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Subj: DD(X) TECHNICAL FEASIBILITY ASSESSENT (TFAR) RESULTS
MEMORANDUM
. 4. There is no auxiliary power source physically
From: SER 05y SER. 06; <EA {3 separarated from the propulsion spaces to ensure power in an
To: PEO Ships emergency IAW NAVSEA Design Practices and Criteria Manual, Chapter
8 P : 300 (NAVSEA T9300-AF-PRO-020). A power source must be added to
PMS 500 -
generate approximately 450kW.

Subj: DD(X) TECHNICAL FEASIBILITY ASSESSENT (TFA) RESULTS ;
3. Action.

Encl: 1) DD(X) Baseli 3 TFA Issues and Recommendati

1) i%): Baseline tons a. We recommend continued dialog with the CTA’s and their
1 : tatives to reach full understanding on the best course
1. Purpose. This memorandum documents the top-level technical S 2 : s i ;

feasibility issues briefed to you and the Design Agent (DA) on for IESOLUtlon‘Df the %dentlfled Lanuas. Tbe enq;peerlnq

10 March 2004. These issues are distilled from the Technical colmEICY, TapEons oo SEER0yEE (U0 a}l b pc§slble o) ke
Feasibility Assessments conducted by the SYSCOM Cognizant the design on track for CDR and Design Rpproval in July 2005.

i iti TAs i i i i i
TotaEeG i Deskrber 2008, teNpEmEG Whors APUPOPTAAYS by b. Tooking ahead to Design Approval, when taking account of
additional information learned in the segment PDRs. The full tﬁe level of.rlsk and concurrent activity in the program, it is
breadth of the CTAs’ issues was briefed to the Ship Program alear: that ‘time 25 very Sho¥t' ‘SPEEd w;ll he of tae esseles lob
Manager and DA on 21 January 2004. In addition, a similar completing the Contract Design in the time alloted. We fre
process was conducted on the highly classified aspects of the pleas?d that you have agreeg £h raconvense Ehe Stakehol?e*

rogram, and documented via a Statement of Findings Steering Board at the end of design cycle 4.1 to help jump start
preg " g8 this process and confirm that we are on a steady path of risk
retirement.

2. TFA Findings.
c. With regard to Design Approval activity, to take benefit

a. No fatal flaws were noted in the Baseline 3 design that from lessons learned on other recent programs, we propose that
would immediately make it invalid or ngn—v1able, but several evaluation of the final Contract Design Baseline and concomitant
elements of technical feasibility remain open-ended and must be Ship Specification conclude immediately prior to CDR, and that
aggresively managed and resolved as early as possible during the final Design Approval be provided following CDR.

Contract Design. They are included in the listing of TFA issues ;
and recommendations provided in enclosure (1). It is anticipated

that resolution of those issues will impact the basic functional
baseline of the ship to some degree, so the earlier those
configuration changes occur, the sooner a reconfirmation of a
technically balanced design can be achieved.

ML P. E. SULLIVAN, USN MLVA. B. HICKS, USN
b. Though an unprecedented level of detail has been brought Deputy Commander for Ship Design, Deputy Commander for
forward in the DD(X) Preliminary Design, design maturity remains Integration and Engineering Warfare Systems Engineering

PMS 500 SENSITIVE - DD(X) Design Agent & Government Team Only. Requests
for Further Distribution of This Document Should Be Referred to PMS 500
N_G< L. MAXWELL

Deputy Commander for
Human Systems Integration

FOR OFFICIAL USE ONLY

FOR OFFICIAL USE ONLY




DEPARTMENT OF THE NAVY

NAVAL SEA SYSTEMS COMMAND
1333 ISAAC HULL AVE SE

5400

From: Commander, Naval Sea Systems Command
To: Mr. J. Robert Bost (SEA 03TD)

Subj: TECHNICAL AUTHORITY WARRANT

Ref: (a) NAVSEAINST 5400.97A, Engineering and Technical
Authority Policy, of 03 Feb 03

Encl: (1) Scope of the Technical Authority Warrant for Human
Systems Integration

1. You are the NAVSEA warranted technical authority for human

your understanding and acceptance of the authority,
responsibility and accountability of a Technical Area Expert as
specified in references (a), with the scope of technical
authority outlined in enclosure (1). This letter is your
warrant of technical authority and is effective as of the date
of this letter and until it is revoked by letter.

