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3 | Challenge

The National Nuclear Security Administration (NNSA)
has the mission to maintain the nation’s nuclear
deterrent through life extension programs and major
alterations

FY2018 Stockpile Stewardship and Management Plan
(SSMP) identified timeline of activities over next quarter
century

Three months later, the Nuclear Posture Review
identified a need for significant changes to the plan:

Modity a small number of existing warheads on submarine-
launched ballistic missiles for a low-yield option

Pursue 2 modern nuclear-armed sea-launched cruise missile
Complete the W80-4 one year earlier
Start the W78 replacement warhead one year earlier

Limited Life Component Exchange

Refurbishment

The Nuclear Security Enterprise (NSE) needed to assess |

the feasibility of these (and ultimately other) proposed "
stockpile changes e

https://www.energy.gov/sites/prod/files/2017/1 | /f46/fy | 8ssmp_final_november_2017%5B1%5D_0.pdf I



4+ | Feasibility Evaluation
Stockpile teasibility analysis must:

Include key (constraining) activities/elements of entite NSE
Reflect business rules and operations of the NSE

Lawrence Livermore
Represent all phases and activities of weapon system: e tor sty 1
DCSigﬁ \ MO
. . = Pantex Plant .12 Na on:
RiDevcopment =
Production -

~

%¢ National Security Laboratories

%¢ Nuclear Weapons Production Facilities
*¢ National Security Site

Tool proposed to automate and expedite analysis

; : S hteps://www.energy.govisites/prod/files/2018/10/57/FY2019%20SSMPpdf
Simple strategic planning visualization tool for NSE BRI P

operations A ) .

P . _ "U.S. Nuclear Warhead Lifecycle Phases
Show overview of numerous parallel activities across decades
with an ability to highlight points of significant resource
demand PHASE X\ PHASE I
For hands-on use by high-level decision makers 5 6
Deployed on individual computers at various locations within —EE eI dmes R e

5 5 5 . Maintenance, & Dispositio
the NSE and not require special software licenses B oo i Hoere e in Phase '\ Evaluation /

6 or 7 of the U.S. Nuclear Weapons Lifecycle - o
= The last new warhead type produced was the W88 :

Involve input of simple, focused data sets, and run in real-
time

https://www.energy.gov/sites/prod/files/2018/06/f53/6x%20process.pdf I



Context of NSE Activities

Ry DODD

Concept Feasibility Development  Production First @ Quantity C ot

Study Study Engineering  Engineering Productior, Production, Dliﬁ'mntlemem,
Maintenance, GD:sposmon
& Evaluation

= PHASE 6.1
PHASE 6.6 g |, Concent PHASE 6.2

Full-Scale Assessment Feasibility Study
Production & Down Select

PHASE 6.5 PHASE 6.2A

First Production Design Definition

PHASE 6.4 PHASE 6.3 ¥ <ot

Production Development
Engineering Engineering

https://www.energy.gov/sites/prod/files/20 | 8/06/f53/6x%20process.pdf



¢ | Tool Requirements

Minimum Requirement

Time Duration > Thirty Years

Temporal Resolution Monthly/Annual

Stockpile Composition Eleven Weapon Systems
Constituent Elements Six Key Components/Subsystems

Editable Variables System/Subsystem ldentifiers (Design Options)
Weapon System Quantities
Production Completion Date
Phase Durations
Component Quantities
Production Yield
Production Lead Time
Workload Equivalencies
Design/Production Capacities

Gantt Chart
Design/Production Charts (Column Charts with Capacity Line)
Production Schedule




L i ML 0 1000 et




6. XVT Instructions

M nset  Draw  Pagelayout  Formulas  Data  Review  View  ACROBAT  Q Tell me what you wantto do

Phase 6.X Visualization Tool v0.13_MORS.xdsx - Excel Davis, Chad E
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X cut

B copy

Calibri |-

Paste . Note Insert  Delete
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¥ Format Painter

Number

Clipboard Alignment Editing

Phase 6.X Visualization Tool

Introduction
Phase 6.X Visualization Tool (6.XVT) is part of a toolset for NNSA to use to evaluate future stockpile scenarios and compare demand across the Nuclear Security Enterprise (NSE) with known capacity constraints.

