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Mﬁ/s—fﬂ Motivation
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Good studies are relevant and facilitate good decisions
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W\ 72\ Process Overview
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Customer Study Guide Work
Tasking Preparation Planning
Prior Work Work
Evaluation Tasking
Work Execution & Integration |€ l
v v
. Report
Peer Project —>
. : Development
Reviews Reviews
A A
Project Management [€—
A 5 Study
Close Out

Technical Studies are both Technical and Social
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\W.\Z72Y Customer Tasking
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« Can come in many ways ....
— Formal Tasking Letter
— Emaill
— Hand written memo or sketch
— Orally

 May or may not come with a
source of funds

« Usually does not provide
sufficient information to plan
and execute a technical
study

Need to spend time properly defining the problem
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M’fVSEA Study Guide “ THE QUESTION”
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« One or a few specific questions
— If answered accurately ....
—  Will satisfy the customer

« Advantages of defining “THE QUESTION”"
— Focuses work to answer “THE QUESTION”
— Enables conducting the study more quickly
* Unneeded work eliminated

» Speed improves relevance
(Good Answers .... Fast!)

— Enables discriminating between in-scope and
new-scope work

Getting “THE QUESTION” right is key to a good study
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NAVSEA Study Guide Preparation
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+ Align study to Customer expectations

* Level of detail depends on magnitude
of the study |

* Must have stakeholder concurrence

Define “THE QUESTION”

|dentify general approach

|dentify key participants

List key assumptions

List design and analysis tools and methods
Provide high level schedule

Document resource requirements

|dentify deliverables

Study Guide content is more important than format

Oct 2012 Approved for Public Release 6

Doerry



NAVSEA =

Clearly articulate;I'HE QUESTION”
Keep the objective in mind
Understand what pieces are
missing

Dig to the right depth

Parse the study into logical chunks
(tasks)

Highlight task relationships
Be clear about who will do what

Budget plenty of time for
documentation
Define the path for answering “THE QUESTION"

Oct 2012 Approved for Public Release 7
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Once you know “THE QUESTION” see if

[ ]
someone has already answered all or part
Of It. {€ DTIC Home Page - Windows Internet Explorer ==
% . T NEE B £ ~|
* Wheretogo....
25 |~ | @8 CM.com - Breaking New... @ DTIC Home Page i © [ e v Pagev Safety~ Took~ @~
— Document Management Systems T
» = e G b - Copyrig ht Guidance
—_ T h i | L.b i é H DTIC AZ Submit D ts Current | Ask a Librari S&T R
eC n I Ca I ra rI eS OATGCOHECtiDHS E ubmit Documen! urrent Issue: a Librarian esources
. MultiSearch i i Search Technical Reports Analysis Centers
— Other Engineers N .
Welcome to DTIC: | f DTIC News Wire |
Provider of DoD Technical Information to DEFENSE INNOVATION
— Web e e e i T
(DT\C®} serves the DoD community as the
. . largest central resource for DoD _and govemnment
» Defense Technical Information e e e o _ @ 2 annsress
®oe A 1
- il | 1 - — ALY DoDTechipedia
. . . e gt 179 o - 2 pedid p
HRI™ ; =
« Professional Societies . — L |l e 2
+  Annnuncements '.‘..—‘-.Er.:.'—.f.-.l-f.—..r..;..—."TE—.T.——. 1 = = E
e Aka Market Research N I et | S

— Department of Defense (DOD), “Market
Research Gathering Information About
Commercial Products and Services”, SD-5,
July 1997.