2. This technical authority warrant does not circumvent your
operational and administrative chain of command or its
account/ablll /

L. MAXWELL P. M. BALISLE

Deputy Commander for Vice Admiral, U.S. Navy
Human Systems Integration Commandexr

Naval Sea Systems Command

Qlithd

O RT BOST
Te nlcal Area Expert for
Hufnan Systems Integration

WASHINGTON NAVY YARD DC 20376-0001 IN REPLY TO

Ser 03/010
18 Mar 2003

systems integration. Your signature of this letter acknowledges

HSI Technical Authority

v HSI Technical Authority warranted by
COMNAVSEA

v HSI Warrant includes all authority per
NAVSEA Technical Authority Policy

Areas of responsibility include HFE,
Manpower, Personnel, and Training

Technical assessment and
certification of Programs

« Enhanced Sailor Performance

* Optimized MPT

* Promote safety, survivability, and QOL



7] HSI Technical Authority Pyramid

NAVAL SEA SYSTEMS COMMAND

VADM Balisle
I

Greg Maxwell

HSI
Technical Authority
J. Robert Bost

HSI Technical Managers

Human Factors Engineering
Manpower & Personnel
Training

l

NAVSEA || NAVSEA [ | NAVSEA ||| NAVSEA | [ NAVSEA || NAVSEA ||| NAVSEA || NAVSEA ||| NAVSEA

Dahlgren Crane Port Keyport Panama Newport Corona Philadelphia Carderock
Hueneme City
, Naval Post- University of
Virtual SYSCOM Consultants .
Graduate School Central Florida
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SEA 03 / HSI Technical Authority

NAVAL SEA SYSTEMS COMMAND FunCtionaI Areas (Across DomainS)

Program Certification Role

HSI Advocacy

vSelect Assessment Metrics . Review, Develop, &
& Set Values for Individual ~ Promulgate Directives,
Programs Standards, & Instructions

vCommunicate Metrics and  vSet Expectations for
Best Practices to Programs  Program Human
Performance (HP)

vManage Tech Authority
Organization / Pyramid

vCoordinate HSI efforts
with NAVSEA Labs

vStakeholder Liaison

vAssess Program Concept —Define HSI & HP Metrics ~ (SECNAV, PEOs, etc...)

—Define HSI Activities
vEducate the Workforce and Products

vAlign With Big-Navy
Initiatives

vProvide Recommendations vGeneral Advocacy for HSI

| Courses of Action (COAs)  (GAO, CNO, etc...)



= 2B chnical Assessment / Authority

A TE

Program Certification &
Technical Authority

Acceptable

Technical Assessment & Support
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Where we are today



The Bottom Line

NAVAL SEA SYSTEMS COMMAND

» Old Think: How do we man ships and systems?
» Old Think results in: gl |

—Sub-optimized human performance [\ 58" ) {1
and reliability R > e N
- Poor usability =¥t 720 iV
- Confusing situational awareness
- Complicated systems
- Complex, costly logistic tails

—High training & manning costs
—Increased system response time

New Think: How do we design Warfighter

performance into ships and systems?




An Example:
Situational Awareness Training Challenge

NAVAL SEA SYSTEMS COMMAND

Total LAW workload

Procedural complexity of planning and
executing LAW missions —
“Knobology”

Rixajdwos aAe|oy

Cognitive complexity of planning and executing LAW
missions — Deconfliction & “Situational Awareness”

0 >
cer B ATWCS o TTWCS T+N

= ﬁ ﬁ ﬁ
LCG-R TLAM TLAM + TACTOM TLAM + TACTOM +

ONLY ATDC ATCD NFCS
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Aegis and Land Attack
Related Displays

ADS

Geographic Tool

Fainter

Address
Fainter

Transmit
Painter
Disable
Painter

imix

Scdle 17520 | ERY
L[l

S| NEERTEAD| J & =D L T

*NFN=TES+GCCS+JSIPS-N
Converged Architdé¢ture



Why HSI?
No Change = Legacy $ Profile

NAVAL SEA SYSTEMS COMMAND

| Decisions made here...

lock in 80-90% | RDT&E

m SCN
— _of costs here... 0 0&S

¥

COST

65 % And determine mission
capability here

FY98 FY02 FY06 FY10 FY14 FY24 FY32 FY40 FY48

Early decisions drive TOC




Thinking Traditionally

Traditional Perspective of System

Hardware
L

Software

System




Thinking Differently

New Perspective of System

Operators

Hardware

S

A

<

>

Y

N

Software

Maintainers

Lﬁ

System
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Outline

New Acquisition Programs

15



NAVAL SEA SYSTEMS COMMAND

v Manning as a KPP

v Total Ownership Cost Tyaditional Objective
includes the human cost | Msnning 95 People
- Reduces Operation &
Support cost by 70% of
DDG 51

v New funding profiles to
support acquisition and
life cycle support
reformations

agreements

Ccontracts

5EA DD 21/DD(X) Acquisition Revolution

16



V., 7Y Littoral Combat Ship (LCS)
NAVAL SEA SYSTENS COMAND HSI Issues

ey, Chief! I just woke up in Rota!

How did I get detailed to this module?
How did I get trained??

