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an Estimating

m \What i1s ACE?

e Framework to build models
e Calculation engine to
compute/process information
m ACE files (sessions)
contain user-developed
cost estimate

1 States. "
Ve v

7é

ACEIT:ACE

v

e Methodology

e Documentation

e |nputs

e Integrated uncertainty analysis

Create risk adjusted, integrated cost/schedule life cycle estimates for any project!
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Building a WBS/CES

Implementing
methodologies

Adjusting for FY, dollar
units, Fee, Overhead,
G&A

Applying learning curve
theory

Time phasing the
estimate (Annual and
Monthly)

Incorporating a risk
analysis

Viewing What if results

Entering documentation
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@ﬁ an A@E Se%E@n

Each workscreen shows only the relevant fields supporting specific
functions involved in building a cost estimate

ACET74 - [01 - Basic ACE.aces (Read-Only) - WES/CES (BY20145K)]

lE
=% Traceback Navigator

“ EXAMPLEFIl = [ =

¥ 01 - Basic ACE.a.../CES (BY20145K)

VWBS/CES Description
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Air Vehicle Takeoff Weight (Ibs)
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2 AUtomat summed

Based on Element Hierarchy
m ACE uses an indenture structure to sum elements, thereby ensuring
proper calculation

e Add/remove elements when the WBS changes without need to redo summing
equations

m Tools available to simplify navigation and data entry

v |l
Home View Construction Functions Results
-] - g i = =l *
j # Cut = = . E [H Error Log I W Next EEII‘ @ >= Indent S=Insert Row 3 Comment
- 53 Copy - “CETracebacK MNavigator “ Previous smimint = Unindent 34 Delete Rows {3 Uncomment
Past: $ . = - Caleulat Toggl Work: Inputs/Results | Input All
a's € memat Painter ~ B 7 U % & é aont : ctl e fyi}mtax Check oag o EC’EEH an{,ris:w:sru : ng;m |'H2 Columns ~ IE Fill - 34 Find -
Clipboard Format Calculate Bookmark Fl View Construction
5 fi b ; .
_ X
w
¥ Demo ACE Sessi..ogy (BY20145K)  hiaibic — l
N | Ao H i i - [E] - |
= WBS/CES Description Approp Unique 1D Tech Basefine | {12519 SELBDC‘Ed e —) e “ Tite:  Engine [with lsaming) Phasing Method:
i ] ]
3 * Powerplant System Estimate *Estimate B e SRane e ‘ﬁ Ehasing wizard
S b .
4  POWER GENERATION PLANT 5404 507181 ¢ I = ¥ EEqua.uun;:hmughDUl
5 RDT&E §127.240.933 * | EINE Include Chidren nane- o EqBuider..
B Prime Mission Product 590475886 ¢ i ﬂ CER Lib...
7 Hardware (HW) HWS 531297913~ Do &y T ¥ Gy AP E
] Structure ROTEA StructDev 523467610 BE § WHS/LES
g Cables, Conduits, and Connectd RDTEA CCCDev$ $2,118.063 * BE § Powerplant System Estimate Summary | Adjustments | FY Inputs | Morthly | Leaming | Spread Total [ RisK [ «]
10 Engine {with learning) RDTEA $5712241 " BE 13 Powerplant System Estimate CES#: WBSH: Indenture: 5
11 Software (SVV) SWS  538.710.019¢ VJ' E-Z POWER GENERATION PLANT
i - {l E!Z RDT&E Approp: RDTEA  » Fr: Units: -
12 csci RDTEA $10,083.809 BE S 5 Piime ission Product
13 csci2 RDTEA 5 11.504.203 - BE sy 25X Harduare (HW) Resut Format: Sum Resut Type: <
14 CSCI3 ROTEA $17,122.007 * BE S P Structure = |
15 Integration and Assembly (I&A) | RDTEA § 20467953 * BE Eab!es,[tgt:ﬂlults, _am]j Connectars CCC) Start Date:  HwStarDate I
- - haine [Wwith learming
16 I&A Check-Out RDTEA 57,309.983 I8.AVrapRat T Software [5W) Finish Date:  HwEndDats
17 HW/SW Integration RDTEA 510,233 977 * |&AWrapRat X Integration and Aszzembly [1&4] Fow Attributes i
18 Tooling and Test Equipment ROTEA $2923.993 ¢ |&AWTrapRat ?EPM (RDT&E) - Equation represents total spread over years. Cost with no adjustments. I
[ " raiming
19 SEPM (RDT&E) RDTEA $32,812.240 BE SEPMV] o Data - (No yearly inputs specisd) |
20 Training RDTEA 5671.849° BE - System Test and Evaluation [ST4E) . Sfrom HuStatD D i ED/40° e o 1
—21 Data ROTEA 5615188 * BE ;e:lt';:g:a rom Hw5tart Date to Hw ate witl % spent/time an l
22 System Test and Evaluation (ST&E) | RDTEA $ 2665771 BE STAEW| - X Procurement - Leaming: Ref Cost=UIC, 1 @EngLmSip%
23 § INPUT wARIAELES - (No RISK specified) I
24 Procurement 3 277,266.246 * |
4]
WES/CES 3, Methodol ¥i Phasil RISK Basic 4 5, d Total £ L i
)\ oce ugy/{ arly |ng/( ICK = /( eammg/ Undo Fiedo [ Basic ] [ Cloge ] [ Help ]
Ready
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PData Entered into
Specific Fields

m Specific columns are used to enter equations and annual data

m Datais referenced by naming of rows / columns by Unique IDs

B All data used for the estimate is immediately visible

v HE g ACE 7.4% [Derno ACE Session 2014.aces® Methodology (BY20145K)]

File Home View Construction unctions Results

“53 & cut o -Tio . E EErrorLog - I R Mext E‘:‘I‘ g i += Indent “alnsert Row (3 Comment

o 53 Copy ~ “CETraceback Mavigator ' Previous <= Unindent 3& Delete Rows 43 Uncomment
Paste ) - - Calculate Togale Workscreen Inputs/Results | Input All
- # Format Painter = B LU %o A R - f:/ Syntax Check - Viewer Farm nlau Columns ~ g Fill ~ G

Clipboard Format Caleulate Bookmark View Copefructio

T SRR Equations

¥ Demo ACE Sessi...ogy (BY20145K)

FG:E‘;? Equation / Throughput e nits | Start Date | Finish Date

WBS/CES Description Unique ID Tech Baseline Ye}/

POWER GENERATION PLANT §404,507.181 *

RDT&E $127,240.933 *

Prime Mission Product 5 90,475.886 * |
Hardware (HVW) HWS

Structure StructDevs B 16510.4 * Struc\Wgt 2005 § HwStartDate HwEndDate|

Cables, Conduits, and Connectd CCCDevd $2.118.068* CCCcost| 2005 $ DATEADD(H HwEndDate|