Customers like fast and cheap answers to “THE QUESTION”
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Work Planning ==

mesEEm (Defining the work) ==

Webster, James S., Howard Fireman, Dillon A. Allen, Adrian J. Mackenna, and John C.
Hootman, "Alternative Propulsion Methods for Surface Combatants and Amphibious Warfare
Ship." SNAME Annual Meeting 2007. Technelogy

Techneology Survey }_. Technology Survey Findings

Initial Capabilities
Documented in FY2006

* Activity Modeling

Public Law and {Current Systems| (Future Systems) i4)
Qperational Co nlexE _ ) 3 Breakavan
. a - - Cost Model
— Process Modeling ™

— Design Structure Matrix et [—+{ Lt 1] sipsmbes J e T e
Stud = and Sys Engr . _ l . EOperyﬂnna\
H L et — 2] i )

« Define Activities N \ ], O
Assessment | Ay 13

— Inputs AN s
oo gicriy G

— Outputs b [Ty . -

Inputs == ACTIVITY > Outputs I —% | " E?f'”f_‘““a'
- COntrO|S T Analysis a3

. Mechanisms
— Mechanisms Solvein Parallel  pesign Variable
N,

« Define activities ( 1l
— To be accomplished by one . 2
organization 2 o300
— Using a defined process s (ol
— And well defined artifacts for § L N2I0f°
inputs and outputs Cluster /[ @ _ °
@ [ e 7
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WEEA Work Planning =
[rovvas == IS commne (Cost & Schedule) E--i

« Use the process model

« Considerations:

— Part time work

— Fully Burdened Cost

— lterations

— Stakeholder involvement
— Resource availability

— New tools

— Coordination meetings and
reviews

— Holidays and vacations
— Contracting Process

Oct 2012 Approved for Public Release 10
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Work Planning

NAVSEA =
B o
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(Study Techniques)

Decision Oriented

Systems Engineering

— Plan work to support the
scheduling of decisions.

Oct 2012

Bernstein, Joshua I. (1998), —Design Methods in the
Aerospace Industry: Looking for Evidence
of Set-Based Practices, |l Master of Science Thesis,
Massachusetts Institute of Technology, 1998.
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Special Skill or

Algorithms,
Heuristics

DOSE Knowledge Map Conventions |

Information

Required

Responsible Party

Key Decision Product

Candidate System

. Manning . : MSC Navy
° D esl g N S p ace Survivability Medium| Medium
. . Large ;:;I
E X p I O ratl O n & D e S I g n F Whitcomb, Dr.l Cliff, "Sea Connector Family and Seabase
Medium ast Archltecturg Systerps Englnegrlng and
' Slow Pomtraduete Schoal SH000 Fall AY2008,Praec
Of EX pe rl m e n tS Smail | F2St Seminar, October 21, 2004.
. Slow
— Systematically explore
| 1.3e5 A
- Shi Greater than 18,000 m t
the trade-space S e ggf{gg}g Rowam |y
Less than 12,000 m tons
[ 84590
« Set Based Design

14700

. . ] Specialty 1 "‘-\‘ £ — Specinlty 2

— Systematically eliminate o S .“Z_—'L-_ﬁ..;,-;am ) g
1 Design SN; —': - 52916
what is NOT the answer Y P I m——
J— AI |OWS fo r' Se m i_ LnJ;:;E;‘EIr;rah.gnne — : 1 : d _ 2 E(S000,6000) 2 nPayIcﬁd[?SJ,‘\USUJ 2 VE[27,33)
independent teams s 2
|
<

Responsible Party

Key Decision Product

Candidate System

Buckley, Michael E. and Volker Stammnitz, —Decision Oriented Systems Engineering (DOSE) —
A Structured, Systematic Approach to Function Allocation,ll Proceedings of the 14th Annual
International Symposium for INCOSE, 2004.
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Work Planning
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(other considerations)

« Study Phasing

« Classified, Sensitive and Proprietary
Data

« Dealing with Uncertainty

« Concept Cost Estimates

* Risk Evaluation and Readiness Metrics
« Data Certification

* Organizational Structure Considerations
» Dispersed Workforce

» Verification, Validation, and
Accreditation

* Generalizing Results
 Intermediate Final Products

Oct 2012
Doerry
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325 $60 5§75