How do I maintain my proficiency?

Where’s the rest of the crew?

Do I have a future?

17




Knowledge Superiority

v Fused information
v Situational awareness

18




Engineering Challenges
Integrated Command Environment

+ Streamlined organization
* Flexible teams

19



Engineering & Operational

NAVAL SEA SYSTEMS COMMAND ReVOI Utl o n N eed ed
Policy/Procedure + o :
gﬁ‘-’s StateH% }g ‘eN market Additional Po-I:cy/Procedure

Ip = : -
Manning 13% crew reduction Ng)ét_gg/?%rrzt\:vopeg L‘f\tl:/t?own -
Q A= Additional Policy/Procedure +
D Hanging H ntg Getnergt{_c))n I_-IW/EW + )

! - uman Centered Design Approach =
= | Fruit Re " 70% crew reduction
IS Optimization
O
< > < >

Upgrades / Enhancements Complete Systems Redesign

20



Cost to
meet the \\
mission N
~
Manﬁing

Small Crew
Responsive

Optimal
Manning

-~

~y
Automation™

# of Crew

Current
Manning

Large Crew
Flexible

A Total System Performance and Total Ownership Cost ¥

21



W\ 72 Systems Engineering/SEAPRINT

NAVAL SEA SYSTEMS COMMAND

lop Down EunctionfAnalysis

Piatfrm Missions
— ¥ v \

Combat Survivability/ Information/
Movement Systems Hull Desigr¥ Support Control

- c
Manning ) LlfgeVcld o s::;

Requirement Functions

Tradeoffs "
Crew Requirements h & Culture Rgmts

22



-EEA Legacy Impact on New Ship Manning

NAVAL SEA SYSTEMS COMMAND

DD(X) / LCS / CVN21

B - _ BN

Radar RAM RMS mahawk Gun Systems y Mine
System Detection
s N AV, M A4
Helicopter T Legacy Systems Have \VI

U /] Legacy Manning

nmanned

Vehicles

L >

Sonar Systems

Propulsion/
Auxiliaries

23



Key Areas and Influences on
Performance and Cost

NAVAL SEA SYSTEMS COMMAND

Cultural
Acceptance

Rotation
Strategy

Crew
Deployment

Progression
Strategy

Rating
Consolidation

Close-loop
Detailing

Staffed w/
100% of
billets

2008 and beyond
Workforce

Quality of
Life

Contact
Relief

Technology
Upgrades

Mission
Capability and
Flexibility



NAVBEA Skills Revolution

NAVAL SEA SYSTEMS COMMAND

Knowledge

> Rules

Skills

Experienced personnel on future platforms and
no room for gaps

25



fs_fé Ship CLearinghouse for Issues and

'NAVAL SEA SYSTEMS COMMAND POIicy (CLIP)
M/HSI IPT
Policy
Membership:
All ships and subs NETC, NOOT, NPDC Coast Guard
CNO TYCOMS MSC
N12 (+NAVMAC) N1 N8 ATG Navy Labs
N13 N7

Industry Team
N76 N78

26



NAVAL SEA SYSTEMS COMMAND

U
U
U
U
U

Sea Warrior

Outline
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HSI’s Relationship
to Sea Power 21

v Institutionalize HSI as
Fundamental Element of
Systems Engineering

Sea frial v Measure Sailor productivity
| using Sailor Performance
Sea Warrlor Sea Strike Metrics including:
N _ .
Sea E @ Response Time
— Decision Accuracy

— Workload
v Tailor Training

Sea Basing

“The Warrior is a Premier Element of All Operational Systems”

—CNO, U.S. Naval Institute Proceedings, October 2002

28



7] SYSCOM Contribution to Sea Warrior

Combat Survivability/ Information/
Movement Systems Hull Design Support Control

Allocate tasks among Hardware, Software and People

Core " . Core
Manning LlfecyC|e Cost Ship

0 REGUrEment Tradeoffs * EURNCHONSE

L L

Trainingjand skills Tech, Support

- LCO _ - Procedure
- 1CO _ - Chapter
- Group | 9 ' - TM

'Re-usable
Spare Parts data, or PMS

- APL - Procedure
- Parts List ‘Assets’ - MRC
R _MIP




NAVAL SEA SYSTEMS COMMAND

U
U
U
U
U

Summary

Outline

30



SEAPOWER 21

Sea Shield
Sea Tri;
Sea Warrior Sea Strike
Sea Enterprise
Sea Basing

Sea Power 21

SUPERIOR WARFIGHTING PERFORMANCE
AT BEST COST

— Fewer People Operating in a More Complex Operational Environment

Total System

Human
— HSI ‘ Performance Performance

“The Warrior is a Premier Element of All Operational Systems”

— CNO, U.S. Naval Institute Proceedings, October 2002



EA Recommendations to SECNAV

NAVAL SEA SY STEMS COMMAND

DATE TIME

g ﬁk;
: SIDE ~ * ‘
h HSI Ieadei"shl J 4 €
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ngmeerlng currictila atr /, e,
SNA and NPS . = = BT

'.j ‘ | __ # -3 e ¥

B .. ¢ ’% R ~ ;I, g ,‘ . SR
| ﬁx D ct Reseta'@ Prograifis. ro { \




BACKUP SLIDES



Think Certification
Isn’t Important?

