will go FRR - Flight Readiness Review SDR - System Definition Review
through Formulation and Implementation steps. KDP - Key Decision Point SIR - System Integration Review
5.Life-cycle review objectives, expected maturity states for these reviews, and the LRR - Launch Readiness Review SMSR - Safety and Mission Success Review
attendant KDPs are contained in Table G-2. MRR - Mission Readiness Review SRB - Standing Review Board
6.Tightly-Coupled program reviews generally differ from the reviews of otherprogram ORR - Operational Readiness Review SRR - System Requirements Review
types because they are conducted to ensure the overall integration ofall program

elements (i.e., projects). Once the program is in operations, PIRs are conducted as

required by the Decision Authority. . ) Red triangles represent life-cycle reviews thatrequire SRBs. The Decision Authority,
7'D_(:B is a MSFC add_ed techm_cal review. SAR generally applies to human SITEIED ﬂlght. Administrator, MDAA, or Center Director may request the SRB to conduct otherreviews.
8.Timing ofthe ASM is determined by the MDAA. It may take place at any time during

Formulation

Figure F-2 NASA Program Life-Cycle TC Program
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. Approval for Approval for,
l;lﬁzA:SLlfe-Cycle mulaym/ FORMULATION Iimplementason IMPLEMENTATION

. Pre-Phase A:| Phase A:Concept & |Phase B: Preliminary | Phase C: Final Phase D: System .
Life-Cycle Phases| ~Concept fech,,g{'ogy Design & 'lrecimoll]og* Design Assembly/Integration & Phase E: Operations Phase F:
Studies Development Completion Fabrication Test, Launch & & Sustainment Closeout
Checkout
N KDP C KDP D KDP E 2 KDP F Final
Life-Cycle Gates KDP A KDP B KDP En A:_c]l)u?l
Prelimirllary Zx PCA]Z& ot bata
PCA
Program/Project FAD \I} ) Updated PCA Zx S
Prog/Proj Start Prodess
Documents Pant Updated Again 7
Prel Progl/l’roj Program/Project x
Program Updates Planl| ~ | ___1 Update_Progfam D hnd R d Plan ‘

Life-Cvel

Agency Reviews

ASMS
Program Life- A A A A Zx A :>AA
Cycle ReviewsS MCR SRR MDR/SDR PDR | CDR/PRR}® SIR ORR mké PLAR CERR* PIR®
Other Reviews
IJCR/SAR’ LRR/

SMSR
Supportin
Rel:'li)ews s IA Peer Reviews, Subsystem PDRs, Subsystem CDRs,|and System Reviews Al

i End of,

Inspectjons & Refurbishment Flight oy
Reflights Re-Entdrs Appropriate Life-Cycle Phase if 1 t
Modifidations are Needed Betpveen Flights -

FOOTNOTES ACRONYMS

1.Program Plans and PCAs are baselined at KDP C. These are reviewed and updated, as
required, to ensure program content, cost, and budget remain consistent. Program and
Project Plans may be combined if approved by the MDAA.

2.Flexibility is allowed to the timing, number, and content of reviews as long as the
equivalent information is provided at each KDP and the approach is fully documented in
the Program/Project Plans(s).

3.PRR needed for multiple system copies. Timing is notional. PRR is not an SRB review.
4.CERRs are established at the discretion of Program Offices.

5.Life-cycle review objectives and expected maturity states for these reviews and the
attendant KDPs are contained in Table G-3.

6.Timing ofthe ASM is determined by the MDAA. It may take place at any time during
Phase A.

7.When programs evolve and/orrequire upgrades (e.g., new program capabilities), the
life-cyle process will be restarted when warranted, i.e., the program's upgrade will go
through Formulation and Implementation steps.

8.0nce the program is in Operations, PIRs are conducted as required by the Decision
Authority, KDP En follows the PIRs., i.c., KDP E2 would follow the first PIR, etc.

9. DCR is a MSFC added technical review. SAR generally applies to human space flight.

MRR - Mission Readiness Review

ORR - Operational Readiness Review
PCA - Program Commitment Agreement
PDR - Preliminary Design Review
PFAR - Post-Flight Assessment Review
PIR - Program Implementation Review
PLAR - Post-Launch Assessment Review
PRR - Production Readiness Review
SAR - System Acceptance Review

SDR - System Definition Review

SIR - System Integration Review

SMSR - Safety and Mission Success
Review

SRB - Standing Review Board

SRR - System Requirements Review

ASM -Acquisition Strategy Meeting

CDR - Critical Design Review

CERR - Critical Events Readiness Review
DCR - Design Certification Review

DR - Decommissioning Review

DRR - Disposal Readiness Review

FA - Formulation Agreement

FAD - Formulation Authorization Document
FRR - Flight Readiness Review

KDP - Key Decision Point

LRR - Launch Readiness Review

MDAA - Mission Directorate Associate Administrator
MCR - Mission Concept Review

MDR - Mission Definition Review

A Red triangles represent life-cycle reviews thatrequire SRBs. The Decision Authority,
Administrator, MDAA, or Center Director may request the SRB to conduct otherreviews.

Figure F-3 NASA SPP Program Life-Cycle
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the Project Plan.
attendant KDPs are contained in G-3.

SRB. Timing is notional.

Phase A.

1.Flexibility is allowed as to the timing, number, and content of reviews as long as the
equivalent information is provided at each KDP and the approach is fully documented in

2.Life-Cycle review objectives and expected maturity states for these reviews and the
3.PRR is needed only when there are multiple copies of systems. It does not require an
4.CERRs are established at the discretion of program offices.
5.For robotic missions, the SRR and the MDR may be combined.

6.DCR is a MSFC added technical reiew. SAR generally applies to human space flight.
7.Timing ofthe ASM is determined by the MDAA. It may take place at any time during

A

CDR—Critical Design Review
CERR—Critical Events Readiness Review
DCR— Design Certification Review
DR—Decommissioning Review
DRR—Disposal Readiness Review
FA—Formulation Agreement
FAD—Formulation Authorization Document
FRR—Flight Readiness Review
KDP—Key Decision Point

LRR—Launch Readiness Review
LV—Launch Vehicle

MCR—Mission Concept Review

NASA Life-Cycle vt it Al
Phases ] FORMULATION  Imgl¢mentyton IMPLEMENTATION
X Pre-Phase A: Phase A: Phase B: Phase C: Phase D: Phase E: Phase F:
P{’O.Ieﬁ Concept Concept & Preliminary Design & Final Design System Assembly, Operations Closeout
Life-Cycle Studies Technology Technology & Int & Test, & Sustainment
Phases Development Completion Fabrication Launch
Proiect KDP A ‘7 KDP B :7 KDP C ‘7 KDP D KDP E V KDP F ‘7
L.fl Cvel A Final Archival
ife-Cycle FA _ Launch End of of Data
Gates & Preliminary Bascline Missi
i roj Pla ission
Major Events Project ﬁ& J Zx
Agency Pmpl ﬂ(’j
Reviews ASM? PLAR
Human Space A Al A A AM A A A
gé%lilet \zlv)sr'(<)2]eCt MR SRR SDR PDR CDR/ SIR ORR  FRR CERR* Dk DRR
A A PRR? Inspections and 4 End of v
Re-flights Re-enters appropriate life ey cle phase if Refurbishment Flight A | PFAR
Robotic modifications are needed bgtween flights «¢ A
Nt A AA Al A 4 AN AN A
. 12 - A
Reviews MER SRR MDRS PDR CDR/ s ORR MRR [|PLAR  CERR* DR] DRR
Other PRR3
Reviews JANY Troetent
S DCR/SARS i
upportin;
ReI:/li)ews € V\ Peer Reviews, SubsystemPDRs, SubsystejnCDRs, and System Review| /\l
M » X MDR—M ission Definition Review
FOOTNOTES ASM—Acquisition Strategy Meeting

MRR—Mission Readiness Review
ORR—Operational Readiness Review
PDR—Preliminary Design Review
PFAR—Post-Flight Assessment Review
PLAR—Post-Launch Assessment Review
PRR—Production Readiness Review
SAR—System Acceptance Review
SDR—System Definition Review
SIR—System Integration Review
SMSR—Safety and Mission Success Review
SRB—Standing Review Board
SRR—System Requirements Review

Red triangles represent life-cycle reviews thatrequire SRBs. The Decision Authority,
Administrator, MDAA, or Center Director may request the SRB to conduct otherreviews.

Figure F-4 NASA Project Life-Cycle
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APPENDIX G.

LIFE-CYCLE REVIEW OBJECTIVES AND EXPECTED MATURITY STATES FOR

PROGRAMS AND PROJECTS
KDP Associated
Review Lifecycle LCR Objectives Overall Expected Maturity State at KDP
Review
To evaluate whether the program functional and
performance requirements are properly formulated and Overall KDP 0: P ddr itical NASA
KDP 0 SRR correlated with the Agency and Mission Directorate ve(xi*a d 1"k rlog;am 1_ ezses cn 1c§ d
strategic objectives; to assess the credibility of the needs and can fikely be achieved as concetved.
program’s estimated budget and schedule.
To evaluate the proposed proeram requirements/ Overall KDP I: Program is in place and stable;
. Prop . progr . q o addresses critical NASA needs; has adequately
architecture and allocation of requirements to initial . L
roieets: to assess the adequacy of proiect bre completed Formulation activities; has an acceptable
KDP I SDR pro) . d y projectp . plan for Implementation that leads to mission success;
Formulation efforts; to determine whether the maturity of . . e .
s . . . |proposed projects are feasible within available
the program’s definition and associated plans are sufficient .
e . resources; and the program’s risks are commensurate
to begin implementation. . R .
with the Agency’s expectations.
To evaluate the program’s continuing relevance to the
KDP II to Agency’s Strategic Plan; to assess performance with Overall KDP II'to KDP n: Program still meets Agency
KDP n PIR respect to expectations; to determine the program’s ability |needs and is continuing to meet Agency commitments

to execute the implementation plan with acceptable risk
within cost and schedule constraints.

as planned.

Table G-1 LCR Objectives and Expected Maturity State for
Uncoupled and Loosely Coupled Programs
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KDP Associated
Revi Lifecycle LCR Objectives Overall Expected Maturity State at KDP
eview Review
KDP 0 may be required by the Decision Authority to ensure
SRR major issues are understood and resolved prior to formal
program approval at KDP 1.
To evaluate the credlb]l?ty and respon§ iveness of the L. Overall KDP 0 Expected State: Program addresses critical
KDP 0 pr'oposed program requlrements/archl'tectgre to t'he M1§51on NASA needs and projects are feasible within available
Directorate requirements and constraints, including available eSOUTCES.
SDR resources, and allocation of requirements to projects; to
determine whether the maturity of the program’s
mission/system definition and associated plans are sufficient
to begin preliminary design.
To evaluate the completeness/consistency of the program’s ~ [Overall KDP I: Program is in place and stable; addresses
preliminary design, including its projects, in meeting all critical NASA needs; has adequately completed Formulation
KDP I PDR requirements with appropriate margins, acceptable risk and  |activities; has an acceptable plan for Implementation that
within cost and schedule constraints; and to determine the leads to mission success; proposed projects are feasible
program’s readiness to proceed with the detailed design phase [within available resources; and the program’s risks are
of the program. commensurate with the Agency’s tolerances.
To evaluate the integrity of the program integrated design,
including its projects and ground systems, to meet mission
CDR requirements with appropriate margins and acceptable risk,
within cost and schedule constraints; to determine if the Overall KDP II Expected Maturity: Program is still on plan;
KDP II integrated design is appropriately mature to continue with the |the ri(slA( is ?OInlnensmate with th? projects’ payload
final design and fabrication phase. classifications; and the program is ready for AI&T with
To evaluate the readiness of the program, including its acceptable risk within Agency Baseline Commitment.
SIR projects and supporting infrastructure, to begin system
assembly, integration and test, with acceptable risk and within
cost and schedule constraints.
To evaluate the readiness of the program, including its
projects, ground systems, personnel, procedures and user
ORR documentation, t.o operatf? the fli ght system and a‘ssociated Overall KDP TIT Expected State: Program ready for launch
KDP III ground §ystem§ n compl1m1§e with program requirements and and early operations with acceptable risk, within Agency
constraints during the operations phase. commitments.
To evaluate the readiness of the program and its projects,
FRR/MRR |ground systems, personnel, and procedures, for a safe and
successful launch and flight/mission.
To (.-:valuate the 1n—ﬂ1ght performan’ce of the program gnd s PLAR Expected State: Project ready to conduct mission
projects; to determine the program’s readiness to begin the . . . L
PLAR . . operations with acceptable risk, within Agency
operations phase of the life cycle and to transfer .
e . L Commitments.
Non-KDP responsibility to the operations organization.
Missi To evaluate the readiness of the program and its projects to o R
ission . . - . Mission CERR Expected State: Project ready to conduct
CERR execute a critical event during the flight operations phase of .\ L .. . .
O[')s the life cycle. critical mission activity with acceptable risk.
LG To evaluate how well mission objectives were met duringa  |PFAR Expected State: All anomalies that occurred in flight
PFAR human spaceflight mission; and to evaluate the status of the  |are identified; actions necessary to mitigate or resolve these
flight and ground systems, including the identification of any |anomalies are in place; and lessons learned identified and
anomalies and their resolution. documented.
To evaluate the program’s continuing relevance to the
KDP IV to Agency’s Strategic Plan; to assess performance with respect [Overall KDP IV to KDP n-1: Program still meets Agency
KDP n-1 PIR to expectations; to determine the program’s ability to execute |needs and is continuing to meet Agency commitments as
the implementation plan with acceptable risk within cost and  |planned.
schedule constraints.
To evaluate the readlr'le's.s Of.t he pr(')gram and lt.s projects to Overall KDP n Expected State: Program decommissioning is
conduct closeout activities, including final delivery of all . . L .
KDP n DR remaining program/project deliverables and safe consistent with program objectives, and program is ready for

decommissioning/disposal of spaceflight systems and other
program/project assets.

final analysis and archival of mission and science data and
safe disposal of its assets.

Table G-2 LCR Objectives and Expected Maturity State for TC Programs
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KDP Associated
. Lifecycle LCR Objectives Overall Expected Maturity State at KDP
Review N
Review
To evaluate the feasibility of the proposed mission Overall KDP A Expected Maturity: Project addresses
concept(s) and its fulfillment of the program’s needs and |critical NASA need; proposed mission concept(s) is
KDP A MCR objectives; to determine whether the maturity of the feasible; associated planning is sufficiently mature to begin
concept and associated planning are sufficient to begin Phase A, and the mission can likely be achieved as
Phase A. conceived.
To evaluate whether the functional and performance
SRR requirements defined for the system are responsive to the
program’s requirements on the project and represent
achievable capabilities.
To cvaluate .the. credibility and TeSpOnSIVeness of the Overall KDP B Expected State: Proposed mission/system
proposed mission/system architecture to the program R . . :
N N . N h architecture is credible and responsive to program
requirements and constraints, including available . L . K
MDR . 5 requirements and constraints including resources; and the
resources; to determine whether the maturity of the . e L.
KDP B X A L. X maturity of the project’s mission/system definition and
project’s mission/system definition and associated plans . . N . .
. . associated plans is sufficient to begin Phase B; and the
are sufficient to begin Phase B. s . . e .
" - - mission can likely be achieved within available resources
To evaluate the credibility and responsiveness of the . :
L . with acceptable risk.
proposed mission/system architecture to the program
requirements and constraints, including available
SDR . .
resources; to determine whether the maturity of the
project’s mission/system definition and associated plans
are sufficient to begin Phase B.
Overall KDP C Expected Maturity: Project’s planning,
To evaluate the completeness/consistency of the planning, |technical, cost and schedule baselines developed during
technical & cost/schedule baselines developed during Formulation are complete and consistent; the preliminary
KDP C PDR Formulation; to assess compliance of the preliminary design complies with its requirements; the project is
design with applicable requirements; to determine if the sufficiently mature to begin Phase C; and the cost and
project is sufficiently mature to begin Phase C. schedule are adequate to enable mission success with
acceptable risk.
To evaluate the integrity of the project design and its
ability to meet mission requirements, with appropriate
margins and acceptable risk, within defined project
CDR Lo . . -
constraints, including available resources; to determine if
the design is appropriately mature to continue with the
final design and fabrication phase.
To evaluate the readiness of system developer(s) to
produce the required number of systems within defined Overall KDP D Expected Maturity: Project is still on plan;
KDP D PRR project constraints, for projects developing multiple the risk is commensurate with the project’s payload
similar flight or ground support systems; to evaluate the  [classification; and the project is ready for AI&T with
degree to which the production plans meet the system’s acceptable risk within Agency Baseline Commitment.
operational support requirements.
To evaluate the readiness of the project and associated
supporting infrastructure to begin system assembly,
integration and test; to evaluate whether the remaining
SIR . o .
project development can be completed within available
resources; to determine if the project is sufficiently
mature to begin Phase D.
To evaluate the readiness of the project to operate the
flight system and associated ground system(s), in
ORR compliance with defined project requirements and Overall KDP E Expected State: Project and all supporting
KDP E constraints, during the operations/sustainment phase of the [systems are ready for safe, successful launch/early
project lifecycle. operations with acceptable risk, w/in Agency Baseline
To evaluate the readiness of the project and all project and [Commitment.
FRR/MRR  |supporting systems for a safe and successful launch and
flight/mission.
To evaluate in-flight performance of the flight system PLAR Expected State: Project ready to conduct mission
PLAR carly in the mission and determine whether the project is |operations with acceptable risk, w/in Agency B/L
sufficiently prepared to begin phase E. Commitment.
To evaluate the re;.idmess of .th.e project and.the ﬂlgh_t Mission CERR Expected State: Project ready to conduct
CERR system for execution of a critical event during the flight L. L L. X .
NA . e critical mission activity with acceptable risk.
operations phase of the lifecycle.
. Lo . PFAR Expected State: All anomalies that occurred in flight
To evaluate how well mission objectives were met during a . e X .
. L are identified; actions necessary to mitigate or resolve
PFAR human spaceflight mission; to evaluate the status of the N . . .
. these anomalies are in place; and lessons learned identified
returned vehicle.
and documented.
To cvaluate t.h? Vreadvmess (.)fthe pro]e?t o conduct Overall KDP F Expected State: Project decommissioning is
closeout activities, including final delivery of all X . L L
L. . N Lo consistent with program objectives, and project is ready for
remaining project deliverables and safe decommissioning P . -
KDP F DR . . safe decommissioning of its assets and closeout of
of spaceflight systems and other project assets; to S R . - .
Lo L . . |activities, including final delivery of all remaining project
determine if the project is appropriately prepared to begin . . .
deliverables and disposal of its assets.
Phase F.
Non-KDP
Disposal DRR To evaluate the readiness of the project and the flight Mission DRR Expected State: Project ready to conduct
Readiness system for execution of the spacecraft disposal event. disposal activity with acceptable risk.
Review

Table G-3 LCR Objectives and Expected Maturity State for Projects and SPP
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APPENDIX H.

MSFC COMPLIANCE MATRIX

Note: Tables in Appendix H merely reflect the requirements that are contained in this
Directive, and show (for traceability) the corresponding source (parent) requirements.
The Appendix does not establish any new requirements.

Section Requirement Statement

MPR 7120.1
Rev. H
Section

MPR 7120.1 Rev. H Requirement Statement

MSFC Ce

Comply?
(Full,
Tailored, or
NA)

Rationale for Decisions,
Comments,
Waiver/Deviations

Other
Associated
Documents

NPR

7120.5
implement the requirements of this document.

1.1.2 NASA Centers, Mission Directorates, and other organizations that
have programs or projects shall develop appropriate documentation to

P.1 PURPOSE
To establish the Center management procedural requirements for programs, projects, and
activities to implement the provisions of Agency requirements in NPD 7120.4, NPR 7120.5, NPD|
7120.6, NPR 7120.7 (NID 7120.99), NPR 7120.8, NPR 7120.10, NPR 7123.1, and NPR 7150.2.

2.1 This MPR the Agency’s
program/project management per Figure 2-1.

for MSFC and

2.2 All MSFC programs, projects, and activities shall follow the applicable requirements as
described in Table 2-1. Chapters 1-23 are applicable for:

1. Al current and future MSFC-managed space flight programs and projects and the MSFC-
managed, subordinate activities that fall under them, including:

1a. All MSFC spacecraft, launch vehicles, and instruments developed for space flight programs
and projects,

1b. All MSFC research and TDs that are: (1) directly funded by and to be incorporated into a
space flight program/project, and (2) the space flight mission’s success and schedule are
directly tied to the success of the research and TD, or (3) the research and TD is a large scale
(i.e. life-cycle cost (LCC) greater than $250 million) development project,

1c. All MSFC critical technical facilities specifically developed, or significantly modified for
space flight systems, and ground systems that are in direct support of space flight operations.

Full

1.1.3 does not need to be
flowed down into MPR

NPR
7120.5€

1.1.3 For existing programs and projects, this NPR's requirements apply to
their current and future phases as determined by the responsible Mission
Directorate, approved by the NASA Chief Engineer (or as delegated), and
concurred with by the Decision Authority. The Mission Directorate shall
submit their plan for phased tailoring of the requirements of this NPR

NA

NA, Agency level requirement (on MDAA)

7120.1. MSFC and MSFC
programs/projects are not|
responsible for producing
this plan and we have no
role to play in ensuring it

NA

within 60 days of the NPR’s effective date.

is provided by the MDAA.
MPR 7120.1 already

211

NPR
7120.5€

. Regardless of the structure of a program or project meeting the
criteria of Section P.2, this NPR shall apply to the full scope of the program
or project and all the activities under it. Specific NPR 7120.5 requirements
are flowed down to these activities to the extent necessary for the
program or project to ensure compliance and mission success. See Section
3.5.6.1 for the process of obtaining any required deviations or waivers.

P2 APPLICABILITY
a. This Marshall Procedural Requirements (MPR) applies to Center personnel, programs,
projects, and activities, including contractors and resident agencies to the extent specified in
their respective contracts or agreements. (“Contractors,” for purposes of this paragraph,
include contractors, grantees, Cooperative Agreement recipients, Space Act Agreement
partners, or other agreement parties.)

b. This MPR applies to the Michoud Assembly Facility.

e. This MPR applies to all Center organizations that manage space flight programs, projects,
and the MSFC-managed subordinate activities that fall under them (including spacecraft,
launch vehicles, instruments developed for space flight programs and projects, research and
TDs 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). Specific requirements
are flowed down by the program or project to the activities under them to the extent
necessary for the program or project to ensure compliance and mission success.

f. This MPR applies to reimbursable space flight program/projects performed for non-NASA
sponsors.

i This MPR annlies ta activities managed hy MSEC_which come under a nragram or aroiect

2.2 All MSFC programs, projects, and activities shall follow the applicable requirements as
described in Table 2-1. Chapters 1-23 are applicable for:

1. All current and future MSFC-managed space flight programs and projects and the MSFC-
managed, subordinate activities that fall under them, including:

1a. All MSFC spacecraft, launch vehicles, and instruments developed for space flight programs
and projects,

1b. All MSFC research and TDs that are: (1) directly funded by and to be incorporated into a
space flight program/project, and (2) the space flight mission’s success and schedule are
directly tied to the success of the research and TD, or (3) the research and TD is a large scale
(i.e. life-cycle cost (LCC) greater than $250 million) development project,

1c. All MSFC critical technical facilities specifically developed, or significantly modified for
space flight systems, and ground systems that are in direct support of space flight operations.

Full

2.7 All MSFC defined Mission Type 4 and 5 activities shall follow the common requirements in
Chapters 1-4 and the activity specific requirements in Chapter 28

Chapter 28

CHAPTER 28. MISSION TYPE 4 AND 5 ACTIVITIES
These are activities that are in response to a request for support from program/projects
outside of MSFC and are managed under the requirements flowed down to them from the
parent program or project requesting the support. These activities are not subject to the full
project management requirements of MPR 7120.1, but are subject to the requirements from
the parent program/project, specific requirements of this chapter and other applicable
chapters as specified in 2.7. Specific requirements are flowed down to the activity (from the
parent program or project) in accordance with the Center level documentation of the parent
program/project, to the extent necessary to ensure compliance and mission success (as
determined by the parent program or project). The parent program/project may impose
requirements from NPR 7120.5, NPR 7120.7, or NPR 7120.8. These activities are categorized as

Mission Tune 4 and G (see 4.1 Tahle 4.1)
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MSFC C
MPR 7120.1 Comply? | — Other
Rationale for Decisions,
NPR Section Requirement Statement Rev. H MPR 7120.1 Rev. H Requirement Statement (Full, Associated
Section Tailored, or G Documents
Waiver/Deviations
NA)
3.7 The Center Director and Program/Project/Activity Manager shall establish a
Category/Mission Type 1, 2, 3, 4, or 5 in accordance with Table 3-1 for each MSFC project and
activity.
Note: NASA has established three Project categories based on life cycle cost. MSFC defines
Mission Types to further subdivide the three project categories, and adds a fourth and fifth type
14,1 Projects are Category 1, 2, or 3 and shall be assigned to a category \for Center level governance of activities under a program/project managed outside of MSFC, for
based initially on: (1) the project life-cycle cost (LCC) estimate, the which MSFC has responsibility for a portion of the work managed by the outside
inclusion of significant radioactive material , and whether or ot the program/project. The NASA Associate Administrator (AA) will approve the final project
system being developed is for human space flight; and (2) the priority 37 categorization for projects falling under categories 1, 2, and 3. The Decision Authority and
Jevel, which is related to the importance of the activity to NASA, the governing PMC for each project category/type and type 4 and 5 activities are shown in Table 3-
extent of interational participation (or joint effort with other 1. For all programs, the Decision Authority is the NASA AA, and the Governing Program
government agencies), the degree of uncertainty surrounding the Management Council (PMC) s the Agency PMC.
application of new or untested technologies, and spacecraft/payload Note: Activities in support of MSFC-managed ts will follow the of
development risk classification. (See NPR 8705.4, Risk Classification for this MPR, as a part of the MSFC-managed program/project (i.e., separate products, reviews and
NPR 2141 NASA Payloads.) Guidelines for determining project categorization are reporting is not required). Mission Type 4and 5 activities in support of programs/projects Full
7120.5€ shown in Table 2-1, but categorization may be changed based on managed outside of MSFC are subject to requirements as flowed down to them from the parent
recommendations by the Mission Directorate Associate |program/project. In addition, such activities are subject to the requirements in specific chapters
(MDAA) that consider additional risk factors facing the project. The NASA 3.8 The Center Director and Program/Project Manager shall establish a Risk Classification for
Associate Administrator (AA) approves the final project categorization. each MSFC payload project according to Table 3-2.
The Office of the Chief Engineer (OCE) s responsible for the official listing 38 Note: Risk classification s negotiated in the formulation phase during the development of the
of NASA programs and projects. For purposes of project categorization, Program Plan and becomes formal when Plan is signed. NASA has established four project risk
the project life-cycle cost estimate includes phases A through F and all classifications based on factors such as cost, priority, national significance, complexity, and
Work Breakdown Structure (WBS) Level 2 elements and is measured in real - -
ear (nominal] dullars, 3.9 The Center Director and Program/Project Manager shall approve any deviations from the
39 guidelines in Appendix B of NPR 8705.4 for the established risk classification, for each MSFC
payload project.
3.10 All Center programs, projects, and Mission Type 4 activities shall be reviewed by the
310 | MSFC CMC, in accordance with MPR 7120.4, unless the governance has been specifically
delegated down to the Directorate/Office level.
2.1.4.2 does not need to
2.1.4.2 When projects are initiated, they are assigned to a NASA Center or be flowed down into MPR
implementing organization by the MDAA consistent with direction and 7120.1. MSFC and MSFC
- guidance from the strategic planning process. They are either assigned programs/projects have
12058 2142 directly to a Center by the Mission Directorate or are selected through a NA NA, Agency level requirement (on MDAA) NA  |noroletoplayin
process such as an of 0 (A0). 4 For implementing it, nor do
Category 1 projects, the assignment shall be with the concurrence of the they have any
NASA AA. responsibility to ensure
compliance.
5.1 Programs and Projects for which MSFC has management responsibility shall follow the:
appropriate NASA life cycle as shown in Appendix F. UCLC programs follow the life cycle
2.2.1 Programs and projects shall follow their appropriate life cycle, which = shown in Figure F-1. TC programs follow the life cycle shown in Figure F-2, SPP follow the life
includes life-cycle phases; life-cycle gates and major events, including le shown in Figure F-3, and projects follow the life cycle shown in Figure F-4.
KOPs; major life-cycle reviews (LCRs); principal that govern the e gure 3,
conduct of each phase; and the process of recycling through Formulation 5.4 As programs, projects, and activities are implemented, they will be impacted by external
NPR 221 when program changes warrant such action. Uncoupled and loosely forces (budget modifications, schedule and/or requirements changes) and internal situations Full
7120.5€ coupled programs follow the life cycle depicted in Figure 2-2. Tightly 5.4 (technical challenges, new requirements). When this occurs, programs, projects, and activities
coupled programs follow the life cycle shown in Figure 2-3. Single-project shall revisit the formulation phase to ensure program/project/activity planning is consistent
programs follow the life cycle shown in Figure 2-. Projects follow the life with schedule commitments and resource availability.
cycle shown in Figure 2-5. sa1 5.4.1 PCAs, Program/Project Plans, and other planning data shall be modified as needed by
o programs, projects, and activities when impacted by external forces (as described in 5.4).
5.2 Programs/projects for which MSFC has management responsibility shall follow the MSFC
Systems Engineering processes as documented in MPR 7123.1 with respect to the 17 system
engineering processes, the development of control plans in accordance with specified Data MPR 71231,
52 Requirement Description/Documents (DRDs), and the conduct of LCRs. Full MSFC-HDBK-
Note: The output products and control plans associated with the 17 processes are specified in 3173
applicable DRDs that are structured to indicate the Center policy and the option to accept a
contractor’s document that meets or exceeds the DRD intent.
o1 8.1 During program/project each program/project shall develop a pi -
WBS and accompanying dictionary.
. 8.2 During program/proj each program/project shall develop a final WBS -
2.2.2 Each program and project performs the work required for each and accompanying dictionary.
phase, which is described in the NASA Space Flight Program and Project
Management Handbook and NPR 7123.1. This work shal be organized by a 8.3 Programs/projects shall ensure the WBS and WS dictionary are developed in accordance
NPR product-based WBS developed in accordance with the Program and with the templates for the standard Level 2 element names and content descriptions found in
71205E 222 Project Plan templates (appendices G and H). When an alternate approach NPR 7120.5, Appendices G and H. The NASA WBS Handbook contains additional guidance
provides for better program/proj 83 which programs/projects may use to establish the WBS and accompanying dictionary. Full
manager should tailor the requirement as noted in the Compliance ote: The NASA WBS Handbook (NASA/SP-2010-3404) is available at
Matrix. (See Appendix C.) https://nen.nasa.gov/web/pm/evm, under the Document Repository folder, in the EVM
Reference Guides sub-folder.
aa 8.4 Programs/projects shall develop the WBS and WBS dictionary to the level necessary to -
implement and verify the work
8.5 Each program’s/project's WBS and WBS dictionary shall be approved by OSAC, for
structure and completeness at WBS level 2, and by the MSFC OCFO at WBS level 1, for
85 assignment of WBS numbers. Full
Note: Any conflicts will be resolved at the MSFC CMC, and by implementing the NASA Work
Breakdown Structure Handbook (NASA/SP-2010-3404).
1a10  [14:10 Programs/projects execute SERI using MSFC processes as documented in MPR 7123.1, o] PR 7123.1
and associated handbooks, guidance, and best practices documentation.
5.12.2.1 The Program Manager shall work with the MDAA and the Decision Authority to
51221 |develop and approve the Program’s FAD in accordance with NPR 7120.5, Appendix E, to Full
include the approved cost and schedule margins.
5123 (5123 The PCA shall be developed and updated in accordance with NPR 7120.5, Appendix D. Full
5124 |51 The program plan shall be developed, updated, and approved in accordance with NPR -
7120.5, Appendix G.
5.12.5 Program plan concurrence shall be obtained from the SMA Directorate, Engineering
5125  |Directorate, Office of Procurement, Office of the Chief Financial Officer, and other affected Full
direct report offices.
NPR 2.2.3 The documents shown on the life-cycle figures and described below 5.13.2.1 The Project Manager shall work with the MDAA and the Decision Authority to develop
712056 223 shall be prepared in accordance with the templates in appendices D, E, F, 51321 |and approve the Project’s FAD in accordance with NPR 7120.5, Appendix E, to include the Full
G, and H. approved cost and schedule margins.
5133 |13 Project plan preparation and approval shall be in accordance with NPR 7120.5, -
Appendix H.
5136  [5.13.6 FA preparation and approval shall be in accordance with NPR 7120.5, Appendix F. Full
10.3 Programs/projects shall prepare both a preliminary and a final acquisition plan per NPR
7120.5, Appendices G and H.
Los  |[otes The fina lan dentifies the mojor/citial procurements that will e the ARM process |
u

\for identification of potential issues needing special attention. The program)/project acquisition
team obtains input from MSFC organizations in areas of SMA, health, environmental protection,
information technology, export control, and security.
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MPR 7120.1
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(Full,
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NA)

Rationale for Decisions,

Comments,

Waiver/Deviations

Other
Associated
Documents

NPR
7120.5€

2.2.4 Each program and project shall perform the LCRs identified in its
respective figure in accordance with NPR 7123.1, applicable Center
practices, and the requirements of this document. These reviews provide a
periodic assessment of the program’s or project’s technical and
programmatic status and health at key points in the life cycle using six
criteria: alignment with and contribution to Agency strategic goals,
adequacy of management approach, adequacy of technical approach,
adequacy of the integrated cost and schedule estimates and funding
strategy, adequacy and availability of resources other than budget, and
adequacy of the risk management approach

5.1 Programs and Projects for which MSFC has management responsibility shall follow the
appropriate NASA life cycle as shown in Appendix F. UCLC programs follow the life cycle
shown in Figure F-1. TC programs follow the life cycle shown in Figure F-2, SPP follow the life
cycle shown in Figure F-3, and Projects follow the life cycle shown in Figure F-4.

Note: See Chapter 21 for more information on LCC and participation by Standing Review Board

Full

5.2 Programs/projects for which MSFC has management responsibility shall follow the MSFC
Systems Engineering processes as documented in MPR 7123.1 with respect to the 17 system
engineering processes, the development of control plans in accordance with specified Data
Requirement Description/Documents (DRDs), and the conduct of LCC.

Note: The output products and control plans associated with the 17 processes are specified in
applicable DRDs that are structured to indicate the Center policy and the option to accept a
contractor’s document that meets or exceeds the DRD intent.

Full

MPR 7123.1

21.1,21.11

21.1 Programs/projects implement the technicalreview requirements contained in MPR
7123.1 and the following additional requirements.
21.1.1 The reviews shall include cost, schedule, risk, and technical data.

Full

MPR7123.1

21.2 Programs/projects shall ensure adequate resources to support externally initiated
reviews, including, but not limited to, the following:

a. Program/project independent life CRs, including support to the governing PMC and
Decision Authority at KDPs in the project life cycle.

b. Audit of compliance with MSFC's applicable requirements and principles for space flight
projects.

. MSFC of progress in risks in
d. MSFC assessment of project-specific significant risks.
. MSFC oversight at key milestones in the life cycle of project commitments to the sponsor.

for launch.

Full

213 projects in with line shall conduct periodic
management reviews of in-house and contracted activities to assess technical, cost, and
schedule performance.

Full

21.4 Line organizations shall conduct peer reviews periodically as part of the design process.

Full

21.5 The Review Plan shall be reviewed and concurred with by the MSFC Chief Engineer’s
Office, but the program/project Delegated Governing Authority (DGA) has final approval.

Full

216 The program/project implementing chief engineer and the CSO shall assign mandatory
reviewer organizations from Engineering, and SMA, as required to support LCRs.

Full

21.7 Mandatory review organizations shall review all review items against the review
entrance,exit, and success criteria that are affected by that organization’s discipline
responsibility.

Full

218 Mandatory review organizations shall assign reviewers who were not involved in the
development of the review item and did not review the item for release into the review.
21.8.1 In key areas of concern, independent reviewers shall be appointed by Engineering and
SMA who are independent of the program/project advocacy chain, from outside MSFC.

Full

219 Mandatory reviewing organizations shall submit the following responses to the review:
a. Alist of review items reviewed by the organization

b. Review discrepancies, if any, found by the organization

c. Concurrence sheet that the review, upon discrepancy resolution, meets each review
entrance and exit, and success criterion with respect to the organizational discipline
responsibility, or rationale to support a non-concurrence.

Full

21.10

2110 The program/project Manager shall establish a budget and acquisition mechanism for
independent reviewers.

Full

NPR
7120.5€

2.2.5 The program or project and an independent Standing Review Board
(SRB) shall conduct the SRR, SDR/MDR, PDR, CDR, SIR, ORR, and PIR LCRs in
figures 2-2, 2-3, 24, and 2-5. The Decision Authority may request the SRB
to conduct other reviews identified on the figures or special reviews
identified in paragraph 2.2.9. LCRs that do not require an SRB will be
convened by the Center Director (or designee) of the Center responsible
for the program or project management. The program or project manager
determines whether one- or two-step reviews will be conducted. (See the
NASA Standing Review Board Handbook for further guidance on the
review processes conducted by the SRB.)

