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The Key!!

The key is to fully understand

the customers needs

(requirements) while meeting
budget and schedule

agreements.

How the customer
explained it

Reference: http.//www.tamingdata.com/wp-content/uploads/2010/07/tree-swing-project-management-large.png

\

\

How the project was
documented

How the project leader

understood it

What operations
installed

How the engineer
designed it

How the programmer How the sales
wrote it executive described it

How the customer

was billed
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How the helpdesk What the customer
supported it really needed
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'ért'1 - Identify the Concept of Operation

'/ ad A cdncept of operation (abbreviated ConOps) is a document

describing the characteristics of a proposed system from the viewpoint
of an individual who will use that system.

— Reference: https://en.wikipedia.org/wiki/Concept of operations

O At NASA-JSC it is also acceptable to use high level diagrams and/or
pictures to describe what you are developing and how it will be used.

O The ConOps is also the mission plan or roadmap of what is Going to

Happen, Who is doing what, Where or when will the events occur, etc.
» The ConOps is critical in explaining what needs to be done.
» The ConOps is the framework/outline/basis of establishing the customer’s requirements.

 ConOps should drive the trade studies on what technologies are
available.
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~ Example ConOps —
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Reference: https://fpd.larc.nasa.gov/assets/eft-1_mission_diagram.jpg
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ntify the Stakeholders

-0 Asystem context diagram in Example...Context Diagram

systems engineering is a
diagram that defines the
boundary between the
system, or part of a system,

and its environment, showing

the entities that interact with
it
1 Stakeholders can/will

Transportation

Doctors

Medical ‘

Maintenance

Funding
Source(s)
Customers

influence the requirements of Power Source

the Project.

0 Not knowing all of the
stakeholder has the risk of
impacting design, cost,
schedule, etc.

www.nasa.gov

Linear Accelerator @

Product Management

Environment

Developers
(Engineering)

Scientists
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rking with Different Groups

ELECTRICAL GROUP

EMPENNAGE GROUP POWER PLANT GROUP

Reference: http://www.ruthmalan.com/journal/lmages/201 1/January/what_if airplanes.JPG

= System Engineering involves identifying the entire system, identifying roles
and responsibilities on the team, and getting everyone to work together
towards a common goal.

= One of the reasons for doing Trade Studies...Allows everyone to develop
consensus!
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Electron Treatment head
gun v L2 G G I I 0 1T Y B S (straight beam)
? Wave guide
T | = system
Magnetron Bengifig magnet
Modulator or *
Klystron
T \ Treatment head
(bent beam)
Power Computer
supply Controller

Reference: http.//clinicalgate.com/radiotherapy-for-head-and-neck-cancer-radiation-physics-radiobiology-and-clinical-principles/

O Breaking down the system into subsystems
— What subsystem(s) already exist or need to be developed?
— How will the entire system be powered?
— What computer system is needed to monitor/control the entire system?
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a8 Thé""Project Life Cycle refers to a series of activities which are necessary
to fulfill project goals or objectives. (Reference: https://www.uakron.edu/pmo/plc/)

O Every project, whether large or small, has a process that governs the
project life cycle from inception, delivery, and usage.
— “Learn the Process so that you can wisely deviate from it!”, (NASA-
JPL/Gentry Lee)
— Main Thoughts:

» Every Project is “tailorable” based on the needs of the stakeholder(s) and development team.
> In order to effectively tailor the project process, you need a Project

Manager/Engineer/Developer with Knowledge, Skill(s), and Experience who understands what
events should and need to occur in order to meet the stakeholder(s) requirements.

O Most Project Life Cycles are directly related to a Project Schedule.

— Most NASA Agencies use the NASA Procedural Requirements (NPR 7120.5, Rev. E)
as a guide.

» The NPR is used to establish Technical Reviews to ensure the project has met entrance and
exit criteria for success.

— The Project Manager establishes and maintains the project schedule!

» Schedules are tools that are used to communicate to the Stakeholders and to the Team what
has been completed and what needs to happen next.
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rt4 (Co’ntinued) - Example Project
Milestone Schedules

O From NASA Procedural Requirements (NPR) 7120.5, Rev. E, NASA Space Flight
Program & Project Management

