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® Decision makers need estimate information that is accurate, timely
and actionable

e Spreadsheets have limitations in supporting cost estimating and analysis
» Takes longer: more steps to build and maintain
» Prone to inaccuracies
» Oversimplified solutions due to limitations in spreadsheet mechanics
» Managing scenarios with multiple What-if drills is difficult and time consuming

e ACE provides consistency and efficiencies
» Government developed specifically to support cost estimating and analysis

® This presentation explores the significant differences between
spreadsheets and ACE; it demonstrates why ACE is the standard
for many organizations

ACEIT: Celebrating 30 Years of Cost Estimating Excellence
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® ACE’s design promotes time savings and estimate accuracy

e Designed to apply cost estimating techniques with minimal effort
» Minimizes time associated with spreadsheet structuring
» Saves time to calculate core cost estimating techniques

® Open architecture in spreadsheets creates major challenges

e Takes longer to set up; must create estimate structure, mechanics and
methods

e Errors can easily go undetected

e Limited standardization presents difficulties in transferring
estimates/models to other analysts for review, revision and follow-on effort

e File link issues between estimate, documentation and reporting

A trained ACE user can build an estimate in a fraction of the time

required to do the same effort in a spreadsheet
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" Approach to supporting cost estimates and analysis
e Bring structure and consistency to the process

e Focuses on estimate methodology rather than spreadsheet mechanics

e Incorporate approved processes to perform repetitive functions
» Eliminates many sources of errors found in spreadsheets

e Promote efficiency; standardized methodology, auditing,
documentation/reporting

® ACEIT is designed for and by cost analysts
e Available to government, support contractors and commercial users
e Training delivered by experienced cost analysts and ACEIT users
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® Easiest way to understand differences between spreadsheets
and ACE is to visualize a side by side example

" This exploration is broken into sections to compare different
aspects of the key characteristics of cost estimates

Section 1: Basic Estimate Structure

Section 2: Basic Estimate Calculations

Section 3: Complex Estimating Problems

Section 4: Adding WBS Elements to the Estimate
Section 5: What if Drills

The imbedded uncertainty analytics in ACE are a known benefit: they are
not highlighted in this presentation

This presentation shows items from a detailed example available on

www.aceit.com
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" Power Generation Plant Example TS SEERMTa AR
H 1.1 Prime Mission Product
e Deflned WBS 1.1.1 Hardware (HW)
1.1.11 Structure
> RDT&E’ Procurement and oS Phases 1112 Cables, Conduits, and Connectors (CCC)
. . 1.1.1.3 Engine (with learning)
e Defined Ground Rules and Assumptions | 113 srmetom
. d.2. C
> Detailed Schedule s v
1 11 1123 csci3
e Plant Englne Quantltles 113 Integration and Assembly (1&A)
m 10 development 1.1.3.1 I&A Check-Out
. 1.1.3.2 HW/SW Integration
u m /0 time phased procurement 1.1.33 Tooling and Test Equipment
m 10 year engine service life R REEMIROTEES
1.3 Training
» Technical Characteristics 14  Data

i i 1.5  System Test and Evaluation (ST&E)
m Material weights
m Engine specifications 2 Procurement

21 Manufacturing

» Software Definition ot <\ ol i
) 2.1.1.1 Structure
m Software Lines of Code 2112 Cables, Conduits, and Connectors (CCC)
. 2.1.13 Engine (with learning)
» Staffing Levels 212 Integration
. . 2.2 SEPM (Procurement)
e Estimate Documentation 23 Other
> What is being estimated 3 Operations and Support

31 Unit Level Maintenance

» Estimating method applied = R e
. . 3.2.1 Software Maintenance S rt
e Estimate Results and Reportin 222 softwers Meistanance Upgrsds
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® Each major topic areais illustrated in both the spreadsheet

and ACE

e Highlights challenges with spreadsheets and the benefits of ACE

B
A Estimate Inputs =
® Even the most basic estimating methodologies have multiple inputs to

generate a time phased cost estimate

» Example: Integration and Assembly Cost

* Inputs include: Labor Rate, Staff Level, Work Hours per Month, Duration, and Start Date
Challenges
T ama Ensure all inputs are included
oot Develop & consistent input
oot SRS approach for others to follow,
B W — update of review

s

Ensure that inflation is properly

e e o and consistently applied

| et

B | Sy bt s 0 o St e Track inputs used in multiple

[« o P e estimate methods

i f vt rusee Link inputs with logical

; E"' gt S 1 relationships: schedules and

: - component-to-total items

|- Documeant: inputs and methods
| Manage changes in methods and
E

™

-

HGEs

® 'Each Input is stored on a separate row of the ACE estimate
® Each Input must be fully defined with parameters to pass the syntax check
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Benefits
* Row definition institutes consistency in input entry: easy to follow, update and review
* Proper inflation factors applied to costrows from definition parameters: easy to change Inputs

Syntax check reduces efrors of omission and error log provides guidance o correct |ssues
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Basic Estlma&e Stmeﬁwm

B All estimates need basic structure to calculate a credible estimate

® Section 1: Basic Estimate Structure
e Estimate Layout

e Work Breakdown Structure (WBS)
» Estimate WBS set up
» WBS documentation and definition
» WBS roll-up calculation

e Basic Inflation Calculation
» Inflating source costs to Base Year of the estimate
» Calculating Estimate Then Year budget results
e Setting up Ground Rules and Assumptions
» Base Year of estimate
» Underlying assumptions in creating the estimate

