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* Opening Remarks Dr. Mike Ryschkewitsch
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* 10 minute Break

* Cost and Schedule Reporting Brian Card

* Independent Program Assessment Dr. James Ortiz
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Agenda

* Opening Remarks

Background
* Objectives

« Schedule

Version Comparison Summary

* Rev E Contents

Major Topics of Change

Additional Supporting Information

» Concluding Remarks
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Background — Drivers for Change
Increased scrutiny with respect to project performance (cost/
schedule)

Culture that focuses on technical delivery — sometimes at the
expense of meeting cost and schedule commitments

Lock-in budget profile in the form of a range at KDP B,
sometimes without sufficient understanding of risk

Some projects are allowed to proceed to the next phase due to
external pressures without having sufficient maturity

Do not always document project decisions, agreements and
direction

Environment necessitates affordability, agility and efficiency
without increased risk

Improving program and project performance against
Internal and external commitments
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Objectives for Streamlining

* Separate out the essential requirements from guidance

* Focus on objectives of Life Cycle Reviews (LCRs) and Key
Decision Points (KDPs)

o Establish & document clear objectives and management
expectations.

o Perform all work and produce products necessary to demonstrate
program/project is ready to move to the next phase

o Produce and communicate information necessary for informed
decision making

o Discussion with management to get agreement and document
decisions, including tailoring
* Program and Project Managers (PM’s) are empowered and
accountable for reasoned compliance

* Centers are full partners

* Mission Directorate’s and Centers: ensure reasoned compliance
by proper tailoring, provide adequate resources, support the
PM, and take corrective action when necessary
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7120.5 - Schedule

Jun 11 Jul 11 Aug 11 Sep 11 Oct 11 Nov 11 Dec 11 Jan 12 Jun 12

|
< NID Update and Draft Handbook ' NPR Revision E and Handbook
NID NODIS Red Team Union Initiate  NPR NODIS
Released Review Review NODIS Release
Cycle
NID
L 71205 Vo oo o | _NPR
\6‘ (NM-7120-97) 7120.5E
R\ @6‘
o o o
Q@ 06\
7’;’;’5 ; Draft
' Interim g PM
» PM Handbook .
(Initial Rev E Handbook stiproid
Draf t) Special
Publication (SP)
Draft
SRB SRB
-_ 0
NID = NASA Interim Directive Handbook Handbook
NPR = NASA Procedural Requirement (Update)

PM = Program and Project Management
SRB = Standing Review Board

\/
Handbooks available on the Other Policy Documents tab in the OCE section in the NODIS library
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7120.5 Comparison Summary

Rev D NID (NM-7120-81) Initial Cut Draft Rev E  NID (nm-7120-97)/Draft Rev
(Mar ‘07) (Sep ‘09) (Jun ‘ 11) (Sep ‘“11)
¢ 94 pages ¢ 152 pages ¢ 233 pages ¢ 105 pages
¢ 4 Chapters ¢ 4 Chapters ¢ 4 Chapters ¢ 3 Chapters
¢ 9 Appendices ¢ 8 Appendices ¢ 14 Appendices ¢ 8 Appendices

¢ Chapter 2 — Indicative
Mood

¢ Chapter 4 — Program
and Project
requirements by phase

¢ No Compliance Matrix ¢

¢ Chapter 2 — Indicative ¢

Mood

¢ Chapter 4 — Program ¢

and Project
requirements by

phase

No Compliance Matrix ¢

Chapter 2 — Indicative
Mood

Chapter 4 — Program

and Project
requirements by

phase, plus product
maturity matrices
¢ Appendix L —

expected maturity
state tables

No Compliance Matrix

) A 4

¢

All requirements
converted to shall
statements

No Chapter 4

Now overarching
requirement statements
for Program/Project
requirements by phase,
e.g.

* LCRs

» Expected maturity state
* Product maturity matrix

Compliance Matrix

Program/Project Management (PM) Handbook



Draft NPR 7120.5 Revision E Contents

¢ Preface ¢ I(\:Ilha ter 3 PrtoRrellm am:I I;ro'ect -~
' Management holes and kesponsibilities
¢ Chabter 1. Introduction anagement Roles and Responsibilities

11 Kev Policv Ch 1 this NPR = 3.1 Governance
| S oney ETEER = 3.2 Roles and Responsibilities
= 1.2 Background

| = 3.3 Technical Authority
= 1.3 Overview of Management Process

. s _ = 3.4 Process for Handling Dissenting
= 1.4 Strategic Acquisition and Partnering Opinions

