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RESEARCH, INC.

Objectives and Process

m Objectives

e Price out the Agency Mission Planning Model (AMPM) manifest for SMD
» Establish PA&E “baseline” that approximates the budget and projects out-year costs

e Investigate strategic scenario what-ifs
> Sensitivities, reserves strategies, etc.

m Process

e Understand out-year missions
» Cap policies
» Technical and schedule data if available
e Integrate budget content
» Budget content
» Non-mission costs
e Establish deterministic baseline
» Parametric-based for out years (70% confidence level assumed)
» Budget-based for budget horizon

e Generate probabilistic cost estimates
> Historical cost growth data and anticipated discrete risks
» Parametric and technical uncertainty included in out-year estimates

e Run Sand Chart Tool
» Check health of mission profile
» Understand new starts
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B Re-engineer the current AMPM

e Current version all spreadsheet-based
» Separate tables for spreading and inflation

m Estimate future mission costs

e Missions that have ATP beyond budget horizon (FY2014+)

e Integrate Cost estimating model (Quickcost) currently in separate spreadsheet
m Four major themes with several (1-2 dozen) missions/theme

e Earth Sciences

e Astrophysics

e Heliophysics

e Planetary Sciences
B Compare estimates to budgets

e Sand Charts
e Paretos
e Time Phased

Re-host AMPM in ACE to take advantage of cost and temporal capabilities
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Include/

Mission From Summary ===> [

Cost Summary and Cost Estimation Sections

SYSP (SMAP) ESSP (Venturel) SYSP (ICESATII)

Included E Included

ESSP (Venture 2)

Included

Input Screen - Earth Sciences Theme

SYSP (ESDS-3) ESSP (Venture 3)

Included

Total Mission Cost (FY08SM) $ 1,030.0 | § 8265 | 5 1,229.9 | § 8277 |5 1,879.1| & 1,846.7
PrePhase A Costs  Percentage of Phase A/BIC/D Costs ==>| 5%]| § 275 5%| s 275 | 5% 275 5%| s 275 | 5% 64.8 | 5%| s 64.3
Phase A/B/C/D 5 B176 (5 7141 | § 101751 % 8171 | § 14608 | % 1,652.3

Government Project Office $ 2676 |53 164.1 | % 4675 | 3 267118 1638 | 3 265.6
Government Project Office (NRE+TFU) 5 2676 |5 1641 | 5 46755 2671 (5 1638 | 5 2656
Government Project Office (Prod) 5 - 3 - 5 - 3 - 5 - 5 -

SIC+CommPyld+FU  {Calculated="C", Throughput="T") ==»{¢ 1.~| % 5000  mr|$% 5000 | mrl|$ 5000  mr|$% 5000  cx|% 12070 cx|% 12867

Follow On Production - 5 - 5 -

Fee on Total S/IC Fee % === |Globals Off f 10%| % 50.00 [10%] 5000 [10%| 5 50.00 [10%] 50.00

Ground Systems % of Total Cost ==> |Globals Offf] 9%| & 4500 | 9% & 4500 | 9%| & 4500 | T%[ & 3500 | 7% % 9079 | T%| S 90.07
Launch Services
Launcher Name | DeRa IV ;” DeRa v ;“ DeRa IV ;” Pegasus XL ;“ DeRa IV Heavy ;” Defa 1l 792055 ;l
Launch Services Cost $114.9 $114.9 $114.9 $23.1 $197.8 $75.7
Phase E 5250 5250 5250 5250 564 .8 %64 3
M MosDA Percentage of Phase A/B/C/D Cost =>| 5% $25.0] 5%] $25.0] 5%] $25.0] 5%] $25.0] 5%] $64.8] 5%] 364.3
fAl  Other (Misc ) $0.00 $0.00 $0.00 $0.00 $0.00 $0.00
(Sl QuickCost (Phase A/B/C/D) CER Parameters
§ Dry Mass (S/C Bus + Instruments) (Kg) - Nominal Value 3.142.91 3.142.51
| Dry Mass (S/C Bus + Instruments) (Kg) - High Value|  Hi fe== 125%| 392813 [125%| 3.028.13
[ Dry Mass (S/C Bus + Instruments) (Kg) - Low Value | Low § == 90%| 2.828.25|90m%| 282825
= Planetary Mission? (Yes/No) T Yes | HNo " Yes Mo T Yes " No T Yes ® HNo T Yes " No T Yes ® HNo
Platform Factor | Unmenned Esrth Orbitsl_¥ || Unmanned Earth Ortisl v || Unmanned Esrth orbitsl_* || Unmanned Barth Orbitsl _ || Unmanned Esrth Orbisl_7 || Unmanned Esrth Orbitsl_ |
Peak Gov't Project Office Size 152.62 151.77
Civil Servant Annual Labor Rate (Loaded SM) $ 0280 (% 0280 | % 0280 (% 0280 | % 0280 (% 0.280
Engineering Complexity (ECMPLX) A A ﬂ|ﬂ A ﬂ|ﬂ T ﬂ|ﬂ d sl 1 2?4_1 o 4 1 2?4J I
Manufacturing Complexity (MCMPLX) [ d sl S R T i Ns R T 1 B i 5
| | | 10.95 10.92 |
LN Earth Scences Case N E:lanileow(=ile=F: H lophysics Case |