NAVAL SEA SYSTEMS COMMAND

Bringing high tech to the seas proves a tough
challenge

2§ Bringing

MMMMM B RSB -EH s
n =] @G0 |unks &]acronym Fincer ook up 227,000+ aczonyms sbbrevistions bthei definons
Gseachste 4 () | 5 | Foptons ) - & | Gcec [@ntsroperabity Eproblems Bus @7

... Software interoperability problems aboard the ==
cruisers USS Vicksburg and USS Hue City :
recently forced the Navy to delay a full-rate
production decision for a new combat system
called the Cooperative Engagement Capability.
...“Those two cruisers were kept from going out
on deployment with a battle group because of the
problem...” o

Programmatic expediency (e.g., cost and schedule)
can overshadow sound engineering practice

...but “expediency” can cost more in the long run.

Certification affords technical objectivity...

34



(7Y SEA 03 Certification Authority

NAVAL SEA SYSTEMS COMMAND

v HSI Certification Authority delegated
e by COMNAVSEA

RSN D ALY A

=
SR 0 HEETP T

MAVEEANOTE 5400
5 107251

v SEA 03 Charter includes:
Establish HS| Standards

- Certify Programs

Rfi  la) SEA 00 memo 12920 Ser 10/236 of 11 Sup 02 Provide Technical Assistance

lr e e e e — Improve Sailor Performance

Boggs o ion (HSTI Direcrosste (S5 0% srective O petebe — Coordination with Navy Initiatives

2. Background. < [a] anncunced the establish
58A 03 and pro high-lewvel rationale for this new foo
withim the Mawal Sea Systems Command (WAVSER) .

HOTICE 5400

From: Cammander, Maval Sea Systems Command

of
us area

ta e3
aof Ma
tlatives, and

3. Discussion.
certify programs,
directed Task For
aggistance ta Pro ptive Officers (F and Prog
Managers (BMs5) to improve Sailor performance, align
technical support, and redoce life cycle costs.

der for HSI
B, COommEnsu

: aubhority [}
ite with the

1. Auther f
dalegated by the

sxecution of the spamsibilities delineated paragraph 5.
5. bilitims
a. With the excep of programs whlich are
o 08, function as t etifica i autharity
N . Specifically, 3 3 is accountable for cer
a and systems deli i to the eat enhance Sail

EOwE racnnel and training; and promote
“f

personnel safety, survivability, and gquality o

pe

service.

ER HSI policy and sta
riecs and evaluation technigues, and
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ing HSI Technical Authority a Reality

DEPARTMENT OF THE NAVY

NAVAL SEA SYSTEMS COMVAND
1333 ISAAC HULL AVE SE
WASHINGTON NAVY YARD DC 20376-0001 NREYTO

5400
Ser 03/010
18 Mar 2003

From: Commander, Naval Sea Systems Command

To: Mr. J. Robert Bost (SEA 03TD)

Subj : TECHNICAL AUTHORITY WARRANT

Ref: (a) NAVSEARINST 5400.97A, Engineering and Technical
Authority Policy, of 03 Feb 03

Encl: (1) Scope of the Technical Authority Warrant for Human
Systems Integration

1. You are the NAVSEA warranted technical authority for human
systems integration. Your signature of this letter acknowledges
your understanding and acceptance of the authority,
responsibility and accountability of a Technical Area Expert as
specified in references (a), with the scope of technical
authority outlined in enclosure (1). This letter is your
warrant of technical authority and is effective as of the date
of this letter and until it is revoked by letter.

2. This technical authority warrant does not circumvent your

operational and administrative chain of command or its
accountabi.

~’L. MAXWELL P. M. BALISLE
Deputy Commander for Vice Admiral, U.S. Navy
Human Systems Integration Commander

Naval Sea Systems Command

J. HOBfRT BOST
Teghnical Area Expert for

l - i
fufian Systems Integration Target Taitical Fire + Teshnical Fire 4 Weapon 3 | i

ldentified ™ Direction and o '
BREHlE Cooardination: S abR [
B0 -Seconds B SecoYs L

L

otal Time:
2.5 Minufes

Coordinate & | Respond &
A cknowledoge Decide Engage

E**‘ii":' Human Performance =ﬁ"ﬂ
= Total System Parformance o




