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GSFC’s JCL JOURNEY: REFINING AN INTEGRATED MODELING PROCESS
ScoPE — BCI IMPROVING GSFC PP&C ENVIRONMENT

In late 2011, FPD created the BCI to examine the use of best practices, evaluate information sharing
mechanisms, and identify suggested changes across the Directorate to improve cost, schedule, and
technical performance.

Multiple teams are working to increase best practice sharing and deploying across programs/projects
in PP&C methods, tools, processes, and knowledge to support improved performance and management

decision making.
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GSFC’s JCL JOURNEY: REFINING AN INTEGRATED MODELING PROCESS
OVERVIEW OF THE BCI—WHY IS CHANGE NEEDED AT GSFC?

Internal challenges include rising costs, schedule delays, disparate
processes, a need to ensure optimally-trained staff, and a retirement wave
that impacts our need to capture knowledge and best practices

External challenges include a significant increase in external reviews and
data requests; greater competition and stakeholder pressure; perceptions
of GSFC’s budgeting and scheduling challenges

Our world is changing as evidenced by recent GAO findings that NASA
IS not managing its projects well; budgets are tightening that will lead to
additional scrutiny for selection—past performance does matter; being the
“most technically competent” will no longer be enough
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GSFC’s JCL JOURNEY: REFINING AN INTEGRATED MODELING PROCESS
GSFC FPD PP&C RESPONSIBILITIES

—

BCIl Focus Area

Projectitifting
= sAlraimning: o
Contracted Instrument e ——————————— Project/Program
& MissionManagement Mawent
Tools and Processes

for schedule, cost, requirements, risk

management, manpower, facilities,
documentation, configuration

management, project staffing & training

|

unctional

Management of Project (ro"ertilization
GSFCFlight of Best Prattices & Issues

Projects

)|
Facilitation and
Integration of Guidan@ersight

1 External Stakeholders Facilitation and
e e ]
« Office of the Chief Engineer I,n tegmw“ of
« Science Mission Directorate Institutional Support

« Human Exploration & Operations Mission e ————
Directorate « Code 100 GSFC Management
« Headquarters « Code 200 Management
« Cost Analysis Division/IPAQ Operations/Procurement Workforce Management
« Industry Partners « Code 300 Safety and Mission Assurance .
- Scientists and Pls + Code 500 Engineering © Tools and Guidance
+ Office of Chief Technologist + Code 600 Science and Exploration @ Representation and Interaction 4
« Other Agencies « Code 700 Information Technology & with Stakeholders

Communications
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GSFC’s JCL JOURNEY: REFINING AN INTEGRATED MODELING PROCESS

GSFC PP&C ENVIRONMENT

Current State Future State

A disparate community with pockets of An integrated community to educate,
PP&C expertise, which is not well openly share, and instill best practices
known, and where programs/projects across the organization
often create their own unique solutions and within programs/projects

to solve problems

Our Vision is increased collaboration with programs/projects consistently
‘ applying best practices and actions to foster cost-effective
@ and on-time delivery for all missions



SANNNNNNN

“FLIGHT PROJECTS DIRECTORATE

GSFC’s JCL JOURNEY: REFINING AN INTEGRATED MODELING PROCESS

BCl| — RESPONSE TO CHALLENGES

Environmental Challenges

Rising costs, schedule
delays, and disparate
processes

Increasing budget constraints;
perceptions of NASA and
Center challenges

Possible retirement wave
impacting knowledge capture
and practices; need to ensure
optimally-trained staff and
sharing of best PP&C
practices

Increasing external reviews
and data requests

Our Response — BCl

Comprehensive
evaluation of best
practices and
management,
communication and
information sharing
mechanisms intended
to improve cost,
schedule and overall
performance across
the programs and
projects

QOutcomes

Improved
knowledge base
and sharing
Increased use of
best practices
Reduced
duplicative
workflows
Improved decision
making

More commonality
in approaches
and tools
Optimized
resources
Improved project
performance
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GSFC’s JCL JOURNEY: REFINING AN INTEGRATED MODELING PROCESS
DANGER POINTS IN ANY CHANGE INITIATIVE

The BCI must ensure continued momentum throughout the transition process

High

Enthusiasm/Confidence

Transformation

program
initiated

Second wave
of enthusiasm,
as some
implementation
succeeds

Setbacks in
implementation,
anxiety

First state
of
enthusiasm/
quick wins

CRITICAL STAGE

“Something is “We made
wrong", uwe it"
are not

getting there”

