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GSD GSDO Background

GROUND SYSTEMS

DEVELOPMENT & OPERATIONS

¢ GSDO manages two development and modernization efforts at KSC
(two different budget appropriations) i

= Exploration - Exploration Ground Systems (EGS) T
= Space Ops - 215t Century Space Launch Complex (21CSLC) =

¢ EGS development focuses on SLS and Orion

= Development of ground systems and operations plans and
procedures to prepare, assemble, test, launch and recover
Exploration elements

= Beyond-Earth Orbit (BEO) exploration

= GSDO follows NPR 7120.5 life cycle reviews for EGS Program
content

¢ 21CSLC Initiative supports multi-use

= Investments to repair, upgrade and modernize infrastructure to & L
Support mu|t|p|e KSC users Modernize Infrastructure
= Commercial and government users

= 21CSLC is an initiative, therefore not subject to NPR 7120.5 life cycle
reviews
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G SD Q Background

OUND SYSTEMS

E E OPMENT & OPERATIONS

¢ Coming out of SRR/SDR review, GSDO wanted to improve on BOEs
= Tasked Tiger Team to assess and improve both Cost and Schedule BOEs

= Basis of Estimates required per
= NPR 7120.5E
= HEOMD Program Requirement Guidance (PRG)
¢ Goal: Document GSDO Basis of Estimates to meet both PPBE15 Submit
and Preliminary Design Review (PDR) requirements
= Strategy:

= Develop desktop instructions to define content requirements and expectations
+ Developed requirements and expectations with IPAO/SRB PAG

» Standardize cost and schedule BOE input templates
* Presented templates and process at February 2013 ECASG

= Train BOE content owners on requirements and expectations

» Inform management throughout process

» Validate BOEs against GAO/SRB Criteria

= Validate BOEs against financial database and program schedule
= Divide cost and schedule effort



G SD Q Challenges and Solution

OUND SYSTEMS

E E OPMENT & OPERATIONS

¢ SRR/SDR BOEs submitted in Microsoft Word, PowerPoint and Excel
= Need common template to accommodate multiple styles of BOEs
= Template should not be more complicated than previous styles

= Template should allow data to easily be extracted due to large number of
BOEs required

¢ BOEs needs to meet GAO, Agency and Program requirements

¢ Where do you find BOE template that meets all these requirements?
» Searched KSC and NASA databases, reviewed other program’s approaches
= Searched Internet for non-NASA solutions
= Due to time constraints, only viable option was to quickly develop BOE templates
= Started with simple MS Excel format and then added lot of really cool macros

Data validation flags, Last-Saved-By flag, automated filename generation
« Automated report generation with costs, head counts and scorecard
« Validation of phased cost and head count data with financial database
Excel-searchable tool for financial database content
Dynamic tracking list of WBS submittals vs. required

= Incorporated GAQO assessment criteria into template design



GSD @ Scope

GROUND %\O/STEI\{INSS

EEEEE OPMENT PERATI

¢ GSDO Organization Structure
= Program Management and 3 IPTs (VIL, OPI, C3R)
¢ 2579 WBS in GSDO WBS Dictionary
¢ 328 Cost BOEs submitted
= Content for 1 WBS (“Single”) — One BOE and one WBS
= Content partially defining 1 WBS (“Split”) - More than one BOE for WBS
= Content defining multiple WBS (“Merged”) - More than one WBS on BOE
¢ 55 Schedule BOEs submitted
= Single, Split and Merged content, as above
= Developed at subsystem level only
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GSDO WBS