Cost Estimation Method (Quickcost Calculation or Throughput)

Input Value

[——] Calculated Value
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Mission

RESEARCH, INC.

: Input Screen - Earth Sciences Theme

SYSP (SMAP)

Include/ Mission From Summary ===> [

Launch Date (DDMMNMYYYY)

Phase Duration Factors

Pre-Phase A Duration (Months)

Temporal Factors Section

ESSP (Venture 1)

Included E Included |

B

SYSP (ICESATIl) ESSP (Venture 2)

Included

5

SYSP (ESDS-3)

Included

010ct2014 010ct2014 010ct2014 010ct2014 010ct2014

ESSP (Venture 3)

010ct2014

Phase A/B/C/D Duration (Months) - Input/Calculate ("" or "C")

|| cabubted

|| cabubted

;I Input

Production Duration (Months)

Calculated Override Phase A/B/C/D Duration (Months)

75.0

75.0

Phase E Duration (Months)

Override Factors

Override Calculated Start Dates (Yes/No)

36

7 He = Yes | HNe

= yes

36

7 He

= yes

7 He

7 Yes " Heo

Pre-Phase A Start Date Override

010ct2011

010ct2011

Phase A/B/C/D Start Date Override

010ct2013

010ct2011

010ci2011

Phase E Start Date Override

Beta Phasing Factors

Spent % Factors

Pre-Phase A Spent %

010ct2011

Phase A/B/C/D Spent %

Time % Factors

Temporal Parameters

Globals g

Pre-Phase A Time %

Phase A/B/C/D Time % Globals tff

Peakness Faclors

Pre-Phase A Peakness Globalf off

Phase A/B/C/D Peakness GIDDB‘ Off

/

Launch Vehicle

Beta Phasing Parameters

Spent %

Time %

50\

Peakness

05\

50
50
0.5

60
50
0.5

Duration (Months)

24 \

24

24

Lag from Launch Date (Months)

3\

2

2

/
/
/
/
/
/

Date Override Option

Input Value

[——] Calculated Value

\
Phase Duration Calculation Method Option
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Include/

Mission From Summary ===> [

Global Parameters

SYSP (SMAP)

Included Included Included

ESSP (Venture I) SYSP (ICESATI) ESSP (Venture 2)

Included

SYSP (ESDS-3)

Included

ESSP (Venture 3)

Included

Total Mission Cost (FY08$M) s 1,826.5 | $ 1,826.5 | $ 1,229.9 | $ 927.7 | § 1,879.1 | $ 1,846.7
Pre-Phase A Costs  Percentage of Phase A/B/C/D Costs ==>| 5%] § 65.0 | 5% S 65.0 | 5% S 275 | 5% 275 | 5% S 64.8 | 5% 4.3
Phase A/B/C/D 5 14645 [ 8 14645 [ 8 1.0175[ 8 81715 14608 | 1,552.3