Engine (with leaming) $56712241 Engine_T1 HwStartDate HwEndDate|

Software (SW) SW$ $38.710.019* |

cscn $10.083.809 * SWWrapRate$ * HrsPerPersMth * CsciPM1 CSCH_Start CSCIZ_StartD|

Csci2 $11.504.203 % SWWrapRate$ * HrsPerPersMth * CsciPM2 CSCI2_Start CSCIS_StartD|

CSCI3 $17.122.007 * i SWWrapRate$ * HrsPerPersMth * CsciPM3 CSCI3_Start |&A$_StartDat|

Integration and Assembly (1&A) 467 E 18&A5_StartD \&ASE_EndDate|

18&A Check-Out 1&AWrapRate$ * HrsPerPershMth * HwSW _Integ_Dur * |

HW/SW Integration ! 1&AWrapRate§ * HrsPerPersMth * HwSW _Integ_Dur * |

Tooling and Test Equipment LAWrapRate$ * HrsPerPershMth * HwSW _Integ_Dur * |

SEPM (RDT&E) ; 8 SEPMWrapRate$ * HrsPerPersMth * EMD_Dur * HwStartDate EMD_EndDate|

Training $671.849 TrgFactor * HW$§ 18A5_EndDa EMD_EndDate|

Data $615.188 * W5 + SWS) HwStartDate EMD_EndDate|

System Test and Evaluation (ST&E) 32665771 * ST&E'\:‘-ﬁateS B HrsF'BIF'erSI'v'hh 5T 1&A%_EndDa EMD_EndDate|

Procurement § 277,266.248 * |
Manufacturing PMP3 $198,928.919 |
Hardware (HVW) HW_Mfg5 $172,981.669 = |

[»

WBS/CES 3, Methodology 4 Yearly Pha;ing/(RISK Basic,(Spread TotalKLearning/

Ready
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QL

Standard iethods / Technigue
to Ensure Reliable Calculations

m Integrated inflation indices to correctly m Logs to show potential estimate errors

H N
norm al IZze resu ItS and devel Op ann Ual OUtIay 2| Error Log - 06 - Implementing O&S Estimating Metheds.aces (BY20143K) | =]
|‘|_B\.2 Unused Var ||BI Information ||_§,3 Warning ||QE Fatal
‘ — ‘ WBS/CES Description Approp ‘ Unique ID ‘ Point Estimate PMh:tzlgg‘ =
Error Code Row # Severity Description Col
T *Estimate *Estimate
g Toul 890755722+ 0 PHZ534 48 Fatal Missing or incorrect method on shared item. Milesto
755, i
9 ROT&E RDTES 564,063,575 £ rHz534 64 Fatal Missing or incorrect method on shared item, Milestol |
10 Concept Refinement £1,034.093 1| | [Ty PHZE44 47 Warning Item summed with C-phased items. Mileston
11 Contractor A RDTEF $519.046* A4 ¥y PHZE44 43 Warning Item summed with C-phased items. Milestorl
12 Contractor B ROTEA §515.048* ™ 1| oy MTH5E2 73 Warning Urused variable ‘Army_Transs', Milestol
13 Technolagy Development SRR Ml | Vigd MTHSS2 75 Warning Unused variable TSStrucs’ Milestor
Contractor A ROTEF 2,302.009 * TC z ) ] ) ) ]
14 ontractor 2 N | (¥ PHZB91 170 Warning BY method used without fiscal year or units spedfied. Equatic||l|
15 Contractor B $2,302.009 15 I | & MTHES0 45 Information Uses learning without R. phasing Equatic||}
I
16 System Development and Demenstration I I
7 Devn.alnpméntEngmeenng - &lR FORCE - Aircraft Procurement I
18 Air Vehicle AP, - ARMY - Aircraft Procurement, &y
19 Basic Structure apdF - AlR FORCE - 0&M - Non-Pay, Mon-POL Bl | « | 1 | 3
Navieation/Guid MPF - AlR FORCE - Military Personnel - Total ll
20 avigation/Uidance MPa, - ARMY - Military Personnel [Composite], Amy
21 Propulsion OM& - ARMY - Operation & Maintenance, Army || [ Setas Default Goto Error l ’ Copy ] ’ Close ] [ Help }.
29 Ground Station MIPF - AlR FORCE - Mizszile Procurement —1
OFF - AlR FORCE - Other Procurement =
23 Procure OTS Parts MCONF - AIR FORCE - Military Construction
OmMF_FP - AlR FORCE - O&M - G5 &'WE Pay Only _
Design New Parts OMF_F - AIRFORCE - O&M - Fuel ( 7% Traceback Navigator |
24 MPF_P - AlR FORCE - Military Personnel - Pay Base R
MPF_O - AIR FORCE - Military Personnel - Other Expenszes . + Softw .
25 Software MPFR - ARFORCE - Miitay Persornel - Refiement e Sopy Caniznts
26 Int & Assy MCFR - AIRFORCE - MILCON - AF Reserve Csse:  [pot Estmate =] [eronge colmren
27 Prototype Manufacturing $3,206.330 * @ &) [ Help ] [ PrintReport... ]
Alr Vehicle ROTEF §2,855.320 BE
2
29 Mobile Ground Station ROTEA SEE BE Description Equation Total Unwra.. Approp.. Phasing
= — — - uc+______l
- quation
[Z] 25: Software RDTESWS SWLsbS * SWLabHrs $4885163 (none)  RDTEF  MS
[Z] Start Date aStartDate SWDevStartDate 29SEP2012  (na)
[Z] Finish Date aFinishDate SWDevEndDate 29DEC2014  (na)
-4 Predecessors
[£] 117: Software Development Start Date SWDevStartDate DATEADD(DevStartDat... 29SEP2012 (nene) c 5
[£] 119: Software Design Review SWDesignDate DATEADD(SWDevStart... 294UG2013  (nene) c h
. [£] 121: Software Code Review SWCodeReviewDate DATEADD{SWDesignD... 29SEP2014  (none) c n
[} Tools to trace m Odel |0 |C [£] 123: Software Code Inspection SWCodelnspectDate DATEADD(SWCodeRe... 2NOVIONA  (none) c n
g [Z] 124: Software Development End Dste SWDevEndDate DATEADD(SWCodelns... 29DEC2014  (none) F
[Z] 146: S/W Labor Hours SWLabHrs 32500 32500 (none) C E|
[£] 152: Software Labor Rate SWLab$ 150 50150 (none) RDTEF cTY E
-9 Successors
[] 17: Development Engineering Sum of children §21,352.907 a
[£] 106: S/W Maintenance IFCTTP = TLASTTP(@R... £3,079.032 OMF F
« i 1 v
=
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m ACE offers several types of built-in functions to automate
relationships between elements in an ACE session:

10 April 2014

Mathematical
Date

Economic Analysis
Time Period (operate on specific yearly or monthly inputs or results)

ACE Specific

Inflation

Logic and Mathematical
Matrix

Operational Life

RISK

Copyright © Tecolote Research, Inc. 2014 7
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m Several functions automatically calculate common cost
estimating operations

For example, many cost elements are calculated based on
the number of Operational Fielded Units in any given year.
The OpFieldedUnits() function calculates operational fielded
units in each year based on a buy schedule, fielding lag and
life expectancy.