More frustration,
change did not
reach everybody

“We failed”

v

Low

Stagnation/ |
Crisis

transformation

| Time

Scope the Execute the Insecurity/ Success or failure
problem and transformation loss of
plan the plan momentum 7
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GSFC’S JCL JOURNEY: REFINING AN INTEGRATED MODELING PROCESS
COLLABORATIVE PARTNERSHIPS — ESSENTIAL TO SUCCESS
Partnered with NASA Headquarters (HQ) Office of

(.Zollab_orater:l with GSFC Offlce._' of the (Eh!Ef the Chief Engineer (OCE) on Agency-wide EVM
Financial Officer to create business training . . . )
) ) ) guidance; solicited input to improve Center’s
guidance and curriculum(s); coordinated on .
) management reporting process and to expand
Center-wide EVM needs and approach . . . . Ll
various training curriculums and extend availability

to the programs/projects

« Office of Human .
Capital Management Foster Internal Collaboration
/110 within a project between the

» Office of the Chief Schedule, Cost, Technical, and

Worked with the Applied BC' Financial Officer/150
Physics Laboratory (APL) Co de 400 ' ‘ BXbtlied Engineering Risk Management Disciplines
and Jet Propulsion and Technology
Laboratory (JPL) to 'd Directorate/500 Collaborated with NASA
collect lessons learned 4 ;’::;; ':)ar't’i’:::;‘z'tors HQ Cost Analysis
and identify Sf:hedule . Other NASA Division (CAD) and other
BPIs, EVM requirements, Centers/HQ NASA Centers for JCL
and practical aspects of and cost estimating
the Joint Confidence training
Level (JCL) P.roc.ess across Collectively worked with GSFC Engineering and Human
organizations Capital Directorates to expand information repository

for early-career professionals

‘ Note: These are examples of partnerships and not an exhaustive list 8
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GSFC’s JCL JOURNEY: REFINING AN INTEGRATED MODELING PROCESS
All BCl implementations follow

PP&C CHANGE INITIATIVES FRAMEWORK a similar approach to identify

guidance gaps and leverage
existing policies and practices

ESTABLISHED BCI IN DEVELOPMENT

Agency Policy, Procedural Requirements

= NPR 7120.5E, NASA Program and Project Management
Processes and Requirements

= NPD 1005.A, Policy for NASA Acquisition

= NASA Agency EVM Handbook
(providing feedback and support)

= GSFC/FPD Schedule Management
Requirements Procedural Guidelines
(PG)

= GSFC EVM PG

Center Policy, Procedural Requirements
» GPR 7120.7, Schedule Margins and Budget Reserves
= JCL Memo from NASA Associate Administrator

= Schedule Best Practice Instructions
(BPI)
= GSFC Joint Confidence Level Handbook

Principles and Best Practices
= Project Artifacts, Methods, Techniques
= Handbooks (GAO, DCMA, NDIA, NASA)

GSFC EVM Enterprise License Upgrade
Scheduling Knowledge Network
(SharePoint Portal)

Goddard Schedule Analysis Tool (GSAT)

Tools and Resources
= Commercial of the Shelf (COTS)
= Agency, Center Enterprise Licenses

\ | 9
2 )
- Blue italics are still in the Define/Develop Stage(s)
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GSFC’s JCL JOURNEY: REFINING AN INTEGRATED MODELING PROCESS

BCl — SCALABILITY FOR PROJECT ASSISTANCE & COMPLIANCE,
INCREMENTAL APPROACH TO ENSURE LASTING CHANGE

Program/Project licabili (o i
— Lifecycle ( ) Applicability Compliance

Survey and assess Identify valid needs Provide tools,
complete FPD for each grouping of templates, guidance,
program/project “like” programs/ and resources to
portfolio to projects to balance facilitate fulfillment
understand conditions for of requirements for
similarities and feasibility and all applicable groups
differences adoption

Prior to deployment, each change is developed with consideration of the affect
on and significance to the GSFC project portfolio.