HASA Life ovalfor ovalfor
Cycle Phases FORMULATION INPLENENTATION
Project Pre-Phase A: Phase A: L PhaseB: Phase C: PhaseD: PhaseE: PhaseF:
Life-Cycle Concept Studes Concept & reliminoryDesign & Final Design & System Assembly, Operations & Closeot NASA _JSC usually
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, — —- - — e ollows something
Project Life-Cycle V4 V R
Gat v . . .
Doceo.:tmsmd : ;PD%E‘ ::enmmay Bassdine Launch EndofMissioh of Data Slmlla]/' tO th IAY p}’Oﬁle.
redim roject Project
WeEwonts Project h Plan Plan & A_)
Reguiremerty
Ay A
m______u._.-__________________
Human Space
Fhght Project /A & b A A A AN A VA VAN
Life-Cycle MCOR SRR SDR POR COR/ SIR ORR FRRPUAR CERR' DR DRR
Reviews PRR? Inspedionsand End ot I
B Redsbishmert &_L Flight
Refights Re-enters oppropriste lije- I
e A RN R TS S
Robotic Misson are needed between fights
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Other
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1 1 1 1
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documentedinthe Projed Plan CERR - Critical EventsReadinessReview POR -PreliminaryDesignRevew
2, Lite-cycle reviewobjadtives and expected maturity states for thess reviewsand | DR - Decommissioning Review PFAR -Post-Flight Assessment Review
the attendart KDP s are cortained in Table 2.5 DRR -DisposalResdinessReview PLAR - Post-Launch Assessment Review
3. PRR i neaded only whenthere are muitiple coplesof systems It doesnot FA-Formutation Agreement PRR -Production ReadnessReview
require an SRB. Timing s notiona . FAD - Formulation Authorization Document SAR - System Acceptance Review
4. CERR s are established ot the discretion o Tprogram FRR -FrghtReadinessReview SOR - System DefnitionReview
5. For roboticmissions, the SRR andthe MOR may ba combined. KDP - Key DecisionPoirt SIR - System Integration Review
6. SAR generallyappiiesto human space tight LRR -Launch ReadinessReview SMSR - Satety and Mission Success Review
7. Yiming ofthe ASM is determined by the MOAA. It may take place ot anytime LV-Launch Vehide SRB - Standing ReviewBoard
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A Red trianglesrepresent lifo-cyde reviewsthat requise SRBs. The Decision Authonty,
Adminitrator, MD AA or Center Direcior may reques the SRB 10 conduct otherreviews.

Reference: NPR 7120.5E, Figure 2-5
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" Part 5 — Start the Process

a I;\*éﬂgardless the level of “Schedule Tailoring” and Design Characterization, most
projects will follow the Systems Engineering “V-Model” process.

Document | ———

SystemIVeriﬁcation Plan System

= = = = = = =>/Verification &
Deployment

Time >
Project Preliminary S : Project | Operations &
e . : Specs & Construction )
Initiation | Engineering . Closeout | Maintenance
Estimates
: | | . |
| | | | |
é I I i I |
A_:j i |
ﬁ‘ § Concept of _I - System Validation Plan | System _—— Acceptance
ConOps M;E Operations NG ! ! - = _IP Validation — 1%*[3 Data Package
= = | |
i
|
|

Certification
A Data Package

Subsystem
Verification

LINAC
Requirements I
UnitiTest Plan . .
Doctimen; | =yt Lnit f Device
I Testing Test Reports
|
Software / Hardware
Drawings Development
Field Installation Note:
: * Verification is building to requirements.
Implemnentation » le., Was it built correctly
* Validation is building to the customer’s expectations!
Reference: http://ops.thwa.dot.gov/publications/regitsarchguide/73useprojimp.htm, Figure 44. * Remember the common mistakes on most projects! (Page 2)
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Summary

' a TheVSpace Shuttle is one of the most

U.S. space shuttle

complex machines ever built and has more sy asrriqssonsnin— RN
than 2.5 million pan‘s. . .(Reference: WCN—
http://spaceflight.nasa.qgov/shuttle/upgrades/upgrades5.html) R f _ ‘

— All projects whether small or large have their own
levels of complexity!

\  antivortex siphon

rockets
principal parachutes ._ solid rocket booster
(three) >

" nose reaction-control
flotation system —

— The key to success in Design, Development, Test, & socroncs—_SRY o
Evaluation (DDT&E) on any project is to: NR— i

» Part 1: Identify the Concept of Operation — How will the factmm/ ' ; f/
system be used in the field. " | S ete
> Part 2: Identify the Stakeholders — Who will be reusable outercasing = | | ¢ S

™ remote manipulator

involved? ————— I s
» Part 3: Identify the System i hyckogen tank WP
> Part 4: Define the Project Life Cycle — Project Schedule sl
» Part 5: Start the Process h

§—— payioad

delta wing

propellant tanks for orbital

_ maneuvering engines

system

AN: Q \
elevons (functional ~——___ | ' .’z‘; 1‘
during landing) » ‘ __— vertical tail
> o

3 aft skirt — 9 9 KX § ‘% air brakes and rudder
O Don't forget about the Paperwork! — ‘\\ 7 \ kst

insulation — landing)
] “We Ca n I i Ck gr a Vi t.y, b u t S Om eti m eS t h e booster nozzle rszapraranon engine ?;nct‘ri;n- (r::::,uvering m(?lin engine
. . 7 rockets nozzle engines engine nozzle
paperwork is overwhelming!” (by Werner Von

B rau n) Reference: https://s-media-cache-

ak0.pinimg.com/originals/66/61/54/666154c8a699c9d7fbff6e2accfedb7 jpg
O Questions & Answers -
Reference: http://www.jobinterviewtools.com/blog/wp-

o« content/uploads/2010/01/dreamstimemedium_19473030-300x300.jpg
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