Process = 3.5 Principles Related to Tailoring

= 1.5 Document Structure .
Requirements

_ ¢ APPENDIX A - Definitions
¢ Chapter 2 NASA Life Cycles for Space

Flight Programs and Projects ¢ APPENDIX B - Acronyms
= 2.1 Programs and Projects ¢ APPENDIX C - Program and Project
= 2.2 Program and Project Life Cycles Requirements by Phase
* 2.3 Program and Project Oversight and ¢ APPENDIX D - Formulation Authorization
Approval Document Template
= 2.4 Approving and Maintaining Program ¢ APPENDIX E - Project Formulation
and Project Plans, Baselines, and Agreement Template

Commitments
| ¢ APPENDIX F - Program Commitment

Agreement Template
¢ APPENDIX G - Program Plan Template
¢ APPENDIX H - Project Plan Template
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Major Topics of Change — NPR 7120 NID/Rev E

¢ Tailoring ¢ Role of Center Director

¢ Compliance Matrix ¢ Threat Assessment

¢ Industrial Base/Supply Chain

¢ Applicability Management
¢ Center documentation to ¢ Program Entrance to
Implement 7120.5 Implementation
¢ Maturity Matrices ¢ Engineering Technical
Authority

¢ Formulation Agreement
¢ Integrated Center

¢ Baseline Policy Management Council

¢ One-Step and Two-Step Life

¢ Confidence Level and Joint .
Cycle Review

Confidence Level

¢ Terms of Reference Template
¢ EVM




Tailoring

* All programs and projects are unique - 7120 is expected to be
tailored

e Requirements in 7120 were written to address complex

Category 1 projects (expect less tailoring on large complex
projects and more on small low risk projects)

» Rationale for the requirement should be well understood when
tailoring

e Some requirements are “Not Tailorable” (e.g. externally
mandated requirements) — they require approval from the
requirement owner if they must be tailored

* Tailoring approach is to be documented in the compliance matrix

early in the life cycle and attached to the appropriate plan
(Formulation, Program, Project)

* Deviations and waivers may be submitted when tailoring is
not captured in the compliance matrix and plan

* Approvals and concurrences from the CD, MD and owner of the
requirement (when not delegated) are to be obtained
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Tailoring Principles @

* Process iIs streamlined and simplified but the principles remain
unchanged

Current and former versions of 7120 require:

* a. I'he organization at the level that established the requirement
approves the request for tailoring of that requirement unless this
authority has been formally delegated elsewhere. The
organization approving the tailoring disposition consults with the
other organizations that were involved in the establishment of
the specific requirement and obtains the concurrence of those
organizations having a substantive interest.

b. The involved management at the next higher level is informed

In a timely manner of the request for tailoring of a prescribed
requirement.
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Examples of HEO Tailoring

« ESD has simplified the review process by combining
Programmatic and SRB reviews

 ESD has implemented Programs and over-laid a cross
program function

* The cross program function has tailored 7120

‘

SRR SDR Cross-Program  Cross-Program  Cross-Program Cross-Program Cross-Program
CRogg\ZE‘?\gRAM Checkpoint Checkpoint Checkpoint Checkpoint Checkpoint
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Compliance Matrix

 The Compliance Matrix documents whether and how the

program or project complies with the requirements of NPR
7120.5.

* All of the NPR 7120.5 requirements and the organizations/
Individual responsible for the action are listed.

 When a requirement is tailored or determined not to be
applicable, the matrix includes the rationale for such a
determination.

The completed Compliance Matrix is appended to the
Formulation Agreement for projects in Formulation and the

Program Plan or Project Plan for programs or projects entering
or in Implementation
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Compliance Matrix (cont @

* NASA Chief Engineer delegates authority to the Center Directors
and the Director of JPL for dispositioning requests for relief to
NPR 7120.5 requirements, except as noted:

- Whether requirements can be tailored or not is defined in the
Compliance Matrix

- Requests for relief of non-tailorable requirements must be
approved by the NASA Chief Engineer and the owner of the

requirement as designated in the Compliance Matrix.

- May be submitted with the Program Plan, Formulation Agreement

or Project Plan as part of the normal approval process, provided
the required documentation is completed and signatures

obtained Iin accordance to the NPR and delegation authority
specified in the delegation letter
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Compliance Matrix (example)

w

Center

Para #

Requirement Statement Rationale for Tailoring,

Comments, Decisions,

Location of
Documentation

-
Bl
M
-
-

-

2.2.4 The program or project and an independent Standing Review Board (SRB) shall conduct the

LCRs 1n figures 2-2, 2-3 and 2-4 (except for the Mission Concept Review (MCR), Flight
Readiness Review (FRR), Mission Readiness Review (MRR), and all post-launch reviews

unless requested by the Decision Authority)®

2.2.4.1 The Contflict of Interest (COI) procedures detailed in the NASA Standing Review Board
Handbook shall be strictly adhered to.