In many cases, various projects will be piloted to measure ability to adopt new
e practices, and tools and resources are developed from
‘ the feedback received to assist in acceptance 10
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THE FUTURE .
. . We are uncovering best practices and identifying subject
. p oyt matter experts to leverage across the Center to improve our
b project management practices
- P

G : . r
- The future of our projects is an integrated
Q . > community of “expert” practitioners yielding:

@,/ﬁ

Improved cost and schedule performance
Higher efficiency of projects and teams

Improved integration and collaboration across
teams
* Recognized lists of business systems SMEs

Outcomes to mclude a proliferation of new « Improved business training and skills development
approaches:

* Revamped and relevant training

» Improved workforce collaboration and feedback
- Implemented best practices across all the « Most changes will be complex and multi-faceted

business practices « Change must be deployed in a rational manner
« Standardized tools and approaches

... = New knowledge management, repositories
A\ and portals

Standard operating procedures and guidelines

As we get these results, we are reminded:

11
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GSFC’s JCL JOURNEY: REFINING AN INTEGRATED MODELING PROCESS

NEXT STEPS—THE PATH FORWARD

We have coalesced experts to direct projects to resources by organizing the
community to share knowledge and resources. Now we need to:

Wrap Up BCI Discovery Phase—Finalize development of best practices

Plan for Specific Changes—Enhance new scheduling portal, restructure
MSR over the next two months, etc.

Outline Deployment Strategy—Establish individual implementation plans
for each change

Foster An Adaptive Environment—Encourage staff to support change
and willingness to adapt

Encourage Leadership—Leverage Action Teams to lead the direction
forward

Communicate the Change—Show that we have become a community of
known experts and practitioners across all Directorates within the Center

) 12
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GSFC’s JCL JOURNEY: REFINING AN INTEGRATED MODELING PROCESS

IMPACT

The BCI is an intensive change initiative and process to improve the overall
project management capabilities of the Flight Projects Directorate.

As a result you will see:
= Improved cost and schedule reporting, analysis and action
= More consistent reporting and discussion across projects
= |Improved integration and collaboration between projects
= Recognized lists of business systems SMEs

= Improved business training and skills development

New interfaces:

= |tis critical to maintain partnership on common practices. We are looking to limit the
amount of nearly redundant reporting for different audiences

= New activities include GSFC monthly analysis and assessment discussion

13
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GSFC’s JCL JOURNEY: REFINING AN INTEGRATED MODELING PROCESS

SOME GSFC MODELING INSPIRATION

. ) Cosmic Microwave Background Spectrum from COBE
Cosmic microwave

400 1 L] ] 1 1 1 i ' '

background spectrum A COBE Dala bt
measured by the FIRAS o0k £ % Black Body Spectrum o
instrument on the e X
COBE, the most- 300 |- / \ =
precisely measured _ ‘
black body spectrum in W ”f \ ;
nature C ™ j \ |
= Error bars are too £ %

small to be seen § 1% |- % g

even in enlarged h x,

image 100 |- ", 4
= Impossible to ¥

distinguish the S0 F \\M

observed data from 5 : . ’ ' . . : :

the theoretical curve 2 4 6 8 10 122 14 16 18 20 2

Frequency [Liem]

) 14



http://en.wikipedia.org/wiki/Cosmic_Background_Explorer
http://en.wikipedia.org/wiki/Black_body
http://en.wikipedia.org/wiki/Standard_error_of_estimation
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Interwew Review. Analyze Develop ; Review and
E % Projects § Artifacts é Findings - Schedle 6 Develop 7 Rollout 8

STEP 1 WAS TO POLL THE COMMUNITY — INTERVIEWED SEVERAL “PIONEER” MISSIONS...

CEAT JCL Interviews at GSFC
7/26/2013 16:13

Project: Maven DURATION
1 > a EY s s z s ° 10
Project Attributes Project Starting NISTH Ending JoL wBs: wBs: wBs: wBes: wBs:
Directorate T SMD Phases Point Process Point Process Project Systems sSMA Science Payload
Tvpe [ Roboti cowvered by of Start of Activity Management Engineering included? included? included?
Selection | competitive JcL JCL activity (months before | JCL activity End included? included?
KDP-C)
JCL Process Evalutation Criteria Weight
Organizational Merit 27%
Programmatic 27%
Technical Merit 27%
Other Merit factors 27%
1 A thru Launch MCR 3 Launch KDP-C Yes Yes Yes Yes Yes
2 A thru D KDP - A & Spacecrant Ongoing No No No No No
Acceptance
Review
3 A thru E Other 12 Other TBD TBD TBD TBD TBD TBD
a A thru F TBD Other TBD

{ %':"‘STEP 2 WAS TO STANDARDIZE THE PROCESS — OWNERSHIP, EDUCATION, ROLES, AUTHORITY, ETC.15
R *‘wmw/STEP 3 WAS TO COMPILE LESSONS LEARNED...
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SPREADING THE WORD ON JCL...