5.5 The SRB or IRT shall be convened by the Convening Authorities shown in Table 5.5-1.

Full

5535

5.5.3.5 All MSFC programs and projects will include the participation of independent
reviewers, as well as Engineering/SMA Technical Authorities and line management within the
standard review team and review board structure, per MPR 7120.1 and MSFC-HDBK-3173.
Independent assessment is a normal part of all MSFC program/project reviews, regardless of
'whether or not an SRB or IRT is convened.

Full

2112

21.1.2 For all MSFC programs and for projects with LCC greater than $250 million, the MSFC
Program/Project Manager shall include SRB participation in the following reviews; SRR,
|SOR/MDR, PDR, CDR, SIR, ORR, and PIR.

Note: See SRB Handbook.

Full

21.10

2110 The program/project Manager shall establish a budget and acquisition mechanism for
independent reviewers.

Full

NPR
7120.5€

2251

2.2.5.1 NASA accords special importance to the policies and procedures
established to ensure the integrity of the SRB's independent review
process and to comply with Federal law. The Conflict of Interest (COI)
procedures detailed in the NASA Standing Review Board Handbook shall
be strictly adhered to.

5.5.3.6,and
55.4

5.53.6 The Review Manager will ensure that the SRB/IRT Chair and the SRB/IRT members are
properly vetted for conflicts of interest (personal, organizational, and positional) per the
process documented in section 3.2 of the NASA SRB Handbook.

5.5.4 When a candidate is to be nominated to serve as SRB or IRT Chair for a program/project
assigned to MSFC, the MSFC responsible organization (of the potential nominee) shall provide
a formal document (thru their organization chain of command with appropriate signatures),
to the Review Manager, which provides the following information about the nominee

5.5.4.1 Person’s name/organization

5.5.4.2 Current work assignment

5543 that

a. Lack of any conflict of interest

b. No past association with the program/project
c. No personal, organizational, or positional conflicts of interest

d. OGE 450 form that is currently on file, up-to-date, and reviewed by MSFC Chief Counsel, for
a personal, organizational, or positional conflict of interest for civil servants

e. Appropriate clearance (if applicable)

Note: See appendix C of the SRB Handbook for more details on conflict of interest vetting.
5.5.4.4 Rationale of past experience that qualifies the nominee for this task.

a. Past experience with significant similar reviews (as reviewer, leader, or chairperson)

b. Experience in the leadership of a team(s) managing the schedule and content of work.
5.5.4.5 Commitment for the duration of the program/project review cycle.

‘objectivity.

Full

NPR
7120.5E

2252

2.2.5.2 The portion of the LCR conducted by the SRB shall be convened by
the Convening Authorities in accordance with Table 2-2. The scope and
requirements for this review will be documented in a Terms of Reference
(ToR), for which there is a template in the NASA Standing Review Board
Handbook.

5.5 The SRB or IRT shall be convened by the Convening Authorities shown in Table 5.5-1.

Full

5537

5.5.3.7 The Review Manager (in conjunction with the SRB/IRT Chair) will produce the Terms of
Reference (ToR) which documents the vetting of SRB/IRT membership for conflicts of interest
and establishes the expectations for how the SRB/IRT will conduct the actual independent
reviews.

Full

5538

5.5.3.8 The Review Manager will provide the ToR to the Associate Director, Technical, for
concurrence, and to the Center Director, or designee, for approval, prior to approval of the
other Convening Authorities.

Full

NPR
7120.5€

2253

2.2.5.3 The program or project manager, the SRB chair, and the Center
Director (or designated Engineering Technical Authority representative)
shall mutually assess the program’s or project’s expected readiness for the
LCR and report any disagreements to the Decision Authority for final
decision. The assessment occurs approximately 30 to 90 calendar days

prior to the LCR.

5.6 The Center Director (or designee), the Program/Project Manager and the SRB (or IRT) chair
shall assess the readiness to conduct an LCR (typically 30-90 days prior to the start of the LCR)
by reviewing the entrance data package and reporting the results to the decision authority.

Full
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51222 |5.12.2.2 UCLC program products shall be as in Table 5.12-1. Full
51223 _|5.12.2.3 Tightly coupled program products shall be as in Table 5.12.3. Full
51224 |5.12.2.4 SPP products shall be as in Table 5.12:5. Full
5.12.61_|5.12.6.1 UCLC program control plans shall be as in Table 5.12-2. Full
5.12.6.2 |5.12.6.2 Tightly coupled program control plans shall be as in Table 5.12-4. Full
5.12.63 SPP control plans shall be as documented in Table 5.12-6. MSFC-HDBK
3173, QD-QE-|
Note: Control plan "how to” information is located in the MSFC-HDBK-3173, Project 017, MGM
51263 |Management and Systems Engineering Handbook, as well as, QD-QE-017, MGM 8040.1, MGM - 3040.1
7120.3, MWI 7120.6, and Chapter 23 of this document. Plans without "how to" documentation MGM
are to be developed in accordance with guidance issued by the program/project’s implementin
2:26 In preparation for these LCRs, the program or project shll generate chief engineer. Note: 4 tomplate for the development ofya siwpis des/cpnb:dm iR 710 Jan3, and
the appropriate documentation per Appendix | tables of this document, gineer. Note: P P! 1 MWI 7120.6
NPR NPR 7123.1, and Center practi to demonstrate that th
226 3.1, and Center practices as necessary to demonstrate that the 5132 [5.13.2 Project products shall be as documented in Table 5.13-1. Full
712055¢ program’s or project’s definition and associated plans are sufficiently
mature to execute the follow-on phase(s) with acceptable technical, 5.13.4 Project control plans shall be as documented in Table 5.13-2. Unless otherwise MSFCHDBK-
safety, and programmatic risk. required, the control plans may be separate plans or included as sections in the project plan.
3173, QD-QE-
017, MGM
5134 |Note: Control plan "how to" informationis located i the MSFC-HDBK-3173, Project - P
- Management and Systems Engineering Handbook, as well as QD-QE-017, MGM 8040.1, MGM u o
71203, and MWI 7120.6. Plans without "how to” documentation are to be developed in 200
accordance with quidance issued by the program/project’s implementing chief engineer. Note: [tots
A template for the development of a SEMP is described in MPR 7123.1. -
MWI 7120.6 contains requirements for programs/projects to develop a risk management
CH16  [process that includes RIDM and CRM, document it in a Risk Management Plan, and designate Full MWI 71206
a Risk Manager to facilitate the implementation of the risk management process.
NPR [Table I-1 Uncoupled and Loosely Coupled Program Milestone Products
71205 and Control Plans Maturity Matrix
NPR
s Table I-1 1. FAD [Baseline at SRR] Table 5.12-1 [(UC/LC products shall be ... ) FAD (baseline at SRR) Full
NPR
s Table I-1 2. PCA [Baseline at KDP 1] Table 5.12-1 |(UC/LC products shall be ... ) PCA (baseline at SDR) Full
NPR
s Table I-1 3. Program Plan [Baseline at SOR] Table 5.12-1 [(UC/LC products shall be .. Program Plan (baseline at SOR) Full
NPR
Joase Table I-1 3.2. Mission Directorate requirements and constraints [Baseline at SRR] | Table 5.12-1 |(UC/LC products shall be ..) Mission Directorate requirements & constraints (baseline at SRR) | Full
NPR Table 11 3('b':’“eab“mv °; ;"g“mge"elmq“”’eme”“ on ‘(""JE:S o the A‘ge"o’ rable 5,121 |(UC/LC products shall be ..) Traceability of program-level requirements on projects to the -
712055 surateBic gosls and Mission Directorate requirements and constraints Agency strategic goals & MD requirements and constraints (baseline at SDR)
NPR et 3.c. Documentation of driving ground rules and assumptions on the abre 5121 |(UC/LC products shall be ) Documentaiton of driving ground rules & program assumptions "
71205 program [Baseline at SDR] (baseline at SDR)
71’;;R5E Table I-1 4. Interagency and international agreements [Baseline at SDR] Table 5.12-1 [(UC/LC products shall be ...) Interagency and International Agreements (baseline at SDR) Full
NPR
ke Table I-1 5. ASM minutes Table 5.12-1 [(UC/LC products shall be ..) ASM Minutes (final at SDR) Full
NPR UC/LC products shall be ..) Risk mitigation plans & for significant risks (initial at
Table I1 6. Risk mitigation plans and resources for significant risks Table 5,121 |(UC/LC products shall be ..) Risk mitigation plans & resources for significant risks (initial a Full
71205¢ kR)
o Table I-1 7. Documented Cost and Schedule Baselines [Baseline at SDR] Table 5.12-1 |(UC/LC products shall be ..) Documented cost & schedule baselines (Baseline at SOR) Full
NPR 8. De tati f B: f Esti te t and schedule) [Baselil it
Table I1 ocumentation of Basis of Estimate (cost and schedule) [Baseline a Table 5.12-1 |(UC/LC products shall be ..) Documentation of BOE-cost & schedule (baseline at SDR) Full
71205 |spRI
NPR Table o. of against , including Table 5.12.1 |(UC/LC productsshall be ..) Documentation of performance against plan/baseline, including o
7120.5¢ status/closure of formal actions from previous KDP status/closure of formal actions from previous KDP (summary at SRR, SDR, PIR)
NPR R hall be ..) Plans for work lish life cycle ph
Juse Table I1 10. Plans for work to be accomplished during Implementation Table 5.12-1 E':Iz/" E("S';;“;“;f all be ) Plans for work to be accomplished during next life cycle phase Full
NPR
s Program Plan Control Plans
NPR
st Table I-1 1. Technical, Schedule, and Cost Control Plan [Baseline at SOR] Table 5,122 |(UC/LC control plans shall be ..) Technical, Schedule, and Cost Control Plan (Baseline at SOR) Full
. 2. Safety and Mission Assurance Plan [Baseline at SDR] [per NPDs 8730.5 (UC/LC control plans shall be ..) S&MA Plan (Baseline at SDR)
s Table I-1 and 8720.1, NPRs 8715.3, 8705.2, 8705.6 and 8735.2, and NASA Stds Table 5.12-2 |(see NPDs 8730.5 and 8720.1, NPRs 8715.3, 8705.2, 8705.6 and 8735.2, and NASA STDs 8719.13 | Full
8719.13 and 8739.8] and 8739.8)
NPR UC/LC control plans shall be ..) Risk M t Plan (Baseline at SOR
JoosE Table I1 3. Risk Management Plan [Baseline at SDR] [per NPR 8000.4] Table 5.12-2 ESEE/NP;";'U;Z‘; ans shall be ..) Risk Management Plan (Baseline at SOR) Full
712:R5E Table I-1 4. Acquisition Plan [Baseline at SDR] Table 5122 [(UC/LC control plans shall be ...) Acquisition Plan (Baseline at SDR) Full
NPR Table 5. Technology Development Plan (Baseline at SOR] [per NPD 7500.2and | . [(UC/LC control plans shallbe ..) Technology Development Plan (Baseline at SOR) o
71205¢ NPR 7500.1] (see NPD 7500.2 and NPR 7500.1)
71’:2'; Table I-1 6. Systems Engineering Management Plan (Baseline at SDR] Table 5.12-2 |(UC/LC control plans shall be ..) SEMP (Baseline at SDR) Full
NPR Tabert 7. Product Data and Life-Cycle Management Plan [Initial at SOR] [per NPR /A |NPR7120:3 PDLM has been cancelled. Chapter 23 retained as guidance for including product "
71205 71209) data planning within normal CM/DM planning.
NPR
s Table I-1 5. Review Plan [Baseline at SRR] Table 5.122 |(UC/LC control plans shall be ..) Review Plan (Baseline at SRR) Full
NPR UC/LC control plans shall be ..) Envi tal M t Plan (Baseline at SOR)
JbosE Table 1 9. Environmental Management Plan [Baseline at SDR] [per NPR 8580.1] Table 5.12-2 ESEE/NP;";'S;Z‘SB"S shall be ..) Environmental Management Plan (Baseline at SDR) Full
71';;R5E Table -1 10. Configuration Management Plan [Baseline at SDR] Table 5122 |(UC/LC control plans shall be ...) CM Plan (Baseline at SDR) Full
NPR Table 11 11. Security Plan [Baseline at SDR] [per NPD 1600.2 and NPRs 1600.1, Table 5.12.2 |(UC/LC control plans shall be ..) Security Plan (Baseline at SOR) -
7120.5¢ 10401, and 2810.1] (see NPD 16002, NPRs 1600.1, 1040.1, 2810.1, and MPR 1600.1) u
(UC/LC control plans shall be ..) Threat Summary (Baseline at SDR) (Contact Systems
NPR £ Office in MSFC Chief Office for additional informati licabilit
Table I-1 12. Threat Summary [Baseline at SOR] Table 5,122 |- neeng Dificen e neer OTlce for acditona Information on applica b Full
712055¢ and approval requirements for these products which is determined on a case-by-case basis for
each program/project)
. e 13, Technolagy Transfer (formerly Export) Cantrol Plan (Baseline at oR] | 12212 51222 [(UC/LC control plans shal be .) Export Control Plan (Baseline ot SDR) (lsee MPR 2150.1) Full
712055¢ [per NPR 2190.1] Table 5122 [(UC/LC control plans shall be ... Technology Transfer Plan (Baseline at SDR] ([see NPR 2190.1) Full
NPR
JousE Table I-1 14. Education Plan [Baseline at SDR] Table 5,122 |(UC/LC control plans shall be ..) Education Plan (Baseline at SDR) Full
oo Table I-1 15. Communications Plan [Baseline at SOR] Table 5.12-2 |(UC/LC control plans shall be ..) Communication Plan (Baseline at SDR) Full
At MSFC, the Lesson’s
Learned Plan is used to
h
NPR Table 1 16. Knowledge Management Plan [Baseline at SOR [per NPD 71204and | . - |(UC/LC control plans shall be .. Lessons Learned Plan (Baseline at SDR) il |apture the ntent of the
71205¢ NPR 7120.6] (see NPD 7120.4 and NPD 7120.6]) & &
Plan. Refer to MSFC
specific project plan
template.
NPR ] ] , R
7120.5€ (Table I-2 Tightly Coupled Program Milestone Products Maturity Matrix
NPR
s Table I-2 1. FAD [Baseline at SRR] Table 5.12-3 |(TC products shall be ... ) FAD (baseline at SRR) Full
NPR
JousE Table I-2 2. PCA [Baseline at PDR] Table 5,123 [(TC products shall be ..) PCA (baseline at PDR) Full
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NA)
NPR
JbosE Table 2 3. Program Plan [Baseline at SDR] Table 5.12-3 [(TC Products shall be ..) Program Plan (baseline at SDR) Full
NPR
JusE Table 2 3.2. Mission Directorate requirements and constraints [Baseline at SRR] | Table 5.12-3 |(TC products shall be ..) Mission Directorate requirements & constraints (Baseline at SRR) Full
3. Traceability of Tevel t cts to the A
NPR faceabilty of program |Svel Tequirements on projects to the eency (TC products shall be ..) Traceability of program-level requirements on projects to the Agency
Table 12 strategic goals and Mission Directorate requirements and constraints Table 5.12-3 Full
712055 strategic goals & MD requirements and constraints (baseline at SDR)
|1Baseline at SDR]
NPR Taber2 3.c. Documentation of driving ground rules and assumptions on the Tabie 5123 |(TC products shall be ) Documentation of driving ground rules & program assumptions o
71205 program [Baseline at SDR] (baseline at SOR)
NPR
a5 Table 12 4. Interagency and international agreements [Baseline at SDR] Table 5.12-3 [(TC products shall be ... Interagency and International Agreements (baseline at SDR) Full
NPR
0 5e Table 12 5. ASM minutes Table 5.12-3 [(TC products shall be ...) ASM Minutes (final at SOR) Full
NPR
Jbose Table 12 6. Risk mitigation plans and resources for significant risks Table 5.12-3 [(TC products shall be ... Risk mitigation plans & resources for significant risks (initial at SRR) Full
NPR
Juse Table 12 7. Documented Cost and Schedule Baselines [Baseline at SDR] Table 5.12-3 [(TC products shall be ...) Documented cost & schedule baselines (Baseline at PDR) Full
NPR D tation of Basis of Estimate (cost hedule) [Baseline at
05 Table 12 iDRT°ume" ation of Basis of Estimate (cost and schedule) [Baseline a Table 5.12-3 [(TC products shall be ...) Documentation of BOE-cost & schedule (baseline at PDR) Full
NPR 9 Joint Cost and Schedule Confidence Level and supporting
Table 2 Table 5.12-3 (T hall L line at PDR Full
J05e able Bateline at POR] able 5.12-3 (TC products shall be ..) JCL & supporting documentation (baseline at PDR) ul
NPR Table 12 10. Shared Infrastructure, Staffing, and Scarce Material Requirements and | "~ [(TC products shall be . Shared infrastructure, staffing, and scarce material requirements & o
71205 Plans plans (Initial at SRR)
NPR Taber2 11. Documentation of performance against plan/baseline, including Tabe 5.123|(TC products shall be .) Documentation of performance against plan/baseline, including o
71205 status/closure of formal actions from previous KDP. status/closrue of formal actions from previous KDP (summary at all except SRR)
NPR (TC products shall be ..) Plans for work to b lished d t life cycle phase (pl
105 Table 12 12. Plans for work to be accomplished during next life-cycle phase Table 5.12-3 (a‘ 5::" P;‘RfCSD; O;R' )a":':mm work to be accomplished during next life cycle phase (plan Full
NPR ] ; ;
J105e Table I-3 Tightly Coupled Program Plan Control Plans Maturity Matrix
NPR
JbosE Table I3 1. Technical, Schedule, and Cost Control Plan [Baseline at SDR] Table 5124 [(TC control plans shall be ... Technical, Schedule, and Cost Control Plan (Baseline at SDR) Full
. 2. Safety and Mission Assurance Plan [Baseline at SDR] [per NPDs 87305 (TC control plans shall be -.) S&MA Plan (Baseline at SR)
Jb0sE Table I3 and 8720.1, NPRs 8715.3, 8705.2, 8705.6 and 8735.2, and NASA Stds, Table 5.12-4 |(see NPDs 8730.5 and 8720.1, NPRs 8715.3, 8705.2, 8705.6 and 8735.2, and NASA Stds 8719.13 Full
8719.13 and 8739.8) and 8739.8)
NPR (TC control plans shall be -.) Risk M t Plan (Baseline at SDR)
Jbose Table I3 3. Risk Management Plan [Baseline at SDR] [per NPR 8000.4] Table 5.12-4 ESEEC:‘:R";UZ;ZT shall be ..) Risk Management Plan (Baseline at SDR) Full
NPR
Juse Table I3 4. Acquisition Plan [Baseline at SDR] Table 5.12-4 [(TC control plans shall be ... Acquisition Plan (Baseline at SDR) Full
NPR Tabers 5. Technology Development Plan [Baseline at SDR] [per NPD 75002and | " -~ "(TC control plans shall be -.) Technology Development Plan (Baseline at SDR) o
71205€ NPR 7500.1] (see NPD 7500.2 and NPR 7500.1)
NPR
1056 Table I3 6. Systems Engineering Management Plan [Baseline at SDR] Table 5.12-4 [(TC control plans shall be ...) SEMP (Baseline at SDR) Full
NPR Tabers 7. Product Data and Life-Cycle Management Plan [Initial at SOR] [per NPR /A |\PR7120:9 PDLM has been cancelled. Chapter 23 retained as guidance for including product o
71205 7120.9) data planning within normal CM/DM planning
NPR
JusE Table I3 8. Verification and Validation Plan [Baseline at PDR] Table 5.12-4 [(TC control plans shall be ...) V&V Plan (Baseline at PDR) Full
NPR Table 13 5. Information Technology Plan [Baseline at SDR] [per NPDs 22001and | . [(TC control plans shll be ..) IT Plan (Baseline at SOR) ol
7120.5€ able 1440.6 and NPRs 2200.2, 1441.1, and 2810.1] ave (see NPDs 2200.1 and 1440.6 and NPRs 2200.2, 1441.1, and 2810.1) u
NPR
JousE Table I3 10. Review Plan [Baseline at SRR] Table 5.12-4 [(TC control plans shall be ... Review Plan (Baseline at SRR) Full
NPR
105 Table I3 11. Missions Operations Plan [Baseline at ORR] Table 5.12-4 [(TC control plans shall be ...) Mission Operations Plan (Baseline at ORR) Full
T ] Il be . I 2 2
NPR Table I-3 12. Environmental Management Plan [Baseline at PDR] [per NPR 8580.1] | Table 5,12-4 |\ Ontrol plans shall be...) Environmental Management Plan (Baseline at POR) Full
712055 (see NPR 8580.1)
NPR (TC control plans shall be ... Integrated Logistics Support Plan (Baseline at PDR
Ji0sE Table I3 13. Integrated Logistics Support Plan [Baseline at PDR] [per NPD 7500.1] | Table 5.12-4 Ese:::D";SZS'l‘)S shall be ..) Integrated Logistics Support Plan (Baseline at PDR) Full
NPR Table 13 14. Science Data Management Plan [Baseline at ORR] [per NPD 2200.1and | . I(TC control plans shall be ..) Sience Data Management Plan (Baseline at ORR) rl
7120.5€ avle NPRs 2200.2, 1441.1, and 8020.12] avle (see NPD 2200.1 and NPRs 2200.2, 1441.1, and 8020.12) Y
NPR
JbosE Table I3 15. Configuration Management Plan [Baseline at SDR] Table 5.12-4 |(TC control plans shall be ...) CM Plan (Baseline at SDR) Full
NPR Table1s 16. Security Plan [Baseline at PDR] [per NPD 1600.2 and NPRs 1600.1, able 5,124 |(TC control plans shall be ..) Security Plan (Baseline at PDR) ral
712055€ 2810.1, and 1040.1] (see NPD 1600.2 NPRs 1600.1, 2810.1, 1040.1, and MPR 1600.1)
(TC control plans shall be ..) Threat Summary (Baseline at PDR) (Contact Systems Engineering
NPR ) Office in MSFC Chief Engineer Office for additional information on applicability and approval
Table I3 17. Threat S Baseline at PR Table 5.12-4 Full
71205€ able reat Summary [Baseline at POR] able requirements for these products which is determined on a case-by-case basis for each v
program/project)
NPR Table 13 18. Technology Transfer (formerly Export) Control Plan [Baseline at PDR] | Table 5.12-4 |(TC control plans shall be ... Export Control Plan (Baseline at PDR) (see MPR 2190.1) Full
able |-
7120.5E [per NPR 2190.1] Table 5.12-4 |(TC control plans shall be ..) Technology Transfer Plan (Baseline at PDR) (see NPR 2190.1) Full
NPR
10 5e Table I3 19. Education Plan [Baseline at PDR] Table 5.124[(TC control plans shall be ...) Education Plan (Baseline at PDR) Full
NPR
Jb0sE Table I3 20. Communications Plan [Baseline at PDR] Table 5.12-4[(TC control plans shall be ...) Communications Plan (Baseline at PDR) Full
At MSFC, the Lesson’s
Learned Plan is used to
) capture the intent of the
NPR 21. Knowledge Management Plan [Baseline at SDR] [per NPD 7120.4 and (TC control plans shall be ..) Lessons Learned Plan (Baseline at SDR)
Table I3 Table 5.12-4 Full  |Knowledge M t
71205€ avle NPR 7120.6] avle (see NPD 7120.4 and NPD 7120.6) Y nowledge Managemen
Plan. Refer to MSFC
specific project plan
template.
PR Table 1-4 Project Milestone Products Maturity Matrix
71205 u v
NPR Headquarters and Program Products
7120.56 au gram Produ
NPR
Jouse Table 4 1. FAD [Baseline at MCR] Table 5.13-1 |(Project products shall be ...) FAD (Baseline at MCR) Full
NPR
Juse Table -4 2. Program Plan [Baseline at MCR] Table 5131 |(Project products shall be ... Program Plan (Baseline at MCR) Full
NP
712\]R5E Table I-4 2.2. Applicable Agency strategic goals [Baseline at MCR] Table 5.13-1 |(Project products shall be ..) Applicable Agency strategic goals (Baseline at MCR) Full
- 26.D of program-level and on the (Project products shall be ... of program-level and
05 Table I-4 project (from the Program Plan) and stakeholder expectations, including | Table 5.13-1 [on the project (from Program Plan) and stakeholder expectations, including mission Full
- mission objectives/goals and mission success criteria [Baseline at SRR] objectives/goals and mission success criteria (Baseline at SRR)
NPR Table 14 2.c. Documentation of driving mission, technical, and programmatic Table 5134 |Project products shall be ..) Documentation of driving mission, technical, and programmatic o
712055 ground rules and assumptions [Baseline at SDR/MDR] ground rules and assumptions (Baseline at SDR/MDR)
. 3 and and [Baseline (Project products shall be ..) Partnerships and inter-agency and international agreements
JusE Table I-4 USS. partnerships and agreements at SDR/MDR; Baseline International Table 5.13-1 |(Baseline at SDR/MDR for US partnerships & agreements; Baseline at PDR for international Full
) agreements at PDR] agreements)
NPR
Juse Table I-4 4. ASM minutes Table 5131 |(Project products shall be ..) ASM Minutes (final at SRR) Full
P il be ..) NEP P
712\:; Table I-4 5. NEPA compliance documentation per NPR 8580.1 Table 5.13-1 Es:';c;:;:;;f;: shall be ..) NEPA compliance documentation (Baseline at POR) Full
NPR Table1a 6. Mishap Preparedness and Contingency Plan [Baseline at SMSR] [per NPR| " ~[(Project products shall be .) Mishap preparedness and contingency plan o
71205€ 8621.1) (Baseline at MRR/FRR(SMSR)) (see NPR 8621.1)
NPR . .
Juse Project Technical Products
NPR
JosE Table 4 1. Concept Documentation [Approve at MCR] Table 5131 |(Project products shall be .. Concept documentation (Approve at MCR) Full
. 2. Mission, Spacecraft, Ground, and Payload Architectures [Baseline (Project products shall be ..) Mission, spacecraft, ground, and payload architectures (Baseline
Juse Table -4 mission and spacecraft architecture at SRR; Baseline ground and payload | Table 5.13-1  [mission and spacecraft architecture at SRR; Baseline ground and payload architectures at Full

architectures at SDR/MDR]

|SDR/MDR)
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MPR 7120.1 Comply? | Other
Rationale for Decisions, "
NPR Section Requirement Statement Rev. H MPR 7120.1 Rev. H Requirement Statement (Full, s Associated
Section Tailored, or " o Documents
Waiver/Deviations
NA)
3. Project-Level, System, and Subsystem R ts [Baseline project-
NPR roject-Level, System, and Subsystem Requirements (Baseline proje (Project products shall be ..) Project level, system, and subsystem requirements (Baseline
Table 14 level and system-level requirements at SRR; Baseline subsystem Table 5.13-1 Full
7120.5€ at PDR proje I | and it | at SRR; Baseline subsystem requirements at PDR)
4. Design Documentation [Baseline Preliminary Design at PDR; Baseline
Pr I PDR;
NPR Table -4 Detailed Design at CDR; Baseline As-built hardware and software at Table 5.13-1 (Project products shall be ..) Design décumenla}\an (Baseline preliminary design at POR; Full
7120.5 MRR/FRR] Baseline detailed design at CDR; Baseline As-built hardware and software at MRR/FRR)
NPR
058 Table 4 5. Operations Concept [Baseline at PDR] Table 5.13-1 |(Project products shall be ..) Ops Concept (Baseline at PDR) Full
NPR
0 5e Table 14 6. Technology Readiness Assessment Documentation Table 5131 |(Project products shall be ) Technology readiness assessment documentation (Initial at MCR)|  Full
NPR ] (Project products shall be ..) Engineering (initial at
Table -4 7. D Table 5.13-1 Full
7120.5E able able 5131 1 eq) v
NPR
056 Table 14 8. Heritage Assessment Documentation Table 5.13-1 |(Project products shall be ... Heritage assessment documentation (Initial at MCR) Full
NPR 9. Safety Data Packages [Baseline at CDR] [per NPRs 8715.3, 8735.1, and (Project products shall be ..) Safety data packages (Baseline at COR)
Table I-4 Table 5.13-1 Full
7120.5€ able 8735.2) able (see NPRs 8715.3 and 8735.2) v
NPR Table 14 10. ELV Payload Safety Process Deliverables [Baseline at SIR] [per NPR Table .13 _|(Project products shall be ..) ELV Payload Safety Process Deliverables (Baseline at SIR) rn
7120.5E 8715.7] (see NPR 8715.7)
NPR
05 Table I-4 11. Verification and Validation Report [Baseline at MRR/FRR] Table 5.13-1 |(Project products shall be ..) V&V Report (Baseline at MRR/FRR) Full
NPR
056 Table 4 12. Operations Handbook [Baseline at ORR] Table 5.13-1 |(Project products shall be ...) Operations Handbook (Baseline at ORR) Full
NPR (Project products shall be ..) Orbital Debris Assessment (Final ODAR at MRR/FRR (SMSR)) (see
I . . 13- I
JbosE Table 14 1. Onbital Debris Assessment Report [finl 3t SMSR] [per NPR8715.6] | Table 431 | ey £ Full
NPR Table 1-4 14. End of Mission Plans per NPR 8715.6/NASA-STD 8719.14, App B Table 5.13-1 (Project products shall be ...) End of Mission Plans (EOMP) (Baseline at MRR/FRR (SMSR)) Full
71205€ [Baseline at SMSR] - (see NPR 8715.6/NASA-STD 8719.14, App B)
NPR
JbosE Table 14 15. Mission Report Table 5131 |(Project products shall be ..) Mission Report (final at DRR) Full
NPR Project Management, Planning, and Control Products
71205 s ement, e
NPR Tablera 1. Formulation Agreement [Baseline for Phase A at MCR; Baseline for Table .13 _|(Project products shall be ..) Formulation Agreement (Baseline for Phase A at MCR; Baseline o
71205 Phase B at SDR/MDR] for Phase B at SOR/MDR)
MSFC specifies an earlier
maturity for baselining
the Project Plan, in order
to ensure that Center
. Management has insight
0 5e Table 14 2. Project Plan [Baseline at PDR] Table 5131 |(Project products shall be .) Project Plan (Baseline at SRR) Full | into and endorsement of
- project planning earlier in
the lifecycle in order to
avoid unnecessary delays
at the end of
implementation phase
. 3. Plans for work to be accomplished during next Implementation life-cycle (Project products shall be ... Plans for work to be accomplished during next implementation
0 se Table 14 phase [Baseline for Phase C at PDR; Baseline for Phase D at SIR; Baseline | Table 5.13-1 [life cycle phase (Baseline at PDR for Phase C; Baseline at SIR for Phase D; Baseline at MRR/FRR | Full
- for Phase E at MRR/FRR; Baseline for Phase F at DR] for Phase E; Baseline at DR for Phase F)
4. De f inst A t #1
Hon @ against Form reement (see (Project products shall be ..) Documentation of performance against FA or against plans for
NPR above) or against plans for work to be accomplished during o
Table 4 Table 5131 [work to be during phase, including against Full
71205 Implementation life-cycle phase (see i3 above), including performance
N N baselines and status/closure of formal actions from previous KDP (summary at all except SRR)
against baselines and status/closure of formal actions from previous KDP
NPR
1205 Table I-4 5. Project Baselines [Baseline at PDR] Table 5.13-1 |(Project products shall be ... Project Baseline (Baseline at PDR) Full
NPR ablera 5.2. Top technical, cost, schedule and safety risks, isk mitigation plans, | " " "|{Project products shall be ..) Top Technical, cost, schedule, and safety fisks, isk mitigation i
7120.5€ and associated resources N plans and associated resources (Initial at MCR)
NPR
Jbose Table 14 5.b. Staffing requirements and plans Table 5.13-1 |(Project products shall be ... Staffing requirements and plans (Initial at MCR) Full
5.c. Infrastructure requirements and plans, business case analysis for (Project products shall be ..) Infrastructure requirements and plans, business case analysis for
NPR Table 14 infrastructureAlternative Future Use Questionnaire (NASA Form 1739), | . . linfrastructure; Capitalization Determination Form (NF 1739) (Baseline for NF 1739/Sect A at fll
71205€ per NPR 9250.1 [Baseline for NF 1739 Section A at SDR/MDR; Baseline for -+ |soR/MDR; Baseline for NF 1739/Section B at PDR)
NF 1739 Section B at PDR] (see NPR 9250.1 )
NPR
JbosE Table 14 5.d. Schedule [Baseline Integrated Master Schedule at PDR] Table 5131 |(Project products shall be ..) Schedule (Baseline IMS at PDR) Full
NPR Tabers 5.c. Cost Estimate (Risk-Informed or Schedule-Adjusted Depending on abe 5.1 |(Project products shall be ) Cost estimate (Rsikiinformed or schedule-adjusted dependingon |
71205 Phase) [Baseline at PDR] phase) (Baseline at PDR)
NPR
05 Table I-4 5.1. Basis of Estimate (cost and schedule) Table 5.13-1 |(Project products shall be ) BOE (cost & schedule) (Initial at MCR) Full
NPR 5.¢. Joint Cost and Schedule Confidence Level(s) and supporting
Table -4 Table 5.13-1 |(Pr d hall Confi I it i ICL at PDR] Full
1058 able ton [Baseline ot POR] able5.13-1 |(Project products shall be ... Confidence levels & supporting documentation (CL at PDR) ul
NPR
JbosE Table 14 5.h. External Cost and Schedule Commitments [Baseline at PDR] Table 5131 |(Project products shall be .. External cost & schedule commitments (Baseline at PDR) Full
NPR
JusE Table 4 5.i. CADRe [Baseline at PDR] Table 5.13-1 |(Project products shall be ... Cost analysis data requirement (Baseline at PDR) Full
NPR
1205 Table I-4 6. Decommissioning/Disposal Plan [Baseline at DR] Table 5131 |(Project products shall be ..) Decommissioning/Disposal Plan (Baseline at DR) Full
NPR Table I-5 Project Plan Control Plans Maturity Matrix
71205 u v
NPR (Project control plans shall be ..) Techncial, schedule, and cost control plan (Baseline at
Table |- 1. Techi I, h I | Pl Basell DR/MDR! Tabl 13-2 Full
J05e able 15 echnical, Schedule, and Cost Control Plan [Baseline at SDR/MDR] ables132 |0 T ul
NPR 2. Safety and Mission Assurance Plan [Baseline at SRR] [per NPDs 8730.5 (Project control plans shall be ...) S&MA Plan (Baseline at SRR)
JosE Table I5 and 8720.1, NPRs 8715.3, 8705.2, 8705.6, and 8735.2, and NASA Stds Table 5.13-2 |(see NPDs 8730.5 and 8720.1, NPRs 8715.3, 8705.2, 8705.6, and 8735.2, and NASA Stds 871913 | Full
- 8719.13 and 8739.8] and 8739.8)
NPR (Project control plans shall be -.) Risk Management Plan (Baseline at SRR)
le |- . Pl P 4] 13- n
712058 Table I-5 3. Risk Management Plan [Baseline at SRR] [per NPR 8000.4] Table 5.13-2 (see NPR 8000.4) Ful
NPR
JbusE Table 15 4. Acquisition Plan [Baseline at SRR] Table 5.13-2 |(Project control plans shall be ...) Acquisition Plan (Baseline at SRR) Full
NPR Table s 5. Technology Development Plan (may be part of Formulation Agreement) | .. (Project control plans shall be ..) Technology Development Plan (Baseline at MCR) fal
71205€ [Baseline at MCR] [per NPD 7500.2 and NPR 7500.1] - (see NPD 7500.2 and NPR 7500.1)
NPR
Jbose Table 15 6. Systems Engineering Management Plan [Baseline at SRR] Table 5132 |(Project control plans shall be ...) SEMP (Baseline at SRR) Full
NPR Table 15 7. Information Technology Plan [Baseline at SDR/MDR] [NPDs 2200.1and | . . |(Project control plans shall be ..) T Plan (Baseline SDR/MDR) fll
71205€ 1440.6 and NPRs 2200.2, 1441.1, 2800.1, and 2810.1] - (see NPDs 2200.1 and 1440.6 and NPRs 2200.2, 1441.1, 2800.1, and 2810.1)
NPR Table 15 5. Software Management Plan(s) [Baseline at SOR/MDR] [per NPR 7150.2 | - |(Project control plans shall be ..) SW Management Plan (Baseline at SDR/MDR) -
71205 and NASA-STD-8739.8] - (see NPR 7150.2 and NASA Std 8739.8)
NPR
Juse Table I5 9. Verification and Validation Plan [Baseline at PDR] Table 5132 |(Project control plans shall be ...) V&V Plan (Baseline at PDR) Full
712\:R5E Table 15 10. Review Plan [Baseline at SRR] Table 5.13-2 |(Project control plans shall be ...) Review Plan (Baseline at SRR) Full
NPR
Jb0sE Table 15 11. Mission Operations Plan [Baseline at ORR] Table 5132 |(Project control plans shall be ...) Mission Ops Plan (Baseline at ORR) Full
NPR Tablers 12. Environmental Management Plan [Baseline at SDR/MDR] [per NPR able 5,132 |(Project control plans shall be ..) Evironmental Management Plan (Baseline at SOR/MDR) al
71205 8580.1) (see NPR 8580.1)
NPR Project control plans shall be ..) Integrated Logistics Support Plan (Baseline at PDR
JusE Table I-5 13. Integrated Logistics Support Plan [Baseline at PDR] [per NPD 7500.1] | Table 5.13-2 ES;Z';CP;‘;:O&)“ ans shall be ..) Integrated Logistics Support Plan (Baseline at POR) Full
NPR Table1s 14. Science Data Management Plan [Baseline at ORR] [per NPD 2200.1and | -~ ~[(Project control plans shall be ) cience Data Management Plan (Baseline at ORR) o
7120.5€ avle NPRs 2200.2 and 1441.1] avle > (see NPD 2200.1, and NPRs 2200.2 and 1441.1) v
NPR
712058 Table I-5 15. Integration Plan [Baseline at PDR] Table 5.13-2 |(Project control plans shall be ...) Integration Plan (Baseline at PDR) Full
NPR
1058 Table 5 16. Configuration Management Plan [Baseline at SRR] Table 5.13-2  |(Project control plans shall be ...) CM Plan (Baseline at SRR) Full
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Waiver/Deviations
NA)
NPR Table1s 17. Security Plan [Baseline at PDR] [per NPD 16002 and NPRs 16001 and | . (Project control plans shall be ..) ecurity Plan (Baseline at POR) o
7120.5€ 1040.1] (see NPD 1600.2, NPRs 1600.1, 1040.1, MPR 1600.1)
(Project control plans shall be ..) Project Protection Plan (Baseline at PDR) (Contact Systems
NPR 3 Office in MSFC Chief Engineer Office for additional informat licabilit
Table I 18. Project Protection Plan [Baseline at PDR] Table 5.13-2 |-neneering Officein et Engineer Office for additional information on applicability Full
712055 and approval requirements for these products which is determined on a case-by-case basis for
each program/project)
PR s 19, Technology Transfer (formerly Export) Control Plan (Baseline at poR] | T201€ 5-13:2_|(Project control plans shall b .) Export Control Plan (Baseline at PDR) see MPR 2190.1) Full
7120.5€ [per NPR 2190.1] Table 5.13-2 [(Project control plans shall be ...) Technology Transfer Plan (Baseline at PDR) (see NPR 2190.1) Full
At MSFC, the Lesson's
Learned Plan is used to
it thy tent of the
NPR Tablets 20. Knowledge Management Plan [Baseline at POR] [per NPD 7120.4and | . |(Project control plans shall be ..) Lessons Learned Plan (aseline at PDR) P AR
712055 NPR 7120.6] 132 | (see NPD 7120.4 and NPD 7120.6) & &
Plan. Refer to MSFC
specific project plan
template.
NPR Table s 21. Human Rating Certification Package [Initial at SRR;certified at Table5.13.2 |(Prolect control plans shl be ..) Human Rating Certfication Pke (Approve Certifcation at o
71205 MRR/FRR] [per NPR 8705.2) MRR/FRR) (see NPR 8705.2)
NPR Table s 22. Planetary Protection Plan [Baseline at PDR] [per NPD 80207 and NPR | - (project control plans shall be ..) Planetary Protection Plan (Certifcation at POR) o
7120.5 e 8020.12] avle > (see NPD 8020.7 and NPR 8020.12) v
NPR 23. Nuclear Safety Launch Approval Plan [Baseline at SDR/MDR] [per NPR (Project control plans shall be ..) Nuclear Safety Launch Approval Plan (Baseline at SDR/MDR)
Table I-5 Table 5.13-2 Full
7120.5€ 8715.3] (see NPR 8715.3)
NPR Table 15 24. Range Safety Risk Management Process Documentation [Baselineat | - |(Project control plans shall be ..) Range Safety Risk Mgt Process Documentation -
7120.5€ able SIR] [per NPR 8715.5] ables. (Baseline at SIR) (see NPR 8715.5) u
NPR
Jbase Table 15 25. Education Plan [Baseline at PDR] Table 5.13-2  |(Project control plans shall be ..) Education Plan (Baseline at PDR) Full
NPR
Jbose Table 5 26. Communications Plan [Baseline at PDR] Table 5.13-2 |(Project control plans shall be ...) Communication Plan (Baseline at PDR) Full
NPR ) . ’ . .
JusE Table 146 Single-Project Program Milestone Products Maturity Matrix
NPR
105 Table I-6 1. FAD [Baseline at MCR] Table 5.12-5 [(SPP products shall be ..) FAD (Baseline at MCR) Full
71’;;R5E Table I-6 2. PCA [Baseline at PDR] Table 5.12-5 [(SPP products shall be ...) PCA (Baseline at PDR) Full
. 3. Traceability of Agency strategic goals and Mission Directorate (SPP products shall be ... Traceability of Agency strategic goals and Mission Directorate
058 Table 16 and constraints to program/project-level and | Table 5.12-5 and to tlevel and Full
- (Baseline at SRR] (Baseline at SRR)
NPR Table 16 4. Documentation of driving mission, technical, and programmatic ground | | |(sPP products shall be ..) Documentation of driving mission, technical, and programmatic -
712055 rules and assumptions [Baseline at SDR/MDR] round rules and assumptions (Baseline at SDR/MDR)
. 5. ps and gency and [Baseline (5PP products shall be ... Partnerships and inter-agency and international agreements
Jb0sE Table 16 USS. partnerships and agreements at SDR/MDR; Baseline international Table 5.12-5 |(Baseline at SDR/MDR for US partnerships & agreements; Baseline at PDR for international Full
agreements at PDR] agreements)
NPR
Juse Table I-6 6. ASM minutes Table 5.12-5 |(SPP products shall be ..) ASM Minutes (final at SRR) Full
NPR (SPP products shall be ..) NEPA compliance d tation (Baseline at PDR
12058 Table I-6 7. NEPA compliance documentation per NPR 8580.1 Table 5.12-5 Esee f‘;‘; 8“58;5113 e ) compliance documentation (Baseline at POR) Full
NPR N N " (SPP products shall be ...) Mishap preparedness and contingency plan
Table I-6 8. Mishap Prepared d Cont Plan [Baseline at SMSR Table 5.12-5 Full
7120.5€ able ishap Preparedness and Contingency Plan [Baseline & 1 able (Baseline at MRR/FRR(SMSR)) (see NPR 8621.1) v
NPR ] . .
0 5e Single-Project Program Technical Products
NPR
JoosE Table 16 1. Concept Documentation Table 5.12-5 |(SPP products shall be ..) Concept documentation (Approve at MCR) Full
. 2. Mission, Spacecraft, Ground, and Payload Architectures [Baseline (SPP products shall be ..) Mission, spacecraft, ground, and payload architectures (Baseline
JosE Table 16 mission and spacecraft architecture at SRR; baseline ground and payload | Table 5.12-5 ~[mission and spacecraft architecture at SRR; Baseline ground and payload architectures at Full
- architectures at SDR/MDR] SDR/MDR)
3. Project-Level, System, and Subsystem R ts [Basel ot . , o
NPR roject-Level, System, and Subsystem Requirements [Baseline proje (sPP products shall be ... Project level, system, and subsystem requirements (Baseline project-
Table 16 level and system-level requirements at SRR; baseline subsystem Table 5.12-5 Full
712055¢ A o on level and system-level requirements at SRR; Baseline subsystem requirements at PDR)
4. Design D tation (Baseline Prel Design at PDR; baseli
NPR Table 16 et °°“'“E("Cf)';°';[ e e oot st | Taple s.12.5 |(SPP products shall be ..) Design documentation (Baseline preliminary design at POR; Baseline |
7120.5€ able MER;‘/FERR]ES‘EH 2t CDR; baseline as-bullt hardware and software af ables. detailed design at CDR; Baseline As-built hardware and software at MRR/FRR) u
NPR
Jbose Table 6 5. Operations Concept [Baseline at PDR] Table 5.12-5 [(SPP products shall be ..) Ops Concept (Baseline at PDR) Full
NPR
JousE Table 16 5. gy Readiness Table 5.12-5 [(SPP products shall be ..) gy readiness (inital at MCR) Full
NPR (SPP products shall be ) Engineering (initial at
Table I-6 7. Table 5.12-5 Full
71205 be be MCR) Y
NI
712\:R5E Table 16 8. Heritage Assessment Documentation Table 5.12-5 |(SPP products shall be ...) Heritage assessment documentation (Initial at MCR) Full
NPR (sPP products shall be ... Safety data packages (Baseline at CDR)
le 1 f I 12 1
10 5e Table 16 9. Safety Data Packages [Baseline at CDR] Table 5125 | e s and 87352 Ful
NPR (SPP products shall be ..) ELV Payload Safety Process Deliverables (Baseline at SIR
Jbose Table I6 10. ELV Payload Safety Process Deliverables [Baseline at SIR] Table 5.12-5 ESEE ::’R ;71555713 e --) ELV Payload Safety Process Deliverables (Baseline at SIR) Full
NPR
Juse Table I-6 11. Verification and Validation Report [Baseline at MRR/FRR] Table 5.12-5 |(SPP products shall be ..) V&V Report (Baseline at MRR/FRR) Full
NPR
a5 Tabel I-6 12. Operations Handbook [Baseline at ORR] Table 5.12-5 |(SPP products shall be ..) Operations Handbook (Baseline at ORR) Full
NPR PP hall | De A: Final ODAR at MRR/FRR (SMSR]
Juse Table I-6 13. Orbital Debris Assessment Report [Final at SMSR] [per NPR 8715.6] Table 5.12-5 Ejes ;:’;;;Z;)a be ..) Orbital Debris Assessment (Final ODAR at MRR/FRR (SMSR)) Full
NPR Tablet6 14. End of Mission Plans [Baseline at SMSR] [per NPR 8715.6/NASASTD- | .~ |(5PP products shall be..) End of Mission Plans (EOMP) (Baseline at MRR/FRR (SMSR)) fal
712055 8719.14, App B] 12 | (see NPR 8715.6/NASA-STD 8719.14, App B)
NPR
JbosE Table 6 15. Mission Report Table 5.12-5 |(SPP products shall be ..) Mission Report (final at DRR) Full
NPR ) - .
JusE Single-Project Program Management, Planning, and Control Products
NPR Tabere 1. Formulation Agreement [Baseline for Phase A at MCR; baseline for Tabe 5125 |(5PP products shall be .) Formulation Agreement (Baseline for Phase A at MCR; Baseline for o
712055€ Phase B at SDR/MDR] Phase B at SDR/MDR)
MSFC specifies an earlier
maturity for baselining
the Project Plan, in order
to ensure that Center
NPR (PP products shall be ...) Program Plan (Baseline at SRR) Management has insight
Table 16 2.p Plan [Baseline at PDR Table 5.12-5 - Full to and end tof
712055 e rogram Plan [Baseline at POR] e (Program & Project Plans may be combined with approval of the MDAA) ! into and endorsement o