T T T
§100 §125  $150

Crude Oil Cost (bl

e £t
5175 $200 §215 §250 3275 5300 §325 $350

It works the It looks and
way it was acts almost like We can use it
designed the real thing to do the job
P ]
d s i .
i [ =+ . .
VERIFICATION WALTDATION ACCREDITATION
Tesic Fvaluatas Determines
“FUNC TIONALITY” “FIDELITY” “CREDIBILITY”
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7Y Work Tasking
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« Multiple ways to fund
participants

« Considerations
— Activity definitions
— Intellectual Property

— Participation in integration
meetings and peer &
project reviews

— Deliverables
— Options

Oct 2012 Approved for Public Release 13
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@A_ Work Execution & Integration <==

NAVAL SEA SYSTEMS COMMAND . _v._’_]

« Study Integration

— Route information to
and from study
teams

— Resolve issues

— Ensure consistency
in assumptions
across teams

— Find and fill gaps
« Study Guide
Maintenance

— No plan stays intact
during execution

Oct 2012 Approved for Public Release 14
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W71 Peer Review =

NAVAL SEA SYSTEMS COMMAND == {_'_I“I‘

* Independent Technical Evaluation
— Assumptions
— Methods
— Data
— Results
« Midpoint Peer Review
— Mid-course guidance correction
— “Argue Early”
* 90% Peer Review

— ldentify critical issues before
funding runs out

— Help formulate generalized
conclusions

Effective Peer Reviews enable completing studies on schedule

Oct 2012 Approved for Public Release 15
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\WL\ZTEY Project Review “"

 Purpose

— Communicate study plans, progress,
issues and risks to customer and
stakeholders

— Ensure the customer and
stakeholders buy into the process,
assumptions, and by extension, the
results

— Make decisions or eliminate options
— Aide in free-flow of information

— Solicit ideas and feedback from
outside the study team

« Typical timing
— Kickoff Meeting

— Midpoint review (optional for short
studies)

— 90% review

Oct 2012 Approved for Public Release 16
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A\ 7% Project Management
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Cost Schedule and Performance
— Track performance of study teams
— Take corrective action as necessary
 Risk Management

— ldentify and mitigate risks associated with
successfully completing the study

* Reporting and Metrics

— Provide periodic feedback to management on
status of study

» Growth within Scope

— Carefully apply contingency resources to
additional unplanned work needed to answer
“THE QUESTION”

« Growth in Scope

— Try to defer growth in scope (new
QUESTIONS) to a follow on study

Oct 2012 Approved for Public Release 17
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NAVSEA Report Development

NAVAL SEA SYSTEMS COMMAND

- Formal Report Advantages B
“ e iy e s Scientific and Technical

— “Certified” via signature Reports — Elements,
— Can be referenced (serialized) Organization, and Design
— Aide future studies

 Format
— ANSI/NISO Z39.18-2005
— Letter Report T L
— Distribution Statements oo o St i
— ITAR statements go

« Schedule :‘55

— Start work on the report immediately after the
kickoff meeting

The Study Report usually represents the organization, not just the study team

Oct 2012 Approved for Public Release 18
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NAVSEA Report Contents
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 State and answer “THE QUESTION” in a one or two
page Executive Summary.

« Identify the customer and articulate the subject context

and importance

« Demonstrate the study results answer “THE ———

QUESTION” T

« List key assumptions

» ldentify tools and methods used APy prugy Ba gy

* Include if applicable: )
— Technical and other Programmatic Risks

— Insights gained and recommendations for further study

— Assessment of risk of study methodology S

« Consider including the Study Guide as an appendix or s

by reference.