Example:
POINT EQ/ FY FY FY =Y
WBS/CES | UNIQUE ID | ESTIMATE THROUGHPUT PM | 2015 | 2016 | 2017 | 2018
OpFieldedUnits(@BQ,OpLife,

Fielded Units 96 LaginYears) F
*Inputs
Procurement
Units BQ 24 [Input Throughputs] | IS 6 8 10
Operational
Life OplLife - - C
Lagin Years | LaglnYears 1 1 C

Results:

POINT

WBS/CES | ESTIMATE | FY 2015 | FY 2016 | FY 2017 FY 2018 FY 2019 FY 2020 | FY 2021
Fielded Units 96 6 6+8=14 | 6+8+10=24 | 6+8+10=24 | 8+10=18 10

10 April 2014
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Jpen Platrorm Allows Integration
with 3" Party Applications

B Multiple methods for integration with other applications
e Direct export to .rtf and.txt file formats
e ACE results integrate with Excel through POST
e ACE clipboard allows dynamic data export/import from/to an ACE session
o

ACE API enables
> Ability to embed ACE sessions into other tools
> Ability to create plug-ins that allow direct interaction inside ACE

Fiscal SEER_ELEMENT (*) SEER SEER_PROJE™

. WBS/CES Description Equation / Thraughput Year Units | Start Date |Finish Date Element Prajec
m Current ACE plug-ins
178 ‘*‘*“Tutals C:ADocuments and Settingsidelliottih|
WAN Sofware [TOTAL] 2000 -3 UAV Sofware CADocuments an.

Data\Sessions\Exar

10 April 2014

Getting data into ACE o imearL SRR e
! Ground Segment [TOTAL] Ground Segment CADocuments an.
180 = .
. A‘ E —to —A‘ E SEER File: |C:"'-.D0c:uments and Settings'delliott My Documents* ACEIT Data'Sessions'. | Data\Sessions\Exar
! Flight Software [TOTAL] A RD its an
P ——— &Sl Impo ata
181 WES Elements
. . ft | W Output Parameters | Input P Fie Tods Help \Exar
Microsoft Exce s = 7] UAV Sofware _ _ _
T == Development Cost(BY) by vza Ground Segment SEER File: |C:\Documenls and SettingshmeyrulikiMy Documents'ACEIT Data\Sessions w ‘ E
. . WAV Sofware [DEVCOST] Right Software s an
. M I C rOS Oft I rOJ e Ct 184 WES Elements | Output Parameters | Input Parameters | Apprapriations |
\Exar
Phased [Annual] MNon-Phased [Tatal]
. ! Ground Segment [DEVCOST] ts an
[ Development CostBY] by Year [DEVCOST] | | [ Peak Stafl ~
. r I C e 188 [[1 Develapmert Effort by Year [DEYHRAS] ] Productivity - Eff Lines, All Activities & La. \Exar
[[1 Maintenance CostE'Y] by Year [MAINTC... Total Lines Only
! Flight Software [DEVCOST] [ Tatal Functions Only itz an
. 186 [ Effective Lines Only .
[ Effective Functions Orly an
[] Effective Size
i [ Tatal Delivered Size
188 = Development Effort by vear [D RIgK. Devel Base Year Cost
WAV Sofware [DEVEFFORT] [ Development Sched Months Development Start Date ts an
189 [ Rigk Development Effort Manths Development End Date - \Fxar
[ Risk Development Effort Hours Development Effort Months
' Ground Segment [DEVEFFORT] O Risk Develapmert Cost ] Development Effort Days ts an.
190 O RISF( Maintenance Effort Months Development Labor Hours
[ Maintenance Cast [ Development Schedule Months b \Exar
b >
! Flight Software [DEVEFFORT] Check &l Uncheck All = | & its an
1M E
| Check Al | [ Uncheck Al o)
= - ] v
< | >
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umentation
Capability

—— —— W ® Documentation can be imported

45 Estimating Methods.aces (Read-Only) = Keywords (BY20145K]]

Al i A Cascade £ Tab Color~ H
o + o .
% W@ 4|:t_‘ = Tile Horizontally x Close Window | [f] Session Color~ V I a'
Inputs/Results | Traceback |Documentation New jT'I S @ Tab Positi
Viewer Mavigator ‘Window e Vertically ab Position = .
MNavigate Introduction Window . RTF and M S Word fl IeS
12 o e B Conclusion
i ethodoion . . e Copy and Paste Commands
Learning Phase | WBS/CES/VA |Methodology| Learning Phasing |Adjustments | What if [+] . . .
R« Adjustments Approp Code R Definition | Description | Description | Description | Description | Descriptio . DO C u m en tatl O n AV al I ab I e V I a'
E 8 [1 What if 1 '
= s | i ./ ! [ [ | |
Phasing Alt+F3
2w e InputAll Form
: WEBS/CES/Variable  Ctrl+F3 I
1 RDTEF
RISK | ROTEA 1
= 12 . —1 e Narrative Report
13 Import vl
RDTEF
14 Load...
o _ e MS-Word Document
15 Unload... ROTEA
=] 16 Definition Cleanup... bn Detailed Basis of Estimate
& 17 |
E 18 Manage Attachments | Row 00016 SEPM 5 27,065.488 FY 2006 SK
19 Basic Structure ROTEF
20 Navigation/Guidance RODTEF 12 A. WBS Definition (ID: 5)
H 21 Propulsion RDTEF
5 22 Ground Station
C | = Procure OTS Parts ROTEF SYSTEM ENGINEERING/PROGRAM MANAGEMENT - The system engineering/program
- Design New Parts RDTEF management element refers to integration of the system from a technical and business
management control standpoint. This element encompasses the planning, directing, controlling,
25 Software ROTEF and integrating the definition, development and production of the system/program including the
5 ;? Pr;:;i;:rz"mmuring ROTEF functions of logistics and logistics support, maintenance support, facilities, personnel and
o Air vehicle ROTEF training, and testing and activation of a system.
4] g
WBSfCES/(Methodology/(Year\y Phasing/(Learning/(Spread Tcﬂ)\ Keywords

Ready

B.Fiscal Year Phasing Results (FY2006 SK)

. X [ FY2005] TFY2006] TFY2007] FY2008] FY2009]  Total |
[ Analysts can document in real time: [ 55.866.3] 53.8663] 57.733.0] 577330 538663  527.063.4

W B S C. E stimating M ethodology (E quation/T hroughput Calculated Y early and Summed)
[
0.37 * PMPS

Methodology C.1. Methodology Rationale (ID: 9)
Phasing

Risk
DESCRIPTION - Estimates Development System/Project Managem ent cost as a percent of
Adj u Stm e ntS Development Prime Mission Product (PMP) cost. This factor was updated August 1998.