project planning earlier in
the lifecycle in order to
avoid unnecessary delays
at the end of
implementation phase.
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MPR 7120.1 Comply? |__. — Other
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Section Tailored, or " - Documents
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NA)
MSFC specifies an earlier
maturity for baselining
the Project Plan, in order
to ensure that Center
NPR (PP products shall be ... Project Plan (Baseline at SRR) Management has insight
[r . 12 - I
J0sE Table 16 3. Project Plan [Baseline at PDR] Table 5125 | oraject Plans ma be cambined with approval of the MDAR) Full | into and endorsement of
project planning earlier in
the lifecycle in order to
avoid unnecessary delays
at the end of
implementation phase.
- 4. Plans for work to be accomplished during next Implementation life-cycle (sPP products shall be ... Plans for work to be accomplished during next implementation life
1205 Table 16 phase [Baseline for Phase C at PDR; baseline for Phase D at SIR; baseline | Table 5.12-5 |cycle phase (Baseline at PDR for Phase C; Baseline at SIR for Phase D; Baseline at MRR/FRR for Full
- for Phase E at MRR/FRR; baseline for Phase F at DR] Phase E; Baseline at DR for Phase F)
1
> tion of against Form Agreement (see # (SPP products shall be ...) Documentation of performance against FA or against plans for work
NPR above) or against plans for work to be accomplished during ‘ mance g
Table I-6 Table 5.12-5  [to be accomplished during implementation phase, including performance against baselines Full
712055€ Implementation life-cycle phase (see #3 above), including performance
A ’ and status/closure of formal actions from previous KDP (summary at all except SRR)
against baselines and status/closure of formal actions from previous KDP
NPR . ) ' . .
Juse Table I-6 6.Project Baselines [Baseline at POR] Table 5.12-5 |(SPP products shall be ..) Project Baseline (Baseline at PDR) Full
NPR Table 16 6.3. Top technical, cost, schedule and safety riks, risk mitigation plans, | . |(seP products shall be ..) Top Technical, cost, schedule, and safety riks, risk mitigation plans o
71205€ and associated resources 12 |and associated resources (Initial at MCR)
NPR
Juse Table I-6 6.0. Staffing requirements and plans Table 5.12-5 |(SPP products shall be ..) Staffing requirements and plans (Initial at MCR) Full
6.c. Infrastructure requirements and plans, business case analysis for (5PP products shall be ... Infrastructure requirements and plans, business case analysis for
NPR Table 16 I Future Use Q (NasAForm1739) | Lo i ; Capitalization Determi Form (NF 1739) (Baseline for NF 1739/Sect A at -
7120.5€ ale [Baseline for NF 1739 Section A at SDR/MDR; Baseline for NF 1739 Section | '=0¢ > SDR/MDR; Baseline for NF 1739/Section B at PDR) v
B at PDR] [per NPR 9250.1] (see NPR 9250.1 )
NPR
Juse Table I-6 6.d. Schedule [Baseline Integrated Master Schedule at PDR] Table 5.12-5 [(SPP products shall be ..) Schedule (Baseline IMS at PDR) Full
NPR Table 16 6.c. Cost Estimate (Risk-Informed or Schedule-Adjusted Depending on Table 5.12.5|(SPP Products shall be ..) Cost estimate (Rsik informed or schedule-adjusted depending on o
7120.5€ ave Phase) [Risk-informed and schedule-adjusted baseline at PDR] avle > phase) (Baseline at PDR) v
NPR
105 Table I-6 6.5. Basis of Estimate (cost and schedule) Table 5.12-5 [(SPP products shall be ..) BOE (cost & schedule) (nitial at MCR) Full
NPR 6.6. Joint Cost and Schedule Confidence Level(s) and supporting
x 12 Il be .. I I
0 5E Table 16 aseline ot POR] Table 5.12-5|(SPP products shall be ..) Confidence levels & supporting documentation (ICL at PDR) Full
NPR
Juse Table I-6 6.h. External Cost and Schedule Commitments [Baseline at PDR] Table 5.12-5 |(SPP products shall be ..) External cost & schedule commitments (Baseline at PDR) Full
NPR
105 Table I-6 6.i. CADRe [Baseline at PDR] Table 5.12-5 [(SPP products shall be ..) Cost analysis data requirement (Baseline at PDR) Full
NPR
Jbuse Table 16 7. Decommissioning/Disposal Plan [Baseline at DR] Table 5.12-5 |(SPP products shall be ..) Decommissioning/Disposal Plan (Baseline at DR) Full
NPR ] R . .
JosE Table I-7 Single-Project Program Plan Control Plans Maturity Matrix
NPR SPP control plans shall be ... Techncial, schedule, and cost control plan (Baseline at
Jose Table I-7 1. Technical, Schedule, and Cost Control Plan [Baseline at SDR/MDR] Table 5.12-6 (SDR/;:;RT plans shall be ..) Techncial, schedule, and cost control plan (Baseline a Full
. (sPP control plans shall be ..) S&MA Plan (Baseline at SRR)
Jb0sE Table 17 2. Safety and Mission Assurance Plan [Baseline at SRR] Table 5.12-6 |(see NPDs 8730.5 and 8720.1, NPRs 8715.3, 8705.2, 8705.6, and 8735.2, and NASA Stds 8719.13 | Full
and 8739.8)
NPR SPP. trol pl: hall be ...) Risk M: 1t Pl Baseli it SRR)
JosE Table I-7 3. Risk Management Plan [Baseline at SRR] Table 5.12-6 Esee ;ﬁ)’; ';OO%:T” all be ..) Risk Management Plan (Baseline at SRR) Full
NPR
Jose Table |7 4. Acquisition Plan [Baseline at SRR] Table 5.12:6[(SPP control plans shall be ..) Acquisition Plan (Baseline at SRR) Full
NPR Table 17 5. Technology Development Plan (may be part of Formulation Agreement) [ - |(spP control plans shall be ..) Technology Development plan (Baseline at MCR) o
7120.5€ [Baseline at MCR] : (see NPD 7500.2 and NPR 7500.1)
NPR
Jbase Table 17 6. Systems Engineering Management Plan [Baseline at SRR] Table 5.12:6 [(SPP control plans shall be ..) SEMP (Baseline at SRR) Full
NPR Table 17 7. Product Data and Life-Cycle Management Plan Initial at SOR/MDR] [per w/a |\PR7120.9 PDLM has been cancelled. Chapter 23 etained as guidance for including product -
7120.5€ NPR 7120.9] data management planning within normal CM/DM planning. u
NPR (sPP control plans shall be ... IT Plan (Baseline SDR/MDR)
- . I 12+
Jb0sE Table 17 8. Information Technology Plan [Baseline at SOR/MDR] Table 5.12:6 | ot and 1440.6 and NPRs 22009, 14411, 28001, and 2610.1) Full
NPR (sPP control plans shall be ..) SW Management Plan (Baseline at SOR/MDR)
Table I-7 9. Softy M: t Pl B: li it SDR/MDR] Table 5.12-6 Full
71205€ able oftware Management Plan(s) [Baseline at SOR/MDR] able (see NPR 7150.2 and NASA Std 8739.8) v
NI

712;R5E Table I-7 10. Verification and Validation Plan [Baseline at PDR] Table 5.12-6 |(SPP control plans shall be ...) V&V Plan (Baseline at PDR) Full
NPR

JbosE Table 17 11. Review Plan [Baseline at SRR] Table 5.12-6 |(SPP control plans shall be ... Review Plan (Baseline at SRR) Full
NPR

JousE Table 17 12. Mission Operations Plan [Baseline at ORR] Table 5.12-6 [(SPP control plans shall be ..) Mission Ops Plan (Baseline at ORR) Full
NPR SPP. trol pl: hall be ...) Ex tal M 1t Pl Baselit t SDR/MDR]

JosE Table I-7 13. Environmental Management Plan [Baseline at SDR/MDR] Table 5.12-6 Esee ;‘;‘i '8"58%_31')‘55 2ll be . Evironmental Management Plan (Baseline at SDR/MDR) Full
NPR (sPP control plans shall be ..) Integrated Logistics Support Plan (Baseline at PDR)

Table I-7 14,1 Lc Pl Basell PDR] Table 5.12- Full
J05E able ntegrated Logistics Support Plan [Baseline at PDR] ableszs | o) ul
NPR (sPP control plans shall be ... Science Data Management Plan (Baseline at ORR)
Table 17 15. Science Data M: t Plan [Baseline at ORR] Table 5.12-6 Full

71205E avle clence Data Management Plan [Baseline at ORR] avle (see NPD 2200.1, and NPRs 2200.2 and 1441.1) Y

NPR
Juse Table 17 16 Integration Plan [Baseline at PDR] Table 5.12-6[(SPP control plans shall be ..} Integration Plan (Baseline at PDR) Full
(sPP control plans shall be ... Threat Summary (Baseline at PDR) (Contact Systems Engineering
NPR Office in MSFC Chief Engineer Office for additional information on applicability and approval
Table I-7 17.Th Basell PDR] Table 5.12- Full
7120.5E able reat Summary [Baseline at POR] able5.12:6 || irements for these products which is determined on a case-by-case basis for each v
program/project)
NPR
Ji0sE Table 17 18. Configuration Management Plan [Baseline at SRR] Table 5.12-6 [(SPP control plans shall be ..) CM Plan (Baseline at SRR) Full
NPR ) (5PP control plans shall be ... Security Plan (Baseline at PDR)
Table 17 19. Security Plan [Baseline at PDR Table 5.12-6 Full
71205€ avle ecurity Plan [Baseline at POR] avle (see NPD 1600.2, NPRs 1600.1, 1040.1, and MPR 1600.1) v
(sPP control plans shall be ... Project Protection Plan (Baseline at PDR) (Contact Systems
NPR Engi fice in MSFC Chief £ ffce for additional informati licabilit
Table 17 20. Project Protection Plan [Baseline at PDR] Table 5.12-6 |EnEmeering Office in MSFC Chief Engineer Office for additional information on applicability Full
71205€ and approval requirements for these products which is determined on a case-by-case basis for
each program/project)
. Table 5.12:6 [(SPP control plans shall be ..) Export Control Plan (Baseline at PDR) (see MPR 2190.1) Full
JosE Table 17 21. Technology Transfer (formerly Export) Control Plan [Baseline at PDR]
’ Table 5.12-6 [(SPP control plans shall be ..) Technology Transfer Plan (Baseline at PDR) (see NPR 2190.1) Full
At MSFC, the Lesson’s
Learned Plan is used to
capture the intent of the
NPR SPP trol pl: hall be ...) Le: Le d Pl B: i it PDR]

Juse Table I-7 22. Knowledge Management Plan [Baseline at PDR] Table 5.12-6 Esee ;1’;)?1;:":"1 ENPDQHZ)O_;)”"S earned Plan (Baseline at PDR) Full  |Knowledge Management
Plan. Refer to MSFC
specific project plan
template.
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Table -7

23. Human Rating Certification Package [Initial at SRR; certified at
MRR/FRR]

Table 5.12-6

(PP control plans shall be .. Human Rating Certification Pkg (Approve Certification at
MRR/FRR) (see NPR 8705.2)

Full

NPR
7120.5€

Table I-7

24. Planetary Protection Plan [Baseline at PDR]

Table 5.12-6

(PP control plans shall be ..) Planetary Protection Plan (Certification at PDR)
(see NPD 8020.7 and NPR 8020.12)

Full

NPR
7120.5E

Table -7

25. Nuclear Safety Launch Approval Plan [Baseline at SDR/MDR]

Table 5.12-6

(SPP control plans shall be ...) Nuclear Safety Launch Approval Plan (Baseline at SDR/MDR) (see
NPR 8715.3)

Full

NPR
7120.5€

Table -7

26. Range Safety Risk Management Process Documentation [Baseline at
SIR]

Table 5.12-6

(PP control plans shall be ..) Range Safety Risk Mgt Process Documentation
(Baseline at SIR) (see NPR 8715.5)

Full

NPR
7120.5€

Table I-7

27. Education Plan [Baseline at PDR]

Table 5.12-6

(PP control plans shall be ..) Education Plan (Baseline at PDR)

Full

NPR
7120.5€

Table -7

28. Communications Plan [Baseline at PDR]

Table 5.12-6

(SPP control plans shall be ...) Communication Plan (Baseline at PDR)

Full

NPR
7120.5€

2.2.8 Projects in phases C and D (and programs at the discretion of the
MDAA) with a life-cycle cost estimated to be greater than $20 million and
Phase E project modifications, enhancements, or upgrades with an
estimated development cost greater than $20 million shall perform
earned value management (EVM) with an EVM system that complies with
the guidelines in ANSI/EIA-748, Standard for Earned Value Management
Systems. Use of NASA's EVM capability and processes will ensure
compliance with the ANS| standard. This capability allows tailoring to
match the individual needs of the program or project, while still meeting
the ANSI-748 guidelines. NASA’s EVM capability can be found on the
Program and Project Management Community of Practice at
https://nen.nasa.gov/web/pm/evm.

CH22

CHAPTER 22. EARNED VALUE MANAGEMENT (EVM)
NPR 7120.5 requires programs/projects with lifecycle cost greater than $20 M to perform EVM
during phase C and D (and for modifications/enhancements during phase E) with an EVM
system that complies with the guidelines in ANSI/EIA-748, Standard for Earned Value
Management Systems.

Note: Use of NASA’s EVM capability and processes will ensure compliance with the ANSI
standard. This capability allows customization to match the individual needs of the program or
project, while still meeting the ANSI/EIA-748 guidelines. NASA’s EVM Capability Process
|documentation can be found on the Program and Project Management Community of Practice at
https://nen.nasa.gov/web/pm/evm, under the Document Repository folder.

In addition, the EVM Implementation Guide (2012 2 29), along with NASA/SP-2010-3403, NASA
Schedule Management Handbook; and NASA/SP-2010-3404, NASA Work Breakdown Structure
(WBS) Handbook, are all available under the EVM Reference Guides sub-folder. These
(handbooks provide useful guidance and best practices for implementing the EVM, scheduling
land WBS in NPR 7120.5.

Full

NPR
7120.5€

2281

2.2.8.1 EVM system requirements shall be applied to appropriate
suppliers, in accordance with the NASA Federal Acquisition Regulation
(FAR) Supplement, and to in-house work elements. For contracts that
require EVM, a Contract Performance Report (CPR), Integrated Master
Schedule (IMS), and a WBS are required deliverables with the appropriate
data requirements descriptions (DRDs) included in the contract and/or
agreement.

22.1 In-house design and development tasks with expected costs in excess of $20M shall
implement an EVM system that complies with the guidelines in ANSI/EIA-748, Standard for
Earned Value Management Systems.

Note: EVM provides one source of input for a Program’s/Project’s risk management process and
supports internal replanning and reporting as necessary per MPR 7120.4, MSFC Center
Management Council Process. STD/MA-MSD specifies the requirements for applying EVM
requirements to contracts.

Full

NPR
7120.5€

2282

2.2.8.2 For projects requiring EVM, Mission Directorates shall conduct a
pre-approval integrated baseline review as part of their preparations for
KDP C to ensure that the project's work is properly linked with its cost,
schedule, and risk and that the management processes are in place to
conduct project-level EVM

22.2 For programs/projects requiring EVM (i.e. projects in phases C and D, and programs at
the discretion of the MDAA, with a life-cycle cost greater than $20 million and Phase E project
modifications, enhancements, or upgrades with an estimated development cost greater than
$20 million), the program/project shall support the MD conducted pre-approval integrated
baseline review as part of their preparations for KDP C to ensure that the program/project's
work is properly linked with its cost, schedule, and risk and that the management processes
are in place to conduct program/project-level EVM.

Full

NPR
7120.5€

2210

2.2.10 Each program and project shall complete and maintain a
Compliance Matrix (see Appendix C) for this NPR and attach it to the
Formulation Agreement for projects in Formulation and/or the Program or
Project Plan. The program o project will use the Compliance Matrix to

3.1 MSFC programs/proj shall submit a for MPR 7120.1
to the MSFC Chief Engineer's Office.
Note: A compliance matrix template with minimum required content is found in Appendix C,

and is also available on the MIDL under the Program/Project Documents link.

Full

3.2 The MSFC Chief Engineer's Office shall assess and concur with the
program’s/project’s/activity’s compliance assessment (see 3.4 for approval schedule).

Full

and all

3.3 The requests (i.e., tailoring) for

involving y execution in this MPR shall receive the
concurrence of the Implementing Chief Engineer, the CSO, and the Program/Project/Activity
Manager.

Full

3.3.1 The compliance assessment and all waivers and deviations shall also receive the
concurrence of the Director of the MSFC Office responsible for managing the

prog and the Director. The Directors may choose to delegate
their concurrence authority down to a lower level, for specific programs, projects, or activities,
provided that the compliance assessment does not include any Agency-level
waivers/deviations.

Note: The concurrence of the Director of the responsible office and the Engineering Director is
typically obtained by briefing the information at the monthly program reviews and to the EMC,
hut may he abtained ¢

Full

MPR 7120.1 implements
all the rquirements of
NPR 7120.5€, as
documented in this
Center Complance Matrix.

ined throuah other mean:
3.3.2 For those programs, projects, and activities governed by the CMC (and those with Agency]
level , the and the shall also
receive the concurrence of the Associate Director, Technical, prior to review and approval by
the Center Director, or designee.

Note: The approval of the Associate Director, Technical, and the Center Director, or designee, is
typically obtained by briefing the information to the PPMAG, and the CMC, but may be obtained
through other means.

Full

Programs/Projects at
MSFC will demonstrate
their compliance with
MPR 7120.1 through the

use of the
program/project

Compliance Matrix in

Appendix C of MPR

3.3.3 Approvals for waivers and deviations to involving progr

execution shall be documented by the approvals of the appropriate approving authorities on
the FA or Program/Project Plan and the associated compliance matrix.

Note: Redundant signatures are not required in the “Approval” column of the Compliance
Matrix, if the approval authority is already a required signatory on the FA or Program/Project

Full

7120.1, which includes all
requirements on the
programs/projects, and
other responsible parties,
associated with

demonstrate how it is complying with the of this document
and verify the compliance of other responsible parties

oL
3.3.4 Program/Project/Activity Managers shall obtain approval for waivers and deviations to

involving p P activity execution from the appropriate Agency-level
authorities, in those cases where the approval authority has been retained at the Agency-
level

Note: Programs and projects are required to obtain proper authorization for deviations from
this MPR, other requirements documents invoked herein, and the Agency-level source
requirements documents, as applicable. MSFC Chief Engineer’s Office will assist the Associate
Director, Technical, in interpreting applicability of Agency-level source requirements to the
specific waiver/deviation case, identifying those Agency requirements for which
waiver/deviation approval authority has been delegated to the Center-level and those for which

Full

execution. The NPR

requirements are cross

referenced in this MPR
through these compliance

matrices.
Program/projects will
attach the MPR

compliance matrix to the
Formulation Agreement,
or Program/Project Plan.

34 The completed compliance matrix shall be attached to the FA for space flight projects and
SSP in Formulation, and/or to the Program Plan, or Project Plan, for programs or projects
entering or in Implementation, and be submitted to OCE. The compliance assessment is
approved along with the applicable agreement/planning document to which it is attached.
For space flight projects and SSP the FA/compliance assessment is approved at MCR and SDR.
For uncoupled, loosely coupled, and tightly-coupled programs, the Program Plan/compliance
assessment is approved at SDR. For space flight projects, the Project Plan/compliance
assessment is approved at SRR. For SPP, the Program Plan/compliance assessment is
approved at SRR. For R&T Programs, the Program Plan/compliance assessment is approved at
Formulation Review (FR). For TD Projects, the project plan/compliance assessment is
approved at FR. For R&T Portfolio Projects, the project plan/compliance assessment is
approved at FR. For activities, the compliance assessment is approved when the activity plan
is approved by the appropriate Center governing authority.
Note: If compliance status changes, updated versions of the compliance matrix are incorporated
into an FA, Program Plan, or Project Plan revision, and resubmitted to OCE. For revisions of this
MPR, MSFC programs/projects/activities with an approved compliance assessment may
complete a “changes only” matrix which covers all new or changed requirements, in lieu of

the entire matrix again

Full

Therefore, this approach
complies with the
requirement in NPR
7120.5€, 2.2.10.

7.8 Program/p and Center
status and milestone reviews for each project.

shall be subject to review at regular]