Constraints under consideration include number of weapon systems simultaneously going through a given phase of the Phase 6.X design, development, and production process, as well as nominal production capacities.
Tool inputs include the stockpile weapon system(s) definition and number of weapons, component constituent definition, weapon system First Production Unit (FPU) date, and phase durations. Additional component
parameters / descriptors are entered representing component production requirements and metrics. On the Summary Charts, inputs allow capacity variance capability. The outputs include the start and stop dates for each
phase in a weapon system, the overall schedule Gantt chart for each weapon system, and the component resource needs schedule against capacity for weapon system deployment execution.

L — — | |
presented both on the "Data Entry worksheet and the "Summary Cmarts" and "System Charts" worksheets.

"

Data is entered by the user in the "Data Entry" worksheet (details below under "Ins|
icking either [+]and [-] buttons in the left margin of the worksheet, or by
il for an individual grouping o while the [1], [2], or[3] buttonslhow or hide detail for all

tem and the Phase 6.X summary aclloss all weapon system. The [2] button shows Phase 6.X detail for each

= L}
Information ﬁ.XVT is organizqd through use of the "Outline" feature in
clicking on '1e [1], 2], or[3] buftto e worksheet. The [#
rows at that level of the outlin taneously. The [1]button shows only a single

weapon sydlem. The [3|button"shows component detail for each weapon system. | ——

I = J
Instructions/INputs e
1 ction. (Mnemonic for subsequent steps: follow colors in order of rainbow - red, orange, yellow, etc.)
B A entries in the ty of 6.XVT. Currently, the tool has capacity for 12 weapon system variants. If more than 12 systems are
require', contact the tool developer to requi
3. If the number of Weapon System entries is SLI‘ficient, g as appropriate.

4. Enter tlle for each weapon syst ked, reveal the stockpile quantity entries by clicking the (2] button in the top left corner.)
5. Review the number of

reqwrel contact thl tool develoge
6. If the nlmber of WeSP®n (B™¥po et entrlesls sufficient, review and

throughbut the tool.
7. Enter tT -for the completion of the[first Production Unit (FPU) per weapon system. This will define the end of Phase 6.5, First Production. If phases per weapon system are not visible, expand the data
outline Bither by clicking on the [2|button at !-|e top left corner of the worksheet, or by clicking on the [+] button in the left margin next to the Weapon System name.
8. Select tI\of each Phase of the 6.Xlrocess for each weapon system through the pull-down list of acceptable durations. Start Date and End Date values will automatically be calculated.
(Note: Phaséwmere assamessko st ormeiee first day of the designated month and end on the last day of the designated month; therefore, both starting month and ending month are included in the phase duration.

capacity of 6.XVT. Currently, the tool has capacity for 6 components. If more than 6 components are
re is compressed, reveal the Weapon Component entries by clicking the [+] left of the label for Row 9.)
ts, in Cells C10-C15 as appropriate. Changes to Weapon Component titles will then automatically update

Also, it is assumed that there is no delay between the end of one phase and the beginning of the next.)
9. Enter the Multiple (M), Overbuild (0), Yield (Y), Equivalent Unit (EQ), and Lead values for each component in each weapon system. (If the data outline structure is compressed, reveal the stockpile quantity entries by
clicking the [3|button in the top left corner.) These parameters are defined as:

