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® American engineer and social scientist Henry
Laurence Gantt was the inventor of the Gantt chart,
the most common form of showing a project plan and
progress.

® The PERT (Program Evaluation and Review
Technique) chart, conversely, Is a pure logic
representation of the project, with no time scaling, but
with detailed logic relationships. Originally developed
by the US Navy in the 1950s.

® However, most planning and execution software tools
do not supply a real-time, critical path analysis, or the
ability for the manager to quickly see a broad picture.
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[Kit for Tools ]

Work Instructions ]

[Kit for Materials ]

How does Vdot Work?
Lean Factory “Kit” Analogy



Tﬁe ;t:rilt?;zrnationacl) VSv)e/:nposi;J ;n Vd 0O tTM P rocess - N
gittpsburgh, Ilgn?éyﬁvania cyeles M an ag em ent cont) chqc

Full Task Definition: What to do, When to
do it, Tool, Owner, Instructions, Duration,
Effort , Critical Path, ...

Required
Inputs

Establish Requirements

Customer Inputs Started: 03-04-2014 Requirements
Done: 03-09-2014
MS Excel
. Systems Analysis>
Environment

Systems Engineer Mission Scenarios>

& (OO0 @

5.00d : 30.00h : 100.00%

Status: Red - Ready
Yellow - In Work
Green - Done

Vdot™ “Smart Task Kits” Completely Define Activities

I . . ghi Time

Deliverables




Dpan oo VdOtTM Process emnyae.. @

Pittsburgh, Pennsylvania M an ag emen t (cont.)

ﬁ - Vdot Process Platform 1‘5 Smart Task Flows

Visual Process Control

Connected to the Work

Real-Time Dashboards

Embed Your = -
Applications e

Improved Project Planning, Execution, and Efficiency




The 4th _International Symposium - Vd O tTM P r O C eS S c_
S_upercrltlcal CO2 Powc_er Cycles, quc ®e e ._
Pittsburgh, Pennsylvania M an ag eme nt (cont.)

Wk = Gantt View £ .

A Hedw b Gasb Lesh | o Gangy sl Dibhberand 0 Tt | g Pikds | B Probe 0y b 1 ot

Real-Time Dashboards for Managers
= » Summarize team performance

(o 2009::Davalep Next Model Yoar

_lm-lhu'n-
L1 7890 Werdic | Drvrion wcl-t\-

e B — | » Drill down to individual performance
= » Reflect work as it is performed

=y , A Ravats ; /1 » Project Snapshots
Acta Rebagh O0n Bof | See Tank Medalx - | Expasasa || Compes s | 3 Workloads
= Model X et Sal fretnrrrad

#1 It right

o Hemw £ Gtk L 'boan‘.umuM‘ETM'@nrm'Eﬁ#‘-i-*d"*"ﬂw—

[_] Ceata

_-,'.;.'::-"“ wwwwww - . I :H“m_t;n!u---qs Tl il e > Reql,”rements
] s Emmasein Pem [Fazn fewat

R — » Gantt Charts
[ e Salecind Rasults | [ Deecripiion

:Il_ mﬂmﬂnﬁlF-ﬂw

Vdot - User Tasks

Task Lists for Team
» Gives task priority /
Tim ©'Shenko User Summary . .
02124110 to 0/26/10 - e schedule information
:::: :’“"1 ﬂmﬂ;:::; = - Frogam Flier MadelX - [ |Pop Bz = - } Can |au nCh taSkS
il B ity | Pmogram|  Froject Taak Henn' I._ Sl St By Gt I_'|h E ace | dtien

Mame | L Guck Lok | S Gantt | (j, [2ehooand | (] Tesks | R RASWE | Piidls | g Admn | (@ Abor
Task List ® Task Filer ® Column Fis © Refiesh @ Wy Coticd Tasks © Racent Tasks

T E ™ [T Y e — -y T ——— T 101 1m0 ) Stralg ht from ||St
& h & m Mesal X 2009 Mokl X M E 12EnE e 122 00} 122N EDh
@ B 07 MK 2609 Modd X Model Trid Sokike [Exgnesem] 1 (i 24T 120 amd e 30h