Ground Systems Development and Operations - Program Plan

Baseline
709031
EGS Crosscutting Capabilities
Exploration Ground S
ystems and Program Management
(AIT)*
|| } 1
824475 583749 699123
Vehicle Integration Command, Control, Offline Processng and
and Lamnch Communications, and Infrastcacture
01 Project Menagement 01 Project Menagement 01 Peoject Menagement
A2 Systems Engineering A2 Systems Engineering 02 Systems Eagineering
03 Sefety & Masion Asiurance 03 Sefety & Masion Asiurance 03 Sefety & Mbslon Asiurensce
07 Operstions 07 Operstions 07  Operstions
09 Greund Spatermas Sustaining 09 Greund Syaterna Sustaining 09  Geound Sywterma Susteining
10 Systems Intagration & Teat 10 Systems Imtagration & Teat 30 Systems intagration & Test
11 Education & Puble Oc h A1 Education & Puble Oc h 31 Education & Puble Outreach
A2 Loghatis A2 Loghatics A2 Loghtia
13 Operstions Development 13 Operstions Development A5 Operstions Development
20 Vehicle Assembly Bulldeg
21 Moblle Lauscher
22 Moblle Leuscher Metform
23 Pad A
24 PadB
25 Crawler Traraporter
DMW.MMH
A1 G
a2 u.mom
A3 Adv Geound Sys Malnte Dev
A4 Greurd Syaterma IT Security
50  Esvkoomental Plesning
51 Esengy Comervation & Reduction
52 Esviecamental Remedietion
535 Eave I Reyalatory hecu
54 Natursl Resource Mitigetion
55 Resesrch & Technology Devel
56 Sustalnabiity
A0 LV Offine
A1 SCOMne
A2 Landryg & Recovery
A5 SCheoduction
JO Power, Uty & Faclity Syaterms
J1 Popellant & Gas Systems
J2 T Syvterms
I35 Fire Protect, Secy, & Emeng Upgre & Rep
74 Traruportation Systems
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G SD Q Cost BOE Template — Content
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E E OPMENT & OPERATIONS

¢ Header
= WBS Title, WBS, Project Manager, BOE POC, IPT
¢ Time Phasing of Budget
= Cost breakdown by year and cost category (FTE, WYE, ODC, CoF, Travel, FP&D)
¢ WBS Scope Description:
= Describe the scope (Who, what, how, where and when?)
¢ Cost Basis of Estimate

= How did you derive the cost? (Did you use analogous or bottom up estimation
methodology)

= Show calculations in the "PM Work Area" below Red Line.
¢ Risks and Opportunities:

= List any areas of the cost estimates containing significant risk or opportunity should
be identified - (from ARM) - is it included in the estimate?

¢ Assumptions:

= List your cost estimate assumptions here.
¢ Contingency:

= |dentify Contingency
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Cost BOE Template - Interactive Fields

DO NO A OR

‘(\-a(\ge‘ed
WBS Title: Cost BOE Example o\o‘s c'l\a o0
WBS: :;\eoda c,;\\oggg ) LEGEND
Project Manager: %\\}299 NTRY DESCRIPTOR
BOE POC: #0:0&\ USER INPUT
IPT: pose % ADDITIONAL INFO | FORMULA CALCULATION
Appropriation Source EGS
pprop . SaveAs
e I | -

Time Phasing of Budget ($K), WYEs, and FTEs (FY2014 through FY2019):
Provide Time Phasing Cost (Cumulative for all Orgs). If breakdown by organization is required, please use "PM Work Area" below Red Line.
The costs are phased below for the total FTE and WYE labor and ODC associated with this activity

000000.00.00 FY14 FY15 FY16 FY17 FY18 FY19 Total
FTE Labor Costs (SK) S 300.000 | S 300.000 | S 450.000 | S 600.000 | $ 300.000 | S 300.000
WYE Labor Costs (SK) S 400.000 | S 533.333| S 800.000 | S 800.000 | S 400.000 | S 266.667
NASA ODC Costs (SK) S 314159 | S 628318 | S 157.080
WYE 0DC Costs ($K)
CoF Costs (SK) S -
FP&D Costs (SK) S -
Travel Costs (SK) S -
TOTAL By FY ($K) $1,014.159 | $1,461.651 | $1,407.080 | $1,400.000 [ S 700.000 [ S 566.667 | $ 6,549.557 |
FTE 2 2 3 4 2 2
WYE o < 6 6 3 2
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Cost BOE Template — Self-Assessment

Criteria Satisfied

Additional Info

LEGEND 1. Existence of Formal BOE Well documented |BOE Reviewer Comments
ENTRY DESCRIPTOR 2. Estimate is Traceable Well documented
USER INPUT
ADDITIONAL INFO FORMULA CALCULATION
SaveAs
T T R W
Time Phasing of Budget
ase use "PM Work Area" below Red Line. This should match PPBE1S inputs for each WBS and match the schedule
 activity 2. Estimate is Traceable Well documented |BOE Reviewer Comments
v 3asis is Traceable Well documented
Green epeatable Well documented
Yellow Error Free Accurate
.Tim ing Credible
Oy,
FY17 FY18 FY19 ASsn. P D
Gssm O[,;,,7
$ 600.000 | S 300.000 | S 300.000 Color ch ] Sn¢ Sca,
olor changes to
S 800.000 | S 400.000 | S 266.667 green when calcs iy,
add up correctly
$1,400.000 | S 700.000 | S 566.667
4 2 2
6 3 2