2.2.4.2 The Independent Program Assessment Office (IPAQO), or equivalent, shall document the

requirements for the portion of the LCR conducted by the SRB 1n the Terms of Reference
(ToR), for which there 1s a template in the NASA Standing Review Board Handbook.

The program or project manager, the SRB chair and the center director (or designated
Technical Authority representative) shall mutually assess the programs or projects expected
readiness for the LCR and report any disagreements to the decision authority for final

decision.

2.2.5 In preparation for these LCRs, the program or project shall document the results of their
Formulation or Implementation activities (described in the NASA Program and Project
Management Handbook) prior to the LCR and generate the appropriate documentation per

Appendix C tables -1 through C-4 of this NID to NPR 7120.5D, NPR 7123.1, and Center
practices as necessary to demonstrate that the program’s or project’s definition and
associated plans are sufficiently mature to execute the follow-on phase(s) with acceptable

technical, safety and programmatic risk.
Items from Product Maturity Tables C-1 Through C-4 to be complied with Com- Com-

ply bined
With
Tabl C-1 : : : :
Table C-1 Tightly Coupled Program Milestone Products Maturity Matrix
Tabl C-1 .
. 1. Program Plan [Baseline at SDR|
Tabl C-1 . . . . .
1.a. Mission Directorate requirements and constraints [ Baseline at SRR |
Tabl C-1 | 1.b. Traceability of program-level requirements on projects to the Agency strategic goals
and Mission Directorate requirements and constraints [Baseline at SDR]
Tabl C-1 | 1.c. Documentation of driving ground rules and assumptions on the program
[Baseline at SDR]

2243

' 5
2

Rationale

15



A B
\~

Applicabilit

* Applicable to all current and future NASA space flight programs and
projects, 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, highly specialized IT acquired as a part of space flight
programs and projects, and ground systems that are in direct support of
space flight operations.

 Reimbursable space flight programs/projects performed for non-NASA
sponsors and to NASA contributions to space flight programs and projects
performed with international partners.

* For existing programs and projects, the requirements of this NPR are applicable
to the program/project’s extant phase and to phases yet to be completed as
determined by the responsible Mission Directorate, approved by the the NASA

Chief Engineer (or delegate) and concurred by the Decision Authority.

 The above plans will be submitted within 60 days of the effective date of this
NPR.
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Center Documentation for Implementing 7120.5 @

* NASA Centers shall develop Center documentation to
iImplement the requirements of 7120.5.

* Centers will be requested to provide a schedule and
plan for implementation
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Maturity Matrices

* Describe the Expected Maturity State to be achieved by each
program and project at each life cycle review and KDP

* The objectives of each LCR and KDP

* The specific review elements and review criteria needed to
determine the program’s or project’s level of maturity

 NPR - Tables 2-2, 2-3 & 2-4
 PM Handbook — additional details in Appendix L

* The required products and control plans and level of maturity
for each life cycle review and KDP

» Entries are included for Headquarters and Program Products;

Project Technical Products; and Project Management, Planning, and
Control Products

- NPR — Appendix C, Tables C-1, C-2, C-3, & C-4
- PM Handbook- Tables 4-1, 4-2, 4-3 & 4-4

* The term “baseline” means put under configuration control
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Expected Matu rlty State (example)

NID Table 2-4

KDP Review

Overall Expected Maturity State

LCR Objectives at KDP

To evaluate the feasibility of the proposed mission concept(s) and
its fulfillment of the program’s needs and objectives; to determine
whether the maturity of the concept and associated planning are
sufficient to begin Phase A.

Overall KDP A Expected Matunty:
Project addresses critical NASA need;

proposed mission concept(s) is
feasible; associated planning is
sufficiently mature to begin Phase A,
and the mission can likely be achieved
as conceived.

Overall KDP B Expected State:

To evaluate whether the functional and performance requirements

>RR defined for the system are responsive to the program's Proposed mission/system architecture
quirements on the project and represent achievable capabilities. | is credible and responsive to program
To evaluate the credibility and responsiveness of the proposed requirements and constraints including
mission/system architecture to the program requirements and resources; and the matunity of the
constraints, including available resources; to determine whether project’s mission/system definition and
KDP B the maturity of the project’s mission/system definition and associated plans is sufficient to begin
associated plans are sufficient to begin Phase B. Phase B; and the mission can likely be
To evaluate the credibility and responsiveness of the proposed a?{;\'eved V’{'Ul‘):” QVi'lab'e resources
mission/system architecture to the program requirements and with acceptabie nsk. D l d " P M H d b k
SDR constraint{‘,, including available resou?ges; to determine whether e t al e I n an OO