& o | 200 Miocdal & :twuuwsm;;;gnmgnxl_'.;:nazl TS VRATAR (FALL ] A0 X0 10h 00k } Reflects as-planned
% 000 Wodal ¥ 2209 Modal & Baviea Targety TNE U] Lo 100

ERgnsseng oG
5 Tarsns found, displarsng all Tasks

HEg e N and as-changed work

lelele L3
1. Adgrea; Tasks aie in plan 1 i mnmsw h-olﬂl o
F1z i 1s in

Real- Tlme Information via the Web for All Participants




The 4th International Symposium - Vd 0O tTM P rocess c_
S_upercrltlcal CO2 POW(_er Cycles, quc o e
rsbusn Pemmsyiena - Management con,

Example: 54% Cost Savings with Vdot™

. — Process Improved/Automated

h/ Status Tracking Simplified

Data Chase Eliminated

Rework Reduced

| Monthly Cost

« 3days: initial process capture

o 2 weeks: process improvements

Without VVdot With Vdot « 3 months: project payback

Easy, Rapid Implementation. Dramatic Savings.




The 4th International Symposium - NA SA ETO CFDRC - e

Supercritical CO2 Power Cycles,

Pittsburgh, Pennsylvania A N a_l yS 1S

The ETO group is looking at various Space Launch System (SLS) heavy
lift vehicle architectures, and is tasked to answer the questions: Will it
work? What will it look like? What is the preliminary design?
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The ETO SLS Evolvabllity Study Execution template was put into
production in Nov 2013. This process template Is repeatable and
reusable for all ETO SLS study cases. Once activated, multiple
Vdot study cases can run simultaneously. Example of one
sequence where iterations are required is shown here.

Inputs: Initizl Datz Set

3. Iterate on Analyses

Deliverables Iterztion Complete

33 Run Trajectory Analysis.

Run POST
v\ggﬂ‘& Ready:11-15-2013 If Run POST is selected in Task 3.1, data is
e Start By:11-15-2013 relezsed to Trajectory Anzhysis in POST and Task
p 3.3 enzbled,
» 1] g [ ]
Analysis Results . 5 o)
Trajectory Analysis .
Resuk Files from POST or LVA are é;’ “50 Run LVA Analysis. "
copied/paszed 10 INTROS, o8 & % If Run LVA is selected in Task 3.1, data is %,
}39 % releasad to Structural Anahysis in LV A and W
0.50d : 1.50h Tz o
I Loop Start & ah 5 %2 ask 3.4 enzbled,
Automated 3.4
3.1 32 \ Run LVA Auiomsted
Run INTROS & INTROSS Run [Process Ready:11-15-2013 » 36
M | Choose Analysis Path Results ™ Decisions] _{ INFROS Inous Start By:11-15-2013 Forward to Loop End
Ready:11-15-2013 Ready:11-15-2013 for w’f” = » s LVA Resuits [ Ready:11-18-2013
Start By:11-15-2013 Start By:11-15-2013 D & - Start By:11-18-2013
— — _{ || b . Analysls Results ar
D g\ \@3 2 Structural Analysls /\0-’[‘/, Continue Loop?
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Form Study Lead 5 ‘Weights-Sizing Y | { Vidot Adminstrator )
%5,
i) A | J \5‘% 050d : 1.00h S >l Link Back to Start Loop
0.50d ; 1.00h 002d : 0.05h %%‘ 15 D?\f;g 0004 - 0.00h Crutput Data Associstion property & set to
N Generate & i
Run INTROS & Choose Analysis Path [Process Decisions] < Regaﬁﬁl‘ég‘au &
= :
All Vehide Study Case Analysis begins and endsin Automated processes based on 11-
al vene hy hysis beg Analysis Chaoser Form, @F 3 » Start By 11-15-2013 {g.'béb
; ' ) ) L d’?%
Using the Analysis Path Chooser QF&J% I_ & § 5
Spreadsheet Form choose the correct ‘”fg _ Study Lead é;’? "3‘)7
path to continue. End Study Case Without -9 Q’g
If INTROS results show POST totzl injectaiass Generating Baseball Card ﬁ!‘) =
is NOT within rangef the INTROS estimated ~ 5
vzheBUT the max q and max g ARE within Cbsef!'\c E_xlt_thebz'l\l:\o%s wrt_l‘\o.t 0.50d : 1.00h
range d the "Run POST” path. generating 2 Bassball Card was
selected in Task 3.1,
If themax q and/or the max g limits are