Full
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3.7 The Center Director and Program/Project/Activity Manager shall establish a
3.1 Each program and project shall have  Decision Authority, the Category/Mission Type 1, 2, 3, 4, or 5 in accordance with Table 3-1 for each MSFC project and
Agency's responsible individual who determines whether and how the activity.
program or project proceeds through the life cycle and the key program or
project cost, schedule, and content parameters that govern the remaining Note: NASA has established three Project categories based on LCC. MSFC defines Mission Types
Jife-cycle activities. For programs and Category 1 projects, the Decision to further subdivide the three project categories, and adds a fourth and fifth type for Center
Authority is the NASA AA. The NASA AA may delegate this authority to the level governance of activities under a program/project managed outside of MSFC, for which
MDA for Category 1 projects. For Category 2 and 3 projects, the Decision MSFC has responsibility for a portion of the work managed by the outside program/project. The
NPR Authority is the MDA, The MDAA may delegate some of their NASA Associate Administrator (AA) will approve the final project categorization for projects
7120.56 231 Programmatic Authority to appropriate Mission Directorate staff or to 37 |falling under categories 1, 2, and 3. The Decision Authority and governing PMC for each project Full
Center Directors. Decision authority may be delegated to a Center Director category/type and type 4 and 5 activities are shown in Table 3-1. For all programs, the Decision
for determining whether Category 2 and 3 projects may proceed through Authority is the NASA A, and the Governing PMC is the Agency PMC.
KDPs into the next phase of the life cycle. However, the MDAA will retain
authority for all program-level requirements, funding limits, launch dates, Note: Activities in support of MSFC-managed ts will follow the of
and any external Al are and this MPR, as a part of the MSFC-managed program/project (i.e., separate products, reviews and
approved in the applicable authority document (PCA or Program Plan) reporting is not required). Mission Type 4and 5 activities in support of programs/projects
depending on which Decision Authority s delegating | managed outside of MSFC are subject to requirements as flowed down to them from the parent
program/project. In addition, such activities are subject to the requirements in specific chapters
£ this 14DR (<o chanter 21
2.3.1.1 The NASA AA shall approve all Agency Baseline Commitments 5.10.2 The Program/Project Manager shall coordinate with the MDAA to obtain the NASA AA's
- (ABCs) for programs requiring an ABC and projects with a life-cycle cost approval for all ABCs for tightly-coupled and SPP (regardless of life-cycle cost) and projects
12058 2311 greater than $250 million. The NASA Administrator's agreement is 5102 |witha lifecycle cost greater than $250 million. The NASA Administrator's agreement is Full
required for the ABCs for all programs and projects with a life-cycle cost required for the ABCs for all programs and projects with a life-cycle cost greater than $1
greater than $1 billion and all Category 1 projects. billion and all Category 1 projects.
3.7 The Center Director and Program/Project/Activity Manager shall establish a
Category/Mission Type 1, 2, 3, 4, or 5 in accordance with Table 3-1 for each MSFC project and
activity.
232 ... Each program and project shall have a governing PMC. For all Note: NASA has established three Project categories based on LCC. MSFC defines Mission Types
programs and Category 1 p’:m“' the governing :MC is the AP’:\AC' for to further subdivide the three project categories, and adds a fourth and fifth type for Center
nﬁkﬁ 232 fj::ﬁz:‘v;:v":: d"e'l‘:‘;::d‘b: f::;’:c‘l"s“"’o';"li;;ri\:"{:':hM:Can;MC 37 evel governance of activties under o programy/project managed outside of MSFC, for which Full
Management Council (CMC) i the event the Decision Authority is MSFC has responsibility for a portion of the work managed by the outside program/project. The
NASA Associate Administrator (AA) will approve the final project categorization for projects
delegated to the Center. \falling under categories 1, 2, and 3. The Decision Authority and governing PMC for each project
category/type and type 4 and 5 activities are shown in Table 3-1. For all programs, the Decision
Authority is the NASA AA, and the Governing PMC is the Agency PMC.
3.10 All Center programs, projects, and Mission Type 4 activities shall be reviewed by the
3.10 MSFC CMC, in accordance with MPR 7120.4, unless the governance has been specifically Full MPR7120.4
delegated down to the Directorate/Office level.
5.3 Program/project managers shall present requests for Center resource requirements to the
CMC at KDPs (during and with program/project
53 defined in the i Document (FAD) and Program/Project Full
Plans.
5.3.1 Center Director (or designee) shall provide human and other resources to execute the
FAD and the Program/Project plan and establish, develop, and maintain the institutional
ii;:zzi::r;zi::;ﬁlﬂ g::‘c%";:\'c:.h:lsx:':::n‘:zs;a\:“:(:::\\ 531 capabilities (processes and procedures, human capital, facilities, aircraft, and infrastructure) Full
program and project work (regardless of category) executed at that required for the execution of programs/projects.
Center. The CMC evaluation focuses on whether Center engineering, 5.8 After the final LCR in a given life cycle phase, the Center Director and the Program
safety and Mission Assurance (SMA), health and medical, and Manager (for projects in their program) shall assess the readiness of a program or project to
management best practices (e.g,, program and project management, 58 progress to the next phase of the life cycle (per the LCR objectives and expected maturity Full
NPR resource management, procurement, institutional best practices) are states in Appendix F), and provide their assessments and recommendations to the MDAA to
12058 233 being followed by the program or project under review and whether support the Decision Authority's determination at the KDP.
s::;;;e;?:;::::;:::;:ﬂsk e luotes th slamz":ns":i;:s 581 For MSFC managed activiies that are not required to have an SRB, the actvity manager
of actiities to identify and report trends and provide guidance to the 581 and the MSFC CMC or the Direct Report of the Dwrgaurate/ofﬁce (fo.r those activities that do Full
agency and affected pragrams and projects. The CMC provides it findings not report to the MSFC CMC) shall assess the readiness of that activity to progress to the next
and recommendations to program or project managers and to the b
N PMCs regarding the and technical and 5.12, 5.12 Program Formulation & Implementation; Full MPR7120.4
management viability of the program or project prior to KDPs. 5121  [5.12.1 CMC content for KDP presentations shall be documented per MPR 7120.4.
5.12 Program Formulation & Implementation; 5.12.7 Content for routine performance reports
127 |0 the CMC shall be in accordance with MPR 71204 Full MPR71204
513,  [5.13 Project Formulation & Implementation o] MPRT120.4
5131  [5.13.1CMC content for KDP presentation shall be in accordance with MPR 7120.4.
5.13 Project Formulation & Implementation
5135  [5.13.5 Content for routine performance reports to the CMC shall be in accordance with MPR Full MPR7120.4
71204.
21.2 Programs/projects shall ensure adequate resources to support externally initiated
2.3.4 Following each LCR, the independent SRB and the program or project 212 reviews, including, but not limited to, the following: § Full
shall brict the applicable management councis om the results of the LCR a. Program/project independent LLCs, including support to the governing PMC and Decision
to support the councils’ assessments. The final LCR in a given life cycle Authority at KOPs in the project lfe cycle
phase provides essential information for the KDP, which marks the end of s 5.7 The results of each LCR shall be briefed by the SRB or IRT) and the Program/Project full
that life cycle phase. To support the Decision Authority's determination of Manager to the appropriate management council per Table 3-1.
NPR 23 "";: ;:I:‘”jj:r'a;"a’r:g:;‘:’;e‘:":ﬁ‘;r‘(::c’l‘:gl;e:;:’r :‘;;:;)p:::i:'"::f 5.8 After the final LCR in 2 given life cydle phase, the Center Director and the Program
71205 -3 " g Manager (for projects in their program) shall assess the readiness of a program or project to
Director, the MDAA !f‘” programs and Category 1 projects), ?"d ”‘5 58 progress to the next phase of the life cycle (per the LCR objectives and expected maturity Full
governing PMC provide their assessments and recommendations with states in Appendix F), and provide their assessments and recommendations to the MDAA to
supporting data as necessary. Tables 2-3 through 2-6 define for each LCR support the Decision Authority's determination at the KDP.
and each KDP the LCR objectives and the expected maturity state at the
subsequent KDP. (The NASA Space Flight Program and Project 5.8.1 For MSFC managed activities that are not required to have an SRB or IRT, the activity
Management Handbook provides further details.) 581  |managerand the MSFC CMC or the Director of the Directorate/Office (for those activities that Full
do not report to the MSFC CMC) shall assess the readiness of that activity to progress to the
5.9 The results of the KDPs shall be documented in a decision memorandum that describes
2.4.1 After reviewing the supporting material and completing discussions [whether the program/project is approved to enter the next phase of the life cycle and the
with concerned parties, the Decision Authority determines whether and 5.9 constraints and parameters within which the Agency, the program manager, and the project Full
how the program or project proceeds into the next phase and approves manager will operate, as well as, any plan changes that can be made without additional
- f""zha:;'e‘c'i";;: i;::":r;"::;‘:fgcr‘\:‘;”; ’(::"c:: ;::;“:;:f::;‘:vz:“’;:e" 5.11 The approved decision memorandum shall be attached to the Program Plan (if a
7120.5€ 241 PMC by all parties with supporting responsibilities, accepting their program), the Project Plan, or the pm’en.FA' as appropriate.
" Note: The decision memorandum summarizes and records the decisions of the Decision
respective roles. Once signed, the Decision Memorandum is appended to 511 [|Authority at the KDP. The expectation is to have the decision memorandur signed at the Gl
the project Formulation Agreement, Program Plan, or Project Plan, as ) conclusion of the governing PMC KDP meeting. To support the KDP decision process, a draft h
2ppropriate. (See Decision Memorandum template with signature page in decision memorandum is submitted to the Decision Authority along with other appropriate
the NASA Space Flight Program and Project Management Handbook.) supporting material, as described in the NASA Program and Project Management Handbook.
2.4.1.1 The Decision Memorandum shall describe the constraints and
parameters within which the Agency, the program manager, and the 5.9 The results of the KDPs shall be documented in a decision memorandum that describes
project manager will operate; the extent to which changes in plans may be whether the program/project is approved to enter the next phase of the life cycle and the
NPR made without additional approval; any additional actions that came out constraints and parameters within which the Agency, the program manager, and the project
2058 2411 of the KDP; and the supporting data (e.g., the cost and schedule data 59 manager will operate, as well as, any plan changes that can be made without additional Full
sheet) that provide further details. The NASA Space Flight Program and approval and any actions resulting from the KDP.
Project Management Handbook provides an example of the Decision Note: The NASA Program and Project Management Handbook provides an example of the
Memorandum to illustrate the level and types of information that are decision memorandum which illustrates the level and type of information to be documented.
documented.
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2 The Management Agreement contained within the Decision
defines the and over which the
program or project manager has management control. A program or 5.10.1 In addition, the decision memorandum shall also include a management agreement
project manager has the authority to manage within the Management which establishes the parameters and authority for which the Program/Project Manager has
andis for with the terms of the control and is accountable to manage within.
NPR ais agreement. The Management Agreement, which is documented at every 5101 |Note: The management agreement addresses the cost and schedule (including the UFE or cost -
7120558 AL KDP, may be changed between KDPs as the program or project matures A0 |margine and schedule margin controlled by the program/project) along with the associated
and in response to internal and external events. The Management confidence levels, if applicable. It can be viewed as a contract between the Agency and the
Agreement should be viewed as a contract between the Agency and the program or project manager. Significant divergences are documented by changing the Decision
program or project manager. A divergence from the Management Memorandum.
Agreement that any party identifies as significant shall be accompanied by
an amendment to the Decision Memorandum.
5.10 The decision memorandum shall include a total LLC (documented in the form of a target
range during formulation, and in the form of an estimated number during implementation)
and schedule estimate, which includes the Unallocated Future Expenses (UFE), o cost margin,
2.4.1.3 During Formulation, the Decision Memorandum shall establish a and schedule margin that is managed above the program/project.
NPR ais target life cycle cost range (and schedule range, if applicable) as well as a 510 |Note: The total Agency ife cycle cost estimate (documented in the project’s decision i
7120.5€ Management Agreement addressing the schedule and resources required [ memorandum for Implementation at KDP C, for tightly coupled programs at KDP I) becomes the
to complete Formulation. ABC. The ABCis the baseline against which the Agency’s performance is measured during the
Implementation Phase. For projects with a life cycle cost of $250 million or more, this forms the
basis for the Agency’s external commitment to the Office of Management and Budget and
Congress.
5.9 The results of the KDPs shall be documented in a decision memorandum that describes
whether the program/project is approved to enter the next phase of the life cycle and the
5o |constraintsand parameters within which the Agency, the program manager, and the project -
manager will operate, as well as, any plan changes that can be made without additional
approval and any actions resulting from the KDP.
2.4.1:5 All projects shall document the Agency’s life cycle cost estimate
and other in the Decision for 5.10 The decision memorandum shall include a total LLC (documented in the form of a target
. (KDP C), and this becomes the Agency Baseline Commitment (ABC). The range during formulation, and in the form of an estimated number during implementation)
Joase 2415 ABC is the baseline against which the Agency’s performance is measured and schedule estimate, which includes the Unallocated Future Expenses (UFE), or cost margin,
during the Implementation Phase. The ABC for projects with a life cycle and schedule margin that is managed above the program/project.
cost of $250 million or more forms the basis for the Agency's external Note: The total Agency life cycle cost estimate (documented in the project’s decision
commitment to the OMB and Congress. 5.10 | memorandum for Implementation at KDP C, for tightly coupled programs at KDP 1) becomes the Full
ABC. The ABCis the baseline against which the Agency’s performance is measured during the
Implementation Phase. For projects with a life cycle cost of $250 million or more, this forms the
basis for the Agency’s external commitment to the Office of Management and Budget and
Congress.
5.10 The decision memorandum shall include a total LLC (documented in the form of a target
range during formulation, and in the form of an estimated number during implementation)
2.4.16 Tightly coupled programs shall document their lfe cycle cost Td schedule estimate, which includes the UFE and schedule margin that is managed above
NPR 2416 estimate, in accordance with the [ife cycle scope defined in the FAD or 5.10 ;v;:-mﬁ: Z/r:;l::;?,;zy life cycle cost estimate (documented in the project’s decision Full
712055 PCA, and other parameters in their Decision Memorandum and ABC at : ! a
(op [ memorandum for Implementation at KDP C, for tightly coupled programs at KDP I) becomes the
ABC. The ABCis the baseline against which the Agency's performance is measured during the
Implementation Phase. For projects with a life cycle cost of $250 million or more, this forms the
hasis for the Agency's external to the Office of. and Budaet and
5.4 As programs, projects, and activities are implemented, they will be impacted by external
forces (budget modifications, schedule and/or requirements changes) and internal situations
54 (technical challenges, new requirements). When this occurs, programs, projects, and activities | Full
2.4.1.7 Programs or projects shall be rebaselined when: (1) the estimated shall revisit the formulation phase to ensure program/project/activity planning is consistent
development cost exceeds the ABC development cost by 30 percent or with schedule commitments and resource availability.
more (for projects over $250 million, also that Congress has reauthorized
the project); (2) the NASA AA judges that events external to the Agency a1 |41 PCAs, Program/Project Plans, and other planning data shall be modified as needed by il
make a rebaseline appropriate; or (3) the NASA AA judges that the programs, projects, and activities when impacted by external forces (as described in 5.4).
N 2417 program or project scope defined in the ABC has been changed or the
ightly coupled program or project has been interrupted, ABCs for projects 5.4.2 Programs and Category 1and 2 projects shall be rebaselined if the estimated
are not rebaselined to reflect cost or schedule growth that does not meet development cost exceeds the Agency Baseline Commitment (ABC) development cost by 30
one or more of these criteria, When an ABC Is rebiaselined, the Declsion percent or more, the NASA AA determines that events external to the Agency make a
Authority directs that a review of the new baseline be conducted by the ' or the NASA AA that the program or project scope defined
SRB o a4 determined by the Decision Authority 542 [inthe ABC has been changed or the TC program or project has been interrupted. Full
Note: “Development cost” includes all project costs from authorization to Implementation
through operational readiness at the end of Phase D. When an ABC is rebaselined, the Decision
|Authority will direct that a Rebaseline Review be conducted by the SR or as determined by the
Decision Authority.
6.1 6.1 Programs/projects shall manage and design to full LCC constraints. Full
6.2 As part of seeking authority to proceed, programs/projects, with the involvement of
independent cost modeling, shall establish cost predictions and receive cost constraints from
62 NASA sponsors. Full
Note: The requirement for independent cost modeling may be accomplished by utilizing the
MSFC Office of Strategic Analysis and Communications (OSAC) cost modeling experts.
2.4.2 All programs and projects develop cost estimates and planned 63 6.3 Upon establishing feasible cost baselines, programs and projects shall manage to cost Full
- schedules for the work to be performed in the current and folowing lfe constraints and report margi status monthly o the Center Director via the CMIC. g
JusE 242 cycle phases (see Appendix | tables). As part of these
estimates, the program or project shall document the basis of estimate (UC/LC & TC Program Milestone Products shall be .
Documented cost and schedule baselines
(BOE) in retrievable program or project records. .
Documentation of BOE (cost & schedule)
Table 5.12.1, | (SPP Milestone Producst shall be ..)
 |cost isk informed or schedule-adjusted depending on the phase) 21
BOE (cost & schedule)
(Project Milestone Products shall be ..)
Cost Estimate (risk informed or schedule-adjusted depending on phase)
BOE (cost & schedule)
Tightly coupled programs, single-project programs (regardless of fe-cycle 6.12 Tightly coupled programs, SPP, and projects with estimated LCC >$250M shall develop
‘ g cost and schedule estimates by KDP O/KDP B using probabilistic analyses to provide a level of
NPR cost), and projects with an estimated ife cycle cost greater than $250 confidence that cost and schedule will be within a specified range.
243 million shall develop probabilistic analyses of cost and schedule estimates | 612 Full
7120558 h : ° Note: The estimates are to be based upon identified resources by fiscal year. A JCL analysis is
to obtain a quantitative measure of the likelihood that the estimate will neife )
! " not required at KDP 0/KDP B, but may be used in leiu of separate analysis at the
be met in accordance with the following requirements y
\brogram/project manger's decision.
2.4.3.1 Tightly coupled programs, single-project programs (regardless of
life-cycle cost), and projects with an estimated life cycle cost greater than 6.12 Tightly coupled programs, SPP, and projects with estimated LCC >$250M shall develop
5250 million shall provide a range of cost and a range for schedule at KDP mat "
! : . cost and schedule estimates by KDP 0/KDP B using probabilistic analyses to provide a level of
NPR 0/KDP B each range (with confidence levels dentified for the low and high confidence that cost and schedule will be within a specified range.
71205€ 2431 values of the range) established by a probabilistic analysis and based on 6.12 Note: The estimates are to be based upon identified resources by fiscal year. A ICL analysis is G
identified resources by fiscal year. Separate analyses of cost and schedule, e :
each with associated confidence levels, meet the requirement. A joint cost ot required at KDP 0/KDP B, but may be used in lefu of separate analysis ot the
and schedule confidence level (ICL) is not required but may be used at KDP| program/project manger's decision.
0 and KOP B.
6.13 By KDP I/KDP C, tightly coupled programs, SPP, and projects with estimated LCC > $250M
2.4.3.2 At KDP 1/KDP C,tightly coupled and single-project programs 613 [shall develop a JCL analysis, based on the program/project's resource-loaded (i.e. cost-loaded) | Full
(regardless of life-cycle cost) and projects with an estimated life-cycle cost schedule and approved risks.
. greater than $250 million shall develop a loaded schedule and
Jb0sE 2432 perform a risk-informed probabilistic analysis that produces a CL. The JCL 6.14 By KDP I/KDP C, TC programs, SPP, and projects with LCC > $250M shall generate a
is the probabilistic analysis of the coupled cost and/or schedule to schedule-based ICL analysis (which includes approved risks) that meets the Decision
measure the likelihood of completing all remaining work at or below the 614 |Authority’s approved ICL (70%, unless otherwise stated in the FAD). Full
budgeted levels and on or before the planned completion of Phase D. Note: Loosely coupled and uncoupled programs are not required to develop program cost and
schedule confidence levels.
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2.4.4 Mission Directorates shall plan and budget tightly coupled and single-
PR project programs (regardless of life-cycle cost) and projects with an
1205 244 estimated life-cycle cost greater than $250 million based on a 70 percent NA NA, Agency level requirement (on MDAA) NA
joint cost and schedule confidence level, or as approved by the Decision
Authority.
5.10.3 For TC and SPP (regardless of life-cycle cost) and projects with an estimated life-cycle
NPR 2441 2.4.4.1 Any JCL approved by the Decision Authority at less than 70 percent 5103 cost greater than $250 million, Program/Project Managers shall coordinate with the MDAA to Gl
7120.5€ shall be justified and documented. ensure that iate justification is in the Decision whenever
the program/project is funded at less than an equivalent of a 70 percent JCL.
PR 2.4.4.1 Mission Directorates shall ensure funding for these programs and
12058 2441 projects are consistent with the Management Agreement and in no case NA NA, Agency level requirement (on MDAA) NA
less than the equivalent of a 50 percent joint confidence level.
6.15 Loosely coupled and uncoupled programs shall provide analysis of the program's risk at
2.4.5 Loosely coupled and uncoupled programs are not required to each project’s KDP B and KDP C or when a project’s ABC is rebaselined.
NPR develop program cost and schedule confidence levels. These programs Note: The ABC, or the program or project’s LCC estimate including other parameters, is
1205 245 shall provide analysis that provides a status of the program's risk posture 6.15 documented in the project’s Decision Memorandum for Implementation (KDP C, or KDP | for Full
that is presented to the governing PMC as each new project reaches KDP B tightly coupled programs). Loosely coupled and uncoupled programs are not required to develop
and C or when a project’s ABC is rebaselined 0 L analysis.
1.1 Center Director (or designee)
1.1.14 Is the overall Engineering and SMA Technical Authority for programs/projects.
X Note: This responsibility is delegated from the OCE, and OSMA. Reference MCP 8070.2, MSFC
3.3.1 Programs and projects shall follow the Technical Authority (TA) Technical Authority Implementation Plan. MSFC recognizes the HMTA function managed
process established in this Section 3.3. NASA established this process as through the OCHMO at NASA HQ. Responsibility for HMTA for Human Spaceflight programs has
part of its system of checks and balances to provide independent been delegated by the NASA CHMO to the JSC Chief Medical Officer who appoints an HMTA
oversight of programs and projects in support of safety and mission 11, Delegate. Therefore, for issues related to HMTA requirements, MSFC will work either through Full
success through the selection of specific individuals with delegated levels 1114 |the HMTA office at ISC, or directly with OCHMO at HQ, as appropriate. Additionally, the CHMO
NPR of authority. These individuals are the Technical Authorities. In this entered into an agreement with SMA and OCE to have engineering and safety TA personnel
1205 331 document, the term TA is used to refer to such an individual, but is also serve as awareness and communication links for HMTA. The HMTA flow down and
used to refer to elements of the TA process. The responsibilities of a |communication processes, including roles and responsibilities, are specified in NPR 7120.11,
program or project manager are not diminished by the implementation of HMTA Implementation, and are further described in MCP 8070.2.
TA. The program or project manager is ultimately responsible for the safe
conduct and successful outcome of the program or project in conformance
with governing requirements. This includes meeting programmatic, 2.2 All MSFC programs, projects, and activities shall follow the applicable requirements as
institutional, technical, safety, cost, and schedule commitments. described in Table 2-1.
22,6 6. All Center programs, projects, and activities. MCP 8070.2 (technical authority and aull
dissenting opinion processes)
3.4.1 Programs and projects shall follow the Dissenting Opinion process in
this Section 3.4. NASA teams have full and open discussions, with all facts
made available, 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 2.2 All MSFC programs, projects, and activities shall follow the applicable requirements as
NPR 341 operates, team members often have to determine where they stand on a 326 |describedin Table 21 fl
7120.5€ decision. In assessing a decision or action, a member has three choices: g 6. All Center programs, projects, and activities. MCP 8070.2 (technical authority and
agree, disagree but be willing to fully support the decision, or disagree dissenting opinion processes).
and raise a Dissenting Opinion. Unresolved issues of any nature (e.g.,
programmatic, safety, engineering, health and medical, acquisition,
accounting) within a team should be quickly elevated to achieve
resolution at the appropriate level.
33 The and all requests (i.e., tailoring) for
i involving ity execution in this MPR shall receive the
33 concurrence of the Implementing Chief Engineer, the CSO, and the Program/Project/Activity Full
Manager.
3.3.1 The compliance assessment and all waivers and deviations shall also receive the
concurrence of the Director of the MSFC Office responsible for managing the
p t/activity and the Director. The Directors may choose to delegate
3.5.1 Programs and projects shall follow the tailoring process in this their concurrence authority down to a lower level, for specific programs, projects, or activities,
Section. 331  |provided that the compliance assessment does not include any Agency-level Full
3.5.2 1t is NASA policy that all prescribed requirements (requirements waivers/deviations.
Jevied on a lower organizational level by a higher organizational level) are Note: The concurrence of the Director of the responsible office and the Engineering Director is
complied with unless relief is formally granted. Policy also recognizes that typically obtained by briefing the information at the monthly program reviews and to the EMC,
each program or project has unique aspects that must be accommodated but may be obtained through other means.
to achieve mission success in an efficient and economical manner. 3.3.2 For those programs, projects, and activities governed by the CMC (and those with Agency]
Tailoring is the process used to adjust or seek relief from a prescribed level , the and the shall also
requirement to meet the needs of a specific program o project. Tailoring receive the concurrence of the Associate Director, Technical, prior to review and approval by
is both an expected and accepted part of establishing proper 332 |the Center Director, or designee. -
requirements. For requests for relief from requirements that are the o Note: The approval of the Associate Director, Technical, and the Center Director, or designee, is Y
responsibility of the Chief, SMA, NASA-STD-8709.20 contains the SMA- typically obtained by briefing the information to the PPMAG, and the CMC, but may be obtained
specific process. Refer to the NASA Space Flight Program and Project through other means.
Management Handbook for additional explanation and guidance related
to the tailoring process. 3.3.3 Approvals for waivers and deviations to involving Any deviation/waiver to
3.5.3 The evaluation and disposition of requests for tailoring (including execution shall be documented by the approvals of the appropriate approving authorities on the requirements in MPR
Agency-level requirements and standards) comply with the following: the FA or Program/Project Plan and the associated compliance matrix. 7120.1 will be formally
2. The request for relief from a requirement includes the rationale, a risk 333  |Note: Redundant signatures are not required in the “Approval” column of the Compliance Full requested/approved
evaluation, and reference to all material that provides the justification Matrix, if the approval authority is already a required signatory on the FA or Program/Project through Center processes.
pporting The request for relief is referred to as plan For those involving
2 “deviation” or “waiver” depending on the timing of the request. program/project
Deviations apply before a is put under control 3.3.4 Program/Project/Activity Managers shall obtain approval from the appropriate Agency- execution, the approvals
NPR 351 at the level the requirement will be implemented, and waivers apply after. level authorites, in those cases where the approval authority has been retained at the Agency will be documented on
7120.5E b. The organization submitting the tailoring request informs the next level the compliance matrix in
higher level of involved management in a timely manner of the tailoring Note: Programs and projects are required to obtain proper authorization for deviations from Appendix C. Those that
request. 5 this MPR, other requirements documents invoked herein, and the Agency-level source require Agency level
c: The organization at the level that established the requirement 334  |reauirements documents, as applicable. MSFC Chief Engineer’s Office will assist the Associate Full approval will be
dispositions the request for tailoring of that requirement unless this -3 Director, Technical, in interpreting applicability of Agency-level source requirements to the ul submitted to the
authority has been formally delegated elsewhere. Such delegations will specific waiver/deviation case, identifying those Agency requirements for which appropriate office to
maintain the separation of Programmatic and Institutional Authorities waiver/deviation approval authority has been delegated to the Center-level and those for which obtain those approvals.
required by governance. |Agency-level approval is required, and also serve as single focal point for communication back to Therefore, this meets the
d. The dispositioning organization consults with the other organizations ocE. NPR 71205 requirement.
that were involved in the establishment of the specific requirement and
obtains the of those having a
interest. 3.4 The completed compliance matrix shall be attached to the FA for space flight projects and
e. Approved tailoring requests become part of the retrievable program or single-project programs in Formulation, and/or to the Program Plan, or Project Plan, for
project records. programs or projects entering or in Implementation, and be submitted to OCE. The
3.5.4 A prescribed requirement that is not relevant and/or not capable of compliance assessment is approved along with the applicable agreement/planning document
being applied to a specific program, project, system, or component can be to which it is attached. For space flight projects and single-project programs the
approved as Non-Applicable by the individual who has been delegated FA/compliance assessment is approved at MCR and SDR. For uncoupled, loosely coupled, and
oversight authority by the that i the tightly-coupled programs, the Program Plan/compliance assessment is approved at SDR. For
This approval can be granted at the level where the requirement was space flight projects, the Project Plan/compliance assessment is approved at SRR. For single-
specified for implementation (e.g, the project-level ETA could approve a project programs, the Program Plan/compliance assessment is approved at SRR. For R&T
Non-Applicable foran i i ). The request 34 Programs, the Program Pl i is approved at Review (FR). Full
and approval documentation become part of the retrievable program or For TD Projects, the project plan/compliance assessment is approved at FR. For R&T Portfolio
project records. No other formal deviation or waiver process is required. Projects, the project plan/compliance assessment is approved at FR. For activities, the
compliance assessment is approved when the activity plan is approved by the appropriate
Center governing authority.
Note: If compliance status changes, updated versions of the compliance matrix are incorporated
into an FA, Program Plan, or Project Plan revision, and resubmitted to OCE. For revisions of this
MPR, MSFC programs/projects/activities with an approved compliance assessment may
complete a “changes only” matrix which covers all new or changed requirements, in lieu of
completing the entire matrix again.
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33 The and all waiver/deviation requests (i.e., tailoring) for
33 involving t/activity execution in this MPR shall receive the Full
concurrence of the Implementing Chief Engineer, the CSO, and the Program/Project/Activity
The PPMAC will direct
3.3.4 Program/Project/Activity Managers shall obtain approval from the appropriate Agency- permanent changes to
3.5.5 A request for a permanent change to a prescribed requirement in an level authorities, in those cases where the approval authority has been retained at the Agency MSFC Directives where
NPR 155 Agency or Center document that is applicable to all programs and projects level needed. MSFC Chief
7120.5€ o shall be submitted as a “change request” to the office responsible for the Note: Programs and projects are required to obtain proper authorization for deviations from Engineers Office serve as
requirement policy document unless formally delegated elsewhere. 334 |this MPR, other requirements documents invoked herein, and the Agency-level source Full | single flocal point back to
-3 requirements documents, as applicable. MSFC Chief Engineer’s Office will assist the Associate OCE for any permanent
Director, Technical, in of A level source to the change requests.
specific waiver/deviation case, identifying those Agency requirements for which
waiver/deviation approval authority has been delegated to the Center-level and those for which
|Agency-level approval is required, and also serve as single focal point for back to
This MPR is applicable for
3.6.1 A Center negotiating reimbursable space flight work with another 'E"“b“'”/b‘e ot
agency shall propose NPR 7120.5 as the basis by which it will perform the programs/projects.
flows down the NPR
space flight work. If the sponsoring agency does not want NPR 7120.5
71205 requirements. Any
requirements (or a subset of those requirements) to be followed, then the
; NPR 7120.5 requirements
of L of Agreement < being followed wil b
NPR (MOU/MOA) or the contract needs to explicitly identify those not being followed will be
361 P2F  |F. This MPR applies t bursabl cts performed ft -NASA 3 Full
7120.5€ requirements that will not be followed, along with the substitute is MPR applies to reimbursable programs/projects performed for non sponsers Y documented in the
" . . compliance matrix and
requirements for equivalent processes and any additional
. . . appropriate Agency-level
p pi the agency wants. Is obtained. Th
The Center obtains a formal waiver by the NASA Chief Engineer for those ;ﬁmf S_“" ained. The
NPR 7120.5 requirements that are not to be followed or the Center cannot Wwill manage
waiver requests with the
accept the work.
Office of the Chief
Engineer.
?‘Z‘l "‘f '“‘f"‘;“""a' SZS‘E"‘ ‘t’f U’“;s (commonly ':"f“’:” ES ”‘ejyfs‘e"“‘e 5.12.8 Programs shall determine and document an approach that maximizes the use of the
nterna '°";_Eh‘l ) or ": ”‘;VS em o "‘e”“’e’ﬁe”_ )isto E“fse ”"’f 5128 [International System of Units (commonly known as the System Internationale or SI). Full
new space flight projects and programs, especially In cooperative efforts Note: The approach is to be documented in the Program Plan no later than the SDR.
with International Partners. Public Laws 94-168 and 100-418 and Executive
Order 12770 provide relief from this preferential use of SI f it is found that]
NPR 371 obtaining components in S units would result in a substantial increase in
7120.5€ 0 cost or unacceptable delays in schedule. Each program and project shall
perform and document an assessment to determine an approach that
the use of SI. This will document an 5137 |37 Projects shall determine and document an approach that maximizes the use of S cll
strategy if both S and U.S. customary units are used in a project or Note: The approach is to be documented in the Project Plan no later than the SDR.
program. The assessment is to be completed and documented in the
Program Plan or Project Plan no later than the SDR.
1.11 MSFC Chief Knowledge Officer (CKO)
1111,  |L1L1Oversees the planning and execution of knowledge activities within the Center. full
1112|1112 Supports the Agency CKO in planning and implementing the Agency's knowledge
b. Center Directors and Mission Directorate Associate Administrators shall system
D appoint a CKO or point of contact responsible for overseeing the planning
11206 sb and execution of knowledge activities within their respective organizations| 4.1 KNOWLEDGE MANAGEMENT AND INFUSION OF LESSONS LEARNED
and supporting the Agency CKO in planning and implementing the In accordance with NPD 7120.6, the Center Director has appointed a CKO for MSFC. This
Agency's knowledge system. a1 function is performed by the Associate Director, Technical. The MSFC CKO utilizes the Center Full
LLC, as needed, to coordinate and integrate knowledge management activities across the
various program/project and institutional offices at MSFC.
1.11 MSFC Chief Knowledge Officer (CKO)
d. Center and Mission Directorate CKOs and knowledge points of contact 1.11.2 Supports the Agency CKO in planning and implementing the Agency's knowledge
are appointed to facilitate capture and sharing of stories, case studies, system.
NPD 1112,1113,
71206 5d and lessons learned; serve as advocates for the knowledge needs of their 1114|1113 Facilitates efforts to capture and share experiences, case studies, and LL. Full
respective organizations; and support the Agency CKO to ensure the 1.11.4 Supports Center knowledge management efforts by advocating for needed resources,
effective implementation of the Agency's knowledge policy. They shall promoting and influencing Center cultural change, and providing leadership and direction to
achieve knowledge management goals
NPD sd) (1) Be responsible for overseeing the planning and execution of the 111, [1.11 MSFC Chief Knowledge Officer (CKO) fl
71206 : Center's or Mission Directorate's knowledge management activities. 1111|1111 Oversees the planning and execution of knowledge activities within the Center.
1.11 MSFC Chief Knowledge Officer (CKO)
NPD sd(2) (2) Build, develop, and support the Center or Mission Directorate's 111, [1.11.4 Supports Center knowledge management efforts by advocating for needed resources, cull
71206 : culture to enhance the knowledge management effort. 1114 |promoting and influencing Center cultural change, and providing leadership and direction to
achieve knowledge management goals.
1.11 MSFC Chief Knowledge Officer (CKO)
(3) Provide direction to the Center's or Mission Directorate's goals, and lef knowledge Officer (CkO)
NPD y 1.11.4 Supports Center knowledge management efforts by advocating for needed resources,
5.4(3) act as an agent of change for the organization through leadership, 1114 " | - § Full
71206 promoting and influencing Center cultural change, and providing leadership and direction to
interpersonal skills, and subject matter expertise.
achieve knowledge management goals.
NPD s.da) (4) Develop a knowledge strategy for their respective organizations . Each full
71206 : organization's knowledge strategy shall consider the following principles:
(a) The effective use of knowledge is essential to fulfill NASA's vision . The
expertise of NASA's workforce; the patents, records, and artifacts
NPD produced; and the Agency's ability to carry out complex projects are forms
11206 5.d(4)(a) of knowledge that make it possible to successfully execute the Agency's Full
B mission and to create the technological advances that benefit society at
large. Knowledge is the cornerstone of NASA's ability to achieve mission
success.
(b) Like other large, knowledge-intensive organizations, NASA faces
mn‘uzuous tbhla//e:::es;n ui!'ng ‘:/hat rt:n;ws e{fidrve‘/yd. These challenges 1.11 MSFC Chief knowledge Officer (CKO)
include enabling the identification and flow of knowlecge across 1.11.6 Develops and maintains a Center knowledge strategy aligned with NPD 7120.6 and
NPD organizational boundaries; ensuring that knowledge is sound, relevant, 1116
5.d(4)(b) N N Center needs, and presents the strategy at the annual Agency forum. (See NPD 7120.6 for Full
71206 comprehensible, and adopted where needed; developing and supporting . §
" ! ! additional details on CKO responsibilities and Center knowledge strategy requirements.)
networks of expertise; preserving knowledge at risk of being lost; and
providing means for individuals, teams, and the organization to learn from
() Knowledge management focuses on the policies, processes, and practices
that allow the Agency to identify and manage knowledge gained by its
workforce in varied forms . Knowledge management specifically addresses
how knowledge is created, retained, shared, and transferred throughout
NPD NASA and with its partners and contractors. It involves dynamic
1206 5.d(4)(c) contextual learning that supports the effective transfer and utilization of Full
: knowledge throughout the Agency. Knowledge management i critical for
sustaining and expanding the use of the Agency's intellectual capital
across NASA's i and , increasing across
barriers, and supporting the workforce in successfully carrying out NASA's
missions.
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NPD
71206

5.d(4)(d)

(d) Each Center and Mission Directorate's knowledge strategy shall:
Identify and capture knowledge critical to NASA's mission; assess gaps in
knowledge retention and sharing; and plan measures to address

gaps, using that may include online

111,
1116

1.11 MSFC Chief Knowledge Officer (CKO)

1.11.6 Develops and maintains a Center knowledge strategy aligned with NPD 7120.6 and
Center needs, and presents the strategy at the annual Agency forum. (See NPD 7120.6 for
additional details on CKO responsibilities and Center knowledge strategy requirements.)

Full

4.1 KNOWLEDGE MANAGEMENT AND INFUSION OF LESSONS LEARNED
Observations that originate in L collection processes are processed into implementable
actions (see Figure 24-1). This approach infuses observations into the Center's operational
activities by changing policy and procedural documentation, guidelines, best practices,
program planning and execution, training, and employee awareness.

Full

4.1.1 Individuals or groups shall identify discrete, actionable observations that may have
application to future projects.

Note: These observations will be documented during a knowledge capture workshop or a
project or discipline LL activity, or the Lessons Learned Information System (LLIS) Form. LL or
Knowledge Capture documents containing LL may be uploaded to the NASA LLIS by the
originator or by the Center Data Manager (CDM).

Full

4.1.2 The MSFC Distilling Team, led by the CDM for LL, shall clarify and integrate the
observations into consistent, clear, and actionable MSFC lessons learned.

Note: The Distilling Team may contact the originator for clarification or additional detail to
ensure and of the description and action.

Full

4121

4.1.2.1 The Distilling Team shall coordinate review of MSFC LL for export control, patent, legal,|
and public affairs, as warranted.

Full

4122

4.1.2.2 The Distilling Team shall maintain tracking of LL references, team minutes and metrics.

Full

tools, search/tag/taxonomy tools, case studies and lessons
learned/knowledge processes, knowledge networks, or face-to-face
activities.

4.1.3 The PPMAC shall serve as the Center LLC.

Full

4131

4.1.3.1 The chair of the LLC shall ensure adequate committee representation from across
Center organizations.

Full

4132

4.1.3.2 The LLC shall review the MSFC lessons learned recommendations from the MSFC
Distilling Team to determine which items warrant changes to existing Center policies,
practices, or programs or input into existing Center corrective action processes.

Full

4133

4.1.3.3 The LLC shall concur upon which MSFC lessons learned are suitable and complete for
HDM review and/or documentation as a NASA lessons learned published on the NASA
Engineering Network’s (NEN) LLIS.

Full

4.1.4 If the MSFC LLis to be published on the NEN LLIS, the CDM shall ensure that the LLis
complete, formatted, vetted, and ready for HOM review and publishing.

Full

4.1.5 The Office of Primary Responsibility (OPR) shall incorporate directed actions into MSFC
policy and procedural documentation, best practices, or through existing corrective action and
training systems.

Full

4.1.6 The CDM, if directed by the LLC, shall ensure the MSFC LLis documented as a NASA LLin
the LLIS.

Full

4.1.7 Program/project/activity managers shall ensure review of LL (referred by LLC) for

infusion the program/project life cycle.

Full

NPD
71206

5.d(5)

(5) Share their knowledge strategy at an annual meeting convened by the
NASA CKO for the purpose of promoting greater Agency integration and
collaboration.

1116

1.11 MSFC Chief Knowledge Officer (CKO)

1.11.6 Develops and maintains a Center knowledge strategy aligned with NPD 7120.6 and
Center needs, and presents the strategy at the annual Agency forum. (See NPD 7120.6 for
additional details on CKO responsibilities and Center knowledge strategy requirements.)

Full

NPD
71206

5.d(6)

(6) Actively promote the role of knowledge and the knowledge
agenda both inside and outside NASA.

1112,
1114

1.11 MSFC Chief Knowledge Officer (CKO)

1.11.2 Supports the Agency CKO in planning and implementing the Agency's knowledge
system.

1.11.4 Supports Center knowledge management efforts by advocating for needed resources,
promoting and influencing Center cultural change, and providing leadership and direction to
achieve knowledge management goals

Full

NPD
71206

5.d(7)

(7) Identify resources, capabilities, and infrastructure necessary to support
knowledge management in organizations.

1114

1.11 MSFC Chief Knowledge Officer (CKO)
1.11.4 Supports Center knowledge management efforts by advocating for needed resources,
promoting and influencing Center cultural change, and providing leadership and direction to
achieve knowledge management goals.

Full

NPD
71206

5.d(8)

(8) Align knowledge management practices with Agency needs and
policies.

111,
1115

1.11 MSFC Chief Knowledge Officer (CKO)

1.11.5 Aligns Center knowledge management practices with Agency needs and ensures
coordination with appropriate offices and authorities for compliance with NASA policy, as well
as statutory and regulatory requirements.

Full

4121

4.1.2.1 The Distilling Team shall coordinate review of MSFC LL for export control, patent, legal,
and public affairs, as warranted.

Full

4.1.4 If the MSFC LL is to be published on the NEN LLIS, the CDM shall ensure that the lesson
learned is complete, formatted, vetted, and ready for HDM review and publishing.

Full

NPD
71206

5.d(9)

(9) Support and provide information for assessments conducted by the
Agency CKO.

1112

1.11 MSFC Chief Knowledge Officer (CKO)
1.11.2 Supports the Agency CKO in planning and implementing the Agency's knowledge
system.

Full

NPD
71206

5.d(10)

(10) Ensure coordination with the Office of the Center Chief Information
Officer, the Export Administrator, the Office of the Chief Counsel, and
other offices, as appropriate, on protecting and managing knowledge
consistent with NASA policy, Federal law, and regulations

1115

1.11 MSFC Chief Knowledge Officer (CKO)

1.11.5 Aligns Center knowledge management practices with Agency needs and ensures
coordination with appropriate offices and authorities for compliance with NASA policy, as well
as statutory and regulatory requirements.

Full

4121

4.1.2.1 The Distilling Team shall coordinate review of MSFC LL for export control, patent, legal
and public affairs, as warranted.

Full

4.1.4 If the MSFC LL is to be published on the NEN LLIS, the CDM shall ensure that the LLis
complete, formatted, vetted, and ready for HOM review and publishing.

Full

NPR
71208

b.... R&T programs and projects shall be managed using NPR 7120.5 in
lieu of this NPR when: 1) the R&T is directly funded by a space flight
program/project; and 2) the space flight mission's success and schedule
are directly tied to the success of the R&T.