the matunty of the project’'s mission/system definition and

associated plans are sufficiel Associated Expected Maturity State by Review Criteria Overall Expected
To ev.aluate the completenes EPGTTSFRWE  ifecycle LCR Objectives Agency Strategic Management Technical Budget and Resources Other | . Maturity State
technical & cost/schedule ba Review Goals Approach Approach Schedule Than Budget Risk Management at KDP
to assess compllance of the | To evaluate the The proposed The Project FADand | One or more Credible risk- Infrastructure and The driving risks
requirements; to determine lf feasibility of the Project has merit, is | Formulation technical concepts informed options unique resource associated with each
begln Phase C proposed mission within the Agreement are ready | and attendant exist that fit needs, such as identified technical
KDP C . concept(s) and its Agency/Program for approval and the architectures that within desired special skills or rare concept have been
fulfillment of the scope, and initial management respond to mission schedule and materials, have identified;

’ . o . . - ) . i i Overall KDP A
program’s needs and | objectives and framework is in needs are identified | available funding been identified and | approaches for Expected Maturity:
objectives; to requirements are place; key interfaces and appear profile. are likely available. managing these risks Project addresses.

KDP A MCR determine whether appropriate. and partnerships feasible. Driving have been proposed critical NASA need
the maturity of the have been identified; | technologies, and are adequate. and can likely be
concept and and appropriate engineering ,
associated planning plans for Phase A are | development, achlevgd as
are sufficient to in place. payload, heritage CORCEtved.
begin Phase A. hardware and
software needs and
risks have been
| | _ identified. |
To evaluate whether Project Project Conceptual design Credible Preliminary staffing | Significant mission,
the functional and requirements documentation is documented; preliminary cost and essential technical, cost and
performance reflect program appropriately mature | spacecraft and schedule infrastructure schedule risks have
requirements requirements and to support architecture range estimates requirements have been identified;
defined for the constraints, and are | conceptual design baselined; and associated been identified and viable mitigation
system are responsive to phase and functional and confidence levels documented; strategies have been Overall KDP B
responsive to the mission needs. preliminary performance are supported by preliminary sources | defined; a Expected State:
SRR program’s acquisition strategy requirements have a documented have been preliminary process Proposed systems
KDP B requirements on the is defined. been defined, and BOE and are identified. and resources exist are feasible within
project and the requirements consistent w/ to effectively available resources
represent achievable will satisfy the driving manage or mitigate with acceptable
capabilities. mission. assumptions, them. risk.
risks, system
requirements,
design options,
and available
funding.




Product Maturity Tables (examples)

NID Table C-3

Products Pre-Phase A Phase A Phase B
KDP A KDP B

KDP C
r

Project Technical Products'

1. Concept Baseline Update Update Update
Documentation

2. Mission, Preliminary mission Baseline mission and j Update mission and Update mission,
Spacecraft, Ground, and spacecraft spacecraft spacecraft spacecraft, ground
and Payload architecture(s) with architecture, architecture, baseline J| and payload
Architectures key drivers preliminary ground ground and payload architectures

and payload architectures

architectures.

CNPR“ NID Table C-4

3. Project-Level, Preliminary project- Basce .
System and level requirements and NPR 7120.5 Project

Subsystem leve Plan—Control
Plans

(see template in

Appendix F for

Pre-Phase A Phase A Phase B

Requirements

KDP B KDP C

4. Preliminary Design _

Documentation control plan details)

5. Operations Preliminary Prel MCR SRR SDR/MDR

Concept 1. Acquisition Plan Preliminary Baseline Update Update

2. Technical, Schedule, Approach for Baseline
and Cost Control Plan managing schedule

and cost during
Phase A™**

Preliminary Update

6. Technology Initial
Readiness
Assessment

Documentation

Initial Upd| 3. Safety and Mission Baseline

Assurance Plan

Update Update

7. Engineering
Development
Assessment
Documentation

4. Risk Management Approach for Baseline
Plan managing risks

during Phase A***

5. Technology Baseline
Development Plan

6. Systems Engineering Preliminary

Update Update

Update Update Update

Baseline Update Update

Management Plan

7. Information
Technology Plan
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Formulation Agreement (New) @/

The Formulation Agreement is prepared by the project as a
response to the FAD, encompasses work conducted during
formulation

Part of increased emphasis on Formulation in Rev. E to support
improved performance during Implementation (and against
commitments)

Reinforces discipline in formulation processes to ensure that
critical conversations take place between the Mission Directorate,
Program, and Project during formulation, including review of
detailed work plans and negotiation of appropriate resource
allocations to enable the work

Establishes and documents technical and acquisition work that
must be conducted during Formulation and defines the schedule
and phased funding requirements during Phase A and Phase B for
that work
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Formulation Agreement (Cont.)