exceeded, choose the "Run LV A" path,

If the totz] mass, max g and max g limits
are all satisfied chooss the "End Study Case
with Bassball Card” path,

You also have the option 1o end the case without
creating 2 basshall card,




sarioa cosromn e Managing the e :
I§ittpsburg;h, IID(Ce:r%ZsyITvaniaCyI | ETO /%\nagl SlS (CSI)DRC e l

Run times have improved from weeks to hours with Vdot. And the
state of the data being analyzed is captured for each step in a
database. The results of each ACO analysis are summarized in a
“baseball card” showing the architecture of the mission.
Productivity for these analyses has soared with the use of Vdot.

- ® As of 3/31/14
200 1 — 485 Study Cases
Completed
150  Cases Completed — 132 Baseball Cards
BB Cards Generated Generated

100 +~

— 19,000+ tasks
executed in the
system

50

0 _r('('"m - — . — —r — - —
Nov-13 Dec-13 Jan-14 Feb-14 Mar-14
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Sandia took the lead in investigating the supercritical carbon dioxide (S-CO2)
closed Brayton cycle (CBC) using internal research and development funds in
2007. Initial investigations focused on the stability of S-CO2 as a working fluid
very near the fluid’s critical point — a thermodynamic state in which fluid
%%pertles vary dramatlcally STEP is funded @%$27.5M for FY15, S-CO2

57M -

Using Supercritical Fluids
Higher Conversion Efficiency
1/10 of the Cost

1/100 of the Plant Volume

L] L] - L]

Geothermal Turhﬂmachmen,r
"'. LI 1

.........
Al i
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The use of supercritical carbon dioxide can produce energy
conversion efficiencies significantly higher than that for steam, the
current standard working medium. Hence the push for
commercialization efforts in parallel to the R&D.

60
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As the technology R&D moves toward the full validation of these
features, the DOE has a very specific set of instructions that will
guide the STEP program. Available online at
www.directives.doe.gov, the document “Managing Design and
Construction Using Systems Engineering” will be our guide.

Project Cost Independent

Included in DOE Review to EIR for Major
Budget Validate PB System Projects
1 Operating

( | T

CD-0 CD-1 CD-2 CDh-3 CD-4

Execution

Funds 1
T

Critical Approve Approve Approve Approve Start Approve
Decision Mission Alternative Performance of Start of
Need Selection Baseline (PB) Construction Operations
! and Cost i or Execution or Project
Range i Completion

i‘ Projects Report Earned Value >S20M |

>
]

PARS Il Reporting for Projects = S10M

.
Lal
M
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® The following representative table contains an example of the
process steps required for a sample Critical Decision (CD). The
process steps for each CD have been modeled in VVdot, and the
overall top-level view of all the nested CDs is shown here.

Prior 1o CD-1 Approval Authority®
Conplete 2 Conceptaal Desizn,

* Dommwent Hizh Performance and Sustamable Building provisions per ED 13425,
Sechon A1), EO 13514, S ectiom 2, arnd Sus tainab le Ermronmental e ard sho
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consic.le_r.aﬁons per DOE O 45014, as amenied., in the Conceptnal D esif g Voot Workbench 7.0 - Logged In: Vdat Administrator =
Blgq;]émdo%zga;egy, andfor PEF, as appropriate. (Feferto DOE G 413, [Be ton Ton sto Bwon Gows wodon i |
-~ = = 3 - 0 |
*+  Conduct a Desizn Beview of the conceptual design with reviewes exter|| 0 =l & ths D 33 M m el B a‘ 8‘ g‘ a % % m = |
prejet. W et 7 R o0 : - T T B
*  For nuclear facilities, o Code of Record shall be intiated during the co (R S N eSted p roceSS expan ded for
dasign. [1== ) 1] = ” =
) - | !\ ] 1 DOE Acquisition Management ! m_. PI‘IOI‘ tO CD‘l on neXt Sl|de
* Conplete aConcepal Design Faport. Feferto Appendix C, Parmgraph | Deleverables: hone

Prepare aPreliminary Hazard Analysis Beport (PHAR) for facilities that ave belo)
Category 3 mclear facility theeshold as defined i IOCFR Part 830, SubpartE.