GSD Cost BOE Template - GAO/SRB Criteria

GROUND SYSTEMS

DEVELOPMENT OPERATIONS
Ad}i S<I=°fe ** JAT USE ONLY ** SCORECARD ** JAT USE ONLY **
00ls
1 2 3 4 5 6 7 8 9 10 11 12
GAO/SRB Well Documented Comprehensive Accurate Credible
Criteria Tools/Stat
o £ 2 2 2. 1 | lati 00! ats 2 "
Existence of | Estimate is Basis is Repeatable Complete Completeness Calculations Applied Time Phasing Realism Estlmat.mg Discrete Risks
Formal BOE | Traceable Traceable Scope Error Free Properly Uncertainty

Yellow




GSD Cost BOE Template - Workspace

GROUND SYSTEMS

DEVELOPMENT OPERATIONS

WBS Scope Description (By FY):
Yho, vhat, how, vhere and vhen?

This activity requires FTE and WYE labor to design, test and build a widget. The requirements flow in from FY'13, with 30 and 6024 design reviews and PDR in FY'14, including

simulation generation, requiring ODC for the acquisition of analysis softw are and model fabrication. FY1S includes verification testing and culminates with the 3024 design review

and CDR. FY16includes the integration and validation efforts, leading to FY'17 activities of supporting implementation for EM1launch. Postlaunch, FTE and \WYE labor perform
analyses and widget assessent toincorporate lessons-learned for EM2 preparations.

orkspa/e Available Below... >

Cost Basis of Estimate (By FY, $K):
Describe the methods and sources used for determining all material, labor and subcontract pricing. Describe by FY

Head counts and labor costs are based upon a bottoms-up analysis, with details provided in the workspace below. The softw are ODC costs were determined from the estimate

provided by the Widget Analysis Softw are Technology Enterprise Developers for 3 seat licenses with 6-year support (Contract ID R202-42). The hardw are estimates were based
upon A&E contract NCC-1701.

< Insent Tables andlor Calculations Here >

< Additional Unformatted \Workspace Available Below... >




GSD Cost BOE Summary Reports

GROUND SYSTEMS

DEVELOWNT & OPERATIONS

23 Compile Cost BOEs | Extract Submit Cost Data

statrow 7 Add WBS SplitRow | FY14-FY19 Program Budget ($K)

Colorindex 33

| o;qé//’l.‘ \qu Total Sub Total Sub Total Sub Total  Sub Total
23 | 'U//},';/g'(ﬂ,4g,\7\71.216 58.71% $ 146771217 $ 0001 0.00%
WBS hd WBS Title - IPT | ~ ppropri ~ 6\//) % b % Budget  ~ | Submit Total ($ ~ Delta (Subm Delta O
123456.01.01.11 Front Office Mgmt./Admin A-Team XS 2.11% $ 5279791 $ 0000  0.00%
123456.01.02.11.01 Project Support ATeam Oguiss07 / 475%  |S 11868506 S (0001)  0.00%
123456.01.02.11.02.01 |Business Resource Management A-Team 1.03% $ 2,568.705 | S  0.002 0.00%
123456.01.02.11.02.02 |Contract Management A-Team 0.01% S 21.880 | $ - 0.00%
123456.01.02.11.02.03 Electrical A-Team 0.38% S 942.259 | $ = 0.00%
123456.01.03.01.11 PP&C Business A-Team 3.57% S 8,916.569 | $ - 0.00%
123456.07.04.04.11 Safety A-Team 2.21% S 5,533.794 | $ - 0.00%
123456.07.04.05.11 Labs A-Team 1.11% S 2,767.567 | $ = 0.00%
123456.07.07.11 Work Control A-Team 5.00% S 12,503.819 | $ - 0.00%
123456.10.01.11 SI&T Planning A-Team 1.07% S 2,673.743 | $ - 0.00%
123456.11.11 EPO A-Team 0.21% S 516.738 | $ = 0.00%
123456.12.11.01 Logistics Management and Integration A-Team 0.45% S 1,114.683 | $ - 0.00%
123456.12.11.02.01 Propellants and Commodities A-Team 7.35% S 18,379.633 | $ - 0.00%
123456.12.11.02.02 Propellant and Life Support O&M A-Team 10.53% S 26,327.681 | $ - 0.00%
123456.12.11.03 Material Management A-Team 13.72% S 34,297.124 | $ - 0.00%
123456.12.11.04 Logistics Engineering A-Team 0.91% S 2,266.521 | $ - 0.00%
123456.12.11.05.01-SPLT|Depot LES A-Team 3.03% S =
123456.12.11.05.01-SPLT|Facility O&M LES A-Team 0.38% $ =
123456.12.11.05.01 FROM SPLIT A-Team $ 8,519.503 $ - 0.00%
123456.12.11.05.02 Facility O&M Contractor Road A-Team 0.42% S 1,046.806 | $ - 0.00%
123456.12.11.05.04 Logistics Heavy Equipment A-Team 0.13% S 322,557 | $ - 0.00%
123456.12.11.05.05 Logistics Facility Custodial Services A-Team 0.16% S 401.662 | S - 0.00%
123456.12.11.08.01 L&R Recovery Assets A-Team 0.20% S 501.676 | $ - 0.00%
$ .