If the structure is not standardized the estimate quickly becomes

unmanageable
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$ 1111 Stracture BOTER S S13650 S a8 S s $ 5 ] s s
ST ]~ S IR B B o
T I e L R e E S ST B S Training: new analyst must learn
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it et ROTEA § s s s $ 140 £ 23701 § W 8 5 $
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¥ Power Plant ., (moum
B ft - [ : m{:eswm Aoprop|  Unigwa D | Tech Basaline (15500 Equation { T}
enerits 7 -z_%.mmam “Esinam
8 =i GENERATION PLANT ROTEA $ 510,048 105
2 o “  ags 9 ROTAE ROTEA $128 288 402
Estimate start focuses on WBS definition, 10 Prms Misson Product ROTEA $91.142 702
" Harowara (HW) ROTEA HWS $ 31,964 729
0 0 5 5 12 Stucturs ROTEA StructDavé $23467610" BE
input variables, and methodology building 13 Gatles, Condis, and Conmaclor{ROTEA  COCDIS s21moss B
14 Engine ROTEA $6.370057 * BE
- o oo - 15 Sofware (SW) ROTEA SWS $30710619
Single tabbed spreadsheet simplifies audit 16 cscn ROTEA Si00mB0:  BE SWWrapRaiot
17 CSsCi2 ROTEA $ 11,504 200 * BE SWWrapRate$ *
. H 1 11 1 18 CSCI3 ROTEA $17.122.007 * BE SWWI $*
process: entire estimate visible by scrolling - ook it Akl 90— T ROTER $ 20,407 953 i
. ] 1BA Chock-Out ROTEA $7,309983 * BE 18AWranRateS * HrsPerPer
= . . . 21 HWISW Integraton ROTEA $10233977 " BE 18AWrsnRated * HrsPerPer
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1 1 1 24 T ROTEA 958 942 * BE
new estimates and almost immediately make § E-uim . FoTeA sy = o
2 Systam Test and Evalsation (STAE) |RDTEA $26857711 " BE STE&EWrapRawes * Hrs)
27
p rog ress 28 Procurement OPA, § 278,967 433 *
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Home Insert

PowerPlant Spreadsheet Model Oct 2016.xIsx - Microsoft Excel

vidoSHAS~ ACE 75 - [Pawer Plant Demo ACE vs Spred
Home View Censtruchon Fancocns Resuts
[I_’ ' L e e F7 Toggle vt trre iy SR YRV
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Dotymenstion Heyaion  Tracebsck NptyResslls  Workscress Zoom New -1
. Log  Mawgatur  Viewer . ladcwon Widow |1 ITFE¥
: Norate Snees
2 “Ooe o POWER GENERATION PLANT
¥ Power Plant ... (BY20145K)
- | Wescesvmsmn  wew| twel | Tensasine o]
7 *Powerplant System Estimate = *Estmate i
8 [POWER GENERATION PLANT |RDTEA $510048.105 "
9 ROT&E RDTEA $ 128286402 *
10 Prime Mission Product ROTEA $91,142 702
1" Hardware (HW) ROTEA HWS §31.064 720"
12 Structure ROTEA StructDend $ 23 467 610 * i
13 Cabies, Conduits, and Connectorf ROTEA CCChevg $216063° B
14 Engino ROTEA $6.379057 *
15 Software (SW) RDTEA SWS $38,710019°
16 CsCit ROTEA $ 10,083 809 *
17 csc ROTEA $11504 203

Page Layout Formulas Data Review View
J J 4 Page Break Preview [ ruer [ Formula Bar \ —} i E5 New Window [ 01 —
13 custom views | | 0 7 | - = arrange all — | &
o ingﬁt & Full Screen E Gridline E fleaiings em o SZ;Z;;?] B Freeze Panes - O] H3 'v’-,"oilis.
Workbook Views | Show | Zoom | Window
OFFSET v (0 X W £| =ET+E114E15
A | B c | b E | F | @ H

| 1 | Results Base Year 2014 Units 5k
| 2 |

3 \WBS/Iterm * Power Plant System Estimate Approp FY 2010  FY 2011 FY 2012 FY 2013 FY 2014
EN POWER GENERATION PLANT S 5$19,428.80 S 33,248.65 S 23,297.91 5 22,539.91

5 1 RDT&E S = 5 19,428.80 S 33,248.65 S 23,297.91 & 22,539.91
| 6 | 1.1 Prime Mission Product 3 = |=Er+511+515| $24,530.73 S 13,574.07 $ 15,163.21
7| 111 Hardware (HW) s $14,547.76 S - -
| 8 1.1.11 Structure RDTEA 5 $13,611.21 5 9,856.40 5 - 5 -
19| 1112 Cables, Conduits, and Connectors (CCC)  |RDTEA 5 $ 10590 S 2,012.16 S - s -
|10 |  1.1.1.3 Engine (with learning) RDTEA S $ 3,699.85 S 2,679.20 $ - s -
11 112 Software (W) $ $ 9,982.97 $13,574.07 $15152.98
12| 1121 CsCI1 RDTEA $ s - $ 9,982.97 § 100.84 S -
113 1122 C5CI2 RDTEA S S - S - $11,504.20 S -

14 1.1.2.3 C5CI3 RDTEA S S - S $ 1,969.03 5 15,152.98
E 1.1.3 Integration and Assembly (18A) s - S - s S - s 10.2

16 3.65

Challenges

Parent sum equations must be defined for the
entire WBS

Difficulty inserting new WBS elements: requires
equation modifications

Some employ VB macros to calculate the WBS

« Training required to write macros

* Macros require maintenance

May 2017 PRT- 222

Copyright © Tecolote Research, Inc. 2017: Approved for Public Release

Benefits
'No equations at parent rows

Add, delete or move rows when the
WBS/CES changes without re-writing
summing equations

Requires fewer equations
Eliminates summing errors
Calculates faster

Equations focus on estimating
methods not spreadsheet mechanics

Easier to review and audit estimates
11
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17 Cost Build Up
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5
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53 Euioisid Ooation ot 18 Inflation consistently applied
34 from  To Factor
e~ L s No equations to incorporate inflation
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- g:gﬁgf; Approp Unigue ID Tech Baseline ﬁ;ﬁ'&? Equation / Throughput -

105 * Wrap Rates

106 1&A Wrap Rate RDTEA I&AWTrapRate$ $0208* C 175

107 Software Wrap Rate |[RDTEA SWWrapRate$ $0261* C 220 2005

108 SEPM Wrap Rate |RDTEA  SEPMWrapRate$ $0178~* C 150 2005

109 ST&E Wrap Rate RDTEA  ST&EWrapRate$ $0231* C 195
<]
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® Each estimate methodology consists of inputs, equations or
throughputs