Government Project Office $ 164.1 | % 164.1 | % 4675 | % 267118 1638 | % 265.6
Government Project Office (NRE+TFU) 5 1641 | 5 1641 | 5 4675 |5 2671 (5 1638 |5 265.6
Government Project Office (Prod) 5 - 5 - 5 - 5 - 5 - 5 -

SIC+CommPyld+FU  (Calculated="C", Throughput="T")==>| ¢ =] $ 13004 | G~|$ 13004  n=|$% 5000 | mrl|$ 5000  cx|% 129070 c-|$ 12867

Follow On Production 5 - 3 - 3 -

Fee on Total S/C Fee % ==> [l E IR0

Ground Systems % of Total Cost ===
Launch Services
Launcher Name N ;“w ;“ DeRa ;“ Pegasus XL ;“ DeRa IV Heavy ;“ DeRa Il 79205 ;l
Launch Services Cost $1T Nibg\ N9 §23.1 $197.8 §75.7
Phase E 5650 N §65° 525 §25.0 $64.8 $64.3
M V0sDA Percentage of Phase A/B/C/D Cost === 5%] $55.0N 5%] \QU 5%] $25.0] 5% $64.8] 5% $64.3
g Other (Misc.) $0.00 50 $0.00 $0.00 $0.00 $0.00
i QuickCost (Phase A/BIC/D) CER Parameters T~ N \
E Dry Mass (S/C Bus + Instruments) (Kg) - Nominal Value 3,142.51 3,142.51 \ 3.142.91 3.142.91
ol Dry Mass (S/C Bus + Instruments) (Kg) - High Value|  Hi %==>(125% 3028 13 [125%| 302813 ~ON N\ 125%| 3.928.13 [125%| 3.928.13
[ Dry Mass (S/C Bus + Instruments) (Kg) - Low Value | Low % ==>| 90% | 282825 |90%| 282825 ~NG\ 90%| 2.828.25 |90%| 282825
bl Planetary Mission? (Yes/No) T Yes © Mo | Yes ( Mo |_ ves & mo O = e 0 vee & o T ves & e
Platform Factar | Unmanned Exrtn ombiel_w || UnmennedEzrt omie_v | | GlODAl Parameters Off (" Yes (+ Mok orisl_x
Peak Gov't Project Office Size 152.0 152.90 @ 8% | |77
Civil Servant Annual Labor Rate (Loaded 3M) j _{11_233 j _lo_zso ;3'. 1690% u j_zao
: : : 1 A PIE JLd
Engineering Complexity (ECMPLX) ' 974 ' 974 E 05[; s
o
Manufacturing Complexity (MCMPLX) [ i1 §u i B = 0 | i N
10 96 10.96 3 o2 |
BN Earth Scences Case N ElgnLBeow(s ey Heliophysics Case o }l —
N / s0 [T

Toggle switches for individual global factors
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Earth Sciences

CaDocuments and Settingstwjohnzonthy DocumentsyACEIT DatatSessionst AMPR_Earth_Science 09_02_08. aceit
Costs in BY20023M

Monday, 03 September 2008, 117 pm

Calculate |

4 » '\ Earth Sciences Case Jl==1ls
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T Time Phased Summary