The Flight Projects Directorate at Goddard has e s
also commissioned several sources of JCL

information as references for the communit JoL
Yy Handbook
= JCL Handbook
= Technical and resource publications stored on an
intranet website

= JCL handouts for quick distribution JOINT CONFIDENCE LEVE},
In addition, the BCI has participated in several | == “““““m i
GSFC training events to educate the Flight RS S S

Project community on the JCL process
» Goddard Master’s Forum

= Combined Resources Forum JCL

Fact Sheet

Future plans include == L —

The e "Coufxhnce et or T b ol i precae 22 pscenkage: Tha prentage a3 vl of e
mmqummmm i nave that probadilty of debvering Level 1 Science whihout ncurng 3
. NPR 7120 SE requires hat 3 JCL be the basis of fhe Agency Baseiine Commitment On

2 ASMINiStrator 5190 3 MEMOrNGU reQuIFng the creafn and Lse of 3 JCL by 3l

= Briefings to senior leadership S

WHAT ARE THE BENEFITS OF AJCL?

JCL analyss can disciose answers 1o Acult oparatonal project management qUESions Which are not easlly cotaned
othenwise. Exampies of these questions Include:

"\ » Ongoing briefings to project leadership e e R 16
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GSFC’s JCL JOURNEY: REFINING AN INTEGRATED MODELING PROCESS
LESSONS LEARNED

1) Assemble the proper JCL team. Recent participation at Goddard is mostly uniform with
good functional representation:

Project Systems | Discipline | Scheduler/
Engineer Expert Planner

Project 1 A I I I I I

Project 2

Project 3

Project 4

> >» >» >

Project 5

Note: We always use internal and external consultants to work with project functional
specialists in all aspects of JCL model development and the presentation of results

17
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GSFC’s JCL JOURNEY: REFINING AN INTEGRATED MODELING PROCESS
LESSONS LEARNED (CONTINUED)

2) Projects have ranged from 3.5 to 9 months to develop their JCL products.
Knowing when to start is important. GSFC has the following guidelines:

A Project with little JCL
experience/very complex
mission JCL preparation to
start 6-8 months prior to KDP-C

A Project with moderate JCL
experience / moderately
complex mission JCL
preparation to start 4-6 months
prior to KDP-C

2012 2013
21 | Q2 Q3 | Q4 | Q1 [Q2 | Q3 | Q
/\ Project with extensive JCL Thase B |
experience / comparable — I
Mission or out of houseJc | ’ ) )
preparation to start 2-4 months mﬁcﬁR

prior to KDP-C

9/13

) 18
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GSFC’s JCL JOURNEY: REFINING AN INTEGRATED MODELING PROCESS
LESSONS LEARNED (CONTINUED)
3) All recent JCL activity at Goddard has utilized an Analysis Schedule with “compression

rates” ranging from 25% to just 1% of the underlying IMS. Platform advances can
strongly influence this choice:

- = Individual Component Schedule
SCENARIO 1 SCENARIO 2 SCENARIO 3
JCL not Il B B B . Il B

possible with
multiple files or

even with
single files | Duration
linked to Duration
source externa Duration

files
Single File IMS but linked to source schedules
Flat Single File IMS (self-contained)
Duration >

< Duration
JCL only
possible with Duration
single, fully
self-contained
{401} | N

files
Summary Analysis Schedule
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GSFC’s JCL JOURNEY: REFINING AN INTEGRATED MODELING PROCESS
LESSONS LEARNED (CONTINUED)

4)

5)

6)

7)

Cash flow and risk mitigation aspects of the software have been underutilized — the
current focus on the 50% JCL or 70% JCL values override all else.

Inter task correlation research is sparse. The risk driver approach has yet to be
implemented.

A truly data-informed basis to inform risk and uncertainty bounds appears to be
universally acknowledged and rarely addressed — the primary factor appears to be a
lack of historical data at the right granularity. It is encouraging to see CAD sponsor
research at schedule allocation as well as linking parametric costs to JCL inputs.

The active management of discrete risk registers is a prerequisite. Advocate JCL
assessments are performed in an environment that also has the SRB and other
independent assessors at work — the project’s ability to defend its risk posture and
approach is crucial.

