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Bottoms-up estimale built by site
contractor teams assuming an FY13
FPU date

Does not include management reserve
includes $233M of "KCP Efficiencies”

ICA increases upfront system
engineering and slows component
design

ICA rephases FTE staffing for 2022
FPU date

{CA escalation labor costs at 4%

{CA funds a more robust Gowvi pregram
office
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» Data issues
—  Minimal historical LEP/Alt information {costs, staffing, & scheduie)

_ 1nitial B61 IMS and critical path just completed in late June

— Detailed risk burn-down plan unclear '

— Site staffing plans do not idenﬁifz source of staffing {i.e., new hire, transfer-in,
existing), so executability of sta fing ramp-up is unknown

_ Mo formal Forward Price Rate Agreements to support labor cost estimate

. No documented detailed technical & programmatic definition of the
program, e.g., a Cost Analysis Requirements Document (CARD)

~ Data from many different sources late in process (PM/site briefs, emails,
handouts, discussions); need to validate internal consistency of data

- Not a fuli life cycle ICE

_  Estimates are limited to development & production costs, no estimate of
sustainment/surveillance cosis

— Eguivalent to an Independent Cost Assessment {ICA)

. Difficult to assess relative technical and programmatic complexity of
B61 compared to prior LEPs
_ Sandia claims effort is 3 to 4 times the effort of W-76 LEP
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18 major components 29 major components

[ LAFRF escasslon s S TRL,
. ) 1 Parcussion dattery assemily '
ZLAFS 2 Fusitll . 4
~ 3Fireset 3 Maln battery assembly

4-Pulse hattery assembly

5'Center bomb assembly

& Coded switch . o4

7.Critical function contral switch 5

& Elecironics assembly controller
. BFirngset-COU 4
_ 10 Foams, pads, & C-rings

4°Poco Sprytron

5 Overvoltage gap

6 Gel mylar capacitor

7 Terminal protection device
8 Intent Stronglink

9 Trajectory S_trong[ink

" 11 Gas transfer system’ 5
10 taunch accel 12 Impact sensor ' 5
. 11'Thermal battery assembly 13 Junction box 4
12:Igniter : 14 Eletronic neulron generator 5
: 15.Nose bomb ssbassemb!
133‘_’3"’3 . . - léfﬁréi:l-ig-l;t t.u.ovm‘-b sut;asse:nbly
14'gniter 17 Prefiight controler ° 4
15 Preset cable . 18 Primary o 4
16 LAC : 19 Puliout switch assembly ‘
20 Radar system : 4
. 17 Thermal battery : " 7% Rolamite : -
e WTB SCO pe -18 Purge vaive @ Bﬁ’ﬁ SCO pe 22 SEFondaW 5
23 Spinracket motor
—~ Full NEP & AF&F upgrade —  Full NEP & AF&F upgrade, 24 Strongflak CDU - (5L 4
25 Stranglink COU - T5L 3
— 1 platform integration replace most non-nuciear 26 Component suite
ccmponents 27 System cables +LACS
. . 28 Weapan control unit 2
— 5 platform integrations, © 29 system 1/2 adspter

requiring much more system
integration, quatification, &
certification activities
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Development Cost Estimate Methodoclogy
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. Cost Estimate = Schedule % FTEs/yr x annual Labor $/FTE + Material $

e

Schedule evaluation
— Comparison to historical programs
— Assessment of program plan
~ Modeling of program schedule

» [abor costs
— Assessment/adjustment of staffing plans and labor rate

= Material
— % of labor costs by phase

- Many embedded assumptions due to sparse data
— Material costs as function of labor costis
— Labor rate cost growth
— Executability of staffing plans
~ Production schedule, production staffing levels, & fixed costs
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EYOL FYOZ FY03 FY04 FY0s FY05  FYO7 FYOR  FYOD FY10

wisler  [FEbA e Deiaanmene s D SRR Production starts

eY12 FY13 FYi4 FYi5 Fyls Fvyl7 FY1B  FViS  FY20 FY21

e s e

BGE - WDCR [ FPU|Production starts

FPU]Pmdu:ﬁz}n starts

Waa Alt
> W78 - B61-WDCR

— 7 day work weeks (via OT) for 4 — 5 day work weeks
years on critical components - — Constrained by FY19 due date

— 2002 Planning Estimate projecied — Initial IMS & critical path just
2007 FPU; actual FPU in 2008 finished

— 18+ months of development required — Sandia estimates B61 is 3X«4X more
post-FPU to correct issues due (o complex than W76, but WDGR
low tech maturity/concurrency projects a sharter development

