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Why Are We Here?

" NAVAL SEA SYSTEMS COMMAND

* To use Technical Authority and Systems Engineering
to run our business smarter
— New and different purpose than in the past
— Not aligned to do this today

* Incorporate recent Navy experiences

— NAVSEA chartered independent review findings parallel the
Columbia Accident Investigation Board Report

« Benefits
— Safety
— Interoperability
— Cost savings



. We Have A Legal Requirement to
WEEA Execute Technical Authority

CFR Title X, Chapter 503-5013

Secretary of the Navy

% SECNAVINST 5400.15A ASN(RDA)

Research, Development

COMNAVSEA | Adquisition

In Service

)
NAVSEA INST o PEOs

5400.97A
Engineering and Technical
Authority Policy




.77#] Roadmap: Technical Authority and
DL Systems Engineering

Resource Sponsor Breakout N43 | N75 | N76
Human Systems Integration
Certification

Future Fleet Capabilities

Mission Capability Systems Engineering
Embeded Interoperability Engineering

In-Service Submarine Systems Engineering

PEO Breakout

Human Systems Integration
Certification
Future Fleet Capabilities

Mission Capability Systems Engineering
Embeded Interoperability Engineering

SHIP | SUBS

In-Service Submarine Systems Engineering

It Requires a Corporate Focus and a Corporate Solution I
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Z73:YHow We Are Executing Technical Authority

I e
NAVAL SEASYSTEMS COMMAND

Phase I: Policy instructions Issued

COMNAVSEA

HUMAN SYSTEMS SHIP DESIGN WARFARE UNDERSEA
INTEGRATION INTEGRATION SYSTEMS WARFARE
SEA 03 & ENGINEERING ENGINEERING SEA 07 P h I I - 1 56 W t I d
G. MAXWELL SEA 05 SEA 06 RDML(S) TIMME ase - a rra n s ss u e
CAPT S. HUBER RDML P.SULLIVAN RDML A. HICKS J. JAMES (SES)
G. HAGEDORN (SES) J. EGELAND (SES)

A4

v
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Technical Documentation

Leadership Competencies

Anti-Terrorism/Force Protection for Ships 03/18/2004
TECHNICAL WARRANT HOLDERS P
Long-Term Health Metrics Demographics
filled/vacant Age
P h ase I I I 5 Mission Competencies TWe::I:;rclillﬂolder to gg

[ = —
0

20s 30s 40s 50s 60+

Lead Engineers 40 2
2 40 40
30 30 4
Warrant holder 1 3 0 |
Overall Health 04 b
H B M D seo1e 13 14 1se
1 2 3 4 5 Education Grade Level
Actions to Improve Long-Term Health Sourcing Pyramid
Workforce Mission a. Define Roles and Responsibilities
Competencies b. Improve Systems Engineering of AT/FP
c. Enhance Contractor Support Base
Technical d. Standards Development SEA 05N3
Career Documentaton <. Specicatons D
f. Improve Configuration Control |
Development Leadership g. Improve next generation Systems

Competencies

Engineering Skills
h. Improve TWH Subject Matter Expertise

d

q

i. Develop Interd

vs. Indep

Annual Engineering MY’s in this Area: 144

[

Government Contractor




I\@A Technical Authority Pyramid
e sl Anti-Terrorism/Force Protection for Ships

VADM Balisle

I
RADM(s) Sullivan

I
ATFP — Ships
Technical Authority
Tom Merten

ATFP Ships Enq;neerinq Managers

Access Control - Jeffrey Edwards
Naval Coastal Warfare Harry Guthmuller
Non-Lethal Devices/Barriers Joseph Coleman
Situational Awareness Jenny-Marie Pulliam

Unmanned Vehicles - Harry Guthmuller
IROSSS - Dustin Wilson
Swimmer Defense Systems Steven Gorin
Shipboard Protection System CDR John Day

Small Arms - Jeffrey Edwards Explosive Ordnance Disposal - William Boyle
Technology Roadmap - John Tanke SEA 06 Weapons Sys Interface - James Donegan
Total Ship Integration - William Kuran Homeland & Force Protection - Stanley Blankenship
SPARTAN - Richard Erwin Product Area Lead Engineer

Explosive Detection System Richard Low

Engineerihg Agents

NAVSEA NAVSEA NAVSEA NAVSEA NAVSEA NAVSEA NAVSEA
Dahlgren Crane Panama City Keyport Indian Head Carderock Newport




@A Technical Authority Pyramid
o NG Standard Missile

VADM Balisle
|
RDML Hicks

Surfaced Launched Missiles
Technical Authority

Standard Missile Engineering Managers
Guidance, Navigation & Control Propulsion, Interior Ballistics and Jet Flow Dynamics & Control
Flight Computers & Embedded Software Insensitive Munitions & Systems Safety
Batteries, Power Conditioning Electromagnetic Environmental Effects
Materials, Airframes, Structural Components & Joints System Integration & Missile, Launcher, Combat System