 Documents milestones for delivery of Project Plan, Control
Plans, flow down of requirements, mission concept, mission

scenario and architectures and provides rationale for any
differences from NPR 7120.5E requirements

 |dentifies spacecraft and ground systems design trade studies
planned during Phases A and B

 ldentifies major technical, acquisition, cost, and schedule risks
to be addressed during Phase A and Phase B

 Documents risk mitigation plans and associated schedule,

funding requirements during Phases A and B, and expected
progress at KDP B and KDP C

* Provides schedules for life cycle reviews and system and
subsystem-level reviews to be held during Phases A and B
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Baseline Policy —

Life Cycle Cost Definition @/

 Life Cycle Cost is the total cost of ownership over the
planned life cycle from Formulation (excluding Pre-Phase A)
through Implementation (excluding extended operations).

o Applicable from Phases A-F

o Includes Launch Vehicle

o Indirect costs added by HQ (if appropriate)

o Reflects cost, schedule, and risk

o May include cost of technology demonstrations added to the mission

7120 Definition: The total of the direct, indirect, recurring,
nonrecurring, and other related expenses incurred, or estimated to
be incurred, in the design, development, verification, production,
deployment, prime mission operation, maintenance, support, and
disposal of a project including closeout, but not extended
operations.
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Baseline Policy —

Project — Simplified Cost Agreements at KDP C

This UFE Is
/ managed above
the Project.

Agency Baseline UFE

Commitment
 External Commitments

At KDP C and subsequent
ABC rebaselines the ABC

and the life cycle cost
estimate are equal.

Management
Agreement

* Managed by
Project Manager

Not to Scale
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Baseline Policy —
Project Life Cycle Cost Agreements and Commitments

A B
\~

High Estimate Notional and Not to Scale

Life cycle
UFE managed cost
above the project _
estimate

UFE managed

by Project At KDP C
and
subsequent
Agency
Baseline
Commitment
rebaselines
the ABC and

the life cycle
cost estimate

are equal.

LCC Range

Low Estimate

Management
Agreements

N

Formulation

Authorized { — UFE____
Cost

During Formulation  KDP C During Implementation

Five —year budget run out and schedule
estimates are reported to Congress. If a
project signs a contract > $50 M, LCC

From this point, Congress, OMB and GAO

get detailed cost and schedule information.
All changes are tracked back to the ABC.

range iIs reported to OMB. For selected
projects, LCC and schedule ranges are
reported to GAO Pre- Decisional 25




Baseline Policy —
Management Agreement (MA

* The parameters and authorities over which the program or
project manager has management control

* The PM is accountable for compliance with the terms of
their Management Agreement and has the authority to
manage within the agreement.

* View as a contract between the Agency and the PM.

* A significant divergence from the Management Agreement

must be accompanied by an amendment to the Decision
Memorandum ~.

* To be discussed on a future slide
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Baseline Policy —
Unallocated Future Expenses (UFE) - Definition

The portion of estimated cost to meet a confidence
level that cannot yet be allocated to the specific

project WBS sub-elements because the estimate
Includes probabilistic risks and specific needs that

are not known until these risks are realized
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Baseline Policy —

PUTTING THE TERMS TOGETHER
FROM A COST PERSPECTIVE

Management Life Cycle

Agreement
(MA)

(Includes Project
UFE)

Program/MD === CoOst
UFE (LCC)

* Occurs throughout Project Life Cycle
* MA includes Project Managed UFE and Schedule Margin
* Reflects the integration of cost, schedule, and risk
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Baseline Policy —

Decision Memorandum @/

Decision Memorandum is issued at each KDP and
amended when there Is a significant divergence as

determined by the Project Manager, the Program
Manager, Mission Directorate, or Decision Authority

It summarizes the Program or Project Plan and
documents:

The constraints and parameters within which the

Agency, the program manager, and the project
manager will operate and any additional actions

resulting from the KDP. (including LCC, Management
Agreement, schedule, and JCL...etc.) .

The signed Decision Memorandum becomes part of the
Program or Project Plan.
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Baseline Policy —
Decision Memorandum
Signed by the DA with required concurrences from:

Chief, SMA Chief H& M Officer (if needed)
Chief Engineer Chief Financial Officer
Evaluation Director/IPCE  Center Directors

MDAA Program Manager

Project Manager and Principal Investigator (when applicable)

* The NASA AA approves all external agency baseline commitments
for projects with a LCC > $250M.