GSD Q Schedule BOE Template — Content

GROUND SYSTEMS

DEVELOPMENT & OPERATIONS

¢ Header
= Schedule Baseline Date, WBS Title, WBS, Project Manager, BOE POC, IPT
¢ WBS Scope Description:

= Describe the scope (Who, what, how, where and when?) - Provide key-dates and
Milestones

¢ Schedule Basis/Planning Strategy:

= How did you determine the schedule? (Did you use analogous or bottom up
estimation methodology), List any contractor schedules used for to develop your
schedule estimate.

= Show calculations in the "PM Work Area" below Red Line.
¢ Risks and Opportunities:

= List any areas of the schedule estimates containing significant risk or opportunity
should be identified - (from ARM) - is it included in the estimate?

¢ Assumptions:
= List your schedule assumptions here.
¢ Schedule Reserve / Contingency:

= |dentify Schedule Reserve / Contingency in the schedule (Note: Schedule Reserve /
Contingency is not intended to cover changes in scope).

¢ Provide snapshot of schedule. Detailed schedule will also need to be provided as
back up.



GS D Schedule BOE Template - Interactive Fields

GROUND SYSTEI\/IS

DEVELOPMENT OPERATIONS
& .
_] Symposium BOE Templates.xlsm A o B 2R
A [ 1 J K L M -
1 Criteria Satisfied
2
3 Schedule Baseline Date or Version: & _|
4 WBSTitle: Schedule BOE for Cost BOE Example Title \ c\@% LEGEND 1. Existence of Formal BOE v
5 WBS: 123456.01.02.11 ,@o",/DESCRIPTOR 2. Estimate is Traceable W
6 Project Manager: 40 6"’ USER INPUT
7 BOEPOC: \.’b / ADDITIONAL INFO FORMULA CALCULATION
8 IPT AIT
: SaveAs
9 Base Filename: usrtxt | xlsm
10
11 'WBS Scope Description:
Describe the scope (Who, what, how, where and when?) - Provide key-dates and Milestones Provide very detailed description an(
12 covering, what WBS element
13 |This activity is for the design, build, test and installation of a widget. The requirements flow in from FY13, with 30 and 60% design reviews and PDR in FY14, including 2. Schedule Estimate is Traceaj\
17 simulation generation, requiring ODC for the acquisition of analysis software and model fabrication. FY15 includes verification testing and culminates with the 90% 3. Completeness c
15 [design review and CDR. FY16 includes the integration and validation efforts, leading to FY17 activities of supporting implementation for EM-1 Iaunch. Post launc 5. Realism c
TS and WYE labor perform analyses and widget assessment to incorporate lessons-learned for EM-2 preparations.
. X
17 ,a\(‘s
>
18 «\e(‘\ e
19 o
20 \9\, O?‘
21 @
22
23 A\
24 Schedule Basis/Planning Strategy: Schedu
25 How did you determine the schedule? (Did you use analogous or bottom up estimation methodology), List 3 or schedules used for to develop your schedule estimate. Provide high level summary, butde
Show calculations in the "PM Work Area” below Red Line. @ conclusions whai
6 Q\'b 2 NOTE: Parametric can NOT|
27 Labor estimates are based upon a bottoms-up analysis assuming single-shift, witk detail & e}\ orkspace below. The hardware model development and 2. Schedule Estimate is TracealWw
28 build will be performed in-house with schedules provided by the institutional org ed by the IPT Control Board. The verification, validation and 4. Calculations Error Free A
29 integration schedules were based upon A&E contract NCC-1701. EYReall=m c
30
31 e
44> i [ CESENBOEDZAN N 2 A4 [T >