Instructions | DataEntry | Summary Charts System Charts ® ‘ 3

Ready = B =] m - 'l +  180% I



6. XVT Data Input: System Definiti

on and Phases

1|23 AB AC AD AE AF AG AH Al AJ AK AL AM AN AO AP AQ AR AS AT AU AV AW /-
1 *** DATA IS NOTIONAL ONLY *** * DATA IS NOTIONAL ONLY ***
Pl Weapon System I Phase Title = Duration [N = n | . g 2 :‘; = E S 9 o 2 = = = x = E N E NN {
3 #inStockpile Weapon Component BRI HEQB lead [l 5 8 2 § 2 £ 538 £ 53 3 %8 8 28 8 5 388 85885 3.
4 Phase 6.2 Feasibility Study and Design Options Note: Numbers to
5 Phase 6.2A Design Definition and Cost Study the right indicate
6 All Systems  |Phase 6.3 Development Engineering number of
74 Activities Phase 6.4 Production Engineering systems in given
8 Phase 6.5 First Production phase per time
[+ 9~ = = Phase 6.6 Full-Scale Production R Y=TaTeYe J
% | Pjases 6.2-6.6 |Feasibility Study - Full Production
: 1‘ Phase 6.2 Feasibility Study and Design Options
: 1 Plase 6.2A Design Definition and Cost Study
: 1 Phase 6.3 Development Engineering
2" Plase 6.4 Production Engineering
21 Ppase 6.5 First Production
4
E ]
[+] (55! Phases 6.2-6.6
E 8' PRases 6.2-6.4
E‘ Phases 6.2-6.6 |Feasibility Study - Full Production
ases 6.2-6.6 |Feasibility Study - Full Production
\;} 1]0 Pjases 6.2-6.6 |Feasibility Study = Full Production
E 133 Phases 6.2-6.6 |Feasibility Study - Full Production
B 1t Plases 6.2-6.6 |Feasibility Study - Full Production
F] 1 Phases 6.2-6.6 |Feasibility Study - Full Production
- - = L[]
174 |
175 [x] = Button to select in top left corner (left of Column A header) or left side margin (left of row numbers) for data entry/adjustment
176
177|
178
179
180
181
182 -
Instructions | Data Entry | Summary Charts | System Charts ©) »
Ready . H mo- +  160%




6.XVT Data Input: Component Definition and Production _

L I A B & D E F G H | M N BG BH Bl BJ BK BL BM BN BO BP BQ BR BS BT BU BY BW BX BY BZ CA CB (-

*** DATA IS NOTIONAL ONLY *** DNLY *** *** DATA IS NOTIONAL ONLY *** *** DATA IS NOTIONAL

=

Pl Weapon System — Phase Title Duration Yo ® g g o 9 2. o 3 o o f:“:. ala |3 2. s 8 |
: [+] s P 5 | 5 | Date |3 8|2 | &8 5| F|e 2| ¥ &g B|o| |
3 #instockpile Weapon Component gl -l WEQ Lead s/ 2|8|85|2 =|&| 2|35 35|a|8|8| 2 |8|858|8 ]
4 Phase 6.2 Feasibility Study and Design Options Note: Numbers to
b Phase 6.2A Design Definition and Cost Study the right indicate
6  AllSystems |Phase6.3 Development Engineering number of
7 Activities Phase 6.4 Production Engineering systems in given
8 Phase 6.5 First Production phase per time )
B 9 Phase 6.6 Full-Scale Production T period
: 10 [ " [Note: Numbers to
1 ’ he right indicate I
12 Summary by ! jvalent Uni I
13 Component 'of production for
14 I all systems per l
| 15 ‘___________timeperiod e R e PR e e St s P
[—J 16 Phases 6.2-6.6 |Feasibility Study > Full Production 51 months | Nov-15 | Jan-20
17 Phase 6.2 Feasibility Study and Design Options CROGINGEE Nov-15|  Jul-16
18 - Phase 6.2A Design Definition and Cost Study ERLGIGEM Aug-16| Oct-16
19 PR Phase 6.3 Development Engineering PR GCIGEN Nov-16| Oct-17
20 Phase 6.4 Production Engineering PRGGIGEN Nov-17| Oct-18
210 Phase 6.5 First Production ERGGIIGEE Nov-18
m 22 \ Phase 6.6 Full-Scale Production PRI Feb-19
23 '
24 |
25 | 25 B
26
27
28
29 Bravo Phases 6.2-6.6 |Feasibility Stud 4 months
42 arlie Phases 6.2-6.6 |Feasibility Study - Full Production 104 months
55 Delta Phases 6.2-6.6 |Feasibility Study - Full Production 121 months| Sep-14 | Sep-24
+] 68 0 Phases 6.2-6.6 |Feasibility Study = Full Production 115 months | Mar-20 | Sep-29
= 81 oxtro Phases 6.2-6.6 |Feasibility Study - Full Production 115 months | Mar-22 | Sep-31
[E 94 0 Phases 6.2-6.6 |Feasibility Study - Full Production 79 months | Mar-26 | Sep-32
E 107 e Phases 6.2-6.6 |Feasibility Study = Full Production 139 months | Mar-27 | Sep-38
l: < 120 3 Phases 6.2-6.6 |Feasibility Study = Full Production 163 months | Mar-29 | Sep-42
(] 132 ankoc Phases 6 2-6 6 _|Feasihility Studv => Full Production 199 months| Mar.21 | Sen.a7 -
| Instructions | DataEntry | Summary Charts | SystemCharts | & ‘ C