Develop and immplerent an Intezrated & afehy Manasament Plan into manazemert|
frocess plaming at all levels per DOE M 450 4-1. |

Establish a Cuality & ssurance Program (QAF). (Eefer to LOCFE Part 250, Subps
DOE 041410, and DOE G 4153.53-2) For nuclear facilines, the applicable naria
standard shall be MO A 1-2008 (Bdition) and MW To- 2008 (Addenda)

Identfy general Safbzuards ard Secunty requiements for the recarmmended alter
toDOE M 470.4-1 and DOE G 4133-3)

Conplete a Hational Eyvrivcounental Policy det (NEPA ] 5 tratesy by lsming a defy
(ez., Envirorovertal Assessment), as required by DOE O 451 1B Prepare anEny

Conpliance S fratezy, to mmchide a schedule for imely acquisition of required pen
licerses.

Update Project Data Sheet, or other fardivg documents for MIE ard OF projects,|
3005, 1f applicable. (Refir to OME BudgetC all for PDS and Exhibit 300 Tenpla

For Head Category 1 2, and 3 nuclear facilifies. prepare a Sgfety Desien Sva
with the conererce gf the (NS o with written advice of the CINY as gppe april
prajects sulpect to DO FSTO- 1T189- 2008,

L5

Saaet By-07-18-2014

Wiko Admieistratoe

Vit Administrator

Ty 5504 BALA 21008 - 001k

LE 17

Pest 02 Agprens Prio o (243
Reachy-05-28-2014 Roady-03-07-2014
Start By-07- 242014 Start By07-16-2014 |

Vit Administeator elot Adminisirator Wikot Adrenistratee Vot Admnistrator Vot Adrinistrator

8004 : G018 U004 - 0Bth ame : a01n Wodg - ook BDda ; OStA

For Hopard Category 1, 2, and 3 nuclear facilifies, sonduct an Independent Prag | 5 . .
{TPR] to ensure early integraion of safely o the design process. (Rafer to DOE|| o 2 . s o 0 » L = 100 ug 120 1% 5l 150
DAE-STOL 11862008 ) I o e Ak

Prepare a Conceptual Safety Design Report (CSORY for Hazard Category 1 2, ind nuclear LR R
Facilifies, inchuding preliminayp hazard malysis. For a praject ivolving a magor modifieation
of an existing facilip, the S5 nawt address the need for a CSDR as well as the requived POSA
(Rafer 1o DOE-JTD- 1502008,

FPrepore a Conceptunl Safety Validotion Reaport (CSFE), with comewrrence frow the FPOL on the | SHEAA
DAE yeview af the C5DR for Az d Categary 1, 2, and 3 nuelear facilifies. (Refer 1o
DAOE-STOC 118G 2004)
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® The process steps for “Prior to CD-1" have been modeled in
Vdot, as shown. This is an expansion from the nested process.
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‘VdotT'V' Bridges Plan/Work Gap ‘

Capture

The Plan | The Work

Real-Time Visibility for the Entire Team
In a Shared Environment
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® NASA’s ETO Architecture Analysis benefits from Vdot
by sequencing necessary tasks, deliverables, and
team interactions required to produce quality products
on time and within budget.

® The Sandia CBC demonstration project will see a set
of macros that will work with a variety of commercially
available tools to help automate, execute, and track
the systems engineering process.

® Vdot™ provides an off-the-shelf platform to support
automation of these and more scenarios allowing real-
time, traceable collaboration between process
participants.
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