242,
2421

24.2 R&T programs, projects, and activities shall be managed using Chapters 1-23 in lieu of
Chapters 24-27, when:

24.2.1 The R&T is directly funded by a space flight program/project; and the space flight
mission's success and schedule are directly tied to the success of the R&T, or

Full

NPR
71208

3.1.3 The Program Lead shall support reviews required by the governing
PMC (section 2.3.2), CMC (section 2.3.3), Strategic Acquisition Planning
(section 2.2.3), and Special Independent Assessments (sections 3.4.3,
4521 ands2

25.2 The R&T Program Lead shall conduct reviews required by the governing PMC, the CMC,
the ASP meeting, the ASM, the PSM, and the Special Independent Assessments.

Full

NPR
71208

3.1.4 For R&T Programs, the governing PMC and the DA for each KDP shall
be as defined in Table 2.3.1.

25.3 For R&T Programs, the governing PMC and the DA for each KDP shall be as defined in
Table 25-1.

Full

Table 25-1. Summary of Authorities for R&T Programs
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51 |25 R&T programs for which MSFC has management responsibility shall follow the NASA life
cycle as shown in Figure 25-1.
NPR 3311 The R&T Program shall follow the life cycle in Figure 2.1.1, including the 25.3.1 R&T Programs shall produce the required technical data and planning as documented Full
71208 minimum set of reviews and gate products specified in this NPR.
in Table 25-2.
25.31
Table 25-2 Required Technical Data and Planning for R&T Programs
25.4.1 The R&T Program Lead shall create the R&T Program FAD using the template provided
in Appendix C of NPR 7120.8 as guidance.
- 3.3.0.6.1 The Program Lead shall create the R&T Program FAD using the Note: The R&T Program FAD is approved by the MDAA or MSOD with concurrence by the MSFC
1208 template provided in Appendix C. The R&T Program FAD is approved by 2541 Center Director (or designee). The FAD may be implemented as an early version of the program Full
- the MDAA or MSOD. plan, provided it contains all the specified information. For programs established through the
Announcement of Opportunity (AO) process, the MDAA letter selecting a specific AO proposal
serves as the FAD.
3.3.0.6.2 As a minimum, an R&T Program FAD shall 25.4.1.1 At a minimum, the R&T Program FAD shall:
a. Contain a statement of purpose for the proposed R&T Program and a. Contain a statement of purpose for the proposed R&T Program and define its relationship
define its relationship to the Agency's vision and mission, as defined by to the Agency's vision and mission, as defined by NPD 1001.0, NASA Strategic Plan, and its
NPD 10010, NASA Strategic Plan. alignment with NASA and/or MSFC technology roadmaps.
- b. Establish the scope of work to be accomplished b. Establish the scope of work to be accomplished to at least the project level prior to
1208 3362 c. Provide initial constraints, including resources, schedule, and 25411 |completion of the Pre-Formulation. Full
- participating organizations within and external to NASA, including . Provide initial constraints, including resources, schedule, and participating organizations
international partnerships. within and external to NASA, including international partnerships.
4. Identify the Program Lead who will manage the Formulation effort. d. Identify the Program Lead who will manage the Formulation effort.
e. Define the approach, resources, and reviews required to conduct R&T e. Define the approach, resources, and reviews required to conduct R&T Program formulation
Program formulation. and implementation.
25.5.1 The P Lead shall create the R&T PCA, using the templat ded in Appendix D
3.3.3.1.2 The Program Lead shall create the R&T PCA, using the template ¢ orogram (ead sha create e using the femprate provided 1 Appendix
NPR 33312 rovided in Appendix D. The R&T PCA is signed by the MDAA or MsOD and| 2551 |°F NPR 71208 as guidance, and update it every two years (or as changes warrant) Full
71208 331 : S 5“; oo ‘gned by - Note: The R&T PCA is signed by the MDAA or MSOD and approved by the Program DA with
PP v 8 . concurrence by the MSFC Center Director.
3.33.1.3 As a minimum, an R&T PCA shall:
a. Define the broad R&T Program objectives and its relationship to the 25.5.1.1 As a minimum, an R&T PCA shall.
Agency's vision and mission, as defined by NPD 1001.0, NASA Strategic a. Define the broad R&T Program objectives and its relationship to the Agency's vision and
Plan mission, as defined by NPD 10010, NASA Strategic Plan, and its alignment with NASA and/or
b. Summarize the technical performance metrics with goals and minimum MSFC technology roadmaps.
thresholds needed to achieve the R&T Program objectives. b. Summarize the technical performance metrics with goals and minimum thresholds needed
<. Identify the Program Lead who will manage the implementation effort. o achieve the R&T Program objectives.
NPR 13313 d. Identify schedule, cost, safety, and risk factors. Js51q  |cIdentify the Program Lead who will manage the implementation effort. -
7120.8 e e. Explain the involvement of R&T Program participants within and o d. Identify schedule, cost, safety, and risk factors.
external to NASA, including international partnerships and a listing of the e. Explain the involvement of R&T Program participants within and external to NASA,
specific agreements to be concluded. including international partnerships and a listing of the specific agreements to be concluded.
. Specify the independent reviews that will be performed during the life 7. Specify the independent reviews that wil be performed during the life cycle of the R&T
cycle of the R&T Program. Program.
g. Define any optional KDPs (KDP I, I, IV, etc.) required by the Program DA 6. Define any optional KDPs (KDP I, Ii, IV, etc.) required by the Program DA during
during Implementation (the Program DA may determine that optional implementation (the Program DA may determine that optional KDPs are not needed).
KDPs are not needed).
3.3.3.1.4 The Program Lead shall update the R&T PCA every two years.
Updates may occur more frequently if there have been significant R&T 25.5.1 The Program Lead shall create the R&T PCA, using the template provided in Appendix D
NPR 33314 Program changes as determined by the R&T Program Lead, MDAA, or Js51  |of NPR 7120.8 as guidance, and update it every two years (or as changes warrant). -
7120.8 It MSOD so that it remains consistent with NPD 1001.0, NASA Strategic Plan, Note: The R&T PCA is signed by the MDAA or MSOD and approved by the Program DA with u
higher level architectures, and budget authority. Each revised R&T PCA is concurrence by the MSFC Center Director.
reviewed and approved using the same process as the original.
25.5.2 The Program Lead shall create the R&T Program Plan, using the template provided in
NPR 3.3.3.2.2 The Program Lead shall create the R&T Program Plan, using the Appendix E of NPR 7120.8 as guidance, update it every two years (or as required), and ensure
33322 template provided in Appendix E. The R&T Program Plan is signed by the 255.2 it is consistent with the PCA. Full
71208 Program Lead and approved by the MDAA or MSOD. Note: The R&T Program Plan is signed by the Program Lead and approved by the MDAA or
MSOD with concurrence by the Center Director.
25.5.2.1 As a minimum, an R&T Program Plan shall:
a. Define the R&T Program goals and specific objectives with clear traceability to the Agency's
vision and mission, as defined by NPD 1001.0, NASA Strategic Plan, and alignment with NASA
and/or MSFC technology roadmaps.
b. Identify the main customers/beneficiaries and stakeholders of the R&T Program and the
and c tives.
. dentify the projects under the R&T Program and identify whether they will be managed as
D Projects or R&T Portfolio Projects.
3.3.3.2.3 As a minimum, an R&T Program Plan shall: ropects or A rortio o rojeds
e d. Briefly describe the architecture of the R&T Program and its major components.
a. Define the R&T Program goals and specific objectives with clear ; ° ¢ "
; ot . . e. Identify the Program Lead who will manage the implementation effort.
traceability to the Agency's vision and mission, as defined by NPD 1001.0,
NASA Stravege Plom f. Document the R&T Program , including performa
& ) requirements/objectives, and technical success criteria, and the process by which project
b. Identify the main customers/beneficiaries and stakeholders of the R&T ! ) ! ! ;
Program. requirements/objectives are verified and validated for compliance with the program
o " requirements/objectives.
. Identify th ts under the R&T P d identify whether th
c. Hentily the plojects under 1he R&F Program and identry whether ey &. Provide an integrated master schedule of R&T Program activities and events covering the
will be managed as Technology Development Projects or R&T Portfolio
rojocts life of the R&T Program.
y Note: The NASA Sche ile M t Handbook (NASA/SP-2010-34( te itic il
4. Briefly describe the architecture of the R&T Program and its major ote: The NASA Schedule Management Handbook (NASA/SP.2010-3405) contains adltionol
quidance and is available at https://nen.nasa.gov/web/pm/evm, under the Document
components.
Repository folder, in the EVM Reference Guides sub-folder.
e. Identify the Program Lead who will manage the implementation effort ° : ) -
! " h. Describe the process by which the R&T Program assures compliance with NASA policies and
f. Document the R&T Program requirements/objectives, including - Dest "
directives, as well as other applicable requirements.
performance requirements/objectives, and technical success criteria.
e i. Briefly describe the budget and acquisition approach to be applied at the R&T Program level
NPR 2. Provide a schedule of R&T Program activities and events covering the
33323 25521 |toward each project. Full
71208 life of the R&T Program. ‘ ; v
. Summarize the R&T Program’s approach for implementing safety, mission assurance and risk
h. Describe the process by which the R&T Program assures compliance
; P v management requirements and whether separate S&MA and Risk Management Plans will be
with NASA policies and directives, as well as other applicable
e developed (see 25.5.3).
d k. Identify the reviews that the R&T Program will conduct and the approach for the related
i. Briefly describe the budget and acquisition approach to be applied at ey e
° projects, including Independent Assessments, R&T Program status reviews, and others in
the R&T Program level toward each project. * :
Summarize the risk management approach to be used for the R&T response to MDAA, MSOD, or governing PMC requirements.
o & PP 1. Identify any optional KDPs (KDP Il I, IV, etc.) required by the Program DA during
gram: implementation (the Program DA may determine that optional KDPs are not needed).
K. Identify the reviews that the R&T Program will conduct and the d )
m. Identify those R&T Projects that have been designated as part of a Cross-Program
approach for the related projects, including Independent Assessments,
‘ : Research.
R&T Program status reviews, and others in response to MDAA, MSOD, or . . N
‘ ! n. Document the management responsibility and decision authority for those R&T projects
governing PMC requirements.
that have been assigned to the Cross-Program Research.
I Identify any optional KDPs (KDP I, Ill, IV, etc.) required by the Program P -
N N Note: Further description of those R&T projects is documented in the Cross-Program Research
DA during Implementation (the Program DA may determine that optional
KDPs are st needed) Plan, not the R&T Program Plan.
- o. Describe the process by which the R&T Program will assure project compliance with
in with NPR 8580.1 and MPR 8500.1, including results
of the consultation with NASA HQ NEPA Coordinator to evaluate potential for program cost
and schedule savings associated with NEPA strategies.
p. Summarize the systems engineering processes the program will utilize to develop and flow
down R&T requirements/performance measures from the program to the projects, including
(as a minimum) requirements definition, and verification/validation. Reference separate
SEMP, if applicable,
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NPR 33325 3.3.3.2.5 The R&T Program Plan shall identify those R&T Projects that have 25.5.2.1 As a minimum, an R&T Program Plan shall:
71208 o been designated as part of a Cross-Program Research (see section 3.5). m. Identify those R&T Projects that have been designated as part of a Cross-Program
Research.
33326 The R&T Program Plan shall document that management 25:5.2.1.m & n | DOCUMeNt the management responsibility and decision authoriy for those R&T projects -
e responsibility and decision authority for those R&T projects have been that have been assigned to the Cross-Program Research
71208 333.26 2ssigned to the Cross Program Research. Further description of those R&T Note: Further description of those R&T projects is documented in the Cross-Program Research
projects is documented in the Cross-Program Research Plan, not the R&T :
Program plan. Plan, not the R&T Program Plan.
3.3.3.2.7 The R&T Program Plan shall be updated every two years, but
updates may occur more frequently if there have been significant R&T
NPR 3327 Program changes, as determined by the Program Lead, MDAA, or MSOD. 25.5.2 The Program Lead shall create the R&T Program Plan, using the template provided in
71208 332 Each revised R&T Program Plan s reviewed and approved using the same Appendix E of NPR 7120.8 as guidance, update it every two years (or as required), and ensure
process as the original. 2552 it is consistent with the PCA. il
3.3.3.2.8 The Program Lead shall ensure the R&T Program Plan and R&T Note: The R&T Program Plan is signed by the Program Lead and approved by the MDAA or
NPR 33328 PCA are consistent. If changes are required, the approval process for the MSOD with concurrence by the Center Director.
71208 applicable document(s) will be followed.
3333 Prior to KDP |, a Formulation Review shall be conducted. The
Formulation Review has both an internal and external component. The 25.6.1 Prior to KDP I, a FR shall be conducted to include the milestone technical data and
internal component is an R&T Program review to ensure the R&T Program planning maturity matrix requirements provided in Table 25-2.
is ready to proceed to KDP I. The external component is an independent
PR assessment and is performed by PA&E under the direction of the selecting Note: The FR has both an internal and external component. The internal component is an R&T
11208 3333 official identified in Table 2.3.1, or the selecting official may assign the IA 2561 Program review to ensure the R&T Program is ready to proceed to KDP I. The external Full
to a separate organization. The selecting official for the Formulation component is an independent assessment and is performed by IPCE, IPAO under the direction of
Review team (see Table 2.3.1) is responsible for the development and the selecting official identified in Table CHI-1, or the selecting official may assign the IA to a
approval of the Terms of Reference (ToR) for the Formulation Review. separate organization. The selecting official for the Formulation Review team (see Table CH1-1)
Conflicts during ToR development should be resolved in accordance with is responsible for the development and approval of the ToR.
section 3.6
25.6.1.2 The FR shall consist of the following data:
a. The R&T Program Plan
b. The R&T PCA
3.3.3.4 The Program Lead shall ensure the R&T Program meets c. SMA Plan, if required (see above)
NPR 334 in with NPR 8580.1, d. Risk Management Plan, if required (see above)
71208 - Implementing the National Environmental Policy Act and Executive Order e- Compliance to the in with NFR 8580.1,
12114, Implementing the NEPA and Executive Order 12114,
f. Results of the consultation with NASA Headquarters NEPA Coordinator to evaluate potentiall
for program cost and schedule savings associated with NEPA strategies.
8. ToR
25612  |h and iciary requi 3 Full
i. Technical performance requirements, technical success criteria, technical performance
measures, and how they will flow down from the program to the projects.
. Process by which project requirements/objectives are verified and validated for compliance
3.3.3.5 The Program Lead shall consult with the NASA Headquarters with the program requirements/objectives.
NPR 3335 National Environmental Policy Act (NEPA) Coordinator during R&T k. Results of EMC approved applicability assessment for the seventeen system engineering
71208 Program formulation to evaluate potential for program cost and schedule processes.
savings associated with NEPA strategies. I. Integrated Master Schedule
m. D ion (from projects) g p against baseline
plan (for technical, schedule, and cost performance), including status/closure of formal actions|
from previous KDP, and plans for work to be accomplished during next life cycle phase.
25.5.3 If an R&T Program contains elements that include hardware used for flight (piloted or
unpiloted), flight control software, wind tunnel testing, or systems that could result in
3.38,7 1f an R&T Program contains slements that indlude hardware used potential harm to personnel or property, the Program Lead shall ensure that a SMA Plan and
" : a Risk Management Plan exist that address the applicable hazards.
for flight (piloted or unpiloted), fight control software, wind tunnel 2553 |Note: In many cases, these plans are already established by Center and/or facility procedures for| ~ Full
testing, or systems that could result in potential harm to personnel or i .
proparty, the Pragram Lead shall ensure.a Safety and Misslon Assarance operations such as wind tunnel tests and flght testing and do not need to be developed by the
, R&T Program. These plans may be included as part of the R&T Program Plan, provided they
(SMA) plan is developed. The plan identifies and documents program
’ pecific SMA roles, ities, and with contain the necessary information.
appropriate Headquarters and/or Center- SMA organizations. The plan 25.5.3.1 The SMA Plan shall identify and document program element-specific SMA roles,
PR should reflect the SMA role in areas such as: procurement, management, ilities, and relationships with HQ and/or Center- SMA organizations.
11208 3337 design and engineering, design verification and test, software design, The S&MA Plan also addresses specific critical SMA disciplines, including system safety/hazard
software and test, il ificati analysis per NPR 8715.3 and NPR 8705.2; quality assurance per NPD 8730.5; SMA compliance
and test, operations, and pre-flight verification and test. In many cases, verification, audit, and reviews per NPR 8705.6; reliability and maintainability per NPD 8720.1;
these plans are already established by Center and/or facility procedures software safety and assurance per NASA-STD-8719.13 and NASA-STD-8739.8; parts and
for operations such as wind tunnel tests and flight testing and do not 25531  |material quality assurance per NPR 8735.1; contract quality assurance functions per NPR Full
need to be developed by the R&T Program. The R&T Program Plan should 8735.2; and other applicable NASA safety and mission success requirements.
be used to document when program elements or other entities will need Note: The plan should reflect the SMA role in areas such as: procurement, management, design
to develop unique SMA plans. However, these plans should still be stand- and engineering, design verification and test, software design, software verification and test,
alone documents. manufacturing, manufacturing verification and test, operations, and pre-flight verification and
test.
3.3.3.8 If an R&T Program contains elements that include hardware used
for flight (piloted or unpiloted), flight control software, wind tunnel
testing, or systems that could result in potential harm to personnel or
NPR 3338 property, the Program Lead shall ensure a risk management plan is . . o G
71208 3. developed. In many cases these plans are already established by Center 25.5.3 If an R&T Program contains elements that include hardware used for flight (piloted or
and/or facility procedures for operations such as wind tunnel tests and unpiloted), flight control software, wind tunnel testing, or systems that could result in
fight testing and do not need to be developed by the R&T Program. potential harm to personnel or property, the Program Lead shall ensure that a SMA Plan and
a Risk Management Plan exist that address the applicable hazards.
3.3.3.9 If a risk management plan does not already exist for a program 2553 |Note:In many cases, these plans are already established by Center and/or facility procedures
element containing hardware used for flight (piloted or unpiloted), flight a4, |for operations such as wind tunnel tests and flight testing and do not need to be developed
control software, wind tunnel testing, or systems that could result in by the R&T Program. These plans may be included as part of the R&T Program Plan, provided
potential harm to personnel or property, the Program Lead shall ensure a they contain the necessary information.
NPR stand-alone risk management plan is developed that includes the content
71208 3339 shown in NPR 8000.4, Risk Management Procedural Requirements. The 25.5.3.2 MWI 7120.6 contains the Center specific requirements for developing the Risk Full MWI 7120.6
R&T Program Plan should be used to document when unique risk plans Management Plan.
need to be developed for program elements because existing plans are
not sufficient or when no plan exists. However, these plans should still be
stand-alone documents.
25.7.1 During R&T Program Implementation, the Program Lead shall:
a. Update the R&T Program Plan, as appropriate.
3.3.5.2 During R&T Program Implementation, the Program Lead shall: b. Execute the R&T Program Plan.
a. Update the R&T Program Plan, as appropriate. c. Update all required and i as
b. Execute the R&T Program Plan. d. Conduct planning, program-level systems and ion, as L to
<. Update all required interagency and international agreements, as support the MD in initiating the project selection process.
appropriate. e. Support the MDAA in the selection of projects, either assigned or through a competitive
d. Conduct planning, program-level systems engineering, and integration, process.
as appropriate, to support the MD in initiating the project selection f. Approve R&T Project FADs and TD/R&T Portfolio Project Plans.
process. &. Plan, prepare for, and support R&T Program status reviews, independent assessments, CMC
e. Support the MDAA i the selection of projects, either assigned or and governing PMC reviews, as appropriate. Independent assessments will be conducted
through a competitive process. together with the Program Status Reviews, as a single integrated review. Program status
PR f. Approve R&T Project FADs and Technology Development/R&T Portfolio reviews may be conducted as part of the status reviews of subordinate projects.
11208 3352 Project Plans. 2571 h. Provide oversight of the projects within the R&T Program and ensure that status of project Full

g Plan, prepare for, and support R&T Program status reviews,
independent assessments, and governing PMC reviews, as appropriate.
h. Provide oversight of the projects within the R&T Program and report
their status periodically.

i. Review and approve annual project budget submission inputs and
prepare annual R&T Program budget submissions.

. Conduct R&T Program completion activities for each project in
accordance with the project life cycle (see sections 4.6 and 5.2.6).

k. Support any reviews, KDPs, or IAs required by this NPR.

1. Perform any DA functions, as required by this NPR or delegated by the

DIRECTIVE IS 1

UNCO

performance (for technical, schedule, and cost performance) is reported periodically to the
CMC in accordance with MPR 7120.4. Review documentation (from the subordinate projects)
summarizing performance against baseline plan (for technical, schedule, and cost
performance), including status/closure of formal actions from previous KDP, and plans for
work to be accomplished during next life cycle phase, as well as documentation of progress
towards the technical success criteria and technical performance measures (goals and
minimum thresholds).

i. Review and approve annual project budget submission inputs and prepare annual R&T
Program budget submissions.

. Conduct R&T Program completion activities for each project in accordance with the project
life cycle.
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25.7.2 The Program Lead shall document any optional KDPs (if determined necessary per
P DA's discretion) in the R&T PCA and R&T P Pl
3.3.5.3 Optional KDPs (KDP Il I1l, IV, etc.) may be added per Program DA rogram DA's discretion) i the an rogram Plan
Note: KDP n occurs when the Program DA authorizes an R&T Program to end. The Program DA
discretion during Implementation. The Program Lead shall document any
NPR ! ’ should coordinate any recommendations of the MDAA or MSOD and the Program Lead and
3353 optional KDPs in the R&T PCA and R&T Program Plan. This should include 2572 : Full
71208 Center Director. The decision of the Program DA to discontinue an R&T Program is documented
determination of gate products required prior to the optional KDPs. The
¢ ! in written form, including any recommendations relevant to existing contractual relationships,
Program DA may determine that optional KDPs are not needed
disposal of assets, manpower support, and timeframe of closure process.
3.5.2 The Research Director shall create a Cross-Program Research Plan 25.8.1 If the Research Director is assigned to MSFC, the MSFC Research Director shall create a
PR that encompasses all the R&T Portfolio Projects within his/her purview, Cross-Program Research Plan that encompasses all the R&T Portfolio Projects within his/her
71208 352 using the template provided in Appendix F. The Cross-Program Research 25.8.1 purview, using the template provided in Appendix F of NPR 7120.8 as guidance. Full
. Plan is signed by the Research Director and approved by the MDAA or Note: The Cross-Program Research Plan is signed by the Research Director and approved by the
MSOD. MDAA or MSOD.
3.5.3 As a minimum, a Cross-Program Research Plan shall
a. Define the Cross-Program Research goals and specific objectives with
clear traceability to the Agency's vision and mission, as defined by NPD
1001.0, NASA Strategic Plan.
raegic Plan o 25.8.2 As a minimum, a Cross-Program Research Plan shall:
b. Identify the main customers/beneficiaries and stakeholders of the Cross- . y "
program tesearch a. Define the Cross-Program Research goals and specific objectives with clear traceability to
B y the Agency's vision and mission, as defined by NPD 1001.0, NASA Strategic Plan, and alignment|
<. Briefly describe the management structure of the Cross-Program
e with NASA and/or MSFC technology roadmaps.
Research and associated Portfolio Projects.
d. Identify the Research Director who manages the Cross-Program - identlfy the main faries and of the Cross-p research.
R’emmv & 2 ¢. Briefly describe the structure of the C gram Research and associated
’ Portfolio Projects.
e. Define the selection process for awarding R&T, including the Selection orttolio Projects.
official d. Identify the Research Director who manages the Cross-Program Research
. e. Define the selection process for awarding R&T, including the Selection Official.
f. Document the Cross-P: Research i ,
f. Document the Cross-Program Research tives, including
including performance requirements/objectives, technical success criteria, N ;
and KPPs requirements/objectives, technical success criteria, and KPPs.
i . . Provide a schedule of Cross-Program Research activities and events.
& Provide a schedule of Cross-Program Research activities and events.
NPR y h. Describe the process by which the Cross-Program Research ensures compliance with NASA
353 h. Describe the process by which the Cross-Program Research ensures 2582 . - P . . Full
71208 p y N Ny policies and directives, as well as other applicable requirements.
compliance with NASA policies and directives, as well as other applicable poe P .
requirements i. Briefly describe the budget and acquisition approach to be applied to the Cross-Program
Research.
. Briefly describe the budget and acquisiti h to be applied t
I+ Briefly describe the budget and acqulsition approach to be applied to . Define a process for determining openly competed, internally competed, and directed
the Cross-Program Research.
Define a process for determining openly competed, internally competed investments.
|- Detir g g k. Summarize the risk management approach to be used for the Cross-Program Research.
and directed investments. . N n ; .
1. Include information on the specific programs that are transferring R&T Portfolio Project
k. Summarize the risk management approach to be used for the Cross-
brogrom Rossarch management to the Research Director.
€ . N . m. Describe the reviews that the Cross-Program Research will conduct, including FRs, peer
1. Include information on the specific programs that are transferring R&T
reviews, and other independent assessments, in response to MDAA, MSOD, or governing PMC
Portfolio Project management to the Research Director. equirements
m. Describe the reviews that the Cross-Program Research will conduct, au §
- N ! 0 n. Define any optional KDPs (KDP I, ll, IV, etc.) required by the DA during Implementation or
including Formulation Reviews, peer reviews, and other independent etormin that thess optional KDPs are not necded
assessments, in response to MDAA, MSOD, or governing PMC P .
requirements.
n. Define any optional KDPs (KDP Il il IV, etc. required by the DA during
Implementation or determine that these optional KDPs are not needed.
3.5.4.1 The Program Lead shall ensure the Program Plan reflects the i
NPR 3541 delegation of R&T Portfolio Project management authority to the Research| 253 | 2583 The Program Lead shall ensure the Program Plan reflects the delegation of R&T -
71208 Director. Portfolio Project management authority to the MSFC Research Director.
3.5.4.2 The Research Director shall ensure the Cross-Program Research
NPR 3542 Plan reflects the delegation of R&T Portfolio Project management 584|758 The MSFC Research Director shall ensure the Cross-Program Research Plan reflects the full
71208 authority from the Program Lead delegation of R&T Portfolio Project management authority from the Program Lead.
3.5.4.3 The MDAA or MSOD is responsible to the Program's DA and Agency
PMC for the entire Program regardless of any Cross-Program Research
agreement. The Program Lead, and the Research Director if there is a Cross|
NPR 3543 Program Research agreement, are responsible to the MDAA or MSOD. The 25.8.5 The MSFC Research Director shall use the R&T Program Requirements and the
71208 Research Director shall support the MDAA or MSOD with any necessary R&T Program Life Cycle with changes specified in Table 25.8-1 as a guideline for managing
reviews or requirements placed upon the program by the Program DAand | .. |Cross-Program Research. full
Agency PMC. e
Note: The content of Table 25.8-1 is taken from NPR 7120.8 and included here for
3.5.6 The Research Director shall use the R&T Program Requirements, -
* N clarity/readability.
NPR (Chapter 3) and the R&T Program Life Cycle (Figure 2.1.1) with changes
71208 356 specified in Table 3.5.1 as a guideline for managing Cross-Program
Research.
3.6 Process for Handling Dissenting Opinions
3.6.1 NASA teams must have full and open discussions with all facts made
available in order 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.
3.6.2 Unresolved issues of any nature (e.g., programmatic, safety,
engineering, acquisition, and accounting) within a team should be quickly
elevated to achieve resolution at the appropriate level. At the discretion
of the dissenting person(s), a decision may be appealed to the next higher
level of management for resolution. Dissenting opinions raised by a
Technical Authority (TA) are handled by the process set forth in section
37
3.6.3 When appropriate, the concern is documented by including agreed- 2.2 All MSFC programs, projects, and activities shall follow the applicable requirements as
PR to facts, discussion of the differing positions with rationale and impacts described in Table 2-1.
71208 36 and the parties' recommendations, approved by the representative of 22,6 6. All Center programs, projects, and activities. MCP 8070.2 (technical authority and Full MCP 8070.2
. each view, concurred by affected parties, and provided to program/project dissenting opinion processes).
and the TA with to the second
higher level of management. In cases of urgency, an oral presentation
(including the information stated above) with all affected organizations in
attendance and with advance notification to
the second higher level of management may be utilized with
documentation follow-up.
's decisi ion on the (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.
3.7 Technical Authority (TA)
3.7.1 NASA has adopted two basic authority processes: the programmatic
h he technical auth Th
authority process and the technical authority process. The programmatic 2.2 All MSFC programs, projects, and activities shall follow the applicable requirements as
PR authority process is largely described by the roles and responsibilities of feeibed i Table 2.1
71208 37 the NASA AA, MDAAS (or MSODs), and program and project leads in this 22,6 |5 Canter programs, projects, and activities. MCP 8070.2 technical authority and Full MCP 8070.2
document. The technical authority process is established in NPR 7120.5, Seenting o i‘:‘mgn’ mc':sse's) g v - uthority
NASA Space Flight Program and Project Management Requirements. The ‘g opinion p:
technical authority process is another means by which NASA maintains
the technical integrity of its R&T programs and projects.

DIRECTIVE IS UNCONTROLLED WHEN PRINTED
Verify current version before use at https://dml.msfc.nasa.gov/directives




Marshall Procedural Requirements

DAO1

MSFC Engineering and Program/Project
Management Requirements

MPR 7120.1

Revision: H-2

Date:

October 20, 2016

Page 207 of 229

Section

Requirement Statement

MPR 7120.1
Rev. H
Section

MPR 7120.1 Rev. H Requirement Statement

MSFC C

Comply?
(Full,
Tailored, or
NA)

Rationale for Decisions,

Comments,

Waiver/Deviations

Other
Associated
Documents

NPR
71208

3.9.1 The Program Lead shall handle unsolicited proposals in accordance
with 48 CFR, Federal Acquisition Regulation, Subpart 15.6, Unsolicited
Proposals; NPR 5100.4, Federal Acquisition Regulation Supplement
(NASA/FAR Supplement) [48 CFR 1800-1899), Subpart 1815.6, Unsolicited
Proposals; and NPR 5800.1, Grant And Cooperative Agreement Handbook
(14 CFR 1260). See NPR 1080.1, NASA Science Management for additional
guidance

249.1

24.9.1 MWI 5115.1, Processing Unsolicited Proposals contains the Center specific requirements|
for handling unsolicited proposals.

Note: Refer to 48 CFR, Federal Acquisition Regulation, Subpart 15.6, Unsolicited Proposals;
NPR 5100.4, FAR Supplement (NASA/FAR Supplement) [48 CFR 1800-1899), Subpart 1815.6,
Unsolicited Proposals; NPR 5800.1, Grant and Cooperative Agreement Handbook (14 CFR
1260), for additional detailed requirements and NPR 1080.1, for additional guidance on

icited proposals...

Full

MWI5115.1

NPR
71208

3101

3.10.1 R&T misconduct means fabrication, falsification, or plagiarism in
proposing, performing, or reviewing R&T, or in reporting R&T results. R&T
misconduct does not include honest error or differences of opinion. The
NASA team, including the Program and Project Leads, shall handle
allegations of R&T misconduct following processes established in NPR
1080.1, NASA Science Management and 14 CFR Part 1275, Research
Misconduct.

24.7.1

24.7.1 NPR 1080.1, Requirements for the Conduct of NASA R&T, provides requirements and
standards for research practices which ensure the quality and acceptability (within the
scientific community) of the research results.

Note: R&T misconduct means fabrication, falsification, or plagiarism in proposing, performing,
or reviewing R&T, or in reporting R&T results. R&T misconduct does not include honest error or
differences of opinion. For R&T that is sponsored or conducted by NASA, the accomplishing
activity is responsible for compliance with NASA's R&T misconduct policy.

Full

NPR 1080.1

24.8 Anyone on the NASA team (including the Program and Project Leads) who receives
allegations of R&T misconduct that may have occurred within or outside NASA (on NASA
sponsored R&T) shall notify the NASA Inspector General.

Note: The NASA Inspector General is responsible for R&T misconduct inquiries and
investigations and for the preparation and submission of its findings and recommendations in a
report to NASA. The cognizant MDAA or MSOD is responsible for implementing any
administrative actions that may result from adjudication of research misconduct. NASA's policies
and procedures for handling these investigations are published in the Code of Federal
Regulations 14 CFR, Part 1275, Research Misconduct.

Full

NPR
71208

3.1 Waiver Approval Authority

3.11.1 Waivers to NPR 7120.8 requirements may be granted by the officials
shown in Table 3.11.1.

3.11.2 Requests for waivers to NPR 7120.8 requirements are documented
and submitted for approval using the NPR 7120.8 Waiver Form shown on
the next page. (The form is available electronically on the Polaris Website
at https://polaris.nasa.gov).

3.11.3 Evaluation and disposition of all other requirements change
requests and waivers shall comply with the following:

2. The organizations and the organizational levels that agreed to the

ofa must agree to the change or waiver of
that requirement, unless this has been formally delegated elsewhere.
b. The next higher Programmatic Authority and Technical Authority are
informed in a timely manner of change requests or waivers that could
affect that level

3.3 The compliance assessment and all waiver/deviation requests (i.e., tailoring) for

involving p t/activity execution in this MPR shall receive the
concurrence of the Implementing Chief Engineer, the CSO, and the Program/Project/Activity
Manager.

Full

3.3.1 The compliance assessment and all waivers and deviations shall also receive the
concurrence of the Director of the MSFC Office responsible for managing the
program/project/activity and the Engineering Director. The Directors may choose to delegate
their concurrence authority down to a lower level, for specific programs, projects, or activities,
provided that the compliance assessment does not include any Agency-level
waivers/deviations.

Note: The concurrence of the Director of the responsible office and the Engineering Director is
typically obtained by briefing the information at the monthly program reviews and to the EMC,
but may be obtained through other means.

Full

3.3.2 For those programs, projects, and activities governed by the CMC (and those with Agency]
level ion), the and the ion shall also
receive the concurrence of the Associate Director, Technical, prior to review and approval by
the Center Director, or designee.

Note: The approval of the Associate Director, Technical, and the Center Director, o designee, is
typically obtained by briefing the information to the PPMAG, and the CMC, but may be obtained
through other means.

Full

3.3.3 Approvals for waivers and deviations to involving program/proj
execution shall be documented by the approvals of the appropriate approving authorities on
the FA or Program/Project Plan and the associated compliance matrix.

Note: Redundant signatures are not required in the “Approval” column of the Compliance
Matrix, if the approval authority is already a required signatory on the FA or Program/Project
Plan

t/activit

Full

3.3.4 Program/Project/Activity Managers shall obtain approval from the appropriate Agency-
level authorities, in those cases where the approval authority has been retained at the Agency]
level

Note: Programs and projects are required to obtain proper authorization for deviations from
this MPR, other requirements documents invoked herein, and the Agency-level source
requirements documents, as applicable. The Systems Engineering Office, within the MSFC Chief
Engineers Office, will assist the program, project, activity, and the Associate Director, Technical,
with identifying applicable Agency-level source requirements for which relief is requested, and
compiling the appropriate rationale and supporting information into a standard format suitable
\for submission by the Associate Director, Technical to the applicable Agency-level authorities
Systems Engineering Office will serve as focal point for communication with OCE, and various
other Headquarters Offices, with involvement from Chief Engineer, as Technical Authority for
the program/project/activity. For requests for relief involving Office of Safety Mission
Assurance (OSMA), MSFC Safety Mission Assurance (SMA) Office will serve as focal point for
communication with OSMA.

Full

3.4 The completed compliance matrix shall be attached to the FA for space flight projects and
5PP in Formulation, and/or to the Program Plan, or Project Plan, for programs or projects
entering or in Implementation, and be submitted to OCE. The compliance assessment is
approved along with the applicable agreement/planning document to which it is attached.
For space flight projects and SPP the FA/compliance assessment is approved at MCR and SDR
For uncoupled, loosely coupled, and tightly-coupled programs, the Program Plan/compliance
assessment is approved at SDR. For space flight projects, the Project Plan/compliance
assessment is approved at SRR. For SPP, the Program Plan/compliance assessment is
approved at SRR. For R&T Programs, the Program Plan/compliance assessment is approved at
Formulation Review (FR). For TD Projects, the project plan/compliance assessment is
approved at FR. For R&T Portfolio Projects, the project plan/compliance assessment is
approved at FR. For activities, the compliance assessment is approved when the activity plan
is approved by the appropriate Center governing authority.

Note: If compliance status changes, updated versions of the compliance matrix are incorporated
into an FA, Program Plan, or Project Plan revision, and resubmitted to OCE. For revisions of this
MPR, MSFC programs/projects/activities with an approved compliance assessment may
complete a “changes only” matrix which covers all new or changed requirements, in lieu of
completing the entire matrix again.

Full

NPR
71208

4113

4.1.1.3 The TD Project Lead shall support reviews required by the
governing PMC (section 2.3.2), CMC (section 2.3.3), Strategic Acquisition

26.2 The TD Project Lead shall support reviews required by the governing PMC, the CMC, the
|ASP meeting, the ASM, the PSM, and Special Independent Assessments.

Full

Planning (section 2.2.3), and Special (sections
3.4.3and 452.)

2675

26.7.5 The TD Project Lead shall periodically report the status of project performance to the
CMC in accordance with MPR 7120.4.

Full

NPR
71208

4115

4.1.1.5 For TD Projects, the governing PMC and the DA for each KDP shall
be defined in Table 2.3.2.

26.3 For D Projects, the governing PMC and the DA for each KDP shall be as defined in Table
26-1.

Note: The content of Table 26-1 is based on content taken from NPR 7120.8 adapted here for
specific applicability to MSFC.