® Section 2: Basic Estimate Calculations

e Estimate Inputs
» Constant data inputs: non-costs
» Constant cost inputs
» Time phased data and costs
» Schedule inputs: dates and durations

e Basic Equations
» Engineering build up equations
» Factor analogy equations
» Cost Estimating Relationships (CERS)

e Time Phased Throughputs
» Base Year and Then Year throughputs

A consistent approach to inputs, equations and throughputs is necessary

for a defendable estimate

May 2017 PRT- 222 Copyright © Tecolote Research, Inc. 2017: Approved for Public Release 13
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" Project schedule is a main input for time phasing an estimate

" The total project schedule consists of the combined schedules of
the individual elements

® Schedule changes, including slips, are part of estimate what if
scenarios and project cost increases

®" The basic elements for an activity schedule are:
e Start date
e Duration
e Finish date

" Where possible strive to capture schedule logic (links between
elements) to promote what if drills
Caution

Significant cost changes can come from schedule changes

Different tools have different approaches to calculating schedule dates
Excel does not have built-in calendar logic to properly calculate schedule dates and duration

May 2017 PRT- 222 Copyright © Tecolote Research, Inc. 2017: Approved for Public Release 15
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® Excel’s DAYS360() and Edate() functions produce schedule
approximations

® ACE uses a full calendar to calculate schedule logic
e Calculates End Dates with DateAdd(StartDate, years, months, days, truncate)

® Small deviations in schedule calculations on individual rows build
throughout the estimate

Excel Start Excel Excel End ACE Start ACE ACE End
Date Duration Date Date Duration Date

CSCI1 1 Mar 2012 8 months 1 Nov 2012 1 Mar 2012 8 months 2 Nov 2012
CSCl 2 1 Nov 2012 9.2 months 1 Aug 2013 2 Nov 2012 9.2 months 7 Aug 2013
CSCI 3 1 Aug 2013 13.7 months 1 Sep 2014 7 Aug 2013 13.7 months 26 Sep 2014

Excel schedule is 25 days shorter than the ACE calculated schedule

May 2017 PRT- 222 Copyright © Tecolote Research, Inc. 2017: Approved for Public Release 16
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®" High quality cost estimates require next level techniques to
capture the complexities and reporting requirements of
government engineering projects

® Section 3: Complex Estimating Problems

e Some Complex Examples:
» Learning Curves
» Schedule Calculations
» Automating Estimates: Logic and Schedule Functions

m Schedule Logic
m Fielded Schedule
m Upgrade/Refresh

ACE can solve complex estimate problems

Contact our support team and we can show you how

® ACEIT support team at aceit_support@tecolote.com

17
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® Time phased learning curves are difficult to implement in spreadsheets

e Common approach: calculate annual learning factor to apply to T1 and annual units
» Factor equation is a large nested IF/then function (see below)

|E] H9-~-|s PowerPlant Spreadsheet Model Oct 2016.xisx - Microsoft Excel - O X
Home Insert Page Layout Formulas Data Review View
e e WP [ A, Challenges
43 Copy - . .
paste ey B L U S-A- EE W EE 5 erge b Comer- Managing a multi-step process: T1, 15t Year
1 sy ‘ learning factor, subsequent year learning factors,
Ma4 Ml £ | =SH$32*M52

and annual learning production result

d A 8 C D
1 POWER GENERATION PLANT

: ;:lsnilemnt: 2113 ATLl) T1 must be identified first

B neniconlt e Y dnits _gramesk, Working with large nested IF functions

G H I

33 Engine Horse Power per Ton 2 : .

3 Engine Type Oil=, Coal=0 1 Even more complicated equation needed for

35 Learning Slope, 0.951 : . :

3 - L advanced learning applications

38 From To Factor

39 Cost Adjustments|BYtoBY 2010]  2014] 1.06974445

40 RDTEA  |BYtoBY 2014| 2010 0.9348027

5 | : Time Phased Result >
42 Phasing FY2010 [Fy2011] Fy2012 [ Fy2013 [Fy2014)Fy 2015 FY 2018 FY 2019 FY 2020 FY Yo

43 Buy Qty 3 0 0 o| 0 10 10 A 15 15 20

24 Phased Learning | $ - S- S - s - |[s- 5- S- S- S 5,712.241 | § 5,215.352 [ § 7,484.754 [ § 7,246.796 | §$ 9,420.927 [ $- [ §- $35,080.070
a5

46 Learning Curve Calculations

a7 Cumulative Unit Calculation 0 0 ol o o ol ol ol 10 20 35 50| 70

a8 Prior Quantity 0 of o o o o| o 0 10 20

a9 Unit Slope Exponent| -0.074000581 q

50 Rate Slope Exponent 0 L e ar n I

51 z;>

52 Learning Curve Factor 0 0 o of of ol o o] 8.954679511] 8.175741984] 11.73332408] 114 308| 14.76852707

53 Subsequent Years Learning Factor 0 0 ol ol ol ol 0 ol 0| 8.1757a1984| 11.73332408| 11.36029308| 14.76852707 o ol

54 First Year Learnin; 0 0 o o ol o 0 0| 8.9546795110 0 0 0 0 o| o

55

56 Subsequent Years Learning Excel Equation IF(OR(Pnormv=O.PﬂotQtv=PRODQTOT).0.((Cquty*{UmtSlpExpﬂ)-PnovAUnnslpExpo 1)/ (UnitSipExp+1}+{CumQty UnitSIpExp- -

577 7 ) 7 Pﬂquty*qnItSlpExp)/ZﬂCquty“{umtSlpExp—1)-Prloery“(UnltslpExp-1).)’UnltSIpExp/u)‘uz"RateslpExp) actor Eq u atl 0 -
K| 71133 A 1.132 /1133 /12 /1.3 714 /15 /2341 /24.02] 2.1.1.3 /D1F 722 723 /34 244 0 » [l]
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® Learning curve equations are built into ACE
® T1 automatically calculated from any unit number, any cumulative

avg or an

5 Input All Form

Rl RRAPE

[“lInclude Children

|lot total cost

P

hasing Meh@

| Fhasing Method:

Selected Row Mawve Item Title: |Engine {with learning)
& e IZ‘ Unigue ID: |
. Equation/Throughput:
: : Engine_T14 [370.4* kHpPerTaon ™ 0.8747 * 0,878 ™ Qil]
S

&% EqBuilder...