schedule with more concurrency

— Concurrent with W88 Alt {(new AF&F)
~ 4 the scope of B67

Top-Level Comparison to W76 LEP actual schedule indicates
3.61 LEP execution assumptions are very aggressive to meet 2018
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| Froz FY13 Fria FY1s
R e A U T T Sandia component design staffing plan
o imtwtanesditeglon . 134w me 2.0 {02} appears to lead System Engineering
0303 - System Deslgn Suppert 45,88 72.93 77.35 7161
HEE. . surveillanee Lo : 2.09 7.61 370 5.50 - -
ep S o S 01) effort & requirements flow-down SE
fo &5 I=boratory Operations 6.28 19.25 20.75 1850 »
oL “Jolrt Test Assembly C 1504 az2.25 36.02 2818 staﬁmg {0181)
DLos " - Producton Assembly Activides 0.03 0.60 0.60 0.0
Lt funchonSwlteh ... .____. 209 ass 10.58 9.26
Pngsex—cou . . . ... n& 3176 33,18 29.85
L eoamPeds@RENES. . ... .. .. 1.43 275 3.40 3.40
ST impoctSenser _ R 254 283 259
: mnc:tansox o 0.90 221 37 .66 700 — —_—
, R A A SNL Development Staffing Plan
3 B35 638 672 5.58 ] 3 P -
fa2 870 aco 25 500 ;J{# & Programmatics
... as7 831 B.CO 292 i 8 Sys Engi .
R R T 121 1.29 105 48 ¥5 ENgINeenng
T 035 53.15 53,97 54.78 =00 % ® Other SE&!
I Molomite . . 2.47 1.45 119 1@
. Senmodetmhgtor . ..__ .. 188 5.19 6.2L 5% 400 - @ Component Development
C SvopghnkcpUost T LT L see 17.21 15.81 150 W
Swengllnkcol - TSY L L. .. ... 155 1568 1680 wos [T
sesemeables&AC - .. oms 17.18 17.37 1578 300
JadRtAssembly ., ..___ .. ... .. 000 220 22 2
Werpon Control Unit e 13,532 26.00 2537 25,50 200 -
.o il L . 139 15,75 13.52 1198
. MdnBﬂteryAﬂcmb‘lv . 2.26 5.23 4.B1 6.5
__ Perussioca Merymembly . 2.0L 4,11 .| 525 100
Pulse aarterynssemhly . L 1.64 338 18 4.58
. Systzml -1 Adaprers - i 1.15 1.52 112 ER B
| SubsysemA o 18.06 3811 37.38 0,31 - . - -
Programmade lmemﬂnn - ~ X 1 51.00 52.50 oS4 FY12 FY13 FY14 FY15 FY16 FY17 FY1B FY19 FY20 FY21 FY22 FY23 FY24
_PmjestContrnly . . . __.,. . . laBl 15.20 15.20 15,20 ‘
_Rlsk Managemant o . 334 4,15 4,25 4,25
. _BELLEP Project Mmugement 850 27.05 17.05 12.05 .
00 mformation B Commumcxdon . 746 1450 8% 1750 SE{01.01) effort is unusually low for a
0305 . SpedalStudles .. _ @0 .
mos _ Copl Equipment s program of this size
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m Eeast one year SEEL@ due to redu@mg ‘the concurrency in Wc@e 3
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“Reducing PRT concurrency in Cycle 1 & 2 results in additional 1.5 year slip
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most likely duration
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Step 1: Use PM input to fit a Weibull distribution ' :
«Start with PM estimates of PRT min/most likely/max costs NL
-Convert 1o schedule duration {Time = $), e.g., max duration = 125% of PM | tion ax duration
duration if max cost = 125% of PM most likely costs | \1 L/

=Fit = Weibull distribution using derived min/most likely/max durations bt nea, YWeibull based on PM input

” s e g 111 B 4T VLo £ LT LR L, T WSt g g Pt g Y i e b i L it U o S g i T b B e i e
T R e T A P S T e B L I o R R R I O N TR P A PR T S it Y T T T R I e g i3 B b2y T R T R R T T T P R R T - i 4 ao o

Step 2: Model B61 3-cycle development with Weibulis
»Use fitted Weibull from Step 1 for each development cycle, using PM cycle duration as input for most fikely
“Stochastically sum up results of each distribution to get aggregate distribution {probability distribution function — PDF)
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Step 3: Convert PDF to CDF (cumulative distribution function} to
show cumulative probability of FPU for a given date

Bi%: Dec 2023

5% -

g

Cumulaiive Probabifity
G
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o Staffing Plan [ = | Wb o | [ @[ A e
350 - - .. .|=5ysEng &oalegravion B | ——SrEnd integration '
L0 +- ~——Component e - = + =-| ——Campopent E
! Development Developmeanl ;
- 55 L - . 250 ) !
8 o | —— Pragrammaticy 3 o ——— Programmalics %
E ’ I ' i
150 :— ——— C e —— 150 l R §
ot e e mm pan e o me ez pa R Ao
— ICA adjusts Sandia B61 development staffing to achieve moderate risk FY22 FPU
—~ [CA increases SE in FY13-22 and slows component design staffing relative to WDCR
—~ Dther site’s staffing plans shifted by 3 years o tie into SNL effort
s Realistic labor cost growth . . DFetiSUOrLs ol Buying Power
~ In general, NNSA Iabor cost has grown at twice o U S
the OMB inflation rate, resulting in significant o e
loss of buying power over the past decade R
— ICA reflects 4% per annum labor cost growth -
— Assuming only 2% annual labor cost growth -
results in a 16% loss of buying power ($1.78) = - b
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Comparison of ICA and WDCR Staffing Profiles
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410.48 / $0.1 mBetter cost reparting

$10.0 T~ $0.2 @ WDCR KCP efficfencies

netinICE

\ $6.3 8 Adequately statfed Gov
N PMO
$1.1 @ Realistic labor cost
growth {43}

912 aFYZZ FPU

56,5 @ WEOLR

50.3 B Sunik costs

$2.0 §

WOCR CAPEIJEA

Recommendations:
"Federal PM office needs growth above current size (3 FTE) to reasonably
manage a $10B BS1 program
— |ICA estimated 45 FTEs by FY15
*FY13 Program Review should include
— Presentation of detailed risk burn down plans
~ Risk mitigation plans and decision points
— Completion of a written program definition {e.g., CARD)
— Review of Earned Value metrics and status of contractual data requirements on cost data
reporting
‘New CAPE ICA should be requested prior to 6.4 authorization
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