« Consider including a “minority opinion” if applicable

Oct 2012 Approved for Public Release 19
Doerry



NAVSEA Study Close Out
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 Formal review of the Study
Report by stakeholders

— Ensure conclusions are
supported

— Ensure “THE QUESTION is
adequately answered

* Presenting to the Customer
Consider using “Tufte-style”
4 page paper
Otherwise use PowerPoint

Seek feedback from the
Customer

EXECTTIVE SUMMARY REPORT SER.05D/084
ALTERNATIVE PROPULSION METHODS 1 Mar 07
FOR SURFACE COMBATANTS AND AMPHIBIOUS WARFARE SHIPS
NAVAL SEA SYSTEMS COMMAND

Orverview

Eequire ment

» Section 130 of the FY05 NDAA mquisd a SECHAV
mepart co aliematve propulson methods, (Faederencs (2L
Eaaport dag om Tameary 15, 2007,

Backgrouzd

»  This report build: on the (290 Guidncs J005-068 Stady
(Rafammos (b]).

= The wmcope of the smdy nchudes coment and fumue
techmologios, propulion  alematiwe  Efecyde  cost

» Tha process and assumpeions ar: documanmd o e mpott.

Summary Remle

® Shg&ah:msmrlgmdmm for detarmining
powsr and propehics sysms.  Enargy demnd, both
lifstime and peck, drive the mewer G poawr md
propulsion sysiems.

» Opentionl Tespe ad Operting Profle spnificantty
impact the bk even amabyss of ‘mclear varms Sosadl fusl
architoctures.  Tho mmge of tespos/prodiles med mflect
ma.puommﬁmsp]:;ml!@&. phus ome
MCO, or plus two MC0s in 2 seven year pariod.

= Nuclear ship abermtves bree Egher 50N costs (P ship
~SE00M S8 premvien) but savings sedst im QEMN.

# Liferycle cout hewak evem ambysis (STOBEL - $21WEEL)
for Madiom Swrface Combabnn indicas o :ur_'lm
powar should bo comsidered for mear term applications
DESC chorgs to USH is §74-15BEL cude equivalest

» Lifecycle oost brsak even amabysis for Small Surface
Combane, (3210BBL - $57BEL) and Amphibicus
Warfars ‘h:p: (821 CBBL l."“JEEI." suggest mcloar
mumﬂa_\mwﬁ::mumq_:m

= Aberotiee fousl Ml powss md propeldon architecturss
cam provide meduction in Ee-cycle cost over curmet oll ms
'wbm;mnclnn:nmt

] Thnmu:n:niﬁm]m[umdiwmnudcn-m
oparation: can be reduced with wie of mome efficient
propuliom, Smp mducton, Bgh sffciency prime mevn
and combined plants with boost prime moves.

Intreducdon
The mpart o conguss 'Tl'l:‘ Rofurencs (2]) is writien in
response to Section 130 of the fscal year 3006 Mational
Dncm-\mhmmm-\afﬁw[:xlh dimects the Ny
o ealo dfermtve Eopulion methods for surface
combatent and avpbibions warfaw ships. The curmet fest’s

1

usage of fossdl foel (~20 milhon berrels per year) for ships
repmesants 8% of DeD) (and 0.15% of US) anmml The
mmanimm.ﬂnﬁlhsuﬁn&mmﬁda 1
milkon bamals par year.

The RTC builds wpon a stedy condeciod in FY 2005
(Rsf&mnco (bl and addresses techmclogios such ax meclear
powws, gas twhizes, dissel w=gnes, mecomical power
tansmiszion rtems, hyleid power cansmsinion syvtemm,
mmﬂxmm.mnm .«:mbm-dpﬂnwphms
lun ﬂ.n.q]a:ﬂm'i—"hm:l and variows propulser systems. It

-program-od-n

~12,000 metric tons) and medinm {~X1, 00 o ~26000-metric
tons) murface combatanes and in :qlhbaus wariare (~34,000 o
~36,000-metric tom) ship comcept dedims. The study process
consists of project alsments executed in sequences fo provide &
Tespomse to peblic lrar direcied prodncts:

»  Survey of cumet and S technology

* Cusr\r"apwa:lmulﬂonlws

= Birsak evan costs of nucleas and foqadl fisel planes

The stady nﬂ}'.ﬂndnrmr*:cwdfmshgmu
w.ﬂnm_-@'pq:u_:.n:u::dpunwrwm. Thas concepts 2re
variants of the Sres ship baselings: somall comsbatmt, medes
combetmt, and Armpbiticns, Warfaro Ship. Mission sysies for
the shifs comcepts ase similr tn current of penjected systams

Concbusions

s Mizion and cpening requinments &ive the need for
particular powar and propeldon syvsm anchitctms, not
ship displacsmnan.