G S D @ Lessons Learned

EEEEEEEEEEEEEEEE

¢ Establish clearly defined process which includes: level of content
details, funding sources (i.e. appropriations), WBS Level, etc.

= GSDO has multiple appropriation sources (EGS, 215t Century, etc.)

¢ Management must set deadlines and stick to them — develop clear
defined goals — prevent process from becoming overcome by events

¢ Define Roles and Responsibilities of management, BOE content owners
and internal reviewers

= Who should be responsible for developing the BOEs (PP&C, Technical
Management, etc.)

= Establish single point of contact for BOEs in each Program element

= Require estimating training for BOE authors before budget cycle and BOE
development

= Develop BOE review teams which include management

¢ Maintain open communication with Program elements, management and
POCs with frequent meetings to address burn-down towards
completion, issues, etc.



GSD @ Lessons Learned (cont’d)

GROUND %\O/STEI\{INSS

EEEEE OPMENT PERATI

¢ Standardize and document process
= Do not change during process, but establish a plan to address unique inputs

= Document process includes grading criteria, grading process and rework
process

= Clear definition of when BOE good enough (adequate, but not perfect)
= Establish process for SBU or Procurement sensitive BOEs
¢ Identify standard verbiage where applicable
= How do you address LOE activity, FTEs (Civil Servants), etc.

= How do you address BOEs when including management challenges and
budget constraints

¢ Establish one repository for all BOEs
» Require access control and version control with update logs
¢ Document Lessons Learned



G S D @ Other Observations

EEEEEEEEEEEEEEEE

¢ Schedule BOEs new requirement (Pathfinder)
= GSDO team never created similar products before (waived for SRR/SDR)
= Work-In-Progress: continue to mature based upon stakeholder feedback
¢ Scope tie-in to Cost

= Difficult to perceive cost and schedule BOEs as separate — like Siamese
twins

= Schedule BOE expected to define time frame over which Costs phased

¢ Per OMB direction, initial development of GSDO WBS format created
large WBS dictionary that “defines the scope of work and parses it into
a logical, hierarchical structure for planning management.”

= Many unused WBS, and requires continuous housekeeping

= When setting up WBS, sometimes less is better
= Define for future uses (EVM, Cost-Schedule mapping, JCL Development, etc.)

18



G S D @ Contact Information

EEEEEEEEEEEEEEEE

If you would like a copy of templates or more information, please contact:

¢ John P. Biddix, Independent Review Team (IRT)

¢ Dr. Howard S. Kanner, GSDO LX

19
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Backup

20



G@ S D PDR - BOE Assessment Criteria

ND SYSTE S
DEVELOPMENT OPERATIONS

l Criteria Gre« Yellow United States Covermment
Exiztence of  Coztlbudgetizchedule are documented withs A formal BOE exr.!— thatiz  No formal BOE but data No formal BOE or data Applied Research and Methods
Formal BOE  formal BOE “current” exizts or "outdated” BOE  delivered
Estimate iz Cost and Schedule estimates trace from BOE g“o:g:': P‘Ek' ii:ue within BOE tracks to BOE does not track to Objective
Traceable to the budgct. ; Budget/Estimate within 10%  Budget/Estimate
acceptable ro«ndmg errors
The thodoloqy and rationale iz © UMY HraceIDIc - 10
techniquez, estimating . R
Basis i pvowd‘-eld and the information iz presented in 3 methodology, snd Partially traceable - Not traceable - No Basiz for . . 440 Pages
Traceable manner all zupp- , d- ol Methodology provided but caleulations provided. Objective
source documentation and technical data, Supporting dota woed to lackz zupporting detailz pr :
Changes from pr . " are tracked. develop the estimate iz
Costibudgetizchedule estimates can be The eztimate <an be -~ Mot enough information iz
Repeatable  replicated by perzonnel from an id licated within ptabl: P"‘. of the astimate coa be provided to repli the Obj
"o replicated .
agency or replacement perzonnel. rounding errors. estimate.
Partially defined technical
bazelinelzcope, lacks detailz
. . zuch 3z quantitiez and . . _
Scope Well defined scopelbazeline :”., .delmed bechaical specific descriptions that Undsfined teckaical baocline Objective
azelinelzcope of effort include mazz, dimenzions { zcope
and power requirements 32
sppropriste. GAO COST ESTIMATING
. . All ground rulez, Partial ground rulez, No ground rulez,
Completenez  All ground rulez, azzumptionz, rationale, and . N . L . N .
z excluzions are included Y - Y - Y o Objective AND ASSESSM ENT GU[DE
excluzions provided excluzions provided excluzions provided