CER )

§ Powerplant System Estimate

----- ¥ Powerplant System Estimate
=+ E POWER GENERATION PLANT
--): ROTAE
E|Z Procurement

=+ Z Manufacturing

£ Z Hardware (HW)
: Structure

Engine (with learing)
Software

Integration

= SEPM (Procurement)

. COther

Cables, Conduits, and Connectars (CCC)

Buy Qty:  |ProcQty

Broken Learning

Learning
Theary: w
Prior Qty: |0 v’

Summary Adjustments FY Inputs Manthly TCearmmy Spread Total RISK DEC D'Eli‘

Cl
—

Slope (%). |[EngLmslp Rate Slope (%):

RefCost Unit Mumber: |1 Last Unit |

| | FY/CumUnit |
|

Slope

| Displacement | Units Lost ||Z|
] ] |

|

| Feplace Unigue D E
" No large nested IF functions

Benefits

Easy to:

» Change/compare theories
* Incorporate prior quantities
 Set slope as an estimate

variable with uncertainty

 Set up broken learning

« Share curve on multiple rows

%] Tech Baselin »
% Schedule Shi

Y20145K) %4 Power Plant

... (BY20148K)

WBS/CES Descrption

Total

Fy 208

Fy 2ng

= Increased Dt

4 increased Po

3 Optimized P
I Nint

May 2017 PRT- 222

 Procurement

Manulachung
Hardware [HW)
Shucture
Cables. Conduis. and Connectoes [CCC)

$ 278,967 433,
$ 200,170
$174.061 443
$ 127.476 055!
$11.505317

$ 41.351.779
$29.401 731
$ 25566723
$16.210865
$1.643617

$ 40547 9234 § 59657 320

$ 26,830 308
$ 25,069 834
$16.210.865

$1.643617

$ 42856 448
$37.266 477
$27.316.288

$2465425

$49,129891
$36.421 730
$3287.233

$27.316.288
$2465425

Copyright © Tecolote Research, Inc. 2017: Approved for Public Release
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®" Fielded schedules should be calculated from production quantities

p—

u22 bk Jx =SUM(K21:T21) Ch al I en es

4] A [ 8 | - i ] S I o e [, ) B P (o - 1 g

19 Quantities Total or A I |Total FY 2017 |FY 2018 [FY 2019 |FY 2020 |FY 2021 |FY 2022

0 ‘Devnlogment Enlino Quantity Total 10 1 1 1 1 1

21 Procurement Engine Quantity Annual 70, 10 10 15 15 20 AUtomatI ng fleld I ng IS tl me
(22 [icided Eogine Quaniiny Annua) 2 w2 3 ' ifi intai
23 Procuremant Engine Fiscal Year: First/Last Finder No ?Ol& 2019 2020 2021 20§N0 Consu m I ng and d rﬁ:lcu It to mal ntal n
24 OM Engine Fiscal Year: First/Last Finder No No | 2019 2020 2021} 2022 2 . -

2 Manually entered fielded quantities
26 _Engine Operational Life Total 10 Manually Adjust Flelded quantity equations to reflect these

27 Lag between Procurement and Fielding {Total 1 fisie - VAR - ) i becomes the norm

142 TY 3 dget POM TYSK  TY Budget Chait | Ground & Assumptions  1.1.1.1 1112 1113

79 ~O0~ el 158 1% OpFieldedUnits(@ProcQty,Oplife,Lag)

© Power Plant.. BY20145K) SHPSUEIPEADBYOUSK).

= WBS/CES Description Approp Unigque ID Tech Baseline ?;:;2';3 Equation / Throughput ?ZZ?I
76 * Quantities

77  Development Quantity DevQty 100* C 10

78  Procurement Quantity ProcQty 70.0* IS [Input Throughput]

79 Fielded Quantity FieldQty 700.000 * F| OpFieldedUnits(@ProcQty OpLife Lag)|

80 Engine Operational Life OpLife 10.000 * 10

81 Fielding Lag Lag 1.000 *

& Power Plant ... (BY20145%K)

Fv 2031

Fy' 2032 |FY 2033 |Fv' 2034

WHS/CES Description Fy 2007 |Fy 2018 | FY 2019 |Fy 2020 | Fy 2021 |FY 2022 | Py 2023 | Fy 2024 |Fy 2025 | Fy 2026 |Fy 2027 | Py 2028 | Py 2029 | Fy 2030

76 * Quantities

77 Development Quantity 10.0
7a Procurement uantity 700 100 10.0 15.0 15.0 200
Fis) Fielded Quantity 700.000 10,000 20000 35000 50000 70000 70000 V000D VO.000Q 70.000§ 70.000 60000 50000 35000 20000

an Engine Operational Life
a1 Fielding Lag

OpFieldedUnits(@Qty, OpLife, Lag) E Benefits
Fielding calculated from: Functions calculate from simple set of parameters

Production quantity, Operational life and « Time phased parameters offer even more flexibility
Lag before fielding begins « The parameters can also be variables for What ifs

May 2017 PRT- 222 Copyright © Tecolote Research, Inc. 2017: Approved for Public Release 20
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Elemem&s t@ the Estimaﬁe

" Estimates evolve over the life cycle of a program
e Projects become more defined and more detailed estimate are required
e Adding WBS elements to an estimate is common and necessary

® Adding a WBS element to a spreadsheet
e Requires many steps
e Requires repeated entry of the same information on multiple worksheets

® ACE is designed to easily make changes to the WBS

May 2017 PRT- 222 Copyright © Tecolote Research, Inc. 2017: Approved for Public Release 21
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® Spreadsheet steps outlined
e Example adds software site activation and upgrade to the estimate

Adding WBS Methods

® Next § shioes aetsn the stsps to 20d the WES slemants In the Spresdshsst

ina

» Agps WSS numpers: Proc.
« Ranmme the (eymon 143 wakees:

P

« Insen tree rows 1 M2 Procurement WES on 2 WBS Cost Summary BYSK

» Procuremean: SORWEre Darent row na WO chilgren for Sha AZtation sna Uipgrace
imegration changes 2.1.3 and 2.1.2 5 now Sofware

o213

= Make 8 oy o the Imeymon wrkahes and rememe & 247 (o Sofiawe emimaes

= Addmg WBS Methods (Cont )-

" Mepsh ware P

. mevg%;;e&w 21.2 worksnet fo Gefine e memods r Sobiare ActEtion o i g

» Egn e WES slemeant ang detintion NrmStion: Shon Out 2Mpoyed using one
mns-»ee"ao xﬂ W‘l She N"Wm and .\:o‘ue elemens

» Eﬂ" :OS‘ SSJ”VQ’BW WW: ‘553’9'0"

- Addlgg WBS Methods (Cont .)