Full

NPR
71208

4121

4.1.2.1 NASA's four-part process for managing programs and projects
described in section 1.2.1 consists of: Formulation, Approval,

and Evaluation. The TD Project shall follow the life cycle
in Figure 2.2.1, including the minimum set of reviews and gate products
specified in this NPR.

26.17D projects for which MSFC has management responsibility shall follow the TD Project life
cycle as shown in Figure 26-1.

Note: The content of Figure 26-1 is based on content taken from NPR 7120.8 adapted here for
specific applicability to MSFC.

Full

2611

26.1.1 TD Project Lead shall formulate and implement the TD Project, including the minimum
set of reviews, technical data and planning specified in this chapter.

Full
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25.1.1 The R&T Program Lead shall formulate and implement the R&T Program, including the
minimum set of reviews, technical data, and planning specified in this chapter, assign TD
NPR 4.2.2 The Program Lead, in coordination with the MDAA or MSOD, shall
422 . 25.1.1 Project Leads and R&T Portfolio Project Leads to manage their respective projects (in Full
71208 assign a TD Project Lead to manage the effort. y ! .
coordination with the applicable Center Directors), and manage any project formulation
activities that are required while in the Program’s Formulation Phase.
25.1.1 The R&T Program Lead shall formulate and implement the R&T Program, including the
t of reviews, technical data, and pl ified in this chapter, assign TD
NPR 4.2.2.1 1f a TD Project Lead resides at a Center, the Program Lead shall PInITM S 07 T, teehinical data, and panning spectfied In this chapter, assien
4221 " : 2511 |Project Leads and R&T Portfolio Project Leads to manage their respective projects (in Full
71208 coordinate the assignment of the TD Project Lead with the Center Director.
coordination with the applicable Center Directors), and manage any project formulation
activities that are required while in the Program’s Formulation Phase.
4.2.3 The Program Lead shall manage any project formulation activities - -
. 25.1.1 The R&T Program Lead shall formulate and implement the R&T Program, including the
required while in the Program’s Formulation Phase. The Program Lead, in > . ‘ P ;
. coordination with the MDAR or MSOD, may allocate program funds fo minimum set of reviews, te:hmca data, and plannmgspec}\‘ ied in this chapter, assign TD |
B 423 perform pre-formulation tasks assodiated with a potential project, These 2511 Pro]edct teads andh Rh&T Pur‘tbuhh(: PEDJEC( Leads to anage thfr espective projects (‘m_ Full
funds may be allocated by the Program Lead to specific Centers, managed coord ‘_“a"‘h’” with the applical e e"h'e’ Directors), an anage oY project formulation
internally, or may be used to fund external studies associated with a activities that are required while in the Program’s Formulation Phase.
26.4.1 The TD Project Lead shall create an R&T Project FAD, using the template provided in
|Appendix G of NPR 7120.8 as guidance.
4.2.4 The TD Project Lead shall create an R&T Project FAD, using the ppendix 6 of as guidance.
NPR Note: The R&T Project FAD is approved by the Project DA with concurrence by the Program Lead.
424 template provided in Appendix G. The R&T Project FAD is approved by the 26.4.1 . . . P . Full
71208 The FAD may be implemented as an early version of the project plan, provided it contains all the
Project DA with concurrence by the Program Lead. FAD ) "
specified For projects through the of 0 ty (A0)
process, the MDAA letter selecting a specific AO proposal serves as the FAD.
26411 As a minimum, an R&T Project FAD shall
125 As 2 minimum, an RET project FAD shall: 2. Contain 2 statement of purpose for the proposed project and define tsrelationship to the
Program’s strategic goals and objectives, and its alignment with NASA and/or MSFC
a. Contain a statement of purpose for the proposed project and define its ectnoio ron 5
relationship to the Programs strategic goals and objectives. Y P §
! b. Establish the scope of work to be accomplished
b. Establish the scope of work to be accomplished.
. dentify the TD Project Lead.
c. Identify the TD Project Lead. -
d. Identify the management process for the project.
d. Identify the management process for the project. iy the *
NPR e o e. Provide initial constraints, including resources, schedule and project participants within and
425 e. Provide initial constraints, including resources, schedule and project 26411 Full
71208 " ; 5 ! external to NASA, including international partnerships.
participants within and external to NASA, including international P " .
S f. Define the approach, resources, and reviews required to conduct project formulation and
- Defime the approach, resaurces, and reviews required to conduct project implementation.
oomution oo g 4 prol &. Identify optional KDP B if required by the DA during Formulation or identify optional KDP B
: is not needed
. 1dentify optional KOP B if d by the DA during Formulati
e. dentify optiona {Frequired by the DA during Formulation or Note: Approval of the R&T Project FAD by the Project DA is KDP A, which initiates the Project's
identify optional KDP B is not needed : :
from into the phase of the life cycle.
26.5.1 During Formulation, the TD Project Lead should develop a preliminary WS, project
schedule, and the allocation of resources to perform the project. The preliminary W8S should
4.3.1.2 During Formulation, the TD Project Lead should develop a include an element (level 3 or lower) specifically for capital assets, when purchase of capital
preliminary WBS, project schedule, and the allocation of resources to assets is required. The project’s preliminary WBS and associated final WBS should be
perform the project (see section 4.5.1.1 for later lifecycle requirements). consistent with Appendix K of NPR 7120.8. The NASA Work Breakdown Structure Handbook
The project0s preliminary WBS and associated WBS should be consistent 2651 [and NASA Schedule Management Handbook contain additional guidance which Full
with Appendix K. In coordination with OCFO, the TD Project Lead should programs/projects may use to establish the WBS, accompanying dictionary, and schedule.
NPR 4312 identify and establish a WBS Element (level 3 or lower) specifically for Note: The NASA Work Breakdown Structure Handbook (NASA/SP-2010-3404) and NASA Schedule
71208 - capital assets, when purchase of capital assets is required. In coordination Management Handbook (NASA/SP-2010-3403) are available at
with the OCFO, the TD Project Lead shall complete the Alternative Future https://nen.nasa.gov/web/pm/evm, under the Document Repository folder, in the EVM
Use (AFU) Questionnaire (Form NF 1739) if any NASA-owned equipment Reference Guides sub-folder.
purchased on the project has an acquisition value of $100,000 or greater
"f’ "E'g’ has an e“‘:ate'j useful life of two years or more, and has a 26.5.2 The TD Project Lead shall complete the Capitalization Determination Form (NF 1739) if
planned use on another project. J652 |20V NASA-owned equipment purchased on the project has an acquisition value of $500,0000r|
) reater per item, has an estimated useful life of two years or more, and has a planned use on
another project.
4.3.2.1 The Project Lead shall identify th i ho will
3 € Project Lead shall identify the customers/beneficiaries who il 26.5.3 The Project Lead shall identify the customers/beneficiaries who will benefit from the TD
NPR benefit from the TD Project. The customers/beneficiaries may include ° ¢ ) ; i
4321 2653 |Project. The customers/beneficiaries may include space flight projects, another R&T Program, Full
71208 space flight projects, another R&T Program, another Government agency,
! ) ° another agency, the or the U.S. aerospace industry,
the aeronautics community, or the U.S. aerospace industry.
4.3.2.2 The TD Project Lead shall define specific points of contacts (e.g.,
working groups, advisory committees, integrated product teams, 26.5.4 The TD Project Lead shall define specific points of contacts (e.g., working groups,
NPR 4322 technology infusion liaisons) that are capable of representing the J6sa  |2dvisory committees, integrated product teams, technology infusion liisons) that are capable |
71208 2 customer/beneficiary's requirements (.., technology needs, technology - of thec fary's (e.g., technology needs, technology
P , key and technology maturity) for i key p and technology maturity) for TD.
technology development.
26.5.5 The TD Project Lead shall define customer/beneficiary requirements, objectives,
credible technology needs, and key performance parameters. Credible technology needs are
derived from sources such as the customer/beneficiary’s mission concept studies or DRMs,
technology roadmaps and associated system analysis, or technology gap analysis. This
derivation should be consistent with the overall R&T program goals and objects, not
duplicative of existing TD efforts, and include an assessment of the maturity level of each
needed technology that identifies both the current TRL and a desired, target TRL goal that is
4.3.3.1 The TD Project Lead shall ensure that credible technology needs acceptable to the customer/beneficiary. The derivation should also include assessment of
NPR 4331 are derived from sources such as the customer/beneficiary's mission J6s5  |KPPs thatidentify the minimum threshold performance levels necessary to et the -
71208 - concept studies or design reference missions (DRMs), technology c y's mission and an of any heritage elements.
roadmaps and associated system analysis, or technology gap analysis. The initial derivation of technology needs is done at the system concept level (during
formulation) and is later, iteratively refined (during implementation) down through the WBS
(in conjunction with overall architectural studies and enc-item system design) to provide
greater granularity to the definition of needed technologies and associated technical
performan for key Refer to MSFC-HDBK-3173 for additional,
detailed guidance and best practices, relative to TD project formulation, implementation, and
evaluation. Refer to Appendix L for the system characteristics and criteria that define the
standard TRL levels,
26.5.6 The TD Project Lead shall ensure the customer/beneficiary is involved in these
assessments and the results should be consistent with the customer/beneficiary’s technology
infusion plan. Examples of customer/beneficiary involvement include working with product
4.3.3.2 The TD Project Lead shall ensure the customer/beneficiary is Infuslon plan. Exambles of customer/heneficiary Involvement Include working with produ
NPR integration teams and technical points of contact/liaisons from NASA space flight
4332 involved in these assessments and the results should be consistent with 2656 Full
71208 . A ts, the other NASA-focused technology projects, and
the customer/beneficiary's technology infusion plan. ° :
other commercial partners, to identify gaps/shortfalls in existing technologies, and to review
and assess the TD project’s overall TD plans and technical success criteria for compatibility
with the customer/beneficiary’s technology infusion plans.
4.3.4.1 The TD Project Lead shall ensure that appropriate analyses and 26.5.7 The TD Project Lead shall ensure that appropriate analyses and studies are conducted
studies are conducted to justify technology selections. Techniques such as to justify technology selections.
Alignment Matrices, Return on Investment vs. Risk Matrices, or Technology|
- S-curve Maps can be used to determine the best mix of technologies that Note: Techniques such as Alignment Matrices, Return on Investment vs. Risk Matrices, or
08 4341 will balance the project’s risk posture. Formal systems analysis should be 2657 |Technology S-curve Maps can be used to determine the best mix of technologies that will Full
- performed, when practical, to support the results. These analyses should balance the project’s risk posture. Formal systems analysis should be performed, when practical,
include priorities for alternative to to support the results. These analyses should include investment priorities for developing
maximize the probability of success and to enable rational allocation of aiternative technologies to maximize the probability of success and to enable rational allocation
resources in the event of budget fluctuation. of resources in the event of budget fluctuation.
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26.5.8 The TD Project Lead shall perform an assessment (gap analysis) of related TD activities
in other NASA programs, other Government agencies, and the commercial sector to eliminate
4.3.4.2 The TD Project Lead shall perform an assessment of related y dupli of effort. This is typically based on a literature search
NPR 1342 technology development activities (e.g., Gap Analysis, section 4.7.2.1b) in 65  |2nd technical coordination/communication with points of contact in other NASA programs, 21
71208 other NASA programs, other Government agencies, and the commercial ther agencies, and the sector. This should include (as a
sector to eliminate unnecessary duplication of effort. minimum) a listing of identified technology needs with rationale for each, confirming that
duplicative TD efforts are not currently existing in these other areas, and include
consideration of any related TD efforts that were tried but failed.
26.6.2 Prior to KDP C, a FR shall be conducted per the milestone technical data and planning
4.3.43.1 Prior to KDP C, a Formulation Review shall be conducted. The maturity matrix requirements provided in Table 26-2 and minimum review content in 26.6.2.2
Formulation Review has both an internal and external component. The below. FR may be conducted as a part of Preliminary Design Review.
internal component is a project review to ensure the project is ready to
proceed to KDP C. The external component is an independent assessment 26.6.2.1 The Independent Assessment should be conducted together with the internal
that includes the customer/beneficiary and may involve external advisory component as a single, integrated Formulation Review.
groups such as the National Research Council (NRC). The Formulation
Review will assess the projectGs alignment with the Note: The Formulation Review has both an internal and external component. The internal
NPR 43431 iciary's needs and the adequacy of the TD Project Plan to 2662  |component s a project review to ensure the project is ready to proceed to KDP C. The external 21
71208 meet the specified objectives. The selecting official identified in Table [component is an independent assessment that includes the customer/beneficiary and may
2.3.2 assigns the IA to be performed by one or more organizations. The involve external advisory groups such as the National Research Council (NRC). The Formulation
selecting official for the Formulation Review team (see Table 2.3.2) is Review will assess the project’s alignment with the customer/beneficiary’s needs and the
responsible for the development and approval of the Terms of Reference adequacy of the TD Project Plan to meet the specified objectives. The selecting official identified
(ToR) for the Formulation Review. Conflicts during ToR development in Table 26-1 assigns the IA to be performed by one or more organizations. The external
should be resolved in accordance with section 3.6. The TD Project Lead will [component is accomplished concurrently with the internal component by adding independent
revise the TD Project Plan to properly disposition any recommendations assessors to the internal project review team. The selecting official for the Formulation Review
resulting from the Formulation Review. team (see Table 26-1) is responsible for the development and approval of the Terms of
Reference (ToR).
4.3.5.1To increase the likelihood of successful technology infusion, the TD
Project Lead shall define and document KPPs that are important to the
. KPPs consist of i
parameters that would be readily understood and used by engineers
concerned with the ultimate application of the technology. For each KPP,
both a goal and a threshold will be specified. The goal is a performance
NPR level that the project team is striving for, and the threshold is the
71208 435.1 minimum performance level that users agree is acceptable for the end Full
item deliverable. Typically, the threshold KPP values are set beyond the
current state-of-the art to warrant investment in the project. KPPs include
ion that enables an of the of the 26.5.9 TD Project Lead shall establish and document Key Performance Parameters (KPPs) for
maturity of the technology throughout the development process. The 2659  [each task or deliverable, and ensure that they are reviewed annually by the
definition of a KPP includes defining the appropriate environment and the customer/beneficiary to verify that they are still aligned with mission requirements.
component, subsystem, or system within which the KPP measurements
are to be made.
NPR 4352 4.3.5.2 When the TD Project contains multiple tasks and deliverables, the -
71208 TD Project Lead shall identify KPPs for each task or deliverable.
PR 4.3.5.3 The TD Project Lead shall ensure KPPs are reviewed annually by the
71208 4353 customer/beneficiary to Full
verify that they are still aligned with mission requirements.
4.3.6.2 The TD Project Plan is an agreement between the Project DA, the
Program Lead, and the TD Project Lead that details how the project will be 26.5.10 The TD Project Lead shall create a TD Project Plan, using the template provided in
PR managed. The TD Project Lead shall create a TD Project Plan, using the Appendix H of NPR 7120.8 as guidance, and ensure it is updated (as required) and maintained
71208 4362 template provided in Appendix H. The TD Project Plan is signed by the TD 26510 |consistent with the R&T Program Plan Full
Project Lead and approved by the Project DA with concurrence by the Note: Approval of this project from the formulation phase to implementation (KDP C) is granted
Program Lead. The TD Project Plan is used by the governing PMC in the by the DA’s approval of the TD Project Plan.
review process to determine if the project is fulfilling its agreement.
26.5.10.1 As a minimum, a TD Project Plan shall:
a. State the specific project objectives, performance goals, and their relationship to the
program objectives and goals, and their alignment with NASA and/or MSFC technology
roadmaps.
b. Present a technical description of the project. Identify customer/beneficiary
requirements/objectives, credible technology needs, key performance parameters necessary
to meet the iciary’s mission , and results of analyses/studies
conducted to justify technology selections. Also include an assessment of the maturity level
of each needed technology that identifies both the current TRL and a desired, target TRL goal
that is acceptable to the customer/beneficiary.
c. Document the project requirements/objectives and how they will flow down from the
program to the projects, including Key (kPPs) and
Assessments. Describe the technical performance requirements, technical success criteria, and
technical performance measures (i.e. KPPs) including the specific goals/minimum threshold
values needed to achieve the program/project objectives/goals and meet the
customer/beneficiary needs.
4.3.6.3 As a minimum, a TD Project Plan shall: d. Document an assessment (Gap Analysis) of related TD activities, including failures
a. State the specific project objectives, performance goals, and their experienced in the same or similar development efforts, in other
relationship to the program objectives and goals NASA programs, other Government agencies, and the commercial sector to eliminate
b. Present a technical description of the project. unnecessary duplication of effort. Include in the assessment (gap analysis), how the proposed
. Document the project requirements/objectives, including Key approach will address the failures/LL from any related past TD efforts, and how it will reduce
Performance Parameters (KPPs) the risk of a repeated failure
d. Document an assessment (Gap Analysis) of related technology e. Identify the TD Project Lead.
development activities in other NASA programs, other Government 1. Define the project’s approach, resource (including NASA
agencies, and the commercial sector to eliminate unnecessary duplication personnel, facilities, and aircraft uses), schedule and WBS.
of effort. 8. Describe the project’s strategy for technology transition.
NPR 4363 e. Identify the TD Project Lead. 265101  |N- Summarize the project’s approach for implementing safety, mission assurance and risk Gl
71208 f. Define the projectOs management approach, resource requirements management requirements and whether separate SMA and Risk Management Plans will be
(including NASA personnel, facilities, and aircraft uses), schedule and work developed (see 26.5.13).
breakdown structure. i. Define the specific reviews that will be conducted during the performance of the project,
g. Describe the projectOs strategy for technology transition. including independent assessments.
h. Summarize the risk management approach to be used for the project. li. Document the project's approach to implementing IT security requirements.
i. Define the specific reviews that will be conducted during the Note: Refer to NPR 2810.1, Security of Information Technology for additional detailed
performance of the project. requirements.
- Document the project’s approach to implementing IT security k. Identify any optional KDPs (KDP B, D, and E) required by the DA as well as optional IAs and
requirements in accordance with NPR 2810.1, Security of Information determine the technical data and planning required for each.
Technology. 1. Summarize the systems engineering processes the project will utilize to produce the
k. Identify any optional KDPs (KDP B, D, and E) required by the DA. deliverable technology products (hardware and software), including (as a minimum)
requirements definition, CM/control, lid , and system for the
deliverable technology end item. Reference separate SEMP, if applicable.
m. Describe how the project will develop the payload safety process deliverables in
accordance with NPR 8715.7, for Expendable Launch Vehicle payloads
n. Describe how the project will implement the orbital debris/EOMP requirements specified in
NPR 8715.6, if applicable.
0. Describe how the project will implement the export control requirements specified in MPR
2190.1 and NPR 2190.1.
p. Describe how the project will develop a Human Rating Certification Package (or equivalent
for 1SS payloads) specified in NPR 8705.2, if applicable.
q. Describe how the project will implement the nuclear safety launch approval requirements
specified in NPR 8715.3, if applicable.
Note: This minimum content may be addressed within the project plan, or in a separate
document, at the project’s discretion.
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4.3.6.4 1f warranted by changes in the stated commitments or
NPR 2364 requirements, the TD Project Lead shall update the TD Project Plan. Each 26.5.10 The TD Project Lead shall create a TD Project Plan, using the template provided in Full
71208 revised TD Project Plan s reviewed and approved using the same process |Appendix H of NPR 7120.8 as guidance, and ensure it is updated (as required) and maintained
2 the original 26510  |consistent with the R&T Program Plan.
- 4.3.6.5 The TD Project Lead shall ensure the TD Project Plan and R&T f”:i;‘é’f;":ﬂ;fﬁf:ﬂf;ff: ?ﬁ::ﬁf f{/‘::"“/ma" phesetomplemertaton (81 Qs grnted
71208 43.65 Program Plan are consistent. If changes are required, the approval process v ) - Full
for the applicable document(s) will be followed.
4.3.6.6 If the TD Project resides at a Center, the TD Project Lead shall add
PR the Center Director (or designee) responsible for committing workforce 26.5.10.2 The TD Project Lead shall ensure the applicable Center Director (or designee
1208 4366 and facilities as a concurrence signature to the TD Project Plan. Other 265102 |responsible for committing workforce and facilities) is added as a concurrence signature, to Full
concurrence signatures such as the customer(s)/beneficiary(ies) may be the TD Project Plan, for each Center at which the project resides.
added, if applicable.
4.3.6.7 For TD Projects proposing the construction of new or modification 26.5.11 For TD Projects proposing the construction of new or modification to existing NASA
to existing NASA owned facilities within normal Construction of Facilities owned facilities using Construction of Facilities (CoF) funding, the TD Project Lead shall
(CoF) funding limits (see NPD 7330.1, Approval Authorities for Facility complete a preliminary business case analysis.
NPR 4367 Projects (Revalidated 10/19/04)), the TD Project Lead shall complete a 6511 |Note: A business case guide can be located at fl
71208 preliminary business case analysis in accordance with NPD 8820.2, Design ; ha.n i htm,
and Construction of Facilities and NPR 8820.2, Facility Project Refer to NPD 8820.2, Design and Construction of Facilities, and NPR 8820.2, Facility Project
Implementation Guide. A business case guide can be located at Requirements, for additional details. The “business case analysis” is referred to as a “Life-Cycle
D ha.na i j/codej html Cost Analysis” in NPR 8820.2.
4368 For TD Projects proposing the acquisition of new arcraft, the TD 25.5.le For TO Projects proposing the acquisition of new aircraft, the TD Project Lead shall
coordinate with the Office of Strategic Infrastructure and prepare a business case analysis
NPR Project Lead shall plan and perform these acquisitions in accordance with
1208 4368 PR 79003, NASA Alreraft Operations Management, The term “alrera” 26512 |which will be approved by the MDAA and the AA for the Office of Strategic Infrastructure Full
includes both piloted and unmanned aeril sehicis. Note: Refer to NPR 7900.3, NASA Arcraft Operations Management Manal for additional
details. The term "aircroft" includes both piloted and unmanned aerial vehicles.
PR 4.3.6.9 The TD Project Lead shall ensure that proposals and plans for 26.5.14 The TD Project Lead shall ensure that proposals and plans for subordinate
1208 4369 ac include of (a) 26514 |a include of permit Full
and permit and (b) NEPA evaluation. considerations, and NEPA evaluation.
26.5.13 If a TD Project contains elements that include hardware used for flight (piloted or
unpiloted), flight control software, wind tunnel testing, or systems that could result in
4.3.6.10 1f a TD Project contains elements that include hardware used for potential harm to personnel or property, the Project Lead shall ensure that a SMA Plan and a
NPR flight (piloted or unpiloted), flight control software, wind tunnel testing, 26513  |NiskManagement Plan exist that address the applicable hazards. Full
71208 or systems that could result in potential harm to personnel o property, Note: In many cases, these plans are already established by Center and/or facility procedures for
the TD Project Lead shall ensure a Safety and Mission Assurance (SMA) operations such as wind tunnel tests and flight testing and do not need to be developed by the
plan is developed. The plan identifies and documents project element- 7D Project. These plans may be included as part of the TD Project Plan, provided they contain
specific SMA roles, and with appropri the necessary information.
Headquarters and/or Center- SMA organizations. The plan should reflect
the SMA role in areas such as: procurement, management, design and 26.5.13.1 The S&MA Plan shall identify and document project specific SMA roles,
4356.10 engineering, design verification and test, software design, software i with HQ and/or Center-level SMA
if and test, i i and test, organizations. The SMA Plan also addresses specific critical SMA disciplines, including system
operations, and pre-flight verification and test. In many cases, these plans safety/hazard analysis per NPR 8715.3 and NPR 8705.2; quality assurance per NPD 8730.5; SMA|
are already established by Center and/or facility procedures for compliance verification, audit, and reviews per NPR 8705.6; reliability and maintainability per
NPR operations such as wind tunnel tests and flight testing and do not need to| ¢ s 5, |NPD 8720.1; software safety and assurance per NASA-STD-8719.13 and NASA-STD-8739.8; parts|
71208 be developed by the project. The TD Project Plan should be used to and material quality assurance per NPR 8735.1; contract quality assurance functions per NPR
document when project elements or other entities will need to develop 8735.2; and other applicable NASA safety and mission success requirements.
unique SMA plans. However, this plan should still be a stand-alone Note: The plan should refilect the SMA role in areas such as: procurement, management, design
document. and engineering, design verification and test, software design, software verification and test,
manufacturing, manufacturing verification and test, operations, and pre-flight verification and
test.
4.3.6.111f a TD Project contains elements that include hardware used for
flight (piloted or unpiloted), flight control software, wind tunnel testing,
- or systems that could result in potential harm to personnel or property,
71208 43611 the TO Project Lead shall ensure a risk management plan is developed. In 26.5.13 f a TD Project contains elements that include hardware used for flight (piloted or Ul
many cases, these plans are already established by Center and/or facility unpiloted), flight control software, wind tunnel testing, or systems that could result in
procedures for operations such as wind tunnel tests and flight testing and potential harm to personnel or property, the Project Lead shall ensure that a SMA Plan and a
do not need to be developed by the project. Risk Management Plan exist that address the applicable hazards.
s65.13  |Note: Inmany cases, these plans are already established by Center and/or facility procedures for
4.3.6.12 If a risk management plan does not already exist for a project 6oz |operations such as wind tunnel tests and fiight testing and do not need to be developed by the
element containing hardware used for flight (piloted or unpiloted), flight 7D Project. These plans may be included as part of the TD Project Plan, provided they contain
control software, wind tunnel testing, or systems that could result in the necessary information.
potential harm to personnel or property, the TD Project Lead shall ensure
NPR 43612 a stand-alone risk management plan is developed that includes the 26.5.13.2 MWI 7120.6 contains the Center specific requirements for developing the Risk fl W1 71206
71208 content shown in NPR 8000.4, Risk Management Procedural Requirements. Management Plan
The TD Project Plan should be used to document when unique risk plans
need to be developed for project elements because existing plans are not
sufficient or when no plan exists. However, these plans should still be
stand-alone documents.
4.5.1.1 Use of accepted project management principles will increase the
likelihood that the TD Project will be successful in achieving its technical
objectives within cost and schedule constraints. At a minimum, the TD 26.7.1 The TD Project Lead shall establish a WS, in accordance with Appendix K of NPR
PR Project Lead shall establish a WBS, in accordance with Appendix K, a 71208, a project schedule with milestones for each element in the WBS, and an allocation of
1208 4511 project schedule with milestones for each element in the W8S, and an 2671 the project’s available resources necessary to achieve each milestone. The milestones should Full
allocation of the project's available resources necessary to achieve each be chosen at intervals sufficient to demonstrate steady progress towards achieving the overall
milestone (see section 4.3.1.2 for preliminary requirements). The KPPs for the project.
milestones should be chosen at intervals sufficient to demonstrate steady
progress towards achieving the overall KPPs for the project.
4513 A TD Project Lead shall track progress against a baseline plan. The 26.7.2 The TD Project Lead shall track progress against a baseline plan. The WBS, the project
NPR WS, the project schedule, and the allocation of resources to milestones )
11308 4513 Constitute the baseline plan for ateessing technical, schedule, and cost 2672 [schedule, and the allocation of resources to milestones constitute the baseline plan for Full
assessing technical, schedule, and cost performance.
performance.
4514 For all development projects o single contracts exceeding $250M 26.7.3 The TD Project Lead shall provide immediate written notice and a recovery plan to the
life-cycle cost, the TD Project Lead shall provide immediate written notice
PR e 3 recovery plan to the Program Lead and MDAA or MSOD, if the Program Lead and MDAA or MSOD, if the implementation costs of the project are estimated to
11208 4514 mplementation costs of the aroject are cutimated to exceed the bascline 2673 |exceed the baseline cost by 15 percent or more, or ifa schedule milestone is estimated to be Full
delayed six months or more, for development project (or single contracts) exceeding $250M
cost by 15 percent or more or if a schedule milestone is estimated to be e
delayed six months or more.
26.7.4 The TD Project Lead shall conduct TD Project status reviews annually to assess both
4.5.3.1 The TD Project Lead shall conduct TD Project status reviews progress towards the KPPs and the maturity of the technology. In addition, status reviews may
annually to assess both progress towards the kPPs and the maturity of the be called by the MDA, MSOD, or Program Lead at any time to determine the need to modify
technology. In addition, status reviews may be called by the MDAR, MSOD,| 2674 | " Lt B Full
or Program Lead at any time to determine the need to modify or end the Note: TD Project status reviews may be conducted as part of the MPR 7123.1 defined technical
project. The status reviews are utilized by the Program Lead to
reviews (see 26.7.6) provided that they occur at least annually.
recommend whether the D Project should be continued for another year,
re-directed, modified, or discontinued. Status reviews require
NPR customer/beneficiary involvement (e.g. status review's external 26.7.4.1 The TD Project Lead shall provide (to the R&T Program), documentation summarizing
71208 4531 component) and can help ensure mature technologies are utilized when performance against baseline plan (for technical, schedule, and cost performance), including
available. IA per section 4.5.2.4 may also be conducted in parallel to status| ~ 26.7.4.1 |status/closure of formal actions from previous KDP, and plans for work to be accomplished Full
reviews and act as the status review's external component. Status reviews during next life cycle phase. This includes documentation of progress towards achieving the
may also include members from the Formulation Review panel. The overall KPPs (goals and minimum thresholds) for the project.
Program Lead, in with the y or his/her
ive(s), makes a on TD Project i
to the MDAA or MSOD. KDP F occurs when the Project DA decides to close 2675 26.7.5 The TD Project Lead shall periodically report the status of project performance to the Full

a TD Project or transition the technology to a different project.

CMC in accordance with MPR 7120.4.
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4.6.2.1 At the conclusion of each TD Project, a closeout review of the 26.8.1 The T Project Lead shall conduct a closeout review of the project’s accomplishments
project's including an of the 2681 [and/or failures, including an independent assessment of the final TRL and other maturity Full
7:1;]'?5 24621 final TRL and other maturity measures is performed. A final report is measures, and/or remaining issues. A final report is required for the Closeout Review.
required for the Closeout Review. The TD Project Lead shall document
lessons learned, in accordance with NPR 7120.6, Lessons Learned Process.
2682  [268.2 The TD Project Lead shall document LL, in accordance with this MPR. Full
4.6.3.1 At the conclusion of the TD Project, the TD Project Lead shall 26.8.3 The TD Project Lead shall ensure that sufficient data is archived, in accordance with NPR
ensure that sufficient data is archived so that future users can assess the 1441.1, 50 that future users can assess the technology maturity (e.g., TRL) and incorporate the
technology maturity (e.g., TRL) and incorporate the technology into system technology into system designs.
NPR 1631 designs. These data include the final report from the Closeout Review, 2683 -
71208 - engineering drawings, specifications, test reports, and any other Note: These data include the final report from the Closeout Review, engineering drawings,
of project activities and results necessary for future specifications, test reports, and any other documentation of project activities and results
researchers to understand the work performed and the results that were necessary for future researchers to understand the work performed and the results that were
achieved. achieved, to include both successes and failures
D.1 Program/project/activity records are maintained by the responsible manager or their
designee in accordance with MPR 1440.2 and NRRS 1441.1, Schedule 8, items 101-110. The
4.6.3.2 All documentary information, regardless of format, made or
; exact retention used depends on the type of program/project/activity that generates the
received in the course of conducting NASA R&T Projects are Federal T €
NPR 632 e el b and disnontioned. app.p |FecoTds: MPR 7123.1 requires alis of programy/project/activty records, retention schedules, - MPR 1440.2
71208 - . - todians, locations, and any oth j d NRRS 1441.1
accordance with the guidelines of NPR 1441.1, NASA Records Retention custodians, locations, and any other program/proj - recorcs
o, , to be and by the program/project/activity.
Note: These records include, but are not limited to, documentation concerning
program/project/activity planning, and
4.7.0.2 The TD Project Lead shall Technology Readiness Level
@ TD Project Lead shall ensure Technology Readiness Levels 26.9.1 The TD Project Lead shall ensure TRLs and/or other measures of technology maturity
(TRLs) and/or other measures of technology maturity that are important
" i that are important to the fary are used in with KPPs to assess
NPR to the y are used in with KPPs to assess N N
4712 ; e 2691  |maturity throughout the project life cycle. When a TD Project uses a measure of maturity Full
71208 maturity throughout the project life cycle. When a T Project uses a
other than TRL, the measurement system should map back to TRLs. See the table in Appendix
measure of maturity other than TRLs, the measurement system should e tion o e e
map back to TRLs. TRLS are defined in Appendix J s :
4.7.1.3 An independent group should validate the current state of
maturity. The maturity assessment should involve or be reviewed by the
(ies) or his/her The initial
NPR w713 maturity assessment is done in the Formulation phase and updated atthe| o (2692 The TD Project Lead shall provide data, thru the Program Lead, to an independent -
71208 - project status reviews. At the conclusion of the TD Project, an eroup for their assessment of the project’s maturity assessment
independent assessment of the final TRLis performed. The Program Lead
shall assign the independent group responsible for the Technology
Maturity Assessment.
PR 4.8.1 Portions or elements of TD Projects may be accomplished at different 26.10.1 Portions or elements of TD Projects may be accomplished at different Centers. The TD
208 481 Centers. The TD Project Lead shall flow down requirements for this work 26101 |Project Lead shall flow down requirements for this work sufficiently to ensure requirements Full
: sufficiently to ensure requirements are met at the TD Project level. are met at the TD Project level.
5.1.1.3 The R&T Portfolio Project Lead shall support reviews required by
th ing PMC (section 2.3.2), CMC (section 2.3.3), Strategi :
NPR 113 A: 5_";‘;:;r:r;imn'sglc“:‘izn 5 2)3) and‘zeec‘:“ o )end':"e‘g;\;essmems 2 27.2 The R&T Portfolio Project Lead shall support reviews required by the governing PMC, the -
71208 g A i 23 P! P CMC, the ASP meeting, the ASM, the PSM, and Special Independent Assessments.
(sections 3.4.3
and 5.2.5.6.2).
27.3 For R&T Portfolio Projects, the governing PMC and the DA for each KDP shall be as
NPR si1s 5.1.1.5 For R&T Portfolio Projects, the governing PMC and the DA for each 473 |defined in Table 27-1 and Table 27-2 -
71208 - KDP shall be as defined in Table 2.3.2 and Table 5.1.1. - Note: The content of Table 27-1 and 27-2 is based on content taken from NPR 7120.8 adapted
here for specific applicability to MSFC.
27.1 R&T Portfolio projects for which MSFC has management responsibility shall follow the
NPR 71 |NASAR&T portfolo project lfe cycles as shown in Figure 27-1 and Figure 27-2. -
71208 5.2.1.1 The life cycle of an R&T Portfolio Project follows a structured Note: The content of Figure 27-1and 27-2 s taken from NPR 7120.8 and included here for
5211 process that involves KDPs for assessing progress. An R&T Portfolio Project clarity/readability.
- shall follow the life cycle in Figure 2.2.2, including the minimur set of
reviews and gate products specified in this NPR.
NPR a1 27.1.1 R&T Portfolio Project Lead shall formulate and implement the R&T Portfolio Project, fl
71208 - including the minimum set of reviews, technical data, and planning specified in this chapter.
25.11 The R&T Program Lead shall formulate and implement the R&T Program, including the
NPR 5.2.2.2 The Program Lead, in coordination with the MDAA or MSOD, shall minimum set of reviews, technical data, and planning specified in this chapter, assign TD
1208 5222 assign an R&T Portfolio Project Lead, who is responsible for managingthe |  25.1.1  |Project Leads and R&T Portfolio Project Leads to manage their respective projects (in Full
- R&T Portfolio Project. coordination with the applicable Center Directors), and manage any project formulation
activities that are required while in the Program’s Formulation Phase.
25.1.1 The R&T Program Lead shall formulate and implement the R&T Program, including the
. 5.2.2.2.11f an R&T Portfolio Project Lead resides at a Center, the Program minimum set of reviews, technical data, and planning specified in this chapter, assign TD
208 52221 Lead shall coordinate the assignment of the R&T Portfolio Project Lead 2511 |Project Leads and R&T Portfolio Project Leads to manage their respective projects (in Full
with the Center Director. coordination with the applicable Center Directors), and manage any project formulation
activities that are required while in the Program's Formulation Phase.
27.4.1 The R&T Portfolio Project Lead shall create an R&T Project FAD, using the template in
Appendix G of NPR 7120.8 as guidance, or create an appendix to the Cross-Program Research
Pl Appendix F of NPR 7120.8 as guidance). The R&T Project FAD d by th
5.2.2.3 The R&T Portfolio Project Lead shall create an R&T Project FAD or an (using Appendix F o 2s guidance). The role s approved by the
NPR an appendix to the Cross-Program Research Plan (see Appendix F), usiny Project DA with concurrence by the Program Lead.
5223 ppendi: i« e ‘ PP - using 27.41  |Note: The Program Lead, in coordination with the MDAA or MSOD, should provide, in writing, a Full
71208 the template in Appendix G. The R&T Project FAD is approved by the
scope of the project to the R&T Portfolio Project Lead. The FAD may be implemented as an
Project DA with concurrence by the Program Lead ‘ ’ ! '
early version of the project plan, provided it contains all the specified information. For projects
established through the Announcement of Opportunity (AO) process, the MDAA letter selecting
a specific AO proposal serves as the FAD.
27.4.2 As a minimum, an R&T Portfolio Project FAD shall:
5224 As 2 minimum, an R&T Project FAD shall: a. Contain a statement of purpose for the proposed project and define tsrelationship to the
Program's strategic goals and objectives, and its alignment with NASA and/or MSFC technology
2. Contain a statement of purpose for the proposed project and define its iGN
relationship to the Program's strategic goals and objectives. ps.
b. Establish the scope of work to be accomplished
b. Establish the scope of work to be accomplished.
i o . dentify the R&T Portfolio Project Lead
. Identify the R&T Portfolio Project Lead. " .
d. Identify the management process for the project.
d. Identify the management process for the project.
NPR e. Provide initial constraints, including resources, schedule and project participants within and
5224 e. Provide initial constraints, including resources, schedule and project 2742 . Full
71208 external to NASA, including international partnerships.

participants within and external to NASA, including international
partnerships.

f. Define the approach, resources, and reviews required to conduct project
formulation.