* The NASA Administrator approves agency baseline commitments for
all programs and Category 1 projects with LCC >$%1 billion

* The KDP Is completed when the Decision Memorandum has been
sighed by the DA

* Any significant divergence from the Decision Memorandum by the project
budget (by year) or funding (by year) must be accompanied by changes in
content, cost estimate (by year, including UFE), and/or schedule (including

schedule margin) required to maintain a JCL consistent with the most recent
Decision Memorandum.
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Baseline Policy —
Contents of Decision Memorandum (Simplified )

NASA [Agency/Directorate] Program Management Council
Project KDP Decision Agreement

 Summary: Brief Description of Council meeting outcome

* Decision: Summary of the Program Management meeting
agreements/decisions, parameters, actions, and constraints
approved and within which the Agency and the Program/ Project
Manager will operate and the extent to which changes in plans
may be made without additional approval. This includes a
summary of the project content and acquisition strategy, along
with attached supporting data for the cost and schedule
information provided in Tables 1 and 2.
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Baseline Policy —
Decision Memorandum - Excerpt

Tablel: KDP B Preliminary Cost & Schedule Estimate

Management Agreement Total -
KDP Cost (Phase B only) [1f tl:~:- ne ..'- E tl :11 be the

KDP C Planned Date

Schedule — Target [LED. IOC. or FOC?
Years' Months of Operatlom Taraet
Confidence Level (Cost)

Confidence Level (Schedule)
Cost - Target

'Schedule to be 2 range]

|1f apphcable] [LCCE Range]

Table 2: Phased Cost Estimate

KDP A Phasing by vear BTC*
i'n FY n+l FY n+2 FY n+3 FY n+4

Management Agreement
B e e e s e

Table 1: Formulation Replan Amendment - Preliminary Cost & Schedule Estimate
\Ianaoement Agreement) Total

Amendment From To .~ From |  To
Cost (Phase A or B)

KDP Event Planned Date
_—

Schedule— Target LED. I10C. or FOC
Years' Months of Operations - Target
Confidence Level (Cost)

Confidence Level (Schedule)
Cost-Target

[I1f apphcable]

Actions: [Include this section if there are any actions to report.]

Action number: [Specify who has the action and the date or milestone for
completion of the actions; include any additional direction on these actions.]

Informational Briefing  Pre- Decisional
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Baseline Policy —
Agency Baseline Commitment

* For all projects and Tightly Coupled Programs, the life
cycle cost estimate (and other parameters) at KDP C is

the Agency’s Baseline Commitment (ABC) for that
Project or Program.

e The ABC is documented in the Decision Memorandum.

* The NASA AA approves the ABC for all projects with a
life cycle cost estimate > $250 million.

* The ABC is the baseline against which the Agency’s
performance is measured during Implementation.
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Agency Baseline Commitment —
Rebaseline

* The ABC may be changed (rebaselined) if one of the
following occurs:

(1) The estimated development cost exceeds the
Agency Baseline Commitment development cost

by 30 percent or more and Congress has re-
authorized the project; or

(2) The NASA AA judges that events external to the
Agency make a rebaseline appropriate; or

(3)The NASA AA judges that there has been a change
to the project scope or the tightly coupled
program or project has been interrupted.

* The Decision Memorandum contains the ABC and is
amended at a rebaseline.

Informational Briefing  Pre- Decisional
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Baseline Policy —
Agency Baseline Commitment

e A Rebaseline Review Is conducted when an ABC is
rebaselined.

* The monthly review processes, including the Baseline
Performance Review (BPR), are used by the Decision

Authority to determine when and whether a program
or project needs to be rebaselined.
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Baseline Policy —

Development Cost Definition @

* Includes all project costs from authorization to
proceed to Implementation (KDP C) through

operational readiness at the end of Phase D. (Source:
Draft 7120.5 Rev. E)
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REPLANNING

* Replanning - The process by which a program or

project updates or modifies it plans. (Source: Draft
7120.5 Rev. E)

o Replanning can occur anytime during the Life Cycle
Phase between key decision points (KDPs)

o May be as simple as project receives additional UFE
from the Program or Mission Directorate

o Includes any significant re-phasing of costs by year

o May Involve changes to the project content, schedule,
cost or risk posture
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UFE REPLAN

ABC No development cost growth

Managed Project

by change authorized

Project . in what is by MDAA
g managed or Program
o by the to manage
ha Project additional
% funds
2
2

KDP-C Decision Amended Decision
Memo Memo
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COST GROWTH

Development Cost Growth

Triggers Reports (% based on Development Costs
Time

Original ABC

Cost Growth

New LCC, ABC

has not changed 30% breach threshold is based on LCC
Development Cost (includes all project costs

from authorization to Implementation through
operational readiness at the end of Phase D.

Managed by Managed by

the prOjeCt the pI‘Oject Other Agency processes require additional
| cost growth and schedule threshold reporting

based on external stakeholder requirements.