& Platform Interface Control

Comm. Links & Telemetry Range Integration, Test & Evaluation and Test Flight Analysis
RF Sensors & Signal Processing Target Vulnerability, Lethality and System Effectiveness
IR/Optical Sensors & Signal Processing Warheads/Initiators, Electro-Explosive Devices
Aerodynamics, Flight Dynamics/Control and M&S Safe-Arm Devices & Intelligent Firesets
Fuzes & Guidance-Integrated Fuzing Energetic Materials & Processes
Fleet Logistics Concepts & Actions Reliability, Maintainability & Availability Analyses
Test Equipment and product acceptance Missile Simulators
Fleet Assessment

Technical Agents |(Located at Field Activities)

Acquisition Engineering Technical Direction In-Service Engineering
Agent Agent Agent
(PM & TECHREP) (WC’s & JHU/APL) (NSWCPHD)




NAVSEA

NAVAL SEASYSTEMS COMMAND

Healthy — Technical area has
required capability, capacity
and development pipeline.

At Risk — Technical area has
required capability, but
capacity or development
pipeline is deficient.

In Crisis — Technical area does
not have required capability,
capacity and development
pipeline.

What is at Risk?

Health of the 156 Technical Focus
Areas of Technical Authority and
Systems Engineering

Personnel Development Model > One-Deep in Some Areas
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NAVAL SEASYSTEMS COMMAND

Engineering Tools

Declining Resources —
Obsolete Standards and Tools

Technical Standards

92
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Fiscal Year
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Fleet, New Construction, and INSURV All Depend
on Us to Keep This Body of Knowledge Current 9



Impact on Shipbuilding and Repair

NAVAL SEA“SYSTEMS COMMAND

The Shipbuilding and Repair Industry has repeatedly expressed
concern on obsolete technical standards and tools...

Susgect. Snpyar Aecommendizos Aapartng ML-DOC Commeniising

> “Risks mount as the cancelled or not maintained
Mil-documents lose currency...”

» “These financial and safety risks expose
ship acquisition programs to increased costs
due to obsolete or non-standard material...”

......

AR, MEAP s Comtace, B

10



We are in extremis.

Funding levels do not support the NAVSEA's
statutory requirement for executing technical
authority. Present manning policy further
complicates the situation.

CNO 2004 Guidance
“Examine the organizational
options for technical authority...”

11



Impact On Safety

USS DOLPHIN

We were approximately 172 minute
from losing ship.

*Root causes
— no clear technical authority
— complacent technical work force
— insufficient resources to watch

Loss of Independence

Cost of 1 Engineer = $180K per year
Cost to Fix DOLPHIN = $22.8M; HUGE Negative ROI
Cost of Submarine = Priceless




Am/s_fA OIF Joint Interoperability Lessons Learned:

mesceerd Link Architecture in Land-Sea Interface

* Interoperability Improves:
— Engagement coordination/\Weapons Allocation/Track Deconfliction
— Prevents Fratricide!
OIF Showed...Poor Link Interoperability Degrades Warfighting

Land/Sea Networks _______ | e USN Strike aircraft
Used Separate Time = - ' t endangered due to
Reference; Air Picture alr/surfat_:e assets
Control Point ntersecting in separate

*Over-land Net I'\:I?)tsl:.lnd — known source
- US/UK AWACS ~TEDPD 2

of FRD aircraft, fewer
- Patriot only as " issues in Force track
needed (self-defense,

A)

deconfliction

TBMD) “ Outbound — Challenge:

it F/A-18 (with and
Maritime Net without Link 16) had
- US/coalition different capabilities

to see some Land
tracks (if at all)

Patriot looking for
pop-up, TBM/CM

Cost Ansmg From Lack of lnteroperabmty' Different networks
Fratricide - One F/A-18 ($80M); caused differing ID

One Patriot Missile ($1M); correlation 13

One Trained Pilot (Priceless

Naval forces

Land-Sea interface
- Networks/sensor 3=
coverage converge
w/high risk track
hand-offs




Impact on Operational Readiness

USS REAGAN
CVN 76

Integrated Communications
Advanced Network

Rework required for
deployment

Root Causes:
-Incomplete Systems Engineering Process
-Limited Software & Hardware

Configuration Management and Documentation
-No Clear Technical Authority
-lnadequate Life Cycle Support & Training

s‘“""ﬂ - \ PLC::ugmmire Pump
.@ Technical Authorities Status:

-2 in place (Network and Machinery Control)
| -2 vacant (IC and Navigation)

Integrated Communications Advanced Network
(ICAN)

Cost To Rework ICAN on USS REAGAN $16-18M Initia
Total Long Term Cost $30M




I\Lﬁ/éf_l_q_ Human Systems Integration

Business Case
Total Ownership Cost

~

H&ﬁm%ﬁ?&h@ﬁﬁsﬂ%‘%\gﬁﬁ%ﬁﬁﬂﬂl
QvisERN &

Hardware/
Software
Costs

s | DDG 51 to DD(X) Crew Optimization

June 03 GAO study — Potential
to save $18B for a class of 32
DD(X) ships

« HSI applied early in system design
— Reduces Operational Cost
— Improves operational performance
— Enhances maintainability