20
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GSFC’s JCL JOURNEY: REFINING AN INTEGRATED MODELING PROCESS

We offer the following five items
as worthy of discussion in the
broader resource communities of
practice at NASA...

21
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GSFC’s JCL JOURNEY: REFINING AN INTEGRATED MODELING PROCESS

JCL DISCUSSION ITEM #1.:
TREATMENT OF THREATS (RISKS VS. ISSUES VS. UNCERTAINTY)

Status or

/ “as of” date

GPR 7120.4D

Prior Period Cost and Schedule

of threat Discrete Risk Issue Collective, non-discrete risks
Likelihood Known Unknown "Known" Unknown
Consequence Known Unknown Unknown Unknown
Actual Discrete Risk Uncertainty

No Simulation

Simulation

Advocate JCL

22
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JCL DISCUSSION ITEM #2:

DOES PRIOR PERIOD OR HISTORICAL STATUS IMPLY AN ABSENCE OF COST
UNCERTAINTY? AN ABSENCE OF SCHEDULE UNCERTAINTY?

Status or

/ “as of” date

GPR 7120.4D

Prior Period Cost and

Schedule of threat Discrete Risk Issue Collective, non-discrete risks
Likelihood Known Unknown "Known" Unknown
Consequence Known Unknown Unknown Unknown
Actual Discrete Risk Uncertainty

No Simulation

Simulation

Advocate JCL

23
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JCL DISCUSSION ITEM #3:
IS “GOAL SEEKING” ACCEPTABLE?

5 Polaris - ACCAgMadel.polaris | 50
|Fi|e... |V| | Export... ‘V‘ | B Run | | Wiew: Percentile |V‘ m Cost Phasing | | »| Task Details ‘ ‘ @ Simulation Details | + | Health | NASA &
Scope: [ Project +] Measure: [ cost [+] mode: [1ndividual ... [+] View: [column ... [+]| O Budgetlines Total: $1.218

$160M
£140M
$120M T
$100M —_—
$80M -
$60M
£40M
£20M
. : 31 0 N N N
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029
Percentile \""""'I"'"""I""""'\"""'"I""""'I""""'I'""""Y""""'I'""""I"""‘"I 70 Scheduled Start
0 10 20 30 40 50 50 70 80 50 100 Scheduled Finish @
o I @I 3 [*]n0 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 ZIZ/B
uID Activity Start Date | End Date Duration
f2 | Hi (H2 (H1 |H2 (H1 |H2 |H1 (H2 |H1 |H2 |H1i|H2 |H1 |H2 |Hi (H2 |H1i |HZ |H1 |H2 |H1 |H2 |H1 |HZ |Hi|H2 [H1 |H2 |H1 |H2 |H1 [HZ |H1 |H2 (H1 |H2 [H1 |HZ |H1|H2 H1 |H2 (H1 H2 |H1 |H2 |H1 [H2 H
] ¥ ACCAq Project 5/10/2011 | 2/9/2027 4,111 K Y ACCAq Project
115 ¥ Missile System 5/10/2011 4,111 i L J W Missile System
25 ¥ RDT&E 5/10/2011 756 | T g Wy RDTaE
26 ¥ Air Vehicle 5/10/2011 676 | N WY - Vehicle
27 Propulsion (Stages 1| 5/ 41 (. l)j_—l Propulsion (Stages I...n,]
28 Payload 7/6/2011 | 11/10/2011 L (@ — Payload
29 Airframe 11/11/2011 | 3/9/2012 92 4 J Airframe
30 Reentry System 3/12/2012 | 1/15/2013 251 .:] Reentry System
31 Post Boost System 8/22/2011 34 Pogt Boost System
32 Guidance and Contr 7/6/2011 42 g Guidance and Control
33 Ordnance Initiation 8/z/2011 20 Ordpance Initiation Set
34 Airborne Test Equipi 8/3/2011 4 rHorne Test Equipment
35 Airborne Training Ec| 3/12/2012 177 .:I \irborne Training Equipment
36 Auxiliary Equipment, 1/21/2013 113 ). ) Auxiliary Equipment
37 Integration, Assemk| 6/17/2013 | 12/10/2013 129 :]—Integraticn, Assembly, Test and Checkout
38 ¥ Command and Launch | 5/10/2011 | 5/31/2012 278 | WP cmmand apd Launch
39 Surveillance, Identif| 5/10/2011 | 7/11/2011 45 urveillance, Identification and Tracking Sensors
40 Launch and Guidanc| 5/10/2011 | 6/20/2011 30 aunch and Guidangde Control
41 Communications 5/10/2011 | 9/1/2011 83 @ — Communications
42 Command and Laun| 9/2/2011 | 11/25/2011 71 :I Command and Leunch Applications Software
43 Command and Laun| 11/28/2011 134 3 é-=and Launch System Software
Launcher Equipmeni| 5/10/2011 39 E Launcher Equipmen:
Auxiliary Equipment, 2011 66 Auxifiary Equipment
Systems Engineering/F| 9/30/2011 | 11/14/2011 33 ’-%—I Sydgtems Enginegring/Program Management 24
¥ System Test and Evalu| 5/10/2011 | 1/6/2012 174 "|'W@) system Test anfd Evaluation
Development Test a| 5/10/2011 | 9/22/2011 98 E :.—‘ Dewvglopment Tesf| and Evaluation
a >
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JCL DISCUSSION ITEM #5:
CAN JCL UTILITY EXTEND BEYOND SETTING BUDGETS?