DEVELOPMENT COST FACTOR - System/Project Managem ent (S/PM)

SOURCE DATA - An analysis was made of 200 CPRs and C/S5Rs stored in ACEIT's

10 April 2014 Copyright © Tecolote Research,Inc. 2014 10



Home View Construction unctions Results Display ases
I :
i3 i i ¢ RIS g : Pt I
BY Results « | Phased by Case . ©# Configuration Rows ¢ RISK Parameters L. 7] Workscreen I r7 Column <Level 2 WBS Eleme
ﬁ‘fea r/Month Range Auto Size Columns -_', Mext Override Phasing Profile Prorate
i i - 9 - . Calculate Zoom Bookmark = Override Session
RomiEstimale ot K7 %] DECResults 1 Row Views ~ . & Previous Override ~ Toggle - Options  PEPercentAdj 0%
I Results Configure Calculate Mavigate RISK Allocation Options
5 -00e- & e
o Demo ACE Sessi..wer (BY2011$K) > x|
JI& Tech Baseline ] WBS/CES Dascription ‘ Tatal FY 2010 ‘ FY 2011 ‘ Fy 2012 ‘ FY 2013 ‘ FY 2014 ‘ FY 2015 ‘ FY 2016 ‘ FY 2017 ‘ FY 2018 ‘ F\rﬁ
|l =] Protect Scenario
% Tech Baseline with 3 * Powerplant System Estimate
4 FPOWER GEMERATION PLANT $ 382731491 $18.000.913 $ 31148031 $21919519 $21.146637 $19564136 $5776.539 $2811574 $38392525 $38.0
5 ROTHE $ 120,367 348 $18.000.913 $ 31148031 $21919519 $21,146637 $19564136 $5776.539 $2.811.574
B Frime Miszion Product $ 85,586,925 $16113.324 § 22935297 $12841.564 $14342629 $15.740622 §$3613.488
7 Hardware [Hw) $ 29,603.194 $16.113.324 $13,489.870
I 8 Structure ;
|| 9 Cables, Conduits, u ”E ) C E £ ﬂ' f [Dem in (FY2011 SK- Time Phased Summary by Category, Case
10 Engine [with learn|
|| 1 Software [SW]
12 CSCh
13 Cs02 Edit Reports % ‘ ¥ Automatically Calculate
14 CSCI3 -
15 Integration and Azse| Import Report Template ) Refresh View
15 184, Check-Out Phased Marrative Inflation RISK DEC Favorites | View  View

—
-
=

Huwi /S Integrati - - - Statistics * Results = [T Export Report Template - Results Charts... Export Report

13 Taoling and Test Reports = | View | More Options
I 19 SEPM [RDTAE)
20 Training TEL
21 Drata h = e‘
gg System Test and Eval /|Z] Demo ACE Sessio...seline, Approp)
24 Procurement
25 Manufacturing Cost Element Total FY 2011 FY 2012 FY 2013 FY 2014 FY 2015
26 Hardware [Hw!
I g; g";lclwec it * Powerplant System Estimate
ables, Londuits,
29 Engine [with lsarr] ROTEA $ 120,367.348 $18.000.913| § 31,148.031) § 21,919.519) § 21,146.637| § 19,564.136
I 30 Integration QP4 3 262,364 143
| T Total- $ 382,731.491 $18,000.913| § 31,148.031] § 21,919.5619[ § 21,146.637| 5 19,664.136
EE]
< I v [4]
Ready

m Time-Phased Base Year and Then Year results can be quickly generated

m Estimated costs can be “racked and stacked” by various breakouts (Appropriation,
Funding Agency, Contract Line Item, Job Order Number, Budget Line Item, etc.)

10 April 2014 Copyright © Tecolote Research, Inc. 2014 11



Main methodologies are
basis for all calculations

Add an unlimited number
of alternative scenarios

(what if cases)

Scenarios are enabled by
overriding methodology
equations and/or input
variables (total or yearly)

Supporting

documentation, reports,
time-phased (BY or TY)
and risk results can be

created for any scenario

Cost Benefit Analysis
calculations can be added

to the session and
evaluated for each
alternative

10 April 2014

ACETAR [Demo ACE Seszion 2014.ace: T

Home View

Inputs - Cases by Total

) Calculate Mavigate| RISK Allocation
il = - - Options =
Results Configure | Calculate

Point Estimate 50%

68 B0 R

/'_ Demo ACE Sessio...logy (BY20115K) m Demo ACE Sessi..wer (BY201135K) \\'

TOTAL
FY 2010 WBS/CES Descnphion Tech Bazelne | Protect Scenana

FY 2011 B3 CCC Weight [Lbs] 435.0~ 600
FY 2012 =0

Fy 2013 71 Stuctural weight [Lbz] 1.275.0% 1400
Fy 2014 Ve

FY 2015 73 EngineT1 $ 602,875 $ B02.875 ~

i

Fy 2016 78 kHpper Ton 2.000¢* 2.000*

Fy 2017 76 0i=1,Coal=0 1.0+ 1.0+

Fv 20138 ¥7  Learming Slope 95.000 = 97

Fy 2019 3

EY 2020 i) Development bo Production Step Factar 0776 .85
an

Fv 2021 a1 * [uantities

Fy 2022 a2 [luantity [Development]

Fv 2023 a3 Cluantity [Procurement]

Fy 2024 a4

FY 2025 a5 * Software Section

EY 2026 86 Tatal SLOC 206,000.0 * 2400000 =

ar CSCI15L0C 5B,000.0* 65000

aa CSCI25L0C B2.000.0* ¥5000

a9 CSCI3sLocC 29,0000 100000

a0
4]

Copyright © Tecolote Research, Inc. 2014 12



yiew

Resuﬂts in ACE

Expo rt Charts to e | 2 e Phased Columns Chart |-'-L‘-—|EF| 53—'|i1
POW er PO | nt O r BEET Charts Calculation Rows Display Cost Axis R I$K Ch artS

Word A @ k| BT e o F |

T T STEUSHCS T Kesults T Ly sk el P|B Phased Phased F‘aretn C{:Iumn Phased PDF CDF Contributors 1
Reports Columns ~ | Areas~ - = Line~ = = =
S T e lﬁ| Estimate | Comparative ‘