S the mee
Lk Tomi ot ace Den aﬁch‘f\‘a‘.mr{aluw L © WES Coas Sammary B VRN worvarae
- 300U B LS B 08, 2800 303 L0
- g mv.u.mw.g-yn-:u-
= Yaks 4nd Wi

e e = =
. S J'-=!-c
= Shusioaeoatn omartte Sacs e agu fa Sanes & dotakin 3 Fre caiae e
B e T 108 a0k S oD

- St masiaas Ot e e T Tt sy e snia
- Souaden BRG] u‘g et
o ool Giviar agadan S Lo ade V)5a Bamars
W3S Sy secion whch ta inked ' WES Coxt Summay SYSX narkihest

~Adding WBS Methods (Cont.)

in 3 Sp e

« Qa2 WBS Cost Summary BYSK Worksneat
» For She Acinstion snd Upgrade elements

= Lk renita from ihe 217 scrahes: WIS Summey secon s the WAS Coxt Summary
ke

= Upcate all parant SuD 20%8l siemant aquatiors.

nCopoES Sie ACnECN e Logece it Sroc Soitawe s Sroc Sotware s
ManSacrg 32 toa wpe WESIresae oower (s muive WIS eves

" Adding WBS Methods (cont)

™Y Adding WBS Methods (Cont.)

Summu] of staps to 200 new VB3 msthods to s spreedshest

« On ™2 WBS Cost Summary TYSK ‘\orksheet
» Insen Tves naw fOWS 1or The software elemans
« Fill gown e egustions
« Goutons take the S remia from the WAS Coxt Summay SYSX worcnes e comen
5TV remds By spiTG weghec TY nfimon facton
= On e Budger POM TY3K

3 Produce BY result M3p resuls N ™2 WBS Cost Summary BYSK
» Ingen Tves naw rows o e sofvvare eemeans

~ Fill gown e agustions 0 oull resuls fom e WBS Cost Summary TYSK

S gt e Rk, b W

o

May 2017 PRT- 222

A2J WES elemems: Nzen new 2lemenis 0 WEBS Cost Summary BYSK
Dewlop estimating memods: Crete new WBS worksheeis 0 caloulae
NaMZUS metnods

T Use existing WES workshaet format a3 8 guioe where possioe

* Setwp all pJis 570 deveiop new AqUETonS.

workshest

:ro:;m TY resull. mcorporate 5Y results i WEBS Cost Summary TYSK
l.m BII haMoual repons: upce ks In Summary Charss, Budger POM
TYSKand any oter cusiom sstimate repons of chans

POWER GONURATION PLANT
PROGRAM CHTIMATE ad SUSCHT

= el

“Cr Wl e a2 »

Copyright © Tecolote Research, Inc. 2017: Approved for Public Release

Adding two WBS items needs six slides to explain how to update estimate
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® Summary of steps to add new WBS methods to ACE
1. Add WBS elements: Insert new elements to WBS on Methodology Workscreen

2. Develop estimating methods: enter one equation for each element
= Set up all inputs: link to existing elements where possible
= Develop equations
= Calculate the estimate: press Calc. button

3. View results in Input/Results Viewer: BY, TY etc.
4. Run standard or custom reports and charts

—
- - - |
= ) ——r et b X
. Aceoma straamiined procass to soding WE S slaments ana msthods ® stsps to imp t Sofh Pr t Estimats in ACE (Cont) 2 g"' N ACE (Cont) ve
® steps to implemeant Softwars Procursment Estimate in ACE . .wwwmao.aruvesm'v wies for She AcTvstion i \/\e' ‘e B T A B.’ IS
* Insenres ows I e Procuremeant WES: Methodoiogy Woksorean : e 3 z = r—”-.—.___‘:
» Soivawe Psret Sow and tws chicren roas Mo it Inetel e Lograde. Incem rows ;-9( :;“va-—‘.u‘;l-m —........
Aqur. WIS ruToeng  Srocsenes  Soaare =c integson & ot plctured ’ St e o iy e P AN S bt
Aoc TOA Agprep. = he nea WSS rows Run Cnars 'u’?pass-em :
Use Vien ATSCES Ocoumetmon iz 3oc cembons ‘o the Uves new WIS semeta @ - -
Aot s Unigue 1D for ROTAE Sotwere S — B o 3
~ -— T L Y — ~alen, UL 0
Caiculse e Point Estimate: caled Tach Saseine — - e e N

e 18 b e 1 e WAs T e

(s . o t Estimane: = —
= - L = - —= - i i
2 i " - - 2 33
- . s e c— s — . 11 S =2
e [ = Lo $ (=& 2
s . — - ! |- - C

ACE process has less steps and takes far less time to implement
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" Decision makers explore different program options to save money,
time or meet a constrained budget

®" Running what if drills can answer questions like:
e “What's the cost if we change the number of engines each year?”
e “What's the impact of two more years of system operation?”
e “How much more will it cost if we add requirements to the software?”
e “How many units can | buy for x budget?”

