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Team Members

 Ingalls Shipbuilding — Project Lead
— Sean Murphy, Sara Trawick, Davida Cunningham, Jarrod Gilmore, Ron McClellan, John Walks

* Newport News Shipbuilding
— Glenn Dorsey, Don Slack, Matt Tilley

e NTS
— Mike Poslusny

o Hilti
— Jessica Galassie

« SCRA
— Mary Saady, Project Manager

e NASSCO

— Dan Sfiligoi, Project Technical Representative
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Ingalls Shipbuilding

» Building four classes of ships simultaneously—
eight ships now in production

 Won a contract in June 2013 to build 5 additional
Arleigh Burke-class destroyers

» Builder of record for LPD and LHA classes of
amphibious assault ships

» Builder of largest multi-mission National Security
Cutter for the U.S. Coast Guard

USCG National Security Cutter

LPD 17 Class Amphibious Transport LHA 6 Amphibious Assault Ship DDG 51 Surface Combatants
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What Is Flexible Infrastructure/Benefits

» Flexible Infrastructure is a system of
systems that will provide capabilities for
rapid space changes without the use of
“hot wor k7”7 .

Benefits:

» Maximizes time for technology
development prior to equipment
installation during construction outfitting

» Eliminates cost and schedule impacts
associated with the traditional conflicts
from re-work and change orders during
new construction

« Eases compartment reconfiguration to
support changing missions and lifecycle
refresh of electronic components
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Flexible Infrastructure Design Elements

* Deck Track System
— 3 heights for various applications
e 1 2-2high track
e 9 ™ mid track

¢ 6 = low track

* Bulkhead Track System

* Overhead Track System
+ Portable Stanchions and Bulkheads

* Under Deck Ventilation
- Used with 12" Deck Track System and overhead track

* Flexible Lighting

* Flexible Power

Design elements can be individually
integrated
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FI Component Overview
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MEDIUM
DUTY
FITTINGS

(NS

LIGHT DUTY FITTING

SEE TITLE SLIDE FOR DISTRIBUTION RESTRICTIONS

Newport News Shipbuilding 'u’

A Division of Huntington Ingalls Industries



http://www.hii-homeport.com/hii/logos/nns_color_linetag.jpg

Project Work Breakdown Structure (WBS)

* The project will consist of nine major tasks over twenty months:

— Task 1: Project Initiation

— Task 2: Develop Test Plan

— Task 3: Test Preparation

— Task 4: Test Execution - Shock

— Task 5: Test Execution - Vibration

— Task 6: Interpretation of Test Results

— Task 7: Final Report and Final Project Workshop
— Task 8: Technology Transfer

— Task 9: Program Management
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Goals

* The project goals are to:

— Quialify all structural elements of FI to demonstrate compliance with shock
and vibration requirements of Navy surface combatants and amphibious
assault ships

— Qualify as many non-structural elements of Fl to the same shock and
vibration requirements as budget allows

* Project is success driven
» Assumes timely approval of test procedures by NAVSEA
» Assumes passing of all tested flexible infrastructure elements
» Assumes timely approval and qualification of test results by NAVSEA
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Milestone Schedule — Phase |

Milestone|Title Due Date
1 Project Management Plan 6/16/2014
2 Quarterly Report 6/20/2014
3 Kickoff Meeting Minutes 7/21/2014
4 Current State of Flexible Infrastructure Qualification Repol 8/15/2014
5 Draft Test Plan for Flexible Infrastructure Qualification 9/19/2014
6 Quarterly Report 9/20/2014
7 Quarterly Meeting Minutes 10/31/2014
8 Final Test Plan for Flexible Infrastructure Qualification 11/26/2014
9 Test Article Design Documentation 12/15/2014
10  |Quarterly Report 12/20/2015
11 |Quarterly Meeting Minutes 1/13/2015
12  |Certification of Test Article Fabrication 3/19/2015
13  |Quarterly Report 3/20/2015
14  |Quarterly Meeting Minutes 4/30/2015
15 |End of Phase 1 Report 5/28/2015
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Milestone Schedule — Phase I

Milestone |Title Due Date
16 Shock Test Report 6/20/2015
17 Quarterly Report 6/29/2015
18 Quarterly Meeting Minutes 7/29/2015
19 Quarterly Report 9/20/2015
20 Shock and Vibration Te®eport 10/14/2015
21 Quarterly Meeting Minutes 11/20/2015
22 Quarterly Report 12/20/2015
23 Final Project Workshop Minutes 1/22/2016
24 Final Report 1/29/2016
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Key Elements of Test

» Test Classification and Details
* Test Specimens

« Acceptance Criteria
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Shock Qualification

* Previous FI qualification for Carrier
Gallery Deck installation

— Carrier Gallery Deck qualification
requires a test at 8-10 Hz

MAIN DECK

* Most of our possible FI installation -
locations are deck mounted. __:_‘_-_ I~ T B

— Require a qualification test at 25 Hz
(Covers deck mounted requirements
for all Surface Combatants and
Amphibs)

’ WHEN ABOVE
Z DECK MOUNTED WATERLINE

& HULL MOUNTED
% SHELL PLATING MOUNTED

Hull, Deck, & Shell

» Some bulkheads are hull mounted. : )
Mounting Locations

(Main Watertight Bulkheads, 40

Foot Bulkhead) per
— Require a qualification test above 37 NAVSEA 0908-LP-000-3010 Rev. A
Hz and MIL-S-901D
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Test Classification and Details