Ready ) B mo- ] +  160% |



6. XVT Output: Total Demand/Capacity Charts

D G L M N o) b Q R W X Y Z AA AB
1 | *** DATA IS NOTIONAL ONLY *** *** DATA IS NOTIONAL ONLY *** *** DATA IS NOTIONAL ONLY *** |
=T 2 | Component A- New ‘
3 {
4 1
5 | 0.9
6| 0.8
7 £ 0.7
8 g 0.6
9| % 0.5
10| =04
n| 403
12" 0.2
13 | 0.1
14 0
15 | 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048
16? i Demand == Capacity
17
18 |Year 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048
19 | capacity o — I _—— L _— L I _— ] — — — — —_— _— — L I _— L E — _— — I _— [ —_— I — — — L — I _— L]
20 iDemand L L I _— I L == _— —_— _— _— —_— _— _— I L L _— _— L == = _— L _— —_— —_— _—— _— _— _— L _— I L I = "
L - 21
[—j 22 |Component A - Reuse
©237 3
24|
25 a3
% 08
s 1o
28| &
29| % 0.5
2
2 0.2
33" 0.1
3 | o
35 | 2014 2015 2016 2017 201 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048
36‘ mmm Demand  ==—=Capacity
37
e My N e B i il el el e R i e e e ]l ™ e e e il ™ ™ P R R R
39 |Capacity
40| Demand I _— —_— L = L] [ ) —_— —_— i —_— _— _— _— _— E— I L — = L] ) L —_— _— _—— —_— _— T _— ot I I L] I I == I d
L -«
(-] 42|componentB
© 437 .
) 0.9
45 |
| 0.8
48| « .
49 ‘ % 0.5
0| 5 g';‘
51| w
52 | 0.2
53 01
54 | 0
55 | 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048
56 | mmm Demand  ——Capacity
57; !
58 |Year 2014 2015 2016 2017 2018 2019 2020 2021 2 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2024 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048
50 :Capacity _— — _— _— s L] L] —_— —_— = —_— = = = == _—— —_— —_— L] = = = _— = _— —_— = —_— — —— I —_— = _— = L] _— L]
50 ;Demand == = == = = = == =m | == = == = = = E== = == = = == = =m | | i) = == == === == == = == = = == B==n = d
L - 61 |
El 62 Component C | |~
Instructions Data Entry | Summary Charts | System Charts ® 4 »

Ready




6. XVT Output: System Detail Demand/Capacity Charts

K L M N o} P Q R S T U AL AB AC AD AE AF AG AH Al Al AK A~

A B | C D E |
*** DATA IS NOTIONAL ONLY *** *** DATA IS NOTIONAL ONLY *** **¥ DATA IS NOTIONAL ONLY ***

Component A - New

12

1

0.8

0.6

0.4

©
Equivalent Units

0.2
13|

15 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048

mmm Alpha Bravo mmmmCharlie wmmDelta mmmmEcho mmmmFoxtrot mmmmVictor mmmmWhiskey mmmX-ray mmmmYankee mmmmZulu Blank e===Capacity

