
Managing Spaceflight Programs and Projects
7120.5E

Ralph Roe
NASA Chief Engineer

Sandra Smalley
Science Mission Directorate

April 9, 2015

1



Topics

Key Principles
Tailoring

Governance Model and Checks and Balances
Separation of Authorities

Technical Authority
Categorization

Management Councils
Life Cycle

Independent Life Cycle Reviews
Standing Review Boards

Other 7120 Topics
7120.5E Summary

Discussion - Exploration Committee Recommendations
2



Summary of Key Overarching 
Program/Project Management Principles

• Programs/projects are managed based on a life-cycle
with key decision points before each phase supported by
life-cycle reviews and evolving principal documents that 
govern the conduct of each phase

Designated Decision Authority to decide transition 
through the life cycle with review by a Governing Program 
Management Council
Governance model provides for checks and balances 
including, separation of program and institutional 
authority, independent review, and dissenting opinion

•

•
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Tailoring is Expected

• It is NASA policy to comply with all prescribed requirements, 
directives, procedures, and processes unless relief is 
formally granted by the designated party. 

NASA policy also recognizes the need to accommodate 
the unique aspects of each program or project to achieve 
mission success in an efficient and economical manner. 

Tailoring is the process used to adjust or seek relief from 
a prescribed requirement to accommodate the specific needs 
of a task or activity (e.g., program or project). 

Tailoring is both an expected and accepted part of 
establishing the proper requirements for a program or 
project. 

•

•

•
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Agency Governance Model
Key Checks and Balances

• Separation of  Authorities

Technical Authority 

Dissenting Opinion Process

Independent Life Cycle Review

•

•

•

5



Separation of Authorities

• NASA’s separation of the roles for Programmatic and 
Institutional Authorities provides an organizational 
structure that emphasizes the Authorities’ shared goal 
of mission success while taking advantage of the 
different perspectives each brings.

The NASA governance structure is designed to provide 
organizational balances among these entities.   

•

6



Separation of Authorities

•

•
•

•
•
•
•
•
•

•
•
•

•

Office of the Administrator

Programmatic Authority:

Mission 
Directorates
Programs
Projects

Programmatic Authority resides 
with the Mission Directorates 
and their respective programs 
and projects 

Institutional Authority:

Technical Authority:
Engineering
Safety & 
Mission 
Assurance
Health & 
Medical

Mission Support:
Infrastructure
IT
Financial
Procurement
Etc.

The Institutional Authority resides with 
Headquarters and associated Center 
organizations 
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Technical Authority 

• Technical Authority is formally delegated and originates from 
the Administrator.
– TA is delegated to the lowest level possible at the Centers

• Fundamental Aspects of Technical Authority
– Provide an independent view of program/project activities.

Ensure direction to the program or project reflects the view of the 
Center or, where appropriate, the view of the NASA Technical 
Authority community
Approve changes to and waivers to all Technical Authority responsible 
requirements
The Program/Project Manager remains responsible for the safe 
conduct and successful outcome of the program/project in conformance 
with governing requirements.

–

–

–

Three Technical Authorities:  Engineering, Safety and Mission 
Assurance, and Health and Medical 8



•

•

•

Space Flight 
Project Categorization

Priority Level LCC < $250M LCC from $250M 
to $1B

LCC > $1B,
significant

radioactive material,
or human

space flight
High Category 2 Category 2 Category 1

Medium Category 3 Category 2 Category 1

Low Category 3 Category 2 Category 1

Projects vary in scope and complexity and require varying 
levels of management requirements and Agency oversight.

Project categorization defines Agency expectations of project 
managers by determining both the oversight council and the 
specific approval requirements. 

Provides guidance to tailor requirements to align with scope 
of project
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Decision Authority and 
Governing Program Management Council

•

•

•

Program/Project Decision Authority Governing Program 
Management Council

Programs

Category 1 Projects
NASA Associate 

Administrator
Agency Program Management 

Council

Category 2 Projects

Category 3 Projects
Mission Directorate  

Associate Administrator
Mission Directorate Program 

Management Council

Governing Program Management Council reviews 
programs/projects and provides Agency oversight

Decision Authority decides on the readiness for next 
phase of the life cycle at Key Decision Points (KDPs). 