" Analysts need to provide a project estimate but also model various
what if scenarios

e Spreadsheets provide only an estimate solution
e ACE provides both an estimate and model solution

What If case analysis is where ACE far out performs spreadsheets

May 2017 PRT- 222 Copyright © Tecolote Research, Inc. 2017: Approved for Public Release 24



Auromanss Cost Estmating ntegrasad Tools

_r—. ;

® Difficult to store inputs, calculate and view results in one workbook
® Most common approach: Multiple copies of the workbook

A Cabri 1 Genaral

a4+« 3 1 U1 A JEE N |EY s -u

7 | Eid-A ir R ¥ ®a

e fomt 15 Algnm ot ! r( =
43 -
A

24 Technlcal Characteristics
30 Material Weights

A
Son & Fnd &
T Filer + Salect ¢

31 Swucture Weight in Lbs

32 Cable Weight in Lbs

33
32 Engine Characteristics

35 Engine kHp per Ton

36 Engine Type {Gil=1, Coal=0)

31 Engine Leaming Slope

38
39 Hardware Input

Challenges

Managing multiple spreadsheet files for the program

Changes must be performed in all copies

Comparing case results side by side

Results are in multiple spreadsheets
Cumbersome file links often fall

May 2017 PRT- 222

i Oevsoemont to rodrton Sup ecix o779 Difficult to view case input changes
42 Software SLOC
48 1CSCH 1 SLOC SLOC ncreased due to increaned complexity of
“ CSCH 2 SLOC TO000 b the software 10 aptirize the 1 losd
45 501 3 5LOC 32000} cross the lacility sngine
46 Total SLOC zzznoa[
a7
48 Staffing
49 Hours Per Month il 160 = - —= — =
P 2 . W Spreansneet Model Oc: 2016 Optimiae Power Loacdsx - Microsom Excel = O x
M 4 v W BY Summary Chamr _ TY Summary Chart _ Budgec POM TY[]1 4 =] » 2
Raady | | B e - L (el A “_' el 25k
5-:"‘. Caieei N LNy W B 2w Tee Ganeral m ﬁ ‘Notmal Bad _»1_ ? ! o4y In.vn- 7r .ﬂ
Page o s poren | TR =0 DA EE X EX FMogescener- $ % v U8 ‘o:;o: x::z.: Good Msutral toed Delee Format | o ‘r;:o t;:ﬂb
agbuw 3 Fol ) Mgnmest 00 5% hambe
e T New Ph d Result
— ; o . < New Phased Results
1 Feaulls Base Yo 2004
2
3 WES/Tmerr * Sriwnt et Sy IYIMO FYL PYIOET P33 YOI KYJOIS  FY3010  FY2007  FYIOIR YIRS FYISI0  IYJ0O  AYI0IZ FYOIN Phawed el
I SOWER GENERATION SLANT S - 10007 SMIAN GAMAT G230 SINGL0S SBT3 5171580 SLIELLS u.\n-.m AN SMEISC SAABEM S630018 & SMI1L00
3] [Cnoree - S0 $MINI SB0NT SNAMM JI0EM $EMn S0 5 . 3§ s s $ - 8 - & msny
2 3 Procurement ¥ = i 3 ¥ =il 3 8 s s -s-t-mmhwnswmsnmn,ums-tm
2 1 Operstiony and Supocrt $ -+ - 8 - %5 - 8 - 8 - % - 8 -8 - 5400 $4N01 S 2% $AT0I SaM0 S MmMAN
‘J -
4 4% M Tabe of Coterts  WBS Cost Summary BYSK W5 Cost Sumamary TYSK BV Sumwnary Chart TV Surmenary Chart Bugf]‘ »

Copyright © Tecolote Research, Inc

. 2017: Approved for Public Release

25



auromanas Coet Estimating ntegratad Tocls

® Conduct an unlimited number of What if Drills in one file

" Inputs/Results Viewer designed to manage and view What if cases
e View: Inputs, BY Results, TY Results, Present Value and RI$K Statistics
e Mode: Phased by Case, Phased by WBS, Cases by Total or Cases by FY

May 2017 PRT

-222
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\ . ¥ ACE 7.5 - [Power Plant Demo ACE vs Spreadsheet Oct 2016.aces - Inputs/Results Viewer (BY2014$K)] - O
Home Construction Functions ‘@.
1 Configuration Rows & RISK Parameter = Workscreen ] Override Session Optio PE P
BY Results * Phased by Case j"‘ 9 Bl P H | (%\' D l Xy !
@Ycar/ﬁﬂomh Range Auto Size Columns -=i oy l -f’ Next Override utnn <level 2WSBS |

C - | SO = = ' Jculats C Z Bookmark

Point Estimate L > AT 4 Y| DEC Results ;ﬁ]nowwews x LA :'F"Y o #» evious Override Toooggka’ Phasing Profile Prorate
Results Configure Calculate Clipboard Navigate RISK Allocation Options
8 *Ol0~ fo @\g
%3 Power Plant ... (BY2014$K) - X

3 Tech Baseline WBS/CES Descrption Fy2oi | Fram2 | Frama | Fraoia | Frems | rrooms | Fvem? | Frzme | Frams | Framo | Framm | Frzoe | Fres fS
" z
5 Schedule Shift 8 POWER GENERATION PLANT $19423630% 33,231,263 231954708 22.372.903$ 20,691 475 $6167.771 $3.202630% 49,306 688¢ 44 7189258 64,128 3224 82,745, 3538 83 517.506 $5971 002
A Increased Duratl| '3 RDT&E $19.423630% 33.231.2638 23,196.470$ 22.372.903% 20631 475 $56.167.771 $3202830
% Increased Powel |10 Prirme Mission Product $17.422.933% 24526147 $ 13574.260$ 15160971 $ 16638723 § 3813662

AR I Hardware [HW) $17.422933%$ 1454175
5 Optimized Pow(| ™ 72 Stiucture $13618229 $9843381
5 Optimized Pow( |13 Cables. Conduts, and Connectors (CCC) $102345 $2015118
g 14 Engine 43701760 $2677.237
4 Increased Operé ] 49984351 13574 2608 15151 408