NASA Life- pproval for
Cycle Phases mula FORMULATION IMPLEMENTATION
Project Pre-Phase A: Phase A: Phase B: Phase C: Phase D: Phase E: Phase F:
Life-Cycle Concept Studies TConcept & Prefiminary Design & Final Design & l&{siemﬁﬁ\ss;r?bh{. Operations & Closeout
Phases echnology Technology Fabrication et o LR Ll Sustainment
Development Completion Launch & Checkout
Project Life-Cycle eI KDP B\ / VA kor D\|/ KDP E\ / KPP/  Final
Gates, FAD A B ‘ . Archival
Documents. and Pres 2 relminary Baseline Launch End of Missiop of Data
Major Events TERMITE Y Project Project
Project h Plan Plan 5
Requiremenis
e A
Reviews s
Fham Projecs A AA A A AN A VA VA
Flight Project i\ A h
Life-Cy(:Ie‘2 MOR SRR SDR PDR CDR / SIR} ORR FRR PLAR CERR* DR DRR
Reviews - PRR3 Inspections and End of
4 4 4 Refurbishment &L Flight
Re-flights Re-enters appropriate life- ‘
cycle phase if modifications -
PFAR
Robotic Mission are needed between flights
Projct Lt N AA Al A A ANN A A £\
Reviews 12 MR SRR MDR® PDR COR/ SIR ORR MRR ALAR CERR? DRR
PRR*
Other A A SMSR, LRR
Reviews SARS {LV), FRR (LV)
:zsipeowr:mg I/\ Peer Reviews, Subsystem PDRs, Subsystem CDRs, and System Reviews /\l
| | | |
FOOTNOTES ACRONYMS ) MDR - Mission Definition Review
1. Flexibility is allowed as to the timing, number, and content of reviews as long as | ASM - Acquisition Strategy Meeting MRR - Mission Readiness Review
the equivalent information is provided at each KDP and the approach is fully CDR - Critical Design Review ORR - Operational Readiness Review
documented in the Project Plan. CERR - Cnitical Events Readiness Review PDR - Prefiminary Design Review
2. Life-cycle review objectives and expecied maturity states for these reviews and DR - Det;omwssiomng Review PFAR - Post-Flight Assessment Review
the attendant KDPs are coniained in Table 2-5. DRR - Disposal Readiness Review PLAR - Post-Launch Assessment Review
3. PRR is needed only when there are multiple copies of systems. If does not FA - Formulation Agreement PRR - Production Readiness Review
require an SRB. Timing is notional. FAD - Formulation Authonzation Document SAR - System Acceptance Review
4. CERRs are established at the discretion of program . FRR - Flight Readiness Review SDR - System Definition Review
5. For robotic missions, the SRR and the MDR may be combined KDP - Key Demswn}Pomt SIR - System Integration Review
6. SAR generally applies to human space flight. LRR - Launch Readiness Review SMSR - Safety and Mission Success Review
7. Timing of the ASM is determined by the MDAA. It may take place at any time LV - Launch Vehicle SRB - Standing Review Board o5
during Phase A. MCR - Mission Concept Review SRR - System Requirements Review
A Red triangles represent life-cycle reviews that require SRBs. The Decision Authority,
Administrator, MDAA. or Center Director may request the SRE 1o conduct other reviews.