1 "'_"l Tech Baseline Comemce e i line )
Second Level of Visibi Com para“ve
Estimate Charts = Results as BY o Multiol
- - arts (Multiple
(Single Case, Drill o o P
down) )
9 Cables, Conduits, and |
10 Engine [with learning) $30.000 +
11 Software [S'Ww)
12 CSCh
13 Csci2
14 CSCI3 24 000 +
15 Integration and Azsembly ' —
16 1&4 Check-Out ; -
T /50 Interation t% I M Prime Mission Product
18 Tooling and Test Equig - SEPM (RDT&E]
19 SEPM [RDTEE] = 518,000 + o
20 Tt o M Training
21 [rata o
22 Systemn Test and E valuation| : Data
23 System Test and Evaluation (ST&E
24 Procurerment $12,000 ¥ ( )
25 M anufacturing
26 Hardware [Hw)
27 Structure
28 Cables, Conduits, and | 50004
29 Enging [with laarning) $8. e
30 Integration
Kl SEPHM [Procurement]
a2 Other
2
34 CINPUT VARIAELES 201 202 2013 2014 2015 20186 207
35 *General Inputs
36 Hirsz per Pers Month
37
38 *Dates Derived From Durations '

MUM

10 April 2014 Copyright © Tecolote Research,Inc. 2014 13



AT TR " What-if Cases

Multiple cases
Second Level of Visibility for POWER GENERATION PLANT

Results as BY

$360,000 —

5300000 +

5240000 +
= Multiple cases
T 51500004 POWER GENERATION PLANT
(] v
&= Results as BY
-
m

5120000 + §100,000 —

$60.000 + 80,000

580, - "
504 ' i
ROT&E Frocurement « §60,000+ . o
=T
™ Tech Baseline Protect Scenario E :
0 540,000 + —
..\ .
—
$20,000+ & ]
—u
0 } } } f } } f } } f f !

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

—}-Tech Baseline Protect Scenario

10 April 2014 Copyright © Tecolote Research, Inc. 2014 14



\ Uncertainty Analysis
IR in ACE

)\ CEIT
- ler
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ATl ~ 4 | p— Iy o i ~ 2 & o~
wwhat Does an Estimator Need to

Perform Uncertainty Analysis?

m Ability to apply uncertainty throughout the estimate
Estimating Methodology (CERS)

Configuration (inputs)

Technical / Schedule

Discrete events

Correlate uncertainties

Sensitive to risk mitigation plans

B Method to generate a defendable estimate of the overall
uncertainty

m Ability to adjust the point estimate to a desired confidence
level and to control how the risk dollars will be phased

m Charts/tables to present estimate uncertainty

10 April 2014 Copyright © Tecolote Research,Inc. 2014 16



= RI$K Wizard. Designed for new
analysts, provides easy-to-follow
screens that apply RI$SK
distributions to the estimate

e The wizard gives guidance on
whether uncertainty should be
specified:

» on the current row
» and/or on the variables

> or not recommended for that
type of methodology

RISK Wizard L]
gy -

T —
— e Pr—

Row 73: Engine T1

[From CO$TAT] 370.4 * kHpPerTon ™ 0.8747 * 0.878 " Gil

This row is an Equation.

This equation contains numeric values and variables.

RIK already applied to this row.

Description RISK Status Action Equation/Variable Pt Estimate  RISK Dist. Skew  Spread
| IR 7 ngine 11 (From COSTATI3.. | _§637.906 JlogT | | |
-HZ3 Predecessors
[Z] 75: kHp per Ton Complete  Noaction  kHpPerTon 2000 LogMormal Medium
:Qil=1, Coal = one ic ext l |
! [£] 76: 0il =1, Coal =0 N Click N ail 1.0
I &l RISK is typically applied at the lowest level. Double click on intermediate vaniables (or click the down amow) to view their predecessors.
Click the up amow to retum to the intermediate variable row.
Back Next Fiish | [ Cancel | [ Heb |

e Easy-to-understand options help the analyst characterize the uncertainty

e The wizard also displays any rows or variables feeding into the current row
and shows if they already have uncertainty specified. The analyst is given the
opportunity to specify uncertainty on these rows also.

NOTE: Advanced analysts will most likely continue to use the Advanced mode of the Input
All form or the RI$K workscreens to enter uncertainty.

10 April 2014

Copyright © Tecolote Research, Inc. 2014
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Input All Form:

]

Basic and Advanced Mode

Selected Row Mowe Item Title: SEPM [Procurement) Phasing Method: -

N
B B Unique ID: Feplace Unigue 1D ﬁ Phasing “wizard
@ Equation/Throughput:
0.37 “PMP§ o3 Eq Builder...
83, CER Lib...

i Inchude Chidren Basic mode:

* Provides descriptive choices for specifying
uncertainty

=h RIS

& WE3/CES
§_ Powerplant System Estimate
----- 3 Powerplant System Estimate 0% 100%

POWER GEMERATION PLANT
- X RDTEE

Summany I FY Inputs | Manthly | Leaming | Spread Total| RIsK | Defs |

» Diagram changes based on selection

i E-X Procurement

X Manufacturing
- SEPM [Procurement]

Point Est.

Right-Skewed Triangular distibution with High Spread

5 IMPUT WARIABLES

() NO uncertainty — Point Estimate represents the exact eventual ou

Summary I Adjustments | FY Inputs I Manthby I Leaming | Spread Total | RISK | Cja )t
RIZK Distrbution Specification

() Point Estimate offers a close approximation of the eventual outcome

() Point Estimate offers a rough approximation of the eventual outcome

() Point Estimate is likely more than the evertual outcome L. . . . [ ]
. i : -
() Point Estimate is likely less than the eventual outcome D151|'|bL|'tlﬂﬂ =L ular hd P.E.PﬂlSﬂlﬂﬂ. MﬂldE-'
() Point Estimate is likely a lot more than the eventual outcome Fnrailable PEIEI'I'IE.‘tE-‘fSZ H.L*I{ Spedﬂcatinn:
(@) Point Estimate is likely a lot less than the evertual outcome
- F Y = f
(0 | have defined my own distribution specification F‘arama&r F‘aramﬂter 1I|IrE|IJE! & "u"EIl Edl't
Mode FPercentie Spread

JHigh [+| (¢
Unda Fedo [ Advanced H Close ][ Help Low nght |:| M]
Low Percentie

High

o~ | | Skew

High Percentie

cv a
Std. Dewvistion

Status: Complete ? Estimate: | §73,603.700"
Grouping Cumulative Distribution Functions
Advanced mode: D: Factors [ View Custom CDFs |