1 $9984351 $33453
$11.504,203
= - -
’1 - - -
0 ) 0 a O Dd O
aASE ewerl allO O Dd O 0
AUAIUONGa <1010 > 0
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" Override model baseline total and time phased inputs

v Q =t j 4% IRV |ACE 7.5 - [Power Plant Demo ACE vs Spreadsheet Oct 2016.aces - Inputs/Results Viewert8y2.. O X
Home View Construction Functions Results Display Cases 'é‘a
N { 4 - A PE Percent Adl 0%
Inputs * |Cases by Total ‘J 2 I L (__ D . Sootmak foadle - B
.- _] <Level 2 WEBS Elements>
B e n ef i tS int Estimate 50% »r L _,’ . Calculate C::Y Zocm J . Protate Cases
———————————————— Results Configure Caiculate Clipboard Navigate RISK Allocatio RaiQns
All cases in one view Y
K) %5 Power Plant ... (BY2014$K) ~Z
c § S Optimized Power Load | | e =
TOtal and time WES/CES Deserplion Tech Baselne Schedue Shit | Incieased Duration Fower:{Opfinized Poves Load W i
ncrease
i * Durations
phased Ovel‘l‘ldeS s ,_:_Iazcuowmmmlmmmml 76,806 76839 " 85033 76,806 79.452 77.3%" 76.806 ")
1 £6 1
. 67 Total EMD Duration (Months of Activity. not calander morl LR 829 s10" 823 855 33.!‘ 829"
2014 = : ]
B9 HW Duration 180+ 180 20 180°
Overrldes Clearly 2015 63 Software Duration 09" 09 30" 3097
. e . 2016 70 CSCI1Duston 80° 80" 80" 0 O d 80"
identified: blue/bold 7 B0z | : verr l eS m
2017 £5C1 3 Duration 137+ 1377 15 )
73 HW/SW Integration Duraticn 20 220" 24 0"
2018 74 STHE Duration 120 120 14 B|Ué/BOId 120°
FY 2019 ™ |
FY 2020 |76 °Quarkkies ‘
77 Develpment Quaniity 100° 100° 100° 100" 100" 10.0° 100"
FY 2021 78 Procuement Quasity 07007 w0 7507 700 700° 700!
FY 2022 79 Fielded Quantity 700000 700,000 * 700,000 * 750.000 700,000 * 700000° 40,000
80 Engine Dperational Lile 10,000 10.000° 10000+ 10,000 10,000 10.000° 12|
FY 2023 i 1000° 1,000 " 1.000 1.000" 1,000 1.000° 0
Power Plant D ' %5 Power Plant ... (BY2014$K) -x _ﬁ“mwf
&8 Tech Saseline ‘ WBS/CES Desciption Cost Tod Fr20é6 @ Fra:7 | Framg | Framg ‘ Fr2020 | Fram ‘ FY 2022 ‘ Fr 2023 ‘ e
: ‘
%) Schedule Shift Interpeetation ‘ , 0"
L ! | |
=1 Increased Duration 76 *Quartties D
7 Increased Power Requirement z DP“WQQ““'“’ ;gg. - - - T - ssams-i
" Optimized Power Load Alternative | 79 Fislded Quantiy 700.000 * 10.000* 000¢ 35000  50000° i
] Optimized Power Load Alternative g?- E_"""’ DL:""“'“’ '?g_ - 20
" Increased Op ational Life ime Phase - 35.000°
< R ) 07|
= ‘
ss “Arewal Uril Level Mantenance xzm{ ,VEEE" |653nw $ 30,000 |
un * Software Section |
102 ToaiSLOC 205,000.0* 2060000 206,0000" 206,0000 2220000* 2220000° 2060000
103 CSCI1SLOC 55.0000° 55,0000 " 55,0000° 55.0000" 60000 60000 55,0000
14 Csm2sioc 620000* £20000° 520000* 62,0000 70000 70000 62,0000°
105 CSOI3sLoc £30000° 89,0000 " 830000° 83,0000" 92000 92000 89,0000 ")
< |»
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® Compare case results side by side

v H ) (™ j 3 f ¥ IRV IACE 7.5 - [Power Plant Demo ACE vs Spreadsheet Oct 2016.aces - Inputs/Results Viewer (... O X
Home View Construction Functions Results Display Cases 'Q
& P =— Bookmark Toggle = (1} £ Percent Ad) 0%
BY Results ~ |Cases by Total - ‘__"" . HH L . D . il — ; ‘
g --i ‘_I \. ~L <Level 2 WBS Elements>
Point Estimate - | 50% ¥~ ¥ 1 _’:] . Calculate  Copy Zoom ‘) g
‘ s < I ¢ - All rorate
Resuits Confiqure  Calcuiate : Clipboard Navigate e, P S ¥ AllOCATION OpNIONS
: Oty .8l Cases
%4 Power Plant ... (BY2014$K) v X
TOTAL Optimized Power Load| <
. |
FY 2010 WBS/CES Descrpton Tech Baseline Scheadule Shift Incressed Dustion [ Increased Power . |Optimized Pover Load SA!«MI'NQ with Iru::aawducepum
) b ncrease
FY 2011 . : i
FY 2012 7 Powesplant System E stimate 2 i '
€ POWER GEMERATION PLANT $ 536,564,468 $542,384 085 $557,363.010 $ 550,223 557 $ 556,090 484 $548506.472.
FY 2013 9 | ROT:E $128.285.400 128,300,182 $134,106.000 $ 128.266 402 $132.741120 $1385%2046 4128286 402
FY 2014 10 Prime Misson Product $91.142702 $91,142702 $93003425 $91,142702 $94.434471 $98,083.463 $91,142 702,
n_ Hardwate [HW) $31,984 729 431964729 $31.964.723 $31.354729 $31,964 723 $31,954 729 $31,964.729
FY 2015 12 Shucture $23.467610 $ 23457610 $ 23467610 423457610 $23467610 $23.457610 $ 23467610
FY 2016 [ 13 Cables, Conduls, and Connectoes [CCE) $2118083 $2118.063 $2118063 $2118063 $2118.063 $2118083 $2118063)
14 Engine $6.379057 $6,373.057 $6,373.057 $6,373.057 $6.373057 $ 6,379,057 $6,379.057
FY 2017 15 Scllwae (SW) £38710019 3138710019 $38710.013 $38710019 $42,001.783 $ 42,001,789 $38710019,
FY 2018 18 cson $10,083808 310,083,809 $10,083803 $10.083809 $11,096.654 $11,0%6654 $10,083803
17 £SO 11,504 203 411,504 203 $11.504 203 $11.504203 $13.147.207 $13147.207 $17,504 203
FY 2019 18 cs013 $17.122007 $17,122.007 $17,122007 $17,122.007 $17,757.927 $17.752.327 $17,122007
FY 2020 19 Integration and Assembly 164) 120467953 420,467,953 $22328676 20457 553 $20.467.953 $24,122945
2 154 Check-Out $7303983 $7.309.983 $7,.974527 37,3853 $7,303983 48,771,980
FY 2021 2 HW/SW Integration $10.233977 410233977 $11.164 38 $10,233377 $116%973
FY 2022 2 Toolng and Test Equipment $2923953 $2323993 $3183811 $2923993 $ 365492
23 SEPM [RDTLE) $32812240 $ 2826021 $36,326820
FY 2023 2 Training 4952342 $953.342 $958.942 -
FY 2024 2 Data § 706747 $706.747 $706747 enerti tS
P |26 System Test and Evaluation (STEE] $ 2665771 $2585.771 $3110065 ——
Y 2025 2
FY 2026 |28 Procuement $3054837% $ 305433736 $3054837% Al = . 3
i B Vaiaasrs iMssmas  tramsws  sassmes One file: No links between files that break
N Hardwate (HW) $ 174,061 443 $174.051.443 $ 174,061,443
FY 2028 . Stucture $127.476.05% $127.476.056 $127.47605% Reorder cases as ro'ect eVO|VeS
A Cables, Conduits, and Connectors [CCT) $11505317 311505317 $11.505317
FY 2029 [ Erighne (wih learring] 435,082,070 435,080,070 $ 35080070 proj
FY 2030 $19.355.010 $13,355010 $13,355.010
45,806,503 $5,806503 45,806,503
Crered $1354507 13548507 $13548507 Compare cases for any row
FY 2032 $26103.216 $26109216 $26108216
FY 2033 $81.224.48 $81.224438 $81,224 438 . .
508 = $47RE3  aTHES $47n63 Switch between Total and Time Phased
&1 Operabions and Support $102.734 271 $102,794 271 $102.794.271 -
42 UnkLevelMaintenance $21,000.000 421.000000 $21,000000 comparisons
44 Soltware Mantenance $81.734271 $81.734271 $81.794271
| 4 Soltware Mairrenance Support $50323.025 450323025 $50,32302%5 ; o4 B02 325 4 B
45 Saltware Mairtensnce Upgrade $31.471.248 $ 31471, 246 $31.471 245 $31.471 246 $34,147.454 $34)
4
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Auromanss Cost Estmating ntegrasad Tools