KDP-C Decision DM Amendment 1 =
Memo (DM) realize cost growth
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REBASELINE (NEW DEAL WITH CONGRESS)
When Development Cost growth > 30%

..(75'
),
+
@,
O
_/
Time
I et iy Sl
|
|
—— e = = = B e ] - New ABC
New Cost Est.,
ABC has not
changed
Managed by
Managed by Managed by project
the project the project
| |
KDP-C Decision DM Amendment 1 = DM Amendment
Memo (DM) realize cost growth 2 = Rebaseline
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Confidence Level and @
Joint Confidence Level (JCL .

* Confidence Levels are established by a probabilistic
analysis.

* A Joint Confidence Level is defined as the probability that
development cost will be equal to or less than the targeted

cost AND the schedule will be equal to or less than the
targeted schedule date.

Example:

A 70 percent confidence level is the point on the joint
development cost and schedule probability distribution
where there is a 70 percent probability that the program or
project will be completed at or lower than the estimated
amount and at or before the projected schedule.
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Tightly Coupled Programs, Single-Project Programs @/
and Projects (> LCC $250 M

« KDP 0 & KDP B - provide a a range of cost and a range for
schedule at KDP 0/KDP B with a confidence level established

by a probabilistic analysis and based on identified resources
by FY.

(Separate analysis of cost and schedule, each with an associated
confidence level, meets the requirement. A Joint Confidence

Level is not required but may be used at KDP 0/ KDP B.)

At KDP 1/ KDP C, generate a cost loaded schedule
probability calculation that meet cost, schedule and JCL.

 JCL - probabilistic analysis of the coupled cost and/or
schedule to measure the likelihood of completing all

remaining work including mitigating risks and conducting
operations prior to phase E

The $250 Million LCC includes the launch vehicle. 42



Tightly Coupled Programs, Single-Project Programs @/
and Projects (> LCC $250 M

- Applicable programs and projects are budgeted to a
70 percent joint cost and schedule confidence level

or the level approved by the Decision Authority.

- Funding Is to be consistent with the Management
Agreement.
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Loosely Coupled and Uncoupled Programs

* These programs are not required to develop program
cost and schedule confidence levels.

* These programs provide an analysis that provides a
status of the program risk posture that is presented
as each new project reaches KDP B and C or the

program or a project is rebaselined.

* Projects In these programs with an expected life cycle
cost in excess of $250 million follow the project rules
for tightly coupled programs, single-project programs
and projects.
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Mission Directorates — Joint Confidence Level

 MD’s shall ensure funding for these programs and projects are
consistent with the Management Agreement and in no case less
than the equivalent of a 50 percent joint confidence level.
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Periodic Checks

* As part of the PPBE process, the responsible MDAA
reviews programs and projects and confirms to the

Decision Authority that the current baseline life
cycle cost estimates continue to support the

approved JCLs and Agency Baseline Commitments.

* The monthly review processes, including the BPR,

are used to help the Decision Authority determine
when and whether a program or project needs to

have a JCL recalculated or to be rebaselined.
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Earned Value Management (EVM) @

Planning begins during project Formulation.

EVM is applied in phases C and D to projects with an estimated
life cycle cost >$20 million and to Phase E modifications,
enhancements, or upgrades with an estimated cost > $20 million.

EVM system complies with the guidelines in ANSI/EIA-748 and is
described In the Project Plan.

EVM system requirements are flowed down to applicable
suppliers. (NFS 1834 is applied to contractors.)

Projects will conduct an integrated review of project baselines as
part of their preparations for KDP C to ensure: (1) work is linked
with cost, schedule and risk and (2) systems are in place to
conduct EVM.

Project EVM reporting begins no later than 60 days after the start
of Phase C. Contract EVM reporting begins no later than 90 days
after contract award.
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Role of Center Director

Center Director responsible for institutional authority and for the
execution of programs and projects assigned to the center

* Institutional Authority Role: ensures that their Center program/project
teams accomplish their goals in accordance with the prescribed
requirements and the Agency’s and Center’s procedures and processes

* Role in Program/Project Execution:

o Establish and maintain ongoing processes and forums, including the Center
Management Council to monitor the status and progress of programs and projects at
their Center and to provide a summary status at the BPR and other suitable venues

o Periodically review programs and projects to ensure they are performing in accordance
with their Center’s and the Agency’s requirements, procedures, processes, etc.

o Supports the program and projects by providing needed Center resources, providing
support and guidance to programs and projects in resolving technical and
programmatic issues and risks, monitoring the technical and programmatic progress of
programs and projects to help identify issues as they emerge, and proactively work with

Mission Directorates, programs, projects and other Institutional Authorities to find
constructive solutions to problems

o Improves the Program and Project Management capability of the Center, participating in
the Agency’'s Program Project Management Board, existing Working Groups (EVM
Working Group, Cost Analysis Working Group, Systems Engineering Working Group,
and soon-to-be chartered, Program , Planning, and Control (PP&C) Working Group),

and other opportunities for professional and organizational development based on
lessons learned and best practices.