Test Specification, Classification and Detalls
*Applicable Specification: MIL-S-901D

*Test Category: Heavy Weight
Mounting Locations: Deck

«Shipboard Mounting Plane Represented During Test: Back Mounted or
Overhead

‘Mounting Orientati on o fandiaft axisa Vertecdl a t
AXxis Specified
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Currently 65 FI Components shock tested; 26 qualified for 25
Hz (Deck Mounted)
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Flexible Infrastructure Com

ponent Shock Qualification (25 HZ)

Currently
Qualified Surface
LHA 8 System Component To Combatants Amphibs
Deck Track System
High Track-12" Raised Deck 25 HZ Yes Yes
Medium Track-9" Raised Deck 25 HZ No No
Low Track-6" Raised Deck 25 HZ No No
Hat Track - 3" Raised Deck 25 HZ Yes Yes
Deck Track Fittings, Deck Tiles and Track 25 HZ Yes Yes
Cover
Ovhd Track and Mtg System
(Ceiling Tiles & Ceiling Tiles W/Lights)
Bulkhead Track System
Hilti 1-5/8" profile and Fittings 25 HZ No No

Portable Bulkhead/Stanchion System
Portable Bulkheads\Doors & Stanchions

8-10 HZ

Portable Bulkhead Track

8-10 HZ

Power/Lighting System

Connectorized ALB Power Panel 25 HZ Yes Yes
Modular Lighting Junction Box 25 HZ Yes Yes
Connectorized Lights 25 HZ Yes Yes
\Ventilation System
Temperature Sensors 8-10 HZ
Temperature Probe 8-10 HZ
Pressure Transducer 8-10 HZ
Vent Control Connection Box 25 HZ
Chill Water Diverting Valve 25 HZ
VAV Floor Diffuser 8-10 HZ
Vent Control Panel 8-10 & 14 HZ
Variable Speed Drive 8-10 & 14 HZ
Yes |Shock Qualified at 25 Hz
Yes |Shock Tested; Qualification in progress

No |Shock testing at 25 Hz incomplete

-Not shock tested or qualified at 25 Hz
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FI Shock Qualification
(Based on successful NSRP Project)

Flexible Infrastructure Com

ponent Shock Qualification (25 HZ)

Flexible Infrastructure Component Shock Qualification (25 HZ)

Cover

Currently
Qualified Surface
LHA 8 System Component To Combatants Amphibs
Deck Track System
High Track-12" Raised Deck 25 HZ Yes Yes
Medium Track-9" Raised Deck 25 HZ No No
Low Track-6" Raised Deck 25 HZ No No
Hat Track - 3" Raised Deck 25 HZ Yes Yes
Deck Track Fittings, Deck Tiles and Track 25 HZ Yes Vs

Ovhd Track and Mtg System

Overhead Track System

Currently Surface
LHA 8 System Component Qualified To Combatants Amphibs
Deck Track System
High Track-12" Raised Deck 25 HZ Yes Yes
Medium Track-9" Raised Deck 25 HZ Yes Yes
Low Track-6" Raised Deck 25 HZ Yes Yes
Hat Track - 3" Raised Deck 25 HZ Yes Yes
Deck Track Fittings, Deck Tiles and Track Cover 25 HZ Yes Yes
Ovhd Track and Mtg System
Overhead Track System 8-10 HZ Yes Ve
(Ceiling Tiles & Ceiling Tiles W/Lights)
Bulkhead Track System
Hilti 1-5/8" profile and Fittings 25 HZ Yes Yes

Portable Bulkhead/Stanchion System

 As of 6/2014

(Ceiling Tiles & Ceiling Tiles W/Lights) 8-10Hz _
Bulkhead Track System
Hilti 1-5/8" profile and Fittings 25 HZ No No
Portable Bulkhead/Stanchion System
Portable Bulkheads\Doors & Stanchions 8-10 HZ
Portable Bulkhead Track 8-10 HZ
Power/Lighting System
Connectorized ALB Power Panel 25 HZ Yes Yes
Modular Lighting Junction Box 25 HZ Yes Yes
Connectorized Lights 25 HZ Yes Yes
\Ventilation System
Temperature Sensors 8-10 HZ
Temperature Probe 8-10 HZ
Pressure Transducer 8-10 HZ
Vent Control Connection Box 25 HZ
Chill Water Diverting Valve 25 HZ
VAV Floor Diffuser 8-10 HZ
Vent Control Panel 8-10 & 14 HZ
Variable Speed Drive 8-10 & 14 HZ
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Yes Shock Qualified at 25 Hz
Yes Shock Tested; Qualification in progress
No Shock testing at 25 Hz incomplete

Not shock tested or qualified at 25 Hz
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Portable Bulkheads\Doors & Stanchions 8-10 HZ
Portable Bulkhead Track 8-10 HZ
Power/Lighting System
Connectorized ALB Power Panel 25 HZ Yes Yes
Modular Lighting Junction Box 25 HZ Yes Yes
Connectorized Lights 25 HZ Yes Yes
\Ventilation System
Temperature Sensors