Confidence Level by mission

CL%| TOTAL M FY09 FY10 FY11 FY12 FY13 FY14 FY15 FY16 FY17 FY13 FY19 FY20
5 265101 1425 634 |§ 1332 |% 2854 |5 5951 (5 6719 |5 3898 |5 1608 |5 1.106|3§ 612§ 105 | & 62 | & 63
0[5 ) 3 - ) 22 15 138 | & 342 (5 355 | § 12 | & AR 8|3 8|3 - 5 - 3 -
70 993 | § 5 ) 225 136 | 5 342 (5 3585 | § 112 | & g3 8|35 8|35 5 5 -
TOT% 18195 5 ;] 85 | 5 272 | % 637 | % 549 | § 171§ 35§ 35 | § 35|35 5 5 -
0% 1631]3F - ) - 3 50 % 250 (% 602 | % 508 | 5 158 | § 2115 2113 2113 5 ;] -
O[5 1144 |5 M| & 118 | § 210 % 228 | % 20015 2515 78 | & 8|5 8|3 8|3 ) ) -
0[5 1.021]3% 34§ 118 | § 210 % 228 | % 193 | 5 165 | & 49| 5 8|35 8|3 8% 5 3 -
705 1828|9% 103 210 | % 3735 405 [ % 403 (% 2819 8395 21|35 PARE 211§ - 5 - 5 -
705 1828 |3% 5 - ) - 5 62 |5 47 1% 34515 408 | § 359135 306 | 5 136 | 5 18 | § 2113 21
0[5 1690 |% 5 5 b 236 | 5 663 [ 5 55T | B 174 | § 2005 2015 20135 - 5 5 -
0[5 1699 |§ 5 5 5 61]5 32815 624 | & 509 | & 119 5 2115 205 1715 5 -
O[5 1.703|% ;] ] 5 61]5 326 | % 622 | & 516 | & 121 5 2015 20§ 175 3 -
7O[% 18945 5 ) 5 284 | § 754 [ 5 594 | § 186 | & 35 | & 36 | § 35|35 - 5 - b -
0[5 1819]§ 5 5 3 - b 208 |5 344 | 5 406 | § 3587 | & 305 | § 135 | 5 18 | § 205 21
TO[% 1728 |3% 5 5 5 62 | 5 147 | 5 344 | 5 407§ 3BT |5 2491 % 97 | 5 18 | § 2115 21
0[5 1635|§ - 5 - ;] - 5 6115 326 | % 612 | & 468 | § 1115 201§ 20§ 1715 - 5 -
70[% 167635 64 | & 188 | § 360 | 5 398 | % 332 (5 213 |5 61| 2005 205 20§ - ) ) -
['BR - |3 - |3 - |3 - |3 - |§ - |§ - |8 - | § - |$ - | § - | § 3 P -
['ER ] ;] ] b b b - | § b ] 3 3 3 -
)% ;] ;) ;] b b b - | § 3 3 3 3 5 B -
0[5 3 5 5 $ 5 5 - |5 5 5 § § 5 5 -
0% 5 5 5 b b b - | § & & 5 5 & -
0% ;] 5 ;] b b b - | § b b 5 5 5 -
0)s ) ) ) 3 b b - | § b 3 3 3 ) P -
Astrophysics Missions b 18343 |% 267 | % 897 |§ 1655 | % 2329 |5 3640 (% 3862 |§ 2442|F 13325 1050 |§ 584 | § 96 | & 84 | & 84
JDEM ‘ 0]E 101413% - 5 - ) - 5 136 | 5 e [ 5 362 |5 1415 8|35 8135 813 - 5 - & -
Astro-1 O[5 10155 - ) - 3 - b - 5 216 | § 367 | & 333 | § 76 | & 8|3 8|3 713 ) -
ExoP M1 and 2 \TU $ 1986 | F 116 | § 230 | § 408 | % 443 1% 367 |5 246 | % 71§ 35 | & 35 | § 3505 - 5 - 3 -
Astro-2 0% 1728 3% - 5 - ) - b - 5 209 (% 344 |5 407 | 5 357 | § 249 | § 97 | 18 | § 2113 21
ExoP-11 ‘TU 5 1144 |5 G35 118 | 5 210 |5 228 | 5 229 |5 2515 78 | & 8|5 g3 613 - 5 - & -
HST-D "U § 1.021% 5 - ;] - 5 265 835 194 | & 230 | 5 202 | 5 178 | § 80 | 5 g3 8|5 8
I NP /Pl Astrophysics Case  Astrophysics / Sand Chart ' Summary,/ | < |

Theme Summary Costs

Note: Notional Costs Displayed
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iIng Summary

Modeling approach takes advantage of spreadsheet, POST, and
ACE features

e Spreadsheet

>

Y V VYV VYV V

Visual basic enhanced user interface
Quickcost mission estimator

Common factor global overrides
Phasing specifications

Case sheet pre-processing

Extensive use of conditional formatting

e POST

>
>

e ACE

>

>
>
>

Case sheets
Outputs (Sand, Pareto, time phased)

One ACE file per major theme (4 total)
Cost integration

Time Phasing

Inflation
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