18 |Year 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048
19 |Capacity
20 |Alpha
21 |Bravo
22 |Charlie
23 |Delta
24 |Echo

25 |Foxtrot
26 | Victor
27 ‘Whlskey
28 \X-ray

29 |Yankee
30 | Zulu

31 |Blank
32 Demand

[—] 34 Component A - Reuse

12

37 1

41
22|
43|
44 0.2
45|
46|
47|
48 mmm Alpha Bravo mmmCharlie wmmmDelta mmmNEcho mmmmFoxtrot mmVictor mmmmWhiskey mEENX-ray ®EEEYankee M Zulu Blank ==—Capacity
49
50 |Year 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2033 2040 2041 2042 2043 2044 2045 2046 2047 2048
51 |Capacity
52 |Alpha
53 |Bravo
54 Charlie
55 Delta
56 |Echo

57 |Foxtrot
58 |Victor
59 |Whiskey
60 |X-ray

61 ‘Yankee
62 \Zulu

Equivalent Units
o
o

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048

Instructions Data Entry Summary Charts System Charts | ® ] »




3 | Benefits

Tool allows for quick evaluation of stockpile scenario feasibility

Evaluation of number of systems going through a particular phase - allows for
consideration of demands of design, development, and production activities

Allows for rapid adjustment to start dates and phase durations to deconflict
peak simultaneous demands

Presents an example component production schedule for comparison with
resource capacity

Takes into consideration ditficulty of production of individual components to
allow for variability across stockpile

Can be generalized for other domains



4 . Extension Outside NSE Domain

Approach can be applied outside NSE domain to allow for simplified

visualization for long-range portfolio planning:

NSE Domain Generalized Application
Stockpile Project Portfolio

Weapon Systems Projects

Phases Tasks

Components Resources

Multiplier,Yield, Equivalencies Resource Efficiency, Cost

Production Capacity Resource/Budget Limitations
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Abstract

The Nuclear Security Enterprise (NSE) is projecting a period of significant work over the next few
decades with a number of proposed weapon system modifications undergoing design, development,
and production cycles, often with simultaneous competing activities. Decision-makers within the
NSE are requesting simple tools that allow visualization of these simultaneous activities to quickly
identity potential points of overload on constrained resources in all phases of work so that schedules
might be adjusted or other alternatives considered. To meet the intended needs of the user
community, the tools must be easily deployed on individual computers at various locations within the
NSE, not require special software licenses, involve simple input of focused data sets, and run in real-
time. To meet these needs, a simple visualization tool based in Microsoft Excel has been developed
to show numerous parallel activities at a high-level across decades with an ability to highlight points
of significant resource demand. Representation of production rates are captured to compare
demand for a given schedule with resource availability, honoring business rules generally applied to
the NSE. Weapon system design options are represented in simplified terms to allow users to
consider future weapon stockpile needs and compare those with NSE facility capabilities and
capacities. This presentation will provide an overview of the current development tool architecture,
along with examples of output for decision-makers in support of their long-range portfolio
planning;



s © NNSA/NSE Domain Space

" U.S. Nuclear Warhead Lifecycle Phases

pgr—— %
o : = R .

Concept Feasibility Development  Production First Quantity Retirement,
Study Study Engineering  Engineering Production Production, Dismantlement,

Maintenance, & Disposition
; & Evaluation
* All U.S. nuclear warheads and bombs are in Phase ,

- 6or7ofthe U.S. Nuclear Weapons Lifecycle
| » The last new warhead type produced was the W88

~(first production unit 1988)

https://www.energy.gov/sites/prod/files/20 | 8/06/f53/6x%20process.pdf