&. Identify optional KDP B, if required by the DA, during Formulation or
identify if optional KDP B is not needed.

1. Define the approach, resources, and reviews required to conduct project formulation and
implementation.

g. Identify optional KDP B, if required by the DA, during Formulation or identify if optional KDP
Bis not needed.

Note: KDP A (Figure 27-1) occurs when the Project DA approves the Project FAD, which initiates
the R&T Portfolio Project's movement from Pre-Formulation into the Formulation phase of the

life cycle.
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27.5.1 The R&T Portfolio Project Lead should develop a preliminary WBS, project schedule,
51232 During Formulation, the R&T Portfolio Project Lead should develop and the allocation of resources to perform the project. The project’s preliminary WES and
- ] associated WBS should be consistent with Appendix K of NPR 7120.8. In coordination with the
a preliminary WBS, project schedule, and the allocation of resources to
OCFO, the R&T Portfolio Project Lead should identify and establish a W8S Element (level 3 or
perform the project (see section 5.2.5.2 for later life cycle requirements) ) i .
e et lower) specifically for capital assets, when purchase of capital assets is required. The NASA
NPR Prol § § Work Breakdown Structure Handbook and NASA Schedule Management Handbook contain
oos preliminary WBS and associated WBS should be consistent with Appendix | 27.5.1 |1 ork Bremtaon ok oroject o sotablien the WS ° Full
K. In coordination with the OCFO, the R&T Portfolio Project Lead should e e+ e/prelects may use to establish the WES, accompanying
: . " ictionary, and schedule.
identify and establish a WBS Element (level 3 or lower) specifically for
5232 - u;“’asse(s ! s v Note: The NASA Work Breakdown Structure Handbook (NASA/SP-2010-3404) and NASA Schedule
P . : ) A Management Handbook (NASA/SP-2010-3403) are available at
when purchase of capital assets is required. In coordination with the oy Tty SN o tory folder,in the EVM
OCFO, the R&T Portfolio Project Lead shall complete the Alternative Ref‘fm:ﬁ’g"”;:f:;‘;;de‘:’" evm, under the Document Repository folder, in the
i y
Future Use (AFU) Questionnaire (Form NF 1739) if any NASA owned uices su
equipment purchased on the project has an acquisition value of $100,000
or greater per item, has an estimated useful life of two years or more, and 27.5.2 In coordination with the OCFO, the R&T Portfolio Project Lead shall complete the
NPR has a planned use on another project. 152 Capitalization Determination Form (NF 1739) if any NASA owned equipment purchased on the fll
71208 - project has an acquisition value of $500,000 or greater per item, has an estimated useful life
of two years or more, and has a planned use on another project.
5.2.3.3.1 The R&T Portfolio Project Lead shall create the R&T Portfolio
Project Pl dix to the Cross-Pr Research Pl
roject Plan or an appendix to the Cross-Program Research Plan (see 27.5.6 The R&T Portfolio Project Lead shall create the R&T Portfolio Project Plan, using the
Appendix F), using the template provided in Appendix 1. The R&T Portfolio
NPR template provided in Appendix I of NPR 7120.8 as guidance, o create an appendix to the
52331 Project Plan is signed by the R&T Portfolio Project Lead and approved by 2756 : ¢ Full
71208 : ] Cross-Program Research Plan (using Appendix F of NPR 7120.8 as guidance), update it as
the Project DA, with concurrence by the Program Lead. The R&T Portfolio ° reh Plan {ust "
: required and ensure it is maintained consistent with the R&T Program Plan.
Project Plan is used by the governing PMC in the review process to
determine if the project is fulfilling its agreement.
27.5.6.1 As a minimum, an R&T Portfolio Project Plan shall:
a. State the area of specialty of the R&T Portfolio Project, the R&T Portfolio Project's
5.2.3.3.2 As a minimum, an R&T Portfolio Project Plan shall: objectives, and the relationship to the program objectives and goals, and alignment with
2. State the area of specialty of the R&T Portfolio Project, the R&T NASA and/or MSFC technology roadmaps. Describe the specific research investigation areas
Portfolio Project's objectives, and the relationship to the program needed to satisfy the goals and objective, along with the technical requirements and
objectives and goals. technology maturity assessment results for each area.
b. Define a process for the solicitation, evaluation, and selection of b. Define a process for the solicitation, evaluation, and selection of proposals (including
proposals (including identifying Selection Official(s)) for competed identifying Selection Official(s)) for competed portions of the R&T Portfolio Project. (See NPR
portions of the R&T Portfolio Project. Note that this may be accomplished 1080.1, MWI 5000.1, and MWI 5115.1)
by referencing appropriate sections of standard R&T process documents, Note: This may be accomplished by referencing appropriate sections of standard R&T process
including the Guidebook for documents, including the Guidebook for Proposers to NASA Research Announcements
Proposers to NASA Research Announcements ( hq.nasa. and any MD or MSO omnibus
o ha.n and any MD NASA Research Announcements (NRA) (e.g., Research Opportunities in Space and Earth Sciences
or MSO omnibus NASA Research Announcements (NRA) (e.g., Research (ROSES) or Research Opportunities in Aeronautics (ROA)).
Opportunities in Space and Earth Sciences (ROSES) or Research c. Establish evaluation criteria, including considerations of technical merit, relevance to the
Opportunities in Aeronautics (ROA)). Agency's vision and mission, as defined by NPD 1001.0, NASA Strategic Plan, and cost realism
c. Establish evaluation criteria, including considerations of technical merit, or reference existing documentation that defines this process. Describe how often reviews will
relevance to the Agency's vision and mission, as defined by NPD 1001.0, be conducted and how the evaluation team will be formed.
NASA Strategic Plan, and cost realism or reference existing documentation d. Identify an integrated budget typically for three or five years, including appropriate WBS
NPR that defines this process. Describe how often reviews will be conducted 7564 |clements (see Appendix K of NPR 7120.8) consistent with available R&T program resources. -
71208 and how the evaluation team will be formed. > le. Include a multi-year schedule for the R&T Portfolio Project.
d. Identify an integrated budget typically for three or five years, including . Identify the R&T Portfolio Project Lead.
appropriate WBS elements (see Appendix K) consistent with available R&T &. Identify a management and control structure to implement the R&T Portfolio Project.
program resources. h. summarize the project’s approach for implementing safety, mission assurance and risk
e. Include a multi-year schedule for the R&T Portfolio Project. management requirements and whether separate SMA and Risk Management Plans will be
. 1dentify the R&T Portfolio Project Lead developed (see 27.5.11)
&. 1dentify a management and control structure to implement the R&T i. Define the project's resource requirements, including NASA personnel, facilities, and aircraft
Portfolio Project. uses.
h. Summarize the risk management approach to be used for the R&T . Define the specific reviews that will be conducted during the performance of the R&T
Portfolio Project. Portfolio Project, including independent assessments.
i. Define the project's resource requirements, including NASA personnel, k. Document the project's approach to implementing IT security requirements.
facilities, and aircraft uses. Note: Refer to NPR 2810.1, Security of Information Technology, for additional detailed
. Define the specific reviews that will be conducted during the requirements,
performance of the R&T Portfolio Project. 1. dentify any optional KDPs (KDP B, D, and E) required by the DA
k. Document the project's approach to implementing IT security m. Summarize the systems engineering processes the project will utilize to carry out the
requirements in accordance with NPR 2810.1, Security of Information research and produce the results (ie. basic knowledge, applied
Technology. technologies), including (as a minimum) requirements definition, CM/control of research
1. Identify any optional KDPs (KOP B, D, and E) required by the DA facilities/test equipment, , and revi of research data for
compliance with the project level requirements/goals/objectives. Reference separate SEMP, if
applicable.
5.23.3.3 If warranted by changes in the stated commitments or
NPR 52333 requirements, the R&T Portfolio Project Lead shall update the R&T -
71208 Portfolio Project Plan. Each revised R&T Portfolio Project Plan is reviewed 27.5.6 The R&T Portfolio Project Lead shall create the R&T Portfolio Project Plan, using the
and approved using the same process as the original 1756 |template provided in Appendix | of NPR 7120.8 as guidance, or create an appendix to the
"> |cross-Program Research Plan (using Appendix F of NPR 7120.8 as guidance), update it as
52.3.3.4 The R&T Portfolio Project Lead shall ensure the R&T Portfolio required and ensure it is maintained consistent with the R&T Program Plan.
NPR
1208 52334 Project Plan and R&T Program Plan are consistent. If changes are required, Full
- the approval process for the applicable document(s) will be followed
5.23.3.5 If the R&T Portfolio Project resides at Centers, th i '
© orttolio Project resides at one or more Centers, the 27.5.7 The R&T Portfolio Project Lead shall ensure the applicable Center Director (or designee
NPR R&T Portfolio Project Lead shall add the Center Director(s) or his/her
52335 ; o 2757 |responsible for committing workforce and facilties) is added as a concurrence signature, to Full
71208 designee(s) responsible for committing workforce and facilities as ‘ -
* worce the R&T Portfolio Project Plan, for each Center at which the project resides.
concurrence signature(s) to the R&T Portfolio Project Plan.
7.4 i lude the mil ]
51235 Prior to KOP C, a Formulation Review shall be conducted. The 27.6.1 Pror to KDP C,a FR shall be conducted o include the milestone technical data and
‘ planning maturity matrix requirements provided in Table 27-3.
Formulation Review has both an internal and external component. The )
27.6.1.1 The Independent Assessment should be conducted together with the internal
internal component is a project review to ensure the project s ready to
component as a single, integrated FR.
proceed to KDP . .
o Note: The FRhas both an internal and external component. The internal component is a project
C. The external component is an independent assessment and is optional
review to ensure the project is ready to proceed to KDP C. The external component is an
NPR per DA discretion. The selecting official identified in Table 2.3.2 assigns the|  27.6.1, : : ’
5235 o : d independent assessment and is optional per DA discretion. The selecting official identified in Full
71208 A to be performed by one or more organizations. The selecting official for | 27.6.1.1 elec
e Table 27-1 assigns the IA to be performed by one or more organizations. The external
Formulation Review team (see Table 2.3.2) i responsible or the component is accomplished concurrently with the internal component by adding independent
" assessors to the internal project review team. The selecting official for the Formulation Review
development and approval of the ToR for the Formulation Review.
team (see Table 27-1) is responsible for the development and approval of the ToR for the FR.
Conflicts during ToR development should be resolved in accordance with
oo 26 Conflicts during ToR development should be resolved in accordance with the dissenting opinion
o process in MCP 8070.2, (MSFC) Technical Authority Implementation Plan.
27.5.8 For R&T Portfolio Project the construction of dification to exist
5.2.3.6 For R&T Portfolio Projects proposing the construction of new o or R&T Portlollo Projects proposing the construction of new or modification to existing
NASA owned facilities using Construction of Facilities (CoF) funding, the R&T Portfolio Project
modification to existing NASA owned facilities using CoF funding, the R&T 8 i
° ! Lead shall complete a preliminary business case analysis.
. Portfolio Project Lead shall complete a preliminary business case analysis, A B
08 5236 in accordance with NPD 8820.2, Design and Construction of Facilties and 2758 e - Full
NPR 8820.2, Facility Project Implementation Guide. A business case guide g 9.nasa.gov/e emi .
o e i at Refer to NPD 8820.2, Design and Construction of Facilities, and NPR 8820.2, Facility Project
nasa - Requirements, for additional details. The “business case analysis” is referred to as a “Life-Cycle
P -na.nasa oae) e Cost Analysis” in NPR 8820.2.
5. T P
51237 For R&T Portfolio Projects proposing the acquisition of new 27.5.9 For R&T Portfolio Projects proposing the acquisition of new aircraft, the RT Portfolio
Project Lead shall coordinate with the Office of Strategic Infrastructure and prepare a business
NPR aircraft, the R&T Portfolio Project Lead shall plan and perform these case analysis which will be approved by the MDAA and the AA for the Office of Strategic
08 5237 acquisitions, in accordance with NPR 7900.3, NASA Aircraft Operations 2759 Inmswlure PP v 8 Full
™ t. The t ft includes both piloted and d g
anagement. The term ajrarat Includes both plloted and unmannet Note: Refer to NPR 7900.3, NASA Aircraft Operations Management Manual, for additional
aerial vehicles. ; S y
details. The term aircraft includes both piloted and unmanned aerial vehicles.
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. ;:f;{he R&T Portfolio Project Lead‘::z;:"sm that p’°"°:?';)a"d 27.5.10 The R&T Portfolio Project Lead shall ensure that proposals and plans for subordinate
7120.8 5238 . and permit and (b) NEPA 27.5.10 a include of permit Full
! considerations, and NEPA evaluation.
evaluation.
27.5.11 If an R&T Portfolio Project contains elements that include hardware used for flight
(piloted or unpiloted), fight control software, wind tunnel testing, or systems that could
5.2.3.9 I an R&T Portfolio Project contains elements that include result in potential harm to personnel or property, the Project Lead shall ensure that a SMA
NPR hardware used for flight (piloted or unpiloted), flight control software, 751 |Planand a Risk Management plan exist that address the applicable hazards. -
71208 wind tunnel testing, o systems that could result in potential harm to Note: In many cases, these plans are already established by Center and/or facility procedures for
personnel or property, the R&T Portfolio Project Lead shall ensure a Safety operations such as wind tunnel tests and flight testing and do not need to be developed by the
and Mission Assurance (SMA) plan is developed. The plan identifies and Portfolio Project. These plans may be included as part of the R&T Portolio Project Plan, provided
project el pecific SMIA roles, they contain the necessary information.
ips, with i and/or Center- SMA
organizations. The plan should reflect the SMA role in areas such as:
5239 procurement, management, design and engineering, design verification 27.5.11.1 The SMA Plan shall identify and document project specific SMA roles,
and test, software design, software verification and test, manufacturing, i i with HQ and/or Center- SMA organizations.
manufacturing verification and test, operations, and pre-flight verification The SMIA Plan also addresses specific critical SMA disciplines, including system safety/hazard
and test. In many cases, these plans are already established by Center analysis per NPR 8715.3 and NPR 8705.2; quality assurance per NPD 8730.5; SMA compliance
and/or faciity procedures for operations such as wind tunnel tests and Verification, audit, and reviews per NPR 8705.6; reliability and maintainability per NPD 8720.1;
NPR flight testing and do not need to be developed by the project. The R&T 7511 |oftware safety and assurance per NASA-STD-8719.13 and NASA-STD-8739.8; parts and
71208 Portfolio Project Plan should be used to document when project elements material quality assurance per NPR 8735.1; contract quality assurance functions per NPR
or other entities will need to develop unique SMA plans. However, these 8735.2; and other applicable NASA safety and mission success requirements.
plans should stil be stand-alone documents Note: The plan should reflect the SMA role in areas such as: 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.
5.2.3.10 If an R&T Portfolio Project contains elements that include
hardware used for flight (piloted or unpiloted), flight control software,
wind tunnel testing, or systems that could result in potential harm to
NPR 52310 personnel or property, the R&T Portfolio Project Lead shall ensure a risk full
71208 management plan is developed. In many cases, these plans are already 27.5.11 If an R&T Portfolio Project contains elements that include hardware used for flight
established by Center and/or facility procedures for operations such as (piloted or unpiloted), flight control software, wind tunnel testing, or systems that could
wind tunnel tests and flight testing and do not need to be developed by result in potential harm to personnel or property, the Project Lead shall ensure that a SMA
the project. Plan and a Risk Management Plan exist that address the applicable hazards.
5.2.3.11 If a risk management plan does not already exist for a project 27511, |Note: In many cases, these plans are already established by Center andor facility procedures for
element containing hardware used for flight (piloted or unpiloted), flight | 27.5.11.2  |operations such as wind tunnel tests and flight testing and do not need to be developed by the
control software, wind tunnel testing, o systems that could result in Portfolio Project. These plans may be included as part of the R&T Portfolio Project Plan, provided
potential harm to they contain the necessary information.
personnel or property, the R&T Portfolio Project Lead shall ensure a stand-
NPR sastt alone risk management plan is developed that includes the content shown 27.5.11.2 MWI 7120.6 contains the Center specific requirements for developing the Risk -
71208 in NPR 8000.4, Risk Management Procedural Requirements. The R&T Management Plan.
Portfolio Project
Plan should be used to document when unique risk plans need to be
developed for project elements because existing plans are not sufficient or|
when no plan exists. However, these plans should still be stand-alone
documents.
5.2.5.2 Use of accepted project management principles will increase the
likelihood that the R&T Portfolio Project will be successful in achieving ts
technical objectives within cost and schedule constraints. At a minimum, 27.7.1 At a minimum, the R&T Portfolio Project Lead shall establish a WBS, in accordance with
the R&T Portfolio Project Lead shall establish a WBS, in accordance with Lead s ¢
NPR Appendix K of NPR 7120.8, a project schedule with milestones for each element in the W8S,
5252 Appendix K, a project schedule with milestones for each element in the 27.71 > Full
71208 ‘ e and an allocation of the project’s available resources necessary to achieve each milestone The
W8S, and an allocation of the project's available resources necessary to " <0
! . milestones should be chosen at intervals sufficient to demonstrate steady progress.
achieve each milestone (see section 5.2.3.2 for preliminary requirements).
The milestones should be chosen at intervals sufficient to demonstrate
steady progress.
27.7.2 The R&T Portfolio Project Lead shall track progress against a baseline plan. The WBS,
5.2:5:3 An RET Portfoli Project Lead shall track progress against a the project schedule, and the allocation of resources to milestones constitute the baseline
basaline plon. The WES, the project chedule, and the alocation of plan for assessing technica),schedule, and cost performance. Note that it is not uncommon to
re-baseline R&T Portfolio Projects due to the uncertain nature of research. It is possible that
resources to milestones constitute the baseline plan for assessing
NPR 5253 technical, schedule, and cost performance. Note that it is not uncommon 2772  [this may occur as a result of periodic assessments. Full
71208 o g Note: The Project DA will determine if optional KDPs (KDP D and E) are required during
to re-baseline R&T Portfolio Projects due to the uncertain nature of !
reoearn 1t 5 possible that this may oeut 25 romuts of pertodic Implementation or if the optional KDPs (KDP D and E) are not needed. These optional KDP are
e added at the Project DA's discretion and identified in the Project FAD. If these optional KDPs are
required, the Project DA should determine the gate products required prior to these optional
KDPs.
27.7.3.1 The R&T Portfolio Project Lead shall conduct R&T Portfolio Project status reviews
annually to assess progress towards the R&T Portfolio Projects goals and for NASA officials to
gain better insight into the R&T work being performed. The R&T Portfolio Project status
reviews are also utilized by the Program Lead and R&T Portfolio Project Lead to decide
5.2.5.5.1 The R&T Portfolio Project Lead shall conduct R&T Portfolio 27.731  |whether the R&T Portfolio Project should be continued for another year or transferred/closed
Project status reviews annually to assess progress towards the R&T for lack of sufficient progress These reviews can also be called by the MDAA, MSOD, or
Portfolio Projects goals and for NASA officials to gain better insight into Program Lead at any time to determine the need to modify or end the project. The R&T
the R&T work being performed. The R&T Portfolio Project status reviews Portfolio Project status reviews and the R&T Portfolio Cycle status reviews may be combined
are also utilized by the Program Lead and R&T Portfolio Project Lead to per R&T Portfolio Project Lead direction.
NPR 52551 decide whether the R&T Portfolio Project should be continued for another -
71208 vear or transferred/closed for lack of sufficient progress (see section 27.7.3.2 The R&T Portfolio Project Lead shall provide (to the R&T Program), documentation
5.2.6.1). These reviews can also be called by the MDA, MSOD, or Program
summarizing performance against baseline plan (for technical, schedule, and cost
Lead at any time to determine the need to modify or end the project. The
R&T Portfolio Project status reviews and the R&T Portfolio Cycle status 27732  |Perormance), indluding status/closure of formal actions from previous KDP, and plans for
: > ° Sews work to be accomplished during next lfe cycle phase. This includes documentation of
reviews (see section 5.2.5.7.4) may be combined per R&T Portfolio Project
Lead direction progress towards achieving the overall technology maturity goals, technical performance
measures, and technical success criteria for the project and research investigation areas.
775 [277:5 The R&T Portfolio Project Lead shall periodically report the status of project
performance to the CMC in accordance with MPR 7120.4.
5.2.5.7.4 Status reviews (see Figure 2.2.3) typically occur annually during
Portfolio Cycle implementation through the review of each group of R&T
investigations and the progress reports submitted by the selected
investigators. The status reviews are utilized by the Program Lead and R&T 27.7.4.3 The Program Lead and R&T Portfolio Project Lead shall use the status reviews to
Portfolio Project Lead to decide whether each R&T investigation should be decide whether each R&T investigation should be continued for another year or
continued for another year or transferred/closed for lack of sufficient transferred/closed for lack of sufficient progress. The status reviews are used to:
NPR 52574 progress. The status reviews are sed to: 2. Determine changes in scope that effect subsequent solicitations.
71208 a. Determine changes in scope that effect subsequent solicitations. b. Provide information to support evaluation of performance, as specified in the R&T Portfolio
b. Provide information to support evaluation of performance, as specified Project Plan, R&T Program Plan, or Cross-Program Research Plan.
in the R&T Portfolio Project Plan, R&T Program Plan, or Cross-Program 7743 |cDetermine f the resuts of any of the R&T investigations are ready to be transitioned to i
Research Plan. e another project or to an organization outside the Agency.
c. Determine if the results of any of the R&T investigations are ready to be d. Determine if any of the R&T investigations should be terminated.
transitioned to another project or to an organization outside the Agency.
4. Determine if any of the R&T investigations should be terminated. Note: Prior to the decision to terminate a contract or multiyear grant prior to completion of the
terms of the document, the R&T Portfolio Project Lead should consult with the
Officer to und the full legal and cost ramifications.
5.2.5.7.5 Prior to the decision to terminate a contract or multiyear grant
NPR 52575 prior to completion of the terms of the document, the R&T Portfolio
7120.8 o Project Lead should consult with the Contracting/Procurement Officer to

understand the full legal and cost ramifications.
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5.2.5.7.6 The status of publication of R&T investigations should be
reported to the Project Lead on an annual basis. The R&T Portfolio Project
PR Lead should ensure investigators are encouraged to publish the results of
71208 52576 R&T investigations. The R&T Portfolio Project Lead should ensure that Full
- NASA investigators publish or disseminate the results of NASA R&T 27.7.4.4 Status of publications shall be reported to the Project Lead on an annual basis and
activities according to the data dissemination plans documented in the final reports are archived in the NASA Scientific and Technical Information System.
Program and Project Plans. 27744
! Note: Refer to NPR 2200.2, Requi for Approval, and ion of
5.2.5.7.7 The R&T Portfolio Project Lead should ensure investigators NASA Scientific and Technical Information, for additional details
submit final reports for investigations funded through grants and
NPR 52577 contracts, and ensure that final reports are archived in the NASA Scientific -
71208 e and Technical Information System, as specified in NPR 2200.2,
Requirements for Documentation, Approval, and Dissemination of NASA
Scientific and Technical Information.
PR 5.2.6.2 In the R&T Portfolio Project Transition/Closure Phase, the results of] 27.8.1 In the R&T Portfolio Project Transition/Closure Phase, the results of R&T investigations
71208 R&T investigations are published and archived or transitioned to another 2781 [shall be published and archived or transitioned to another project, and the investigations
5262 project, and the investigations are then closed out. The R&T Portfolio closed out. Full
NPR Project Lead shall document lessons learned, in accordance with NPR
71208 7120.6, Lessons Learned Process. 2782 (27.8.2 The R&T Portfolio Project Lead shall document LL, in accordance with this MPR.
.1 P I f R&T Portfolio P lish
5:3.1 Portions or elements of R&T Portfolio Projects may be accomplished 27.9.1 Portions or elements of R&T Portfolio Projects may be accomplished at different
NPR at different Centers. The R&T Portfolio Project Lead shall flow down oo "
531 2791  |Centers. The R&T Portfolio Project Lead shall flow down requirements for this work Full
71208 requirements for this work sufficiently to ensure requirements are met at
sufficiently to ensure requirements are met at the R&T Portfolio Project level
the R&T Portfolio Project level.
2.2 All MSFC programs, projects, and activities shall follow the applicable requirements as
described in Table 2-1. Chapters 1-23 are applicable for:
1. All current and future MSFC-managed space flight programs and projects and the MSFC-
managed, subordinate activities that fall under them, including:
1a. All MSFC spacecraft, launch vehicles, and instruments developed for space flight programs
and projects,
. Tech ! h; -
b- Technical standards products and this NPR are also applicable to 1b. All MSFC research and TDs that are: (1) directly funded by and to be incorporated into a Paragraphs 22.1:6 apply
programs and projects managed under NPR 7120.5, NASA Space Flight . . oo the technical standard
space flight program/project, and (2) the space flight mission’s success and schedule are N
NPR Program and Project Management Requirements; NPR 7120.7, NASA requirements in MPR
P2b 22,1,2, 4. |directly tied to the success of the research and TD, or (3) the research and TD is a large scale Full
7120.10 Information Technology and Institutional Infrastructure Program and L : 71201 (chapter 4.2) to
_ (i.e. life-cycle cost (LCC) greater than $250 million) development project,
Project Management Requirements; and NPR 7120.8, NASA Research and § N N rors N each of the types of
1c. All MSFC critical technical facilities specifically developed, or significantly modified for
Technology Program and Project Management Requirements. programs/projects.
space flight systems, and ground systems that are in direct support of space flight operations.
2. All MSFC-managed research and technology programs and projects not meeting the criteria
in 1. above, and the MSFC-managed , subordinate activities that fall under them.
Chapter 1-4 (common requirements) and Chapter 29 (specific requirements
4. AIlIT and Institutional Infrastructure programs and projects not meeting the criteria in 1.
above. Chapter 1-4 (common requirements) and Chapter 29 (specific requirements)

MSFC's processes places
4.2.2.2.d. During Agency-wide review, MSFC engineering discipline experts shall technically the responsibilitly on
review for adequacy and accuracy and provide concurrence or comments for new, and MSFC Engineering, S&MA,
revisions to, existing NASA Technical Standards (Engineering). and OCIO to ensure the
4.2.2.3.b. During Agency-wide review, the Director, MSFC SMA Directorate, or designated Technical Standards are