More RISK Cptions

* Guides you through valid parameter choice Strength: CorFactors ™

» Status tells you when the specification is Complete

10 April 2014 Copyright © Tecolote Research,Inc. 2014 18



ACEIT Jncer F’?J'JJJ'E\ |

m Apply uncertainty to cost methods and cost drivers

m All uncertainty specifications available at a glance:
e RISK Spec: Review or edit entire specification for that row

e Distribution: Select shape (Normal, Log-normal, Student’s t, Log-t,
Triangular, Uniform, Beta, BetaPERT, Weibull, or user-defined CDF)

e Spread/Skew: Assign default dispersion, or
e Define dispersion: low/high as a value or % of PE, Stdev, CV, others
e Group: apply correlation
e RI$K On/Off. Control RI$K distributions used in the simulation
73 | S By 5 Form=Log-t, PE=Median, High*=126.16, High%=95.0000, DF=14.0000, GrplD=HW, GrpStr=CarrHw_Cther, Seed=1606972
/% Demo Ace Sessi..mns (BY2011$K) ', N
WES/CES ] Tech Baseline Eq / Thruput RI§k Spec Group |[Strength | Dist PPES
3 Engine T1 Engine_T1 B BO2.875 " [From COFTAT] 370.4 * kHpPerTon #| Farm=Log-t, FE=Median,|  HYW CorrHw_ Log-t Median
0.8747 *0.873 ~ il High*=126.15, Other
74
75 kHp per Ton kHpPerTaon 2.000* 2 Form=lognarmail, lognormal Median
76 Qil=1, Coal=0 oil 1.0* 1
77 |Learning Slape EngLmSlp 95,000 * 95
£ | >
\Methndnlngy /(:'-.-'-.-'hat if {read only) J{Spread Takal /.':‘fearly Phasing f{RI$K Basic /<Learning >\RI$K all Colurnns J{Keywnrds/’/
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ACET A4S [Demo ACE Session 2014.ace

Construction unctions Results

Phased Marrative Inflation RISK DEC

Edit Reports

Import Report Template

RISK Correlation (FY2014 SK RISK Correlatior

“ase: lech Baseline with RISKI]

- O

o

~

o

— 6

v,

| and

Modeled

e -

% “ W Automatical

ly Calculate

.:_;?f Refresh View

Favorites View  View

- - ~  Statistics = Results = (% Export Report Template - Results Charts.., Export Report
Reports £ View | More Options
]

DA EBUOMSR) Do A Sei-ine, it 5 S DRTACESSOSENBIOVSN
Row 6: Row 7: {'?D;'I" 9 Row 10: Row 11:
Row 5: Prime ’ Row 8: EERLES Engine ) Row 12: Row 13:
Box i B2 RDT&E Mission Ha{rﬁ;‘"ﬁm Structure | Conduits, (with S‘f;‘;f}m csciH €scl2
Product - a"‘i learning)
1 5 ROT&E 1.000 0.849 0.567 0.520 0.008 0.226 0.495 0141 0.281
2 |6 Prime Mission Product 1.000 0.750 0.691 0.010 0.292 0.519 0.157 0.287
3 7 Hardware (HVW) 1.000 0.925 0.053 0374 0.004 0.010 0.007
4 |8 Structure 1.000 -0.006 -0.001 0.001 0.004 0.006
5 |9 Cables, Conduits, and Connectors (CCC) 1.000 0.011 -0.034 -0.016 -0.014
6 |10 Engine (with learmning) e ——— 014 0.017 0.008
al
7 M Software (SW) = 000 0.312 0.545
8 12 CSCH 1.000 0.014
9 13 cecl? Group Name: | 3101 - Delete 1.000
10 14 CSCI3 () Assign the same correlation to all elements: 0.000 Assign Correlation
M (15 Integration and Assembly (1&A) e
12 16 |&A Check-Out If you specify a dominant element with a D", the remaining entries are the
13 17 HW/SW Integration correlation with that element.
P - [ [ () Enter a correlation matrix,
ACE will identify the dominant element and column of correlations that most dosely
replicates the entered matrix. NOTE: Your entered values are NOT SAVED. To save,
copy/paste to a convenient location.
Automatically display strength column.
Row 'WHS/CES Description Total Strength 32 33 61 66 73
8 |[Structure 23,467.610 (54%) *| CorrHw_Other[0]| 1.000| 0.000| 0.000| 0.000| 0.000| 0.000
32 |Other I$ 4,733.629 (50%) *| CorrHw_Other[0]| 0.000| 1.000| 0.000| 0.000| 0.000| 0.000
55 [HW Duration 18.0 (23%) *| CorrHw_Other[0]| 0.000| 0.000| 1.000| 0.000| 0.000| 0.000
61 |ST&E Duration 12.0 (20%%) *| CorrHw_Other[0]| 0.000| 0.000( 0.000| 1.000| 0.000| 0.000
66 |CCC 784,855.900 (38%) *| CorrHw_Other[0]| 0.000| 0.000| 0.000| 0.000| 1.000| 0.000
73 |Engine T1 §637.906 (50%) *| Corrrw_Other[0]| 0,000 0.000] 0.000] 0.000] 0.000] 1.000
Development to Production 0.776 (25%) *| CorrHw_Other[0]
< Back Mext = Cancel Help
10 April 2014 Copyright © Tecolote Research,Inc. 2014
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Home

Wiew

Construction

BY RISK Statistics

Point Estimate

= Phased by Case
50%

Results

] Year/Month Range

7

¥ DEC Results

*# Configuration Rows

Configure

Session 2014.aces

Display

Inputs,Results Viewe

¢ RISK Parameters

Auto 5ize Columns
— . Calculate | Zoom
-] Row Views ~ -

Calculate Mavigate

A EBookmark Toggle -

<Level 2 WES Elements>

Prorate

RISK Allocation Options

-

-

fe Ju’a‘\

¥ Demo ACE Session...asic (BY20148K) - ¥ Demo ACE Sessi...wer (BY2014$K)

%] Protect Scenario [o
%] Tech Baseline with

WBS/CES Description

Foint E stimate Std Dew

Choosze 1=Mo Corr, 2=Given Caor

* Powerplant System Estimate
POWER GEMWERATION PLANT

ROTEE

00 | == | | P (BT P | =

Prime tizgion Product
Hardware [HW]
Structure
Cables. Conduits, and Connectars ||
Engine [with learning)
Software [SW)
CsCh
CsCl2
CSCI3
Integration and Azsembly [&a]
1% Check-Out
Hwd 5% Integration
Tooling and Test Equipment
SEPM [RDTEE)
Training
Data
Systern Test and Evaluation [STEE]

Frocurement
td anufacturing
Hardware [Hw]
Structure
Cables, Conduitz, and Connectars |
Engine [with learning)
Inteqration
SEPR [Provcirennsnt]

1.000

$ 457 660.533
$ 135,344,586
$ 57.598.201
$31.271.080
$23,161.181
§ 2.202.922

$ 5,906,977

$ 42,330,605
$10,876.044
$13158.014
£ 18,346 547
$ 23346516
$ 8.051.346
$11.806.230
$ 3,488 880
$33.335.132
$933.805

§ 742457

§ 2.667.231

$ 66633764
§ 7.732.508
$ 5.609.163
$ 4162 445
$ 3,855,742

$227.052
$1.557.933
$ 2.908.335
$851.885
$1,600.435
$2273771
$2.325.31
$ 958.956
$1.258.049
$371.682
§ 4126587
$432.008
$228.833
$308.138

0.145536
0.056880
0.057472
0133108
0166474
0.103068
0.263754
0.0BVERY
0.078327
0121637
0120010
0.033600
0122835
0106558
0108533
0121377
0.524079
0.308211
0115527