Center Management Council (CMC) has role in 
reviewing the programs/projects executed at their 
Center 10



Program and Project
Life Cycle

• Provides a uniform life cycle for human and robotic 
missions 
– Common process flow, uniform phases, and KDPs

Disciplined review structure for technical requirements 
and implementation plans

–

• 5 key elements in execution of the life cycle:
– Key Decision Points

Required independent reviews
Required life cycle review gate products 
GPMC and CMC roles in life cycle process
Decision Authority role as gatekeeper

–
–
–
–
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Key Decision 
Points

FORMULATION IMPLEMENTATION

Major 
Reviews

I II III IV V

Operations
Pre-Program 
Acquisition

Program 
Acquisition

Program System Requirements/ Definition Reviews

Preliminary Design Review

Critical  Design Review

Systems Integration Review

Flight Readiness Review
Operational Readiness Review

Post Launch Assessment 
Review

Program 
Implementation 
Reviews

Acquisition 
Meetings

Acquisition Strategy and Planning Meetings 

Program
Phases

Space Flight
Program Life Cycle

Simplified
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Space Flight 
Project Life Cycle

Simplified  

Key Decision 
Points

FORMULATION IMPLEMENTATION

Major
Reviews

A C D E

Project

Phases
Concept
Studies

Concept &
Technology
Development

Preliminary
Design & 
Tech. Comp.

Final
Design & 
Fabrication

Sys. 
Assembly,
Test, & 
Launch

CloseoutOps. &
Sustainment 

A B

B

C

F

D E FPre-A

Mission Concept Review

Systems Requirements Review

Mission Definition Review

Critical Design Review

Systems Integration Review

Operational Readiness  Review

Flight Readiness  Review

Post Launch Assessment  Review

Decommissioning
Review

Preliminary Design Review
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Independent Life Cycle Review Process

• Convened by the Decision Authority, Mission 
Directorate Associate Administrator, Chief 
Engineer, Center Director, & Director Office of 
Evaluation

Conducted by the Standing Review Board (SRB) •
– members independent of program/project  

• Resulting recommendation presented to the 
Decision Authority

Decision on readiness for next phase is made by 
the Decision Authority

•
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Why Independent Life Cycle Reviews?

Provides:
• The program/project with a credible, objective  assessment 

of how they are doing
NASA senior management with an understanding of whether •
– The program/project is on the right track, 

Is performing according to plan, and 
Externally-imposed impediments to the program/project’s 
success are being removed

–
–

• A credible basis for a decision to proceed into the next 
phase
– Independent review also provides additional assurance to 

external stakeholders that NASA’s basis for proceeding is 
sound. 
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•

•

•

•

•

•

Life Cycle Reviews and 
Standing Review Boards

NPR 7120.5 requires the use of a single, independent review team 
called the Standing Review Board (SRB) to conduct certain LCRs 
The SRB process integrates the review requirements of NPR 7120.5, 
NPR 7123.1, NASA Systems Engineering Processes and 
Requirements, the Mission Directorate, and the Center into a single 
LCR set of requirements.
The standing nature of SRBs (SRBs stay with project thru lifecycle) 
provides a strong advantage in terms of continuity and familiarity with 
the program’s or project’s purpose, history, programmatic and technical 
approach, challenges, risks, and issues.
NASA accords special importance to maintaining the integrity of its 
independent review process.

SRBs must conduct assessments free of bias through a 
membership balanced in terms of knowledge, experience, and 
perspectives. 

SRBs are not a substitution for proper oversight by the project, 
program, MD and Center. 16



7120.5 Topics

• Introduction & Background
Programmatic Hierarchy
Types of Programs
Project Categories
Program and Project Life Cycles
Key Decision Points and Decision 
Authority
Governing and Center 
Management Councils
Planning Templates
Independent Life Cycle Reviews

•
•
•
•
•

•

•
•

• Separation of Authorities
Technical Authority 
Role of Center Director
Dissenting Opinion
Tailoring of Requirements and the 
Compliance Matrix
Baseline Policy
Joint Confidence Level
Earned Value Management
Formulation Agreement
Maturity Matrix
Threat Assessments

•
•
•
•

•
•
•
•
•
•
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7120.5E Summary
• 7120 establishes the requirements by which NASA formulates and 

implements space flight programs and projects

7120 provides consistency in requirements and is also designed to 
be tailored to the unique needs of NASA’s programs and projects

7120 facilitates common understanding of how projects are 
implemented in a multi-center environment

Tailoring is expected and encouraged

Independent assessment of Life Cycle Reviews is an essential part 
of NASA’s system of checks and balances

Standing Review Boards are established to provide independent 
assessment throughout the life cycle of a program or a project

Selecting competent, current, and independent membership is key 
to providing programs and projects with constructive 
recommendations 18
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Cost Performance by Policy

• Hist orical cost  
performance 
comparison 
f rom NASA 
Management  
and 
Performance 
document at ion. 
Shows Cost  
Growt h by 
Project  across 
recent  cost  
Policy 
Evolut ion.
Cost 
performance 
showing steady 
improvement 
over t ime.

•

•
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Discussion
Exploration Committee Recommendations

• The Council recommends that NASA take action to make 
programs and projects more affordable by: 

1. Examining the current approach for tailoring mandatory 
NASA management requirements and making changes to 
expedite the resolution of tailoring requests. 

2. Working with groups that are currently conducting separate 
reviews of programs to minimize the number and maximize 
the benefit of reviews and reviewing groups. 
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