I, shall that NASA Technical Standards (OSMA) d by th .
2.3.1 Mission Directorates and program and project managers support the | 4.2.2.2.d, | o oy Shall ensure tha  Technical Standards (OSMA) are reviewed by the properly reviewed by
' . . appropriate MSFC offices and disciplines with comments returned to the NASA OSMA. .
NPR Agency’s established processes for reviewing technical standards products
231 4.2.2.4.b. During Agency-wide review, the Director, MSFC OCIO, or designated personnel, shall Full MSFC (i.e. discipli
712010 for technical accuracy and adequacy and provide comments when N at (i.e. discipline
necessar ensure that NASA Technical Standards (OCIO) are reviewed by the appropriate MSFC offices experts within those
v and disciplines with comments returned to the NASA OCIO. organizations, as well s
1.10 MSFC personnel/discipline experts from Engineering Directorate, Safety and Mission by the appropriate
Assurance, and MSFC Office of Chief Information Officer (as applicable) program/project
1.10.3 Reviews draft NASA Technical Standards for adequacy and accuracy during Agency-wide personnel).
reviews (see 4.2).
4.2.1.1 Programs/projects/activities, in conjunction with the appropriate Technical Authority,
shall select technical standards for use as program/project and contract , giving
preference to outcome-based, performance standards (as opposed to prescriptive, process-
based design standards), according to the following order of priority:
(a.) Standards imposed by legal requirements (e.g., regulations).
(b.) Mandatory NASA Technical Standards (i.e., those imposed by NASA directives)
(c.) VCS, domestic and international.
(d.) Other Government (Non-NASA) Standards.
4211 |(e) Other NASA Technical Standards (i.e., those not imposed by NASA directives).
(f.) MSFC Technical Standards.
Note: Technical standard selection is based on currency and applicability to the particular
program/project requirements and should include selection of those standards considered
2.3.2 Mission Directorates and program and project managers evaluate, necessary to promote mission success and engineering excellence. Current versions should be
select, tailor, when necessary, and use technical standards and selected, except when justified as impractical or incompatible with program/project
NFR specifications as program and project requirements in accordance with requirements. Where previous/obsolete versions or multiple versions have applicability, clearly
7120.10 232 NPR 7120.5, NPR 7120.7, NPR 7120.8, or NASA-STD-8709.20, Management identify the intended use of each version (e.g., on a Master List, or in a project plan, Full
: of Safety and Mission Assurance Technical Authority (SMA TA) | memorandum, task agreement, or contract).
Requirements, observing and protecting copyrights and managing
classified national security and sensitive but unclassified information. N i i i i
4.2.12 , in with the appropriate Technical Authority,
shall evaluate those standards listed as “NASA-endorsed technical standards” for use as
4212 g ject and contract 3
o Note: “NASA-endorsed technical standards” is a “pick list” intended to promote commonality in
use across NASA and includes VCS, and other Government standards, as well as NASA Technical
Standards. This list is accessible at https://standards.nasa.gov.
4.2.1.4 When tailoring requirements in technical standards, programs/projects/activities shall
document the changes with traceability to the original requirements, and obtain approval
4214  |from the appropriate Technical Authority.
o Note: The NASA OCE has delegated the authority to approve waivers/deviation to requirements
in engineering technical standards to the Center Director. MCP 8070.2 further delegates this
authority to the implementing chief engineer for the program/project.
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1.2 Director, MSFC Engineering Directorate, (or designee)
1.2.4 Provides concurrence with NASA Technical Standards (Engineering) (see Chapter 4.2).
1.3 Director, MSFC SMA Office
1.3.2 Ensures review of NASA Technical Standards (OSMA) (see Chapter 4.2).
12,
124, |14 Center MSFC Chief Information Officer (CIO)
13, 1.4.3 Ensures review of NASA Technical Standards (OCIO) (see Chapter 4.2).
132,
14, 4.2.2.1.2 When the need is identified by NASA to participate in development/revision of a
143, |VCS or other VCS bodies' actvities, MSFC personnel/discipline experts may propose
participation through their i to the Di Office level, with
2.4.1 Center Directors, or designees, support established processes for (1) notification to the MSFC representative to the NESP.
development and maintenance of voluntary consensus standards and
other Government technical standards products, (2) NASA technical 4.2.2.1.b The applicable Director (or designee) for Engineering, SMA, or OCIO shall authrize, by|
7122; 241 standards products, including but not limited to, maintenance and memorandum, MSFC personnel/discipline experts to participate in developing VCS or other Full
improvement of NASA technical standards praducts far which thay bave VCS bodies' activities, where appropriate and compatible with NASA's mission, authorities,
assigned and (3) and use of N and budget resources.
technical standards products.
4.2.12 with the appropriate Technical Authority,
shall evaluate those standards Ils(ed as “NASA-endorsed technical standards” for use as
4212 g project and contract
Note: “NASA-endorsed technical standards” is a “pick list” intended to promote commonality in
use across NASA and includes VCS, and other Government standards, as well as NASA Technical
Standards. This list s accessible at https://standards.nasa.gov.
4.2.2.2.b. The Director, MSFC Engineering Directorate (or designee) shall assign by
42225, | memorandum MSFC's representative to the NESP to perform functions related to
development of NASA Technical Standards (Engineering) as described in NASA-NTSP-1,
Appendix A, Charter, NESP.
4.2.2.1.b The applicable Director (or designee) for Engineering, SMA, or OCIO shall authrize, by|
42215 |memorandum, MSFC personnel/discipline experts to participate in developing VCS or other
2.4.2 Center Directors, or designees, promote and authorize participation VCS bodies' activities, where appropriate and compatible with NASA's mission, authorities,
NPR 242 of their employees in voluntary consensus standards bodies and report and budget resources. Full
712010 annually on these activities to the NASA Chief Engineer to support NASA's
annual report to NIST. 4.2.2.1..d. The MSFC Director, Engineering Directorate, (or designated personnel) shall
422.1.d  |respond to the call for information (from NASA OCE) for NASA’s annual report on the use of
VCS and Center participation in VCS bodies’ activities.
4.2.1.1 , in with the appropriate Technical Authority,
Program and project managers, in conjunction with the appropriate hal select technical standards for use as program/project and contract requirements, giving
Technical Authority, shall select technical standards products based on to based, standards (as opposed to prescriptive, process-
currency and for use as program/proj based design standards), according to the following order of priority:
according to the following order of priority: a. Standards imposed by legal requirements (e.g, regulations).
a. Technical standards required by legal requirements. b. Mandatory NASA Technical Standards (i.e., those imposed by NASA directives).
b. Technical standards products designated as mandatory by NPDs and c. VS, domestic and international.
PR NPR. d. Other Government (Non-NASA) Standards.
712010 311 . Technical standards products necessary to promote mission success 4211 |e. Other NASA Technical Standards (i.e., those not imposed by NASA directives). Full
and engineering excellence. When all other factors are the same, select in f. MSFC Technical Standards.
the following order of precedence: Note: Technical standard selection is based on currency and applicability to the particular
(1) Voluntary consensus standards, domestic and international. program/project requirements and should include selection of those standards considered
(2) NASA technical standardss or other Government agency technical necessary to promote mission success and engineering excellence. Current versions should be
standards.1 selected, except when justified as impractical or incompatible with program/project
1 Consider NASA-endorsed technical standards products, accessible at requirements. Where previous/obsolete versions or multiple versions have applicability, clearly
nasa.gov, first identify the intended use of each version (e.g., on a Master List, or in a project plan,
memorandum, task agreement, or contract).
4.2.1.1 , in with the appropriate Technical Authority,
shallselect tachnical standards for use as programyproject and contract requirements, ..
Note: Technical standard selection is based on currency and applicability to the particular
program/project requirements and should include selection of those standards considered
4211 |necessary to promote mission success and engineering excellence. Current versions should be
Program and project managers, in conjunction with the appropriate selected, except when justified as impractical or incompatible with program/project
Technical Authority, shall select current versions of technical standards requirements. Where previous/obsolete versions or multiple versions have applicability, clearly
NPR products except when justified as impractical or incompatible with identify the intended use of each version (e.g., on a Master List, or in a project plan,
7120.10 312 requirements. | memorandum, task agreement, or contract). Full
Note: Promote commonality in the use of technical standards across NASA.1
1 Consider NASA-endorsed technical standards products, accessible at
https://standards.nasa.gov, first. 4.2.13 Use of alternate standards shall be invoked through the program/project/activity
technical requirements documents at the discretion of the implementing chief engineer
4213  [and/erCso.
Note: The NASA OCE flows down authority to approve substitution of industry, contractor, etc.,
design and construction standards in place of NASA standards to the implementing chief
engineer responsible for the end item in question.
4.1.3.2 The LLC shall review the MSFC LL recommendations from the MSFC Distilling Team to
determine which items warrant changes to existing Center policies, practices, or programs or
input into existing Center corrective action processes.
4132, |45 The Office of Primary Responsibility (OPR) shall incorporate directed actions into MSFC
415, |policy and procedural documentation, best practices, or through existing corrective action and
PR Program and project managers shall review lessons learned, including but | ioira'4.1  [training systems.
712010 313 not limited to, those in the NASA Lessons Learned Information System, for Figure 4-1. MSFC Lessons Learned Process Full
applicability to current technical standards applications. « When applicable, LLC refers LL to appropriate Program Managers or project leads for
infusion and as for actionable process improvement.
417 4.1.7 Program/project/activity managers shall ensure review of LL (referred by LLC) for
infusion the program/project life cycle.
4.2.1.1 Programs/proj ities, in with the appropriate Technical Authority,
shall select technical standards for use as program/project and contract requirements, giving
to based, standards (as opposed to prescriptive, process-
based design standards), according to the following order of priority:
a. Standards imposed by legal requirements (e.g., regulations)
b. Mandatory NASA Technical Standards (i.e., those imposed by NASA directives).
c. VS, domestic and international.
NPR 3.1.4 Program and project managers, NASA Headquarters offices, and d. Other Government (Non-NASA) Standards.
712010 314 Center Directors shall give preference to performance standards over 4211 |e. Other NASA Technical Standards (ie., those not imposed by NASA directives). Full
prescriptive standards. f. MSFC Technical Standards.
Note: Technical standard selection is based on currency and applicability to the particular
program/project requirements and should include selection of those standards considered
necessary to promote mission success and engineering excellence. Current versions should be
selected, except when justified as impractical or incompatible with program/project
requirements. Where previous/obsolete versions or multiple versions have applicability, clearly
identify the intended use of each version (e.g., on a Master List, or in a project plan,
memorandum, task agreement, or contract).
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4212 with the appropriate Technical Authority,
vl evaluststhose standards sted a5 NASA-endorsed tochmica standards” fo use s
NASA Headquarters offices and program and project managers shall: project and contract
2. Tailor, when necessary, technical standardsy and document necessary 4212 | Note: “NASA-endorsed technical standards” is a “pick lst” intended to promote commonality in
changes to meet specific application needs and to avoid over- or under- use across NASA and includes VCS, and other Government standards, as well as NASA Technical
specification of requirements. Standards. This list is accessible at https://standards.nasa.gov.
b. In the case when the technical standard is invoked by a NASA directive
or other NASA requirements document (e.g., a contract), document the
traceability of the tailored requirements to the original standard and 4.2.1.4 When tailoring requirements in technical standards, programs/projects/activities shall
obtain approval from the appropriate Technical Authority as required by document the changes with traceability to the original requirements, and obtain approval
NPR NPR 7120 5, NPR 7120.7, NPR 7120.8, NPR 8900.1, Health and Medical from the appropriate Technical Authority.
7120.10 321 for Human Space ion, and for Safety and Mission 4214 |\ ote: The NASA OCE has delegated the authority to approve waivers/deviation to requirements Full
Assurance, by NPR 8715.3, NASA General Safety Program Requirements, in engineering technical standards to the Center Director. MCP 8070.2 further delegates this
2and NASA-STD-8709.20. authority to the implementing chief engineer for the program/project,
Note: Tailoring of technical standards required by law or Federal regulation
requires General Counsel and Technical Authority
c. Ensure that requirements from voluntary consensus standards, other
Government agencies, and NASA technical standards used as
in program and are traceable to the original 4.2.1.5 Programs/projects/activities shall identify, assess, and document the impact of changes
standards product and track changes for review and potential revision to 4215  |to technical standards being used as and contract requi
program/project requirements. Note: The system at nasa.gov may be utilized.
4.2.1.1 Prog ities, in with the appropriate Technical Authority,
shall select technical standards for use as program/project and contract requirements, giving
to based, standards (as opposed to prescriptive, process-
based design standards), according to the following order of priority:
a. Standards imposed by legal requirements (e.g. regulations)
b. Mandatory NASA Technical Standards (i.e, those imposed by NASA directives).
c. VCS, domestic and international.
d. Other Government (Non-NASA) Standards.
Program and project managers shall: 4211 e, Other NASA Technical Standards (i.e., those not imposed by NASA directives).
a. Use established voluntary consensus standards, both domestic and f. MSFC Technical Standards.
i liew of other agenices and NASA technical Note: Technical standard selection is based on currency and applicability to the particular
standards as program/project requirements unless use of program/project requirements and should include selection of those standards considered
such standards would be inconsistent with applicable aws or NASA necessary to promote mission success and engineering excellence. Current versions should be
NPDs/NPRs, technically inadequate, or otherwise impractical. selected, except when justified as impractical or incompatible with programjproject
NPR 331 b. Evaluate NASA-endorsed technical standards products for use when requirements. Where previous/obsolete versions or multiple versions have applicability, clearly Full
712010 selecting program and project requirements. identify the intended use of each version (e.g., on a Master List, or in a project plan,
. Register to receive notification of changes to technical standards memorandum, task agreement, or contract).
products imposed as at nasa.gov.
d. Review changes to imposed standards products to determine the need
for revision of program/project requirements. 4212 with the appropriate Technical Authority,
vl evaluststhose standards sted 25 NASA-endorsed techmica standards” fo use s
4212 gram/project and contract
Note: “NASA-endorsed technical standards” is a “pick list” intended to promote commonality in
use across NASA and includes VCS, and other Government standards, as well as NASA Technical
Standards. This list is accessible at https://standards.nasa.gov.
4.2..5 Programs/projects/activities shall identify, assess, and document the impact of changes
4215 |totechnical standards being used as and contract
Note: The system at gov may be utilized.
NASA Headquarters offices and Center Directors, or their designees, shall 12, |12 Director, MSFC Engineering Directorate, (or designee]
submit to the NASA Chief Engineer input for NASA's annual report to NIST | 151 [1.2.1 Reports on the use of VCS to NASA OCE (see Chapter 4.2)
- as required by OMB Circular No. A-119 describing NASA's use of voluntary
7120.10 341 consensus standards, participation in the development of voluntary 4.2.2.1.d. The MSFC Director, Engineering Directorate, (or designated personnel) shall el
consensus standards and voluntary consensus standards bodies, and !
conformity assesement based on guidante feued by the Seeretary of 42214 |respond to the call for information (from NASA OCE) for NASA's annual report on the use of
\CS and Center participation in VCS bodies’ activities.
Commerce
1.2 Director, MSFC Engineering Directorate, (or designee)
1.2.2 Authorizes Engineering Directorate employees to develop VCS and other VCS bodies'
activities (see Chapter 4.2).
1.3 Director, MSFC SMA Office
NASA Headquarters offices, Center Directors, or designees shall endorse 1.3.1 Authorizes SMA employees to develop VCS and other VCS bodies' activities (see
NPR participation of their employees in the development of voluntary Chapter 4.2).
N 412 consensus standards and other Government agency standards in areas ) Full
where participation is in the public interest and is compatible with NASA's 1.4 Center MSFC Chief Information Officer (CIO)
mission, authorities, and budget resources. 1.4.2 Authorizes Office of Chief Information Officer (OCIO) employees to develop VCS and
other VCS bodies' activities (see Chapter 4.2)
4.22.1b The applicable Director (or designee] for Engineering, SMA, or OCIO shall authrize, by|
422.1p, | memorandum, MSEC personnel/discipline experts to participate in developing VCS or other
CS bodies' activities, where appropriate and compatible with NASA's mission, authorities,
and budget resources.
NASA technical standards development for engineering shall follow the
direction provided by the NASA Chief Engineer.
Note: The current directions for engineering standards are provided at 4.2.2.2.a. NPR 7120.10 requires NASA Technical Standards (Engineering) to be developed and
NPR 242 nasa. 4222, |maintained in accordance with the direction provided by the NASA Chief Engineer. This -
7120.10 Developedstandards.paf. Note: Other NASA Headquarters offices, with the direction s provided in the document NASA-NTSP-1, which is available on the NASA Technical
exception of the Office of Safety and Mission Assurance Officer, and the Standards System (NTSS) at https://standards.nasa.gov.
Health and Medical Officer, may utilize the process specified in paragraph
4.24.2.
NASA technical standards development for safety and mission assurance
shall follow the direction provided by the NASA Chief, Safety and Mission 4.2.2.3.2. NPR 7120.10 requires NASA Technical Standards (OSMA) to be developed in
e Assurance. accordance with the direction provided by the NASA Chief, SMA. This direction is provided in
oo 4243 Note: The current directions for safety and mission assurance standards are | 4.2.23:a.  [the document HQOWI 1410-GAQ02, which is available at Full
lprovided at https//nodis3.gsfc.nasa.gov/hq_Lib/hq_Doclist.cfim
is3.g5fc fc.nasa.gov/hq_isodetail.cfm?id=H_OWI_
1410 6A000_002_£
1.1 Center Director (or designee)
1.1.14 Is the overall Engineering and SMA Technical Authority for programs/projects
Note: This responsibility is delegated from the OCE, and OSMA. Reference MCP 8070.2, (MSFC)
Technical Authority Implementation Plan MSFC recognizes the HMTA function managed through
NASA technical standards development for health and medical shall follow| the Office of the Chief Health and Medical Officer OCHMO at NASA HQ. Responsibility for HMTA MSFC does not have
" ‘ " \for Human Spacefiight programs has been delegated by the NASA CHMO to the JSC Chief °
NPR the direction provided by the NASA Chief Health and Medical Officer. 11, responsibility for
712010 4244 Wote: The current directions for health and medical standards are provided | 1113 |Medical Officer who appoints an HIMTA Delegate. Therefore, for isues related to HMTA NA - |development of Health
M efonass requirements, MSFC will work either through the HMTA office at IS or directly with OCHMO at e ooy
HQ, as appropriate. Additionally, the CHMO entered into an agreement with SMA and OCE to
have engineering and safety TA personnel serve as awareness and communication links for
HMTA. The HMTA flow down and communication processes, including roles and responsibilites,
are specified in NPR 7120.11, Health and Medical Technical Authority Implementation, and
|further described in MCP 8070.2.
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NASA technical standards product development for information
technology shall follow the § 4.2.2.4.a. NPR 7120.10 requires NASA Technical Standards OCIO to be developed in
NPR direction provided by the NASA Chief Information Officer. '
7120.10 4245 ote: The current directions for information technology standards products | %4 [accordance with the direction provided by the NASA CIO at Ful
e gsfc.nasa.gov/ Dir.cfm?t=NPD&c=2800&s=1.
are provided at
p: fc.nasa. i ir.cf
4.3.1 All MSFC software development, maintenance, retirement, operations, management,
b. This directive applies to software development, maintenance, retirement, acquisition, and assurance activities shall comply with requirements in NPR 7150.2.
operations, management, acquisition, and assurance activities. The
requirements of this directive cover all software created, acquired, or Note: The software engineering requirements in NPR 7150.2, and this MPR, section 4.3, are not
- maintained by or for NASA and apply to all of the Agency’s investment arcas applicable to software operations, acquisition, and
115028 P2b&e containing software systems and subsystems. 431 |assurance activities started before September 27, 2004 (i.e., existing systems and subsystems. Full
. This directive s not retroactively applicable to software development, including any maintenance to products whose initial development started before September 27,
operations, quisition, and assurance activitics 2004. The NASA Engineering Network, Software Engineering Community has the following
started before September 27, 2004 (i.e.. existing systems and subsystems references and aids: NASA Software Engineering Handbook, Software Classification Tool, Safety
containing software for the International Space Station, Hubble, Chandra, etc.). Critical Assessment Tool, and Compliance Matrices by Class. Compliance Matrices are located in
software document repository at: .Nasa.
2.1.3.2 Center Directors, or designees, shall maintain, staff, and implement
a plan to continually advance the Center's in-house software engineering 4.3.2 The MSFC representative to the Agency Software Working Group shall develop, and
capability and monitor the software engineering capability of NASA's maintain, the MSFC-PLAN-3204. The individual appointed as MSFC's representative to the
contractors. [SWE-003] Software Working Group may be found at the following webpage:
NPR 2132 (swe.003) |Vote: The recommended practices and guidelines for the content of a 032 ps://nen.nasa.gov/web/s cull
7150.28 Center Software Engineering Improvement
Plan are defined in NASA-HDBK-2203, NASA Software Engineering Note: The recommended practices and guidelines for the content of a Center Software
Handbook. Each Center has a current Center Engineering Improvement Plan are defined in NASA-HDBK-2203, NASA Software Engineering
|Software Engineering Improvement Plan on file in the NASA Chief Handbook.
Engineer's office.
433 MSFC for software retirement,
NPR 2033 (SWE-ps) |21:3:3 Center Directors, or designees, shall establish, document,exceute, and 433  |operations, management, acquisition, or assurance activties shall establish, document, fl
715028 maintain software processes. [SWE-005] execute, and maintain their software processes.
2.1.3.4 Center Directors, or designees, shall comply with the requirements in 43.1 All MSFC software development, maintenance, retirement, operations, management,
i direcive fhut are s srifh an X" in Appendi . [SWEL140] acquisition, and assurance activities shall comply with requirements in NPR 7150.2.
Note: Project relcf rom an applicable “X" requirement can b granted Note: The software engineering requirements in NPR 7150.2, and this MPR, section 4.3, are not
NPR only by the designated Technical Authority called out in the column titled cpplicable to software operations, acquisition, and
2134 (SWE-140) | " At 431 |assurance activities started before September 27, 2004 (i.e., existing systems and subsystems. Full
715028 Technical Authority” in Appendix C. The projects also document their e . .
elated mitigations and risk acceptance in the approved compliance mais. including any maintenance to products whose initial development started before September 27,
When the requirement and software class are marked with an “X,” the 2004. The NASA Engineering Network, Software Engineering Community has the following
roects recard the ik and sationale for e reuirements har are references and aids: NASA Software Engineering Handbook, Software Classification Tool, Safety
completelyrefeveet i the compllance matrie. Critical Assessment Tool, and Compliance Matrices by Class. Compliance Matrices are located in
software document repository at: nasa.
3.5 The designated Center Engineering Technical Authority(s) for
requirements in this NPR that can be waived or deviated at the Center level
shall be NASA civil servants (or JPL/Cal Tech employees) approved by the
Center Director. [SWE-122]
NPR Note: Center Dircctors designate an Engineering Technical Authority for
5008 | 2135 (SWE-122)  |software from their engincering organization for software Classes A through B Full
and from their Center CIO organization for Classes G and H. The designation
of an Engincering Technical Authority(ies) is documented in the Technical
Authority Implementation Plan. The NASA CIO designates the Engineering
Technical Authority for Class F software. Refer to Appendix C (column titled
“Technical Authority”) for requirements and their associated Technical
Authority.
2.1.3.6 Serving as Technical Authorities for requirements in this directive,
Center Directors, or designees shall:
a. Assess projects’ compliance matrices, tailoring, waivers, and deviations
from requirements in this directive by: [SWE-126]
(1) Checking the accuracy of the project’s classification of software
against the definitions in Appendix D.
(2) Evaluating the project’s compliance matrix for commitments to meet
applicable requirements in this directive, consistent with software 4.3.6 The Center Director has designated Software Technical Authorities (SWTA). The SWTA(s)
ificati for Class A through E are identified in the MSFC Technical Authority Implementation Plan,
(3) Confirming that requirements marked “Not-Applicable” in the project’s MCP 8070.2. The SWTA(s) for Class G and H are designated by memorandum. The designation
compliance matrix are not relevant or not capable of being applied information may be found at https://explornet.msfc.nasa.gov/docs/DOC-19449.
(4) Determining whether the project’s risks, mitigations, and related 4.3.6.1 The designated SwTA(s) for Classes A through E (non-business and non-IT
requests for relief from requirements designated with “X” in Appendix C infrastructure systems) shall have approval authority for waivers, deviations, and exceptions
are reasonable and acceptable. for requirements in NPR 7150.2 that can be waived at the Center level, and for requirements
(5) Coordinate with the Center S&MA organization that the compliance in this MPR, section 4.3.
matrix implementation approach does not impact safety and mission 4.3.6.2 The designated SWTA(s) for Classes G and H (business and IT-infrastructure systems)
assurance on the project. a2, |l have approval authority for waivers, deviations, and exceptions for requirements in NPR
(6) Approving/disapproving requests for relief from requirements 436 |71502 that can be waived at the Center level, and for requirements in this MPR, section 4.3.
designated with “X” in Appendix C, which fall under this Technical 4362|4363 The SWIA() should be a software engineering expert and shall comply with the
Authority’s scope of responsibility. w363 |Technical Authority roles and responsibilties as documented in the MSFC Technical Authority
(7) Facilitating the processing of projects’ tailoring/compliance matrices, Implementation Plan, MCP 8070.2
tailoring, waivers, or deviations from requirements in this directive, which Note: The SWTA for technical software (Class A-£) that is a program/project deliverable item, is
fall under the responsibilities of a different Technical Authority (see the applicable Chief Engineer for that , and tailoring of in this
column titled “Technical Authority” in Appendix C) MPR, section 4.3, is typically approved and documented through the normal
NPR (8) Ensuring that approved compliance matrices, including any waivers and i control board process. The SwTA for
2.13.6 (SWE-126)  |deviations against this directive, are archived as part of retrievable project technical software that is not a program/project deliverable item (e.g. basic engineering design, Full
7150.28 records development, and analysis tools, and engineering/research facility operations), is the Lead
Discipline Engineer (LDE) for that organization, and tailoring for requirements in this MPR,
Note: To effectively assess projects’ compliance matrices, the deslignated section 4.3, is typically approved and documented through the organization’s internal processes
Center Engineering Technical Authorities for this NPR are recognized NASA such as a of record, or an issuance.
software engineering experts or utilize recognized NASA software
engineering experts in their decision processes. Additionally, it is a best
practice to obtain a risk assessment from the Center’s Safety and Mission
Assurance for any software prior to
Technical Authority approval. NASA-HDBK-2203 contains valuable
information on each requirement, links to relevant NASA Lessons Learned,
and guidance on tailoring. Center organizations or branches may also
share frequently used tailoring and related common processes.
b. Indicate their approval by signature(s) in the compliance matrix itself,
when the compliance matrix is used to waive/deviate from applicable “X”
requirement(s). [SWE-145]
Note: The compliance matrix documents the requirements that the project
Iplans to meet, “not applicable” requirements, and any tailoring approved by
Technical Authorities with associated justification. If a project
wants to waive or deviate from a requirement marked as Headquarters
Technical Authority, then the project is required to get NASA Headquarters
approval (e.q., NASA Chief Engi issi
e oy o wIE RIS BIVEAS UNCONTROLLED WHEN PRINTED
on a formal waiver/deviation request or on a software compliance matrix. . .
Verify current version before use at https://dml.msfc.nasa.gov/directi




Marshall Procedural Requirements

DAO1

MSFC Engineering and Program/Project
Management Requirements

MPR 7120.1

Rev

sion:

H-2

Date:

October 20, 2016

Page 218 of 229

MSFC Compliance

MPR7120.1 Comply? Other
. . _ Rationale for Decisions, "
NPR Section Requirement Statement Rev. H MPR 7120.1 Rev. H Requirement Statement (Full, Comments Associated
Section Tailored, or N g Documents
Waiver/Deviations
NA)
4.3.11 MsFC that have software activities with NPR 7150.2
software classifications of A, B, or C, shall periodically report on the status of their software
e ; o
2.1:3:7 The Genter Director or designee shall periodically report on the status engineering discipline, as applied to their projects, to the MSFC representative to the Agency
. Software Working Group, as requested by the Agency OCE
NPR 2137 (SWE-09s)  |F the Center's software enginecring discipline, as applied o its projects, to 4311 |\ te: The MSFC representative to the Agency Software Working Group may also request status Full
715028 13- (TE the NASA Office of Chief Engineer and relevant Technical Authorities as 43111 P e Agency g Group may 4!
information for software with classification of D, as needed, to support requests by the Agency
requested. [SWE-095] oo
4.3.11.1 The MSFC representative to the Agency Software Working Group will integrate these
responses and provide to the OCE and other required Technical Authorities, as requested.
2.13.8 Center Directors, or designees, shall maintain a reliable list of their
(Center’s programs and projects containing Class A, B, C, and D software. 4.3.12 MsFc that have software activities with NPR 7150.2
[SWE-006] The list should include: software classifications of A, B, C or D, shall develop and maintain a list of all such
a. Project/program name and Work Breakdown Structure (WBS) number program/project software development activities that contains, at a minimum:
b. Software name(s) and WBS number(s) a. Project/program name (or “multiprogram”)
. Software size estimate (report in Kilo/Thousand Source Lines of Code b. Software CSCI name(s)
(KSLOCS)). . Safety Critical Software (Yes or No)
d. Phase of development or operations d. NPR 7150.2 Software Classification
. . Safety Critical Software (Yes or No) 4312 e For software classifications of A, B, and , total software lines of code (SLOC) projected
isoos | 2138(SWE006) £ Software Class or list of the software classes being development on the 43121 [and/or actual, as appropriate. Full
project. 43122
2. For each Computer Software Configuration liem (CSCI)/Major System 4.3.12.1 Each organization will provide this list to MSFC representative to the Agency Software
containing Class A, B, or C software, provide Working Group on an annual basis.
(1) The name of the software development organization.
(2) Title or brief description of the CSCIMajor System 4.3.12.2 When multiple MSFC contribute to the of a software
(3) The estimated total KSLOC the CSCI/Major System represents. product, the responsibility for reporting of data related to a particular Computer Software
(4) The primary programing languages used Configuration Item (CSCI) will belong to the organization that is responsible for producing the
(5) Primary life-cycle methodology being used on the software project. corresponding Software Development Plan for that particular CSCI.
(6) Name of responsible software assurance organization(s).
4.3.13 MSFC that have software activities with NPR 7150.2
2.1.3.9 For Class A, B, C. and safety critical software projects, the Center software classifications of A, B, or C, regardless of “safety criticality”, and those with
Director shall establish and maintain a software measurement repository for classification of D that are designated as "safety critical,” shall develop and maintain a
software project measurements containing at a minimum: [SWE-091] software measurement repository that includes the following data, at a minimum:
NPR 2139 (SWE-go1) |- Somware development acking dat a3 | Software development tracking data (e.g, Schedule Status, plan vs. actual) -
715028 | 17 b. Software functionality achieved data - b. Software functionality achieved data (e.g. Software Release Implementation Status, plan vs.
. Software quality data. actual)
4. Software development effort and cost data. c. Software quality data (e.g. Post Release Defects)
d. Software development effort and cost data (e.g. Staffing work year equivalent/full-time
equivalent, plan vs. actual).
2:1.3.10 For Class A, B. C, and safety eritcal software projects, the Center 4.3.13.1 Each organization shall utilize measurement data from this repository to monitor
NPR Director shall uiilize software measurement data for monitoring software : o
2.1.3.10 (SWE-092) A ; " ! 43131 |software engineering capability, to improve software quality, and to track the status of Full
715028 engincering capability, improving software quality, and tracking the status of h e
” . software engineering improvement activities.
Software engincering improvement activitics. [SWE-092]
4.35 msFC that have software activities with NPR 7150.2 software
classifications of A, B, or C, shall maintain and implement an organization software tr
plan to advance the organization's in-house software engineering capability and as a
ference f ional .
2.1.3.11 Each Center Director shall maintain and implement software training reference for its organizational support contractors, as requester
NPR | L (SWE-101)  |plants) 1 adhance 1 mehouee softwine ensineering capabilny and 20 o 435 |Note: The recommended practices and guidelines for the content of software training plans are -
715028 | 21 Pl advance 1t ¢ soltware engineering capability and a -3 defined in NASA-HDBK-2203. Organizations that develop only class D or E software may utilize
reference for its contractors. [SWE-101]
the normal employee career development planning process, along with the annual training
needs survey, as described in MPR 3410.1, to address software training needs and goals. For all
software classes, the MSFC organizational management will have authority to determine the
priority and selection of training activities within existing resource limitations.
2.1.3.12 For Class A, B, and C software projects, cach Center Director shall
cstablish and maintain a software cost repository(ies) that contains at least one 43,14 MSFC that have software activities with NPR 7150.2
of the following measures: [SWE-142] :
software classifications of A, B, or C, shall develop and maintain (annually) a software cost
a. Planned and actual effort and cost, ° ;
repository that contains planned vs. actual major milestones dates for each software
NPR | (swEnggy [P Plamed and actual schedule dats for major milestones 31 arosam/prject activt l
715028 | ' %) |c. Both planned and actual values for key cost parameters that typically include | 4.3.14.1 pment program/proj v
vare size, requi fect f ¢
software size, requirements count. defects counts for maintenance or sustaining 4.3.14.1 Each organization will provide this data to MSFC representative to the Agency
engincering projects, and cost model inputs.
Software Working Group, as requested.
4. Project descriptors or metadata that typically includes software class,
Software domain/type, and requirements volaility.
4.3.4 MsFC that have software activities will contribute applicable
software engineering process assets to the NASA Process Asset Library (PAL), via the MSFC
. ) representative to the Agency Software Working Group.
2.1.3.13 Each Center Director shall contribute applicable software engince
NPR . ach Center ector s | conripule appiicabie sofware engincering Note; The NASA PAL is located on the NEN Web site. It contains examples of software best
2.1.3.13 (SWE-144) |process assets in use at his/her Centers (o the Agency-wide proce 434 g Full
715028 Moy, (SWE-1441 ¢ ractices, templates, processes, advanced methods, and tools, which are made available to the
-5 NASA software community to continuously improve software engineering capabilities across the
(Agency. Applicability of assets for the PAL will be determined by the software developing
organization based on the potential for the asset to be reutilized in other applications.
2.1.3.14 The designated Engincering Technical Authority(s) shall define the
content requirements for software documens or records. [SWE-153].
Note: The recommended practices and guidelines for the content of different
(opes o sofiware activities (whether stand-alone or condensed into one o 13,15 AL MSFC, the expected content for software documents and records s defined in the
or more project level or software documents or electronic files) are defined in randord Dota Requirements Deccrptions (ORDY). which re avallable n the MSFC Dats
2.1.3.14 (SWE-153) | NASA-HDBK-2203. The Center defined content should address prescribed 4315 o P g Full
7150.28 N N ¢ Requirements Management System that can be accessed in the MSFC Integrated Document
content, format, s . and submittal Sfor i
all software related records. The designated Engineering Technical v
Authority for software approves the required software content for projects
within their scope of authority. Electronic submission of data deliverables is
lpreferred.
20.1.2 M&S reqired to perform qualification of flight software or flight equipment, or used to
make a decision (the consequence of which impacts human safety or program/project-defined
4.5.7 The project manager shall use validated and accredited software models, 2012 |mission success criteria if the decision proves incorrect, and whose degree of influence in the Full
simulations, and analysis tools required to perform qualification of flight decision is moderate, significant, or controlling, per NASA-STD-7009 Appendix A.2), shall be
software or flight equipment. [SWE-070] tassified as Critical M&S.
NPR
4.5.7 (SWE-070;
715028 5T SWEVT0)  \xote: Information regarding specific verification and validation techniques | 2031|2031 critical M&s shal comly with NASA-STD-7009.
and the analysis of models and simulations can be found in NASA-STD-7009
d NASA-HDBK-7009
" 20.6.1 Critical M&S shall be formally accredited for their intended use.
20.6.1 Note: Refer to VJ-NASA08-RP005, Modeling & Simulation Verification, Validation, &
| Accreditation Recommended Practices Guide.
h. Center Directors shall:
7) Appoint and support an individual as the Center's Software Release
) App PP ! 4.3.7 The Center Director has appointed and supports the SRA in accordance with NPR 2210.1.
NPD Authority (SRA). The Center Director may appoint a group of individuals as h
5h.7) 437 |The individuals who have been appointed as SRA and alternate SRA for MSFC are listed on the|  Full
7120.4D the Software Release Group to be chaired by the Center SRA in accordance)| follo webpage: https://nen.nasa.gov/web/sra/contacts.
with NPR 2210.1. The SRA shall be the Center representative on the 'g webpage: hitp: nasa g g
[SRAWG. The Chairperson of the SRAWG shall be a member of the SWG.
9 Th h i
N —
12040 5h.8) 8) Provide the Chief Engineer with information to support the creation of 239 :‘nvemw \gency el PP Full

the Software Inventory.
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Appendix I
Activity Agreement Template
.. SPAA Numb Dat
Activity Agreement (SPAA) e ate

Task Information
Point of Contact (Requesting) Organization Mail Code Phone Number
Point of Contact (Providing) Organization Mail Code Phone Number

Other Organizations: Including International Participants, Internal and External to NASA

Task Description: (include specification descriptions and cite references where appropriate (Requestor))

Purpose/objectives

Scope

Governance/management process

Approval Process

Change Process

Initial constraints including resources, schedule

Reporting Requirements: (Give frequency, due dates, and attach sheet(s) with required format (Requestor))

Project Reviews

Life Cycle Reviews

Safety Reviews

Schedule
Data Requirements (Requestor): or a generic checklist Delivery Date
Data Requirements (Responder (See attached)): Customized checklist (NA or Applicable) Delivery Date
Deliverable Items (Responder): Items delivered to carrier vehicle or other organization (not deliverables for design Delivery Date
reviews -- see above)
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.. SPAA Number Date
Activity Agreement (SPAA) (contd)
Impacts by UPN & Center Procurement $ FY1 9K FY2 5K FY3 9K FY4 9K FYs 9K Total 5K
Impacts by UPN & Center Non-Procurement $ FY1 SK FY2 SK FY3 SK FY4 SK FY5 SK Total $K
Total
CS Salary (Direct)
CS Travel (Direct)
Service Pools
Facility Uilization
Center G&A
Workforce by UPN & Center FY1 FTE FY2 FTE FY3 FTE FY4 FTE FY5 FTE Total FTE
Current Year (Activities/Milestones)
Out Years (Activities/Milestones)
Approval Signatures
Requestor Name & Title Signature Date
Manager/Lead
Business Manager/Lead
Provider
Manager/Lead

Business Manager/Lead
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Appendix J

ACTIVITY PLAN TEMPLATES

A. Objectives
Specific objectives/performance goals related to the requester objective/goals

B. Activity success criteria/requirements

State full mission success criteria clearly and concisely such that the objectives/requirements are
defined and can be verified and validated. Derived requirements are defined is this plan, along
with methods for verification/validation.

C. Technical Approach

Define (or document in an activity SEMP and reference here) the technical approach of the
activity including facilities, flight plans, operations, logistics and planned life-cycle technical
reviews. Identify any relationships with outside organizations that have products owed to them,
if any. (See MPR 7123.1)

Define any heritage hardware and/or software along with the results of the heritage
hardware/software review for use in this application/architecture.

Define any new TD required for this activity, along with its current TRL and the required TRL.
Define and classify any models and simulations per NASA-STD-7009, Appendix A.2

D. Management Approach

Describe the activity management structure including the activity lead with roles and
responsibilities. Identify any special boards/committees including control boards for activity
products.

Define insight and oversight model and processes, as required.

E. Resource Requirements
a) Funding requirements (see agreement)
b) Institutional requirements

F. Schedule and margins
Document Integrated Master Schedule with all major events, reviews, and other activities.
Document any resource and/or technical margins, as required

G. WBS
Define an activity WBS, if required

H. SMA/Risk Management

Define the SMA activities/analyses, as required.

Summarize the activity risk management approach. Describe any risk management requirements
from parent program/project and how the MSFC activity plans to meet those requirements.
Using MWI 7120.6 as guidance, assess and describe how the MSFC activity will address risk
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management planning and risk-informed decision-making in the context of the overall activity
management approach, with the involvement of applicable technical authorities.

I. Activity evaluation
Details of the life-cycle reviews and other status/assessment reviews
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Activity Implementation (N/A or Applicable, and

Data Product o
Actual Customization)

Technical, schedule and cost

1
control plan

2 Safety and mission assurance

3 Risk management plan

4 Acquisition plan

5 Technology Development Plan

6 Systems Engineering Management
Plan

7 Information Technology Plan

8 Software Management Plan

9 Verification and Validation Plan

10 Review Plan

11 Mission Operations Plan

12 Environmental Management Plan

13 Integrated Logistics Support Plan

14 Science Data Management Plan

15 Integration Plan

16 Configuration Management

17 Security Plan

18 Project Protection Plan

19 Export Control Plan

20 Lessons Learned Plan

21 Human Rating Certification Package

22 Planetary Protection Plan

23 Nuclear Safety Launch Approval
Plan

54 Range Safety Risk Management

Plan

Expendable Launch Vehicle Payload

25 Safety Process Deliverables

26 Data Management Plan

27 Quality Plan

28 Education Plan

29 Communications Plan

Check List for Additional Possible Data Products or
Checklist Supplied by the Requester

DIRECTIVE IS UNCONTROLLED WHEN PRINTED
Verify current version before use at https://dml.msfc.nasa.gov/directives



Marshall Procedural Requirements
DAO1

MSFC Engineering and Program/Project | MPR 7120.1 Revision: H-2

Management Requirements Date: October 20, 2016 Page 224 of 229

Activity Implementation (N/A or Applicable, and

Technical Review L.
Actual Customization)

System Requirements Review
(SRR)

2 Preliminary Design Review (PDR)

3 Critical Design Review (CDR)

Design Certification Review
(DCR)/ System Acceptance
Review (SAR)

or Pre-Ship Review

5 Flight Readiness Review (FRR)

Check List for Additional Possible Technical Reviews or
Checklist Supplied by the Requester
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ISS Checklist

1 Op Nom (Payload Name) approved

2 Display and graphics review process briefing

3 Software Interface Definition (SW Identifiers)

4 Label approval process briefing

5 Export Classification Letter

6 Payload Development Schedule

7 Payload Integration Agreement

8 Major Payload components

9 GFE List

10 Limited Life List

11 Ground Processing Plan

12 Operations Plan

13 Viewing, Pointing, Exposure requirements (Attached Payloads)

14 Operations Procedures

15 EVR Installation Concept (Attached Payloads)

16 EVA Contingency Concept (Attached Payloads)

17 Disposal plan (Attached Payloads)

18 Command and Data Handling Plan.

19 Design Data Package (Drawings & Drawing Tree/Engineering Drawing List)

20 Electrical, Thermal, Command and Data Handling Schematics

21 On-Orbit Configuration Drawings (including definition of unique protrusions)

22 Hardware Interface Control Document

23 Structural Analysis

24 Fracture Control Plan and Fracture Control Summary Report

25 Power Requirements

26 Electromagnetic Interference/Compatibility Plan

27 ISS I/F FMECA

28 Thermal analysis (Attached Payloads)

29 Offgassing/venting Data submitted to the External Contamination Group

30 "ISS Supplied Consumables(Water, Nitrogen, Oxygen, etc)Total Used (Lbm) + Rate of Use
(Lbm/day), Frequency of use per Increment"
Vacuum System /Consumable Usage plan (This will allow ample time for appropriate

31 accommodations for Consumable strategic planning, as well as venting ops
planning/coordination.)

32 Payload Trainer Requirements

33 Readiness for Payload Safety Review Panel

34 Acoustics Control Plan -Acoustic Noise Control Plans, although highly encouraged this is not
required
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APPENDIX K
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APPENDIX L

TECHNOLOGY READINESS LEVELS

Note: The content of NPR 7123.1 Appendix E is included here for clarity/readability.

and associated
performance predictions
are defined relative to
final operating
environment.

Relevant environments
defined and performance in
the environment predicted.

TRL | Definition | Hardware Description | Software Description Exit Criteria
Basic Scientific knowledge Scientific knowledge Peer reviewed
principles generated underpinning generated underpinning publication of research

1 observed and | hardware technology basic properties of software | underlying the
reported concepts/applications. architecture and proposed
mathematical formulation. concept/application.
Technology Invention begins, practical | Practical application is Documented
concept applications are identified | identified but is speculative; | description of the
and/or but are speculative, no no experimental proof or application/concept
application experimental proof or detailed analysis is available | that addresses
formulated detailed analysis is to support the conjecture. feasibility and benefit.
available to support the Basic properties of
2 conjecture. algorithms, representations,
and concepts defined. Basic
principles coded.
Experiments performed with
synthetic data.
Analytical and | Analytical studies place Development of limited Documented
experimental the technology in an functionality to validate analytical/experimental
critical appropriate context and critical properties and results validating
function laboratory predictions using non- predictions of key
3 and/or demonstrations, modeling | integrated software parameters.
characteristic | and simulation validate components.
proof-of- analytical prediction.
concept
Component A low fidelity Key, functionality critical Documented test
and/or system/component software components are performance
breadboard breadboard is built and integrated and functionally demonstrating
validation in operated to demonstrate validated to establish agreement with
laboratory basic functionality and interoperability and begin analytical predictions.
4 environment. critical test environments, | architecture development. Documented definition

of relevant
environment.
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demonstrate overall
performance in critical
areas. Performance
predictions are made for
subsequent development
phases.

meeting predicted
performance. Operational
environment performance
predicted. Prototype

implementations developed.

TRL Definition Hardware Description | Software Description Exit Criteria
Component A medium fidelity End-to-end software Documented test
and/or system/component elements implemented and performance
breadboard brassboard is built and interfaced with existing demonstrating
validation in operated to demonstrate systems/simulations agreement with
relevant overall performance in a conforming to target analytical
environment. simulated operational environment. End-to-end predictions.

environment with realistic | software system tested in Documented
5 support elements that relevant environment, definition of scaling

requirements.

System/subsystem
model or
prototype
demonstration in
a relevant

6 environment.

A high fidelity
system/component
prototype that adequately
addresses all critical
scaling issues is built and
operated in a relevant
environment to
demonstrate operations
under critical
environmental conditions.

Prototype implementations
of the software
demonstrated on full-scale,
realistic problems. Partially
integrated with existing

hardware/software systems.

Limited documentation
available. Engineering
feasibility fully
demonstrated.

Documented test
performance
demonstrating
agreement with
analytical
predictions.

System prototype
demonstration in
an operational
environment.

A high fidelity engineering
unit that adequately
addresses all critical
scaling issues is built and
operated in a relevant
environment to
demonstrate performance
in the actual operational
environment and platform
(ground, airborne, or
space).

Prototype software exists
having all key functionality
available for demonstration
and test. Well integrated
with operational
hardware/software systems
demonstrating operational
feasibility. Most software
bugs removed. Limited
documentation available.

Documented test
performance
demonstrating
agreement with
analytical
predictions.
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TRL | Definition | Hardware Description | Software Description Exit Criteria
Actual system The final product in its All software has been Documented test
completed and | final configuration is thoroughly debugged and performance
“flight successfully demonstrated | fully integrated with all verifying analytical
qualified” through test and analysis operational hardware and predictions.
through test for its intended software systems. All user
and operational environment documentation, training
demonstration. | and platform (ground, documentation, and

8 airborne, or space) maintenance
documentation completed.
All functionality successfully
demonstrated in simulated
operational scenarios.
Verification and validation
(V&V) completed.
Actual system | The final product is All software has been Documented
flight proven successfully operated in an | thoroughly debugged and mission operational
through actual mission. fully integrated with all results.
successful operational hardware and
mission software systems. All
9 operations. documentation has been

completed. Sustaining
software support is in place.
System has been
successfully operated in the
operational environment.
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