Accuiate Best Practices for Developing and Managing

Capital Program Costs

Significant calculation errorz
exizt or not enough

. 2 .
Calculationz are totally error Minor calculation error(2)

Error Free Calculationz are Error Free free without impacting informotion ig provided to Objective
outcomelplan
evaluate
. Improperly applied
. Eztimating Methodology ¢ Statizticz Applied  Eztimating methodology Imp.top.«ly spplicd statisticsimethodology
Applied P babiabien ., cstimating methodology ! . 22 pad
P L roperly andlor ztatiztics are applied seatictics without i v impacting outcome or not Objective
roperly statistics without impacting 2 a1
correctly. enough information iz
outcome 2
provided to evaluate
Credible
Eztimate iz phazed, rationale
. . for mnc pln,mg pvovndcd Limited rationale for time i
Time Phaz i AACE iterratonal Recormmerded P SR8
IMEFRIZING 1 cotimat phazing explined and iztent  and phazing iz phazing andlor inconziztent  No rationale for time Objective R .:"“
with IMS with IMS with IMS phazing - —_ 73 Cont ;L “‘“‘ e
Methodology and rationale
SoundiRealizticlE table - Judgments or Mecthodology and rationale  Methodology and rationale  not juztified andlor not
rationale well juztificd. Appro mte ansloqics, ¢ well juztified and zource  are partially justified. conziztent with hiztorical
195 PProp 9% dary supports the estimate.  Eztimating methodology peri No zource data 20 ol
CER:z SERz applicd, data points are not If spplicable, UFEdrezerves dior dats lacke . o At N Subjective
“cherry picked” to biaz rezultz. Realiztic applicable, reserves  andlor source data lacks supporting estimate waz
s2zumprions are expected to cover all applicability. If applicabl, P ded. If applicabl
Zzumptionz. known and unkown rizkz. UFElrezerves appearlow.  UFElreserve calculationz not
Realizcm performed or extremely low.
Rizk lizt iz quantitatively milestones (SRR] and more del:nled at later mileston
. » i L i 05es5ed (Ixe, cxpectcd Portion of rizk lizt iz ke Bob L . A baziz for esti g likelihood, q of dig
Rizkz UFElconti trezervesd o linked to level of UFE ! dizcrete rizkz are not linked UFElreserves UFE!marginzireserves tied to the rizkz should be
ST = reserve ! contingency ! to the level of UFElreserves A provided. Baziz may be exphined at 3 macro level of
margin individual WBS level. May not be applicaple to 3 WE}
U i T iz partiall Quazi-Objective; Uncertainty can be lezz detailed at
2zed (cx'p:ctc 4 value spplicd to,—o'n?:ckaman' milestonez (SRR) and more detailed at later mileston
X 1 z o i " e i o PRI m;nm Canghae M. Jncctmn COC
Estimoati Estimating U inty iz wsed to inform the .imuhtlon. S-curve) and andior not linked to the level Uncertainty iz not applied or & bfm, for e,tlnmam'-g tlm«rtamue 2 should be provnd Poe . Graat e
Uncen;in:y level of UFEdconti s N . linked to the level of of linked to the level of baziz for UFE!marg ves tied to y 2 Lamy R Dyaam GEC Conaid 7 McConid 2 PE CCE PP
e by UFE? ) 'im UFE! P , UFElreserves be provided. Baziz may be explined at 3 macro leve S e e coe By & e
o -y R - individual WBS level. May not be applicable to 3 WEJ
argin argin alamant = =