® Generate charts highlighting case results
" Export charts to Power Point with one click update

g | Ga Column Chart : .
L Chans Calculation Rows Display Cost Axis B e n Ef I tS
n = [ - EF
@ i AF i< a  F a & L S :
Pie Phased Phased Pareto |Column|Phesed PDF CDF Contributors  Fan Fen  Convergence BU”t In Chartmg tOOl
= Columns ., Amrss., . % ‘ Line . > = . Areas . Columns >
Exi Oty B All cases in one file: No file links
Multiple cases .
POWER GENERATION PLANT Chart any or all cases, total and time phased
Results as BY
$600,000
$500,000 + PSR R Phased Line Chart
$400.000 . Tech Ban Eils Charts Calculation Rows Display Cost Axis
- | Schedule S{ e () 09 % ¥ Hekes [FRee 3
el M Increased O standord Fonts 2| 30 Reset BT W' R [ Labels 'é?,""““ Ea®
5 ‘ M Increased B| A" A™ Avial F"'*; 1 =
% —— . Optimized " Style Appearance Values ities Legend
Optimized K Multiple cases
$100,000 + M Increased ( POWER GE"ERRAELON PLANT
esults as
$0 -
POWER GENERAT. .. PLANT
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ACE' The rest of the story

auromanas Coet Estimating ntegratad Tocls

" This is only ataste of the benefits of ACE over spreadsheets
e Uncertainty: RI$K is integrated into the ACE software; it is not an add on
e Documentation: ACE includes integrated and automated documentation

e Session Properties: Easily change the session Base Year, Units, Fiscal
Years and Inflation Tables without having to change any equations

e Phasing Methods: ACE Phasing methods direct how to time phase the
estimate without repeating equations across the fiscal years

e CER Estimating Methods: ACE implements CERs once with proper cost
parameters and documentation

e Schedule Logic: ACE easily incorporates schedule logic into its time
phasing

e Cost Estimating Functions: ACE offers many calculations functions
specifically tailored to cost analysis

e Utilities and Wizards: added features to assist with proper set up and
best practices

e API and Plug-ins: Full functional API, connect to other tools
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auromanas Coet Estimating ntegratad Tocls

" A cost analyst must perform many activities to develop credible point
estimates

e Develop a model by estimating each WBS element, with the best method from available
data

Include estimating ground rules and assumptions that best address the scenario
Express the results in constant and budget dollars

Time phase the results based on a program schedule

Add WBS elements or update the model as the project evolves

Avoid the traps of spreadsheets and use a tool built for cost analysis

" The US Army, US Air Force, DHS, FAA and Australia DoD use ACE as a
standard tool

" This brief summarizes “Challenges with Using Spreadsheets for Cost
Analysis: Why ACE is a Superior Option”

" Detailed Package includes:
e PowerPoint Presentation: ACE versus Spreadsheets Summary.pptx
e Spreadsheet Example: PowerPlant Spreadsheet Model Oct 2016.xIsx
e ACE Example: Power Plant Demo ACE vs Spreadsheet Oct 2016.aces

" The larger brief can be downloaded from www.aceit.com and studied for
deeper exploration
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http://www.aceit.com/

auromanas Coet Estimating ntegratad Tocls

® Detailed example files available in the Resource Library at www.aceit.com

& hitpsy//www aceitcom/iesource L - @ G| @ acar|sublic Resources > g

fise Edit View Favortes Tools Help

PUBLIC RESOURCES

ACEIT Automated Cost Estimating
Integrated Tools

Resources

A collection of ACEIT-related PDFs, presentations, and research papers

(=] White Papers
ACE versus Spreadsheets Summary (Summary Presentation PDF)
Challenges with Using Spreadsheets for Cost Analysis: Why ACE is a Superior Option (Presentations and Estimate Files ZIP)_
JIAT ACE Provider - Running ACE Sessions Online
Inflation Handling in ACE

RESOURCE LIBRARY NEWS FEED ACEIT E-NEWS v
- O *
e- @ https://www.aceit.com/resources/resource-library D v E O @ Public Resources | Library x {I,'U\ —— c:) /__,:
File Edit View Favorites Tools Help
White Papers A

8.
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