HSI Technical Authority =
Standards, Tools, Processes & Engineering Discipline 15



=M Roadmap: TECHNICAL AUTHORITY

Wee=lZ]  and SYSTEMS ENGINEERING

Resource Sponsor Breakout (Average $ / year) N43 | N75 | N76 | N77 | N78 | N70
Human Systems Integration $5M

Certification $40.8M

Future Fleet Capabilities $20.2M

Mission Capability Systems Engineering $6.7M
Embeded Interoperability Engineering $9.7M

In-Service Submarine Systems Engineering $3.6M

PEO Breakout SHIP | SUBS
Human Systems Integration
Certification
Future Fleet Capabilities

Mission Capability Systems Engineering

Embeded Interoperability Engineering

In-Service Submarine Systems Engineering

Funding is Spread Across Many Sponsors and PEOs I

16




NAVBEA FY06 Shortfall Detail
TEEEE & FY06 — FY11 Funding Profile (sm)

300

250
Safety and Mission Perf. Cert. 35 200 - M
Future Fleet Capabilities 15
Embed Interoperability Engineering 7 2 150
Mission Capability Systems Eng 6 i
Human Systems Integration 5 100 -

3

In-Service Sub Systems Eng
50
O o o o o o o

06 07 08 09 10 11

Fiscal year

[ Control O Initial Request M Adjusted request

17



.72y What do you get for the money?
a5 TS coalo Human Systems Integration

« Human Performance Metrics
— “Total System” Performance Testing and Certification
— Operator/Maintainer Workload Benchmarks
— Acquisition Program HSI Assessments
— Training Measures of Effectiveness

« Alignment with SEA Warrior
— Skill Objects traceable to NMETLs and System Design

 FRP---Improved Warfighting Readiness
— SHIPMAIN Modernization HSI Certification
— Integrated Battle Force Training Tool
— Differential Training in support of new systems introduction
— C51 HSI Assessment and Certification

70% Reduction in DD(X) Crew Size:
$18B Total Ownership Cost Savings y




T What you get for the money?
M@_SE/_‘\_ Ship Design, Integration and Engineering

NAVAL SEA"SYSTEMS COMMAND

« Certification Of Safety And Mission Performance
— Update standards and tools to certify safety and mission capability

— Transformational capability in high-speed ship/craft design for 10-30-30
War Fighting CONOPS.

— Standardized interfaces for ship systems and rapid reconfiguration.
— Cross platform system engineering in key performance areas of ships
and submarines.

* Future Fleet Capabilities:
— Future ship and submarine concepts and validation tools
— Optimal payload and sensor module configurations

— Revitalize design, engineering education, innovation and research.
— Development and demonstration of Unmanned Surface Vehicles.

Increased Productivity in Certifying Ship Acquisitions
Reduces Cost and Time (i.e. VIRGINIA versus SEAWOLF:
2 years earlier and ~$250M less)

19
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| What do you get for the money?
IWSEA : .
2GS comoos Warfare System Engineering

« Analyze allocation of Naval/Joint/Coalition Requirements
— JBMC2 Roadmap; Capability Area Reviews to USD AT&L
 Define and develop today and future capability based

architectures

— Critical to achieving CJCS 6212.01C Joint Interoperability Certification
Net-Ready Key Performance Parameter (KPP)
— SEA Shield; SEA Basing Architectures

 Develop integration standards and metrics
— DD(X); CVN(21); LCS

- Early Platform Integration Testing for Collaborative
Engineering
— LCS; DD(X); DDG Mod

« Early Force Level I/O Testing for Collaborative
Engineering
— OA; IABM integration

Engineering Interoperability Early in the Acquisition Cycle
Saves $ - Historically Up to 30% in Unanticipated Costs




What you get for the money?
In-Service Submarine Systems Engineering

NAVSEA

' NAVAL SEA SYSTEM-S COMMAND

« Technical direction from the Technical Authority
Warrant Holder

— Technically knowledgeable and experienced work force.

— VA Class, Fly-by-wire Ship Control System Certification, and
SSGN VLS

— Development of Condition Based Maintenance criteria and
procedures

A robust SUBSAFE and DSS/SOC Program
* Revisions to, and development of, key submarine

technical documentation
— SUBSAFE Manual
« USS JIMMY CARTER (SSN23) unique systems
« SSGN Class (with new SUBSAFE equipment)
* VIRGINIA Class
— Submarine Fly-by-Wire Ship Control System Requirements
Manual

Knowiledgeable Expertise and Up-to-date
Documentation Reduces the Time and Cost of
Sustaining Safe In-Service Submarines

21



Conclusion

* Technical Authority and Systems Engineering
IS a requirement for doing smart business in a
technically sophisticated Navy.

» Cost to:
— Sail and operate safely
— Be a smart buyer and peer of industry

— Optimally man the Navy in the future
— Reliably execute the mission the future

The Minimum Investment to Run the Business I
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