G S D Cost BOE Assessment Criteria

GROUND SYSTEMS

DEVELOPMENT & OPERATIONS

Well Existence of Formal Cost/budget documented with “Current”- We must have a BOE
Documented BOE formal BOE for Cost
Estimate Sums Cost estimates add up from Acceptable rounding errors only
BOE and equal PPBE-15
Submit
Basis is Traceable If back up detail requested, it Fully traceable (tools, techniques,
will support estimate and match estimating methodology, and
calculations supporting data used to develop
estimate provided
Repeatable If someone repeated BOE Estimate can be replicated within
calculations, they get same acceptable rounding errors

total. Must show math.

Comprehensive Scope Scope needs to define who, Fully defined technical baseline/
what, where, when and how scope of effort
work being performed for WBS

Completeness All ground rules, assumptions, Well documented, good
rationale, and exclusions understanding of estimators
included rationale

22
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Cost BOE Assessment Criteria

Accurate Error Free

Credible Time Phasing

Discrete Risks

Estimating
Uncertainty

Realism

Calculations are error free -
» Calculations on Cost BOE must be
error free

« BOE Cost vs. PPBE-15 Submit must

be equal
« BOE Cost data must match data in
detailed backup

Estimate time phasing explained and
consistent with IMS. Make sure

explanation for cost and schedule are

consistent.
List risks that affect PPBE submit

In most cases, UFE is what remains

after allocation and not set percentage

Does Basis of Estimate make sense?
Could outside reviewer grasp rationale

behind estimate? Does detailed back
up support estimate?

Rounding errors only

Estimate phased, rationale for
time phasing provided, phasing
consistent with IMS

Risk list quantitatively assessed
and linked to level of UFE
(reserve/contingency/margin)

Uncertainty quantitatively
assessed and linked to level of
UFE (reserve/contingency/margin)

Methodology and rationale well
justified and source data supports
estimate. If applicable, UFE
(reserves) expected to cover all
known and unknown risks

23
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Schedule BOE Assessment Criteria

Well
Documented

Traceable

Comprehensive

Accurate

Credible

Existence of Formal
BOE

Schedule Estimate
Traceable

Completeness

Calculations Error
Free

Realism

Schedule estimate
methodology and assumptions
documented with formal BOE

If back up detail requested, it
will support estimate and
match calculations

All ground rules, assumptions,
rationale, and exclusions
included

Calculations error free -
e Calculations on Schedule
BOE must be error free

Does Basis of Estimate make
sense? Could outside reviewer
grasp rationale behind
estimate? Does detail back up
support estimate?

“Current” - Must have BOE for
Schedule PPBE15 content

Fully traceable (tools, techniques,
estimating methodology, and
supporting data used to develop
schedule estimate provided

Well documented, good
understanding of estimators
rationale

Rounding errors only...
Calculations for schedule
estimation shown need to be
accurate and complete

Sound methodology and
defendable rationale. Source
data supports estimate. Schedule
is executable and has reserves as
needed to cover all known and
unknown risks.

24



GSDO

GROUND SYSTEMS

DEVELOPMENT OPERATIONS

Estimating Methodologies

Table 11: Three Cost Estimating Methods Compared

Method Strength

Weakness

Application

Analogy Requires few data
Based on actual data
Reasonably quick
Good audit trail

= Subjective adjustments

Accuracy depends on
similarity of items

Difficult to assess effect of
design change

Blind to cost drivers

When few data are
available
Rough-order-of-
magnitude estimate
Cross-check

Engineering = Easily audited = Requires detailed design = Production estimating
build-up = Sensitive to labor rates = Slow and laborious = Software development
= Tracks vendor quotes = Cumbersome = Negotiations
= Time honored
Parametric Reasonably quick Lacks detail = Budgetary estimates

Encourages discipline
Good audit trail
Objective, little bias
Cost driver visibility
Incorporates real-world

effects (funding, technical,

risk)

Model investment
Cultural barriers
Need to understand
model’s behavior

Design-to-cost trade
studies
Cross-check

= Baseline estimate
= Cost goal allocations

Source: © 2003, MCR, LLC, “Cost Estimating: The Starting Point of EVM.”
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