$ 404507131 [22%)
$127.240.933 [14%)
£ 90,475,836 10%)
$31.297.913 [52%)
$ 23.467.610 [54%)
$ 2.118.063 [38%)
$5.712.241 [50%)
$38.710.019 [B%)
$10,083.809 [19%)
$11.504.203 [15%)
$17.122.007 [24%)
$ 20.467.953 [9%)

$ 7.309.9383 [24%)

$ 10,233,977 (9%)

$ 2,923,993 [3%)

$ 32,812 240 [38%)
$671.843 [34%)

$ 615,188 [32%)

$ 2665771 [52%)

$321.715.713
£ 214.560.163
$189.857.927
$ 141.266.786
$13.431.744
$36,165.233
$ 25,002,236

$ 63296250
$38.374.212
$33.610.834
$ 31,030,046
$2,333.399
$9.273.420
$6,374.926

0.196746
0173601
0177032
0.219656
0173723
0263754
0.254974

§ 277 266.248 [25%)
$1598.928.919 [37%)
$ 172,951,669 [33%)
$ 127 476.056 [36%)
11,508,317 [22%)
$ 34,000,296 [50%)
$ 25,947 250 [58%)
4 77BN -

$ 360,106.297
$123,361.291
$ 88,560,973
%24 B33.215
$16,951.373
$1.847.614
$3.749.720

$ 38,437,767
$ 9644114
$10.951.078
$15.620.160
$ 20,020,350
$ £.552.530
$93.974.114

$ 2962839

$ 26926406
$ 370,410
$430.823
$2.194.538

$378.371.338
$125.307.917
$50.379.633
% 26,055,233
$ 18,283,491
$1.912.732

$ 4,094,253

$ 33.335.096
$9.831.716
$11,253675
$16.141.817
$ 20520970
6,830,634
$10.268.124
$ 3,040 453

$ 28,362 613
$ 444302

$ 433.032

$ 2,275,657

$230,188.195
$157.969.718
$140,132.281
$95.427.073
$10.073.205
$22315.017
$15.196.344

$ 246,833,435
$ 168,230,501
$148.954.026
$103.696.132
$10.638.023
$ 24 368770
% 16,333,501

% 390.490.736
$127.673.623
$91.735.366
$ 26 969753
$19.156.5824
$1.960.691

$ 4,386.603
$39.940.255
£ 9,977 957
$11.453.803
% 16,556,867
$ 20912934
$ 7.048.476
$10.507.540
£ 3.106.205
$29.413.433
$ 502,551

$ 520,750
$2.337.083

% 257 624.340
$176,055.431
$155,743.427
$110.024.497
$11.010.187
$ 26109884
$18.343.975

$401.081.912
$129.271.337
$582.779.350
$ 27780403
$13,877.853
$1.995.733

% 4,586.610

$ 40.404.529
$10,109.530
$11.670.456
£ 16,304.351
$ 21.242.586
$ 7.200.876
$10.688.434
$ 3157516
$30,383.253
$547.937

$ 551.860
$2.391.127

$ 267.702.307
$182118.841
$ 161.287.606
$ 114,661.953
$11.378.586
$ 27300335
$13,396.351

&4

51
¥
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o

= P v v ‘
stimates can be Ad

| General | Calculation I Erors Inflation
RISK and Config Reporting | Format I Summary Present Value

Corfiguration Defaults RISK Report default setting

(@ Display every bth percentile
Display Config Infa
[ From 0%

o 0

(©) Display five user-defined
Q=0 E & ACE7.A% [Dema ACE Session 2014.ace

File Home View Construction unction Results (7

octs (1Y SK Time Phased Case: [ech

Bazeline, 50% CL allocated el 2]

Sunks Years

1
= Edit Reports V| Automatically Calculate
[] Last Year: 2 = ’ % ‘ ; y
— Import Report Template 7! Refresh View
3 Phased Marrative Inflation RISK DEC Favorites | View  View
2010 4 - - ~ Statistics ~ Results - [} Export Report Template - Results Charts... | [ 13 Export Report
Reports T | View | Maore Options
5

|

RISK Allocation 2] Dema ACE Session...ted at Level 2) s
This process is used for Phased. Budgetary and ( Row Cost Element Approp Total FY 2011 FY 2012 FY 2013 FY 2014 FY 2015 FY 2016
reports to cause probability level results to sum, plifl 13 [3 * Powerplant System Estimate
Allocation options do NOT affect RIZK statistical 14 |4 POWER GENERATION PLANT 5 505 476 340 (~50%)| 5 18,394 548| § 32 537 708| 5 24 167 013 § 26,144 292| 5 23 775 795| § 9,484 868
15 |5 RDTRE 5 137,919.182 (50%)| § 18,394 545| § 32.537.708| § 24,167.013| § 26,144.292| § 23,776.796] § 9,484 868
AMlocate at 50 = % probability 16 |6 Prime Mission Product $ 98,755.064 (50%)| § 16,467.551| 5 23,974.150| 5 14,624.747| § 17,302.911| 5 19,468.123| §7,027.672
17 |7 Hardware (HW) 530,670 324 (52%)| $ 16,457 551| § 14,125 257|  $ 87 516
Allocation markers defined in- <level 2weslll 18 [8 Structure RDTEA|  §22.796.095 (53%)| § 13,139.652| § 9,656.443
19 |9 Cables, Conduits, and Connectors (CCC) RDTEA|  §2175.232(53%)|  $99.937) §$1,987.779  §87.516
. - 20 |10 Engine (with laaming) RDTEA| 55698 997 (53%)| $3.217952] 52481035
| Allocate by Std Dev: 21 |11 Software (SW) 5 43,515,567 (52%) 59.048.893| § 14.437.231| 5 17.293.050) § 1,936.393
2 |12 csci RDTEA|  § 10,746.250 (55%) $9,848.893) 5897357
RISK Phasing Profile: 23 |13 csclz ROTEA|  §13,229.021 (54%) $11,559.758| § 1,669.263
24 |14 csci3 RDTEA|  § 19.540.295 (54%) $1.980.115] § 15.623.787| §1,936.393
RISK PE Percent Adjustment: 0 26 |15 Integration and Assembly (18A) RDTEA|  § 24,569.163 (52%) $9.861)§17,631.730[ §7,027.572
| 26 |16 1&A Check-Out RDTEA|  58.477.618 (51%) 53522 56,261332) §2212764
@ Allocate then inflate (BY RISK statistics used) 21 17 HW/SW Integration RDTEA|  §12.424 307 (51%) $4930] 58.765.865) § 3.653.512
28 |18 Tooling and Test Equipment RDTEA| 5 3,667.238 (51%) $1409] §2504533) §1,161.296
s 29 |19 SEPM (RDT&E) ROTEA|  § 34,644 393 (50%)| $1,901.349 $8405957 §$9.464813) $8659.275) $4.180.219 §1,710.890
30 [20 Training RDTEA $ 908.560 (50%)| $ 143.792
TR Data RDTEA $721374(50%)|  $35648] §$157601 §177.453| 5182106 §130454] 532077
32 |22 System Test and Evaluation (ST&E) ROTEA $ 2,889.799 (50%)) $5670.538
33 [23
L — M4 |24 Procurement 5 367557159 (50%))
) 35 |25 Manufacturing 5 248,276.713 (51%)
36 |26 Hardware (HW) 5 219.206.731 (51%))
<]
Ready NUM
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Q=90 EeL