48



Threat Assessment (New)

Requirement in 7120.5, listed in Appendix C, descriptions referenced
in the P/p Plan Templates:

 Threat summaries - developed for programs and document the threat
environment that a NASA space system is most likely to encounter as it

reaches operational capability. These documents contain Top Secret/
Sensitive Compartmented Information and are the basis for establishing

threat levels that the program office will use to develop survivability
strategies and risk avoidance or mitigation measures.

Protection plans - written for projects (in collaboration with the project's

Mission Systems Engineer) to identify the critical nodes and single points-
of-failure in a space systems architecture. Protection measures and

survivability strategies are recommended to the project management team

to mitigate vulnerabilities and enhance the resilience of the mission. These
documents also contain critical technical information for use by the DoD and

the Intelligence Community to aide in defending civil space assets.

 Threat summaries and protection plans are developed for the P/p by a core
team of experts with proper clearances.

* Security plans are developed for the P/p by the P/p and describe the plans
for ensuring security, technology protection and emergency response
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Threat Assessment (New) As/

* Does not require that every Program or Project Manager
hold a security clearance

* Informed decisions by Agency leadership will be made
regarding acceptance and mitigation of risks

* Program/Project manager will build approved risk

mitigations into the design during the formulation
process to minimize costs
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Industrial Base/Supply Chain Management (New){&&

* Industrial Base — Capabilities residing in either the
commercial or government sectors required to design,
develop, manufacture, launch, and service the program or
project.

* Encompasses related manufacturing facilities, supply chain
operations and management, a skilled workforce, launch
infrastructure, research and development, and support

services.

* Supply Chain - Specific group of suppliers and their
Interrelationships that is necessary to design, develop,
manufacture, launch, and service the program or project.

* Encompasses all levels within a space system including
providers of raw materials, components, subsystems,

systems, systems integrators, and services.
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Industrial Base/Supply Chain Management (New){&&

* During Formulation: Assess the relevant industrial base and
supply chain to ensure program or project success — (Chapter 1,
Overview of Management Process,

* |dentification of potential critical and single-source suppliers
needed to design, develop, produce, support, and, if
appropriate, restart an acquisition program or project, in the
context of the life cycle of the project under consideration.
Appendices G & H, Program/Project Plan Templates)
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Program Entrance into Implementation @

* All programs now enter the Implementation
phase at KDP |.

* Previously, single-project programs entered
Implementation at KDP 1l. Neither Revision D

nor the NID were clear concerning when
tightly coupled programs were approved for
implementation (KDP | or KDP 1l).
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Figure 2-2 The NASA Program Life Cycle
(Uncoupled and Loosely Coupled)
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Figure 2-3 The NASA Program Life Cycle
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Oversight - Role of Program/Project Level @/
Engineering Technical Authority (ETA .

 ETA leads and manages the engineering functions,
Including systems engineering, design, development,

sustaining engineering, and operations.

Allowed in 2009 NID...Now the default approach

* To support TA independence and maintain an effective
check and balance system

a. The Engineering Technical Authority cannot be the decision
maker on a board or panel that provides relief to a derived
requirement. This provision does not preclude such an
Engineering Technical Authority from chairing preliminary boards
that provide input to the change or control board.

b. As a minimum, two Engineering Technical Authorities (e.qg., the
PCE and the applicable LDE) must agree with the action to

accept a change to or a waiver or deviation from a Technical
Authority requirement.

a. & b. are the same as in the NID
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Oversight - Center Director TA Role in Program@/

* The flow of Technical Authority for programs
was changed to match that for projects.

Technical Authority originates with the Administrator
and is formally delegated to the NASA AA and then
to the NASA Chief Engineer for Engineering TA; the
Chief, Safety and Mission Assurance for SMA TA; the

Chief Health and Medical Officer for Health and
Medical Technical Authority; and then to the Center
Directors.

This change is part of Rev. E’s emphasis on the
broad role of the Center Director in the oversight of
programs and projects on assigned to their Center.
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Oversight - Integrated Center Management Council {g$&

* For tightly coupled programs and generally

for any project under development at multiple
Centers

* Includes the Center Director (or
representative) from each Center responsible
for management of a project within the
program and each Center with a substantial
program development role

* Chaired by the Center Director (or
representative) r<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>