» Anguisition Cost Pramiums for mclear power am (T ship

o Somll Surfice Combatants ~ 5
o Mdiom Swrfice Combaers -~ 22 =h5-:i:—r-’:l:m
o Aoghibions Wasfars Ships  ~+5% (~3800M)

» Based on e fisl usage projections mbarent i this siudy,
the break oven coun par barmd of m.:]:-dxrn.mr.'h
muckar propelion ‘hecomes eoanommcal for e amoms
optons 2%
= Somll Surfsco Combatants:  3210'EEL to $670/BHBL
o DM Serfars Combatane:SVBEBL o $223BEL
o Amphibious Warfurs Shipu: $210BEL o $200HEL

s Sk vulncmkbilin mhmﬂ:ﬂd by the employment of

systems and high soorgy dansitos. Ihnmn:r sffactve

Oct 2012 Approved for Public Release
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W.\/577Y Study Close Out (continued)

NAVAL SEA SYSTEMS COMM&ND ———.

« Dispositioning and archiving data

Paper scoapted fof ASKE symposius Engineening the Totel Ship, Treom Comer, Ve, 2525 Sect. 2508

— Retain and archive data for use ...

» as a reference for current / future questions or Ship B e e
studies

* in reproducing results
* in presentations

ABSTRACT temsion mh.c:m: mmeng the plan's mmltiple

objectives. For example, demanding esissica
'l'hn N “1 San r‘ 'uq_n'uml can resalt i more costly skdps
that canmot be builtin the zumbars dsiied S
prezcs and ihipyard worklosd  Thass
tensions presage the potsztial tade-ofs that
will lksly have to be mads. The key & to
anticipate and maks trade-offs carly in the

dazd coms:
L'\:thn.In( and forcs stracture

:mﬂ “;;::;‘ of J'm “ﬂa:: coatuxt of the ovemall h_'hbmld:m.: SErAEY
1 1 H — " (Froc 2006). b the come of recent -
* by future historians Sealpms o s e S doigs L5 A s
and programpeing comcepts, and changes in

radi-offs. the Nanal Sea

sarvice lifo policy
- H OW life s 2 '.v_\.'-\-a:.ilbln iz famre force plazmnimg
regandlens of any other varishles comsidared.
Iz this papsr, s asociated with hoth

* write memos / memos for the record eyl

sooctre planning 2 Cidimnfed amd
aticas  far

— retain in Document Management
Systems ey s e

woaree of evolution fom e prosent fsctto 2
long-rum furers state. The process
: 2 key factor in diw g

w5 of evoludon
diffarant
ice Lifs

« submit documents to DTIC
» present at conferences
» publish in professional society journals.

* Lessons Learned ‘
— Consider capturing in a serialized memo to improve et grivy Lok
future studies and facilitate updating process 1

(I} Almmatw coocept for fature force
stuctaTes, ship du:l and acquisition

documentation
— Include feedback from the Customer
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\\TZY Summary
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Customer

1
Tasking
Prior Work Eval 1
Study Guide
1 1 1
Prep
1 Work Planning 1

1 Work Tasking

1 Work Execu_tmn 1 1 1 1
& Integration

1 Peer Reviews 1
1 Project Reviews 1
Project
1 1 1 1 1
Management
Report
1 1 .
Development
1 1 Study Closeout

| |

Work Definition Work Execution
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