File

Phased Marrative Inflation

Home ew

[Dem

onstruction unctio Results

ACE Session 2014.ace

[ime Phased

Edit Reports

- =) & Import Report Template
RISK DEC
v Statistics * Results = % Export Report Template

Favorites | View

© Results Charts...

b

V| Automatically
£ Refresh View

i
= Export Report

Calculate

Reports ] | View | Mare Options |
fe wnd|
2] Demo ACE Session...ted at Level 2)
Row Cost Element Approp Total FY 2011 FY 2012
13 |3 * Powerplant System Estimate
14 |4 POWER GENERATION PLANT 5 505,476.340 (~ 518,394 .548| § 32, 537.708
15 |5 ROT&E b 13?,919.18{(50%} 18,394 .548| § 32,637.708
16 |6 Prime Mission Product 5 98,755.05N&02%'5 16 457 551| 5 23,974.150
17 |7 Hardware (HW) 5 30.670.324 (52%)| 5 16.457.551| § 14,125 257
18 |8 Structure RDTEA $ 22,796.095 (53%)| $ 13,139.652| § 9,656.443
19 (9 Cables, Conduits, and Connectors (CCC) RODTEA 52175232 (53%) $99.937| $1,987.779
20 |10 Engine (with learning) RDTEA 5 5,698.997 (53%)| §3.217.962| §2481.035
21 1 Software (SW) $ 43,5615.567 (52%) 5 9.848.893
22 12 Csci RDTEA| 5 10,746.250 (55%)
23 |13 CSCI2 RDTEA|  §13,229.021 (54%)
24 |14 CSCI3 RDTEA $19.540.295 (54%)
25 |15 Integration and Assembly (1&A) ROTEA § 24 569.163 (52%)
26 |16 1&A Check-Out ROTEA 58477618 (51%)
27 (17 HW/SW Integration RDTEA $ 12,424 307 (51%) 1.0+
28 |18 Tooling and Test Equipment ROTEA 5 3.667.238 (51%)
29 |19 SEPM (RDT&E) RDTEA| 5 34,644.393 (50%)| §1.901.349
30 |20 Training RDTEA 5 908.560 (50%) s d
2 Data RODTEA $ 721.374 (50%) § 35.648 g
32 |22 System Test and Evaluation (ST&E) ROTEA $2,889.799 (50%) o
33 |23 P Z 6l
4 |24 Procurement $ 367.557.190 (50%) = 7
36 |25 Manufacturing 5248 276.713 g
36 |26 Hardware (HW) $219,206.731 (51%) %
(4] = 041
o
I Ready N §
5]
024
m  TY RI$K cumulative y
distribution curve R
10 April 2014 Copyright © Tecolote Research,Inc. 2014

TY time phased RI$K results
allocated at specified confidence

level from a specified level in the
WBS

In this case, 50% from 2nd |evel,
meaning RDT&E and
Procurement are the 50%
statistical results, remaining
levels adjusted to sum
Tech Baseline
POWER GENERATION PLANT

Results as TY Actual Statistics
Calculated with 7000 iterations, CV = 0.150

$420,000

5490000  $560.000  §630,000  §700.000  §770,000

TY 3K
= Tech Baseline

23



Tech Baseline

Jutputs to Present
POWER GENERATION PLANT

Resulis as BY Statistics

Calculated with 7000 iterations, CV = 0.146 Multiple cases
POWER GENERATION PLANT

Results as BY Statistics

20% Calculated with 7000 iterations, CV (Tech Baseline) = 0.146
18% 1+ 10+
15% | 047
08
1.3% 1 —
& & 07
E 53
o 1.0% 1 z i
2 Tech Baseline z 08
= Convergence for POWER GENERATION PLANT 2
@ gl Calculated with 10000 iterations, CV = 0.145 2057
£ 04
0031 3
E o3
(&)
= 00254
Z 02
a
0.0% 4 g 0024 0.1+
$273,829 $365,495 5457 162 5548829 E
s 0.0 | | | | | |
BY2014 3K 0015, 300,000 $385,000 $470,000 $555,000 $640,000 $725,000 $810,000
E BY2014 5K
M Probability Histogram ?3 001y
2 —— Tech Baseline Protect Scenario
2 00051
. e
= 8 8 8 8 8 8 8 8 8 8 8 8 8 &8 & 8 S‘ S‘ gl
R - = = = = Tech Baseline
lterations POWER GENERATION PLANT
Tech Baseline Annual BY20148K Costs By Year
i Results ag BY Statistics
Cost Contributors for POWER GENERATION PLANT —30% - T0% —— 90% Calculated with 7000 iterations, CV = 0.146

Results as BY Statistics
Calculated with 7000 iterations, CV = 0.146
Sorted on90% Total Value

£152.500
Structure F127 500 1
SEPM (Procurement)
Engine (with _..ming) v 5102500+
= -~
SEPM (ROTEE) &
Integration ‘k’{’ $77.500+ .
=
Structure Q
-
csciz o §52,500 +
Cables, Condu... (CCC)
csciz $27.500 4
HWISW Integration
| | | | | |
&0 $35,000 §70,000 §105,000 §140,000 5175000 §210,000 52,500 t t t t t T t t t t t |
BY2014 SK 2011 2mz2 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
M Foint Estimate M Mean  70% M 90% —— Point Estimate ==+« 30% =-=--- 70% | 5-95% Bound
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m Implements standardized process and increases estimate quality

e Supports development of consistent, systematic, and defendable Life Cycle Cost
Estimates

e Delivers integrated, automated documentation, with complete audit trail
Improves estimate review and verification process through consistent model structure

Contains industry approved algorithms and databases to model inflation, learning, and
phasing

Integrates statistical and risk analysis to quantify uncertainty in estimates

Enhances quality by eliminating many errors often made in spreadsheets (which frequently
go undetected)

m Provides flexibility to model any system type

e Unlimited flexibility to model any type of system linking all life cycle phases and facilitate
any type of Analysis of Alternatives

e Huge variety of automated and customizable reports
m Integrates with other applications through an open platform

e Ability to link to virtually any other tool

e Robust Application Programming Interface (APl ) to facilitate electronic interaction
m Reduces management challenges

e Structured modeling platform shortens time for ACE users to learn a new model

e Eases organization-wide distribution of key standards (WBS, inflation, etc.)

e Empowers the analysts to answer Key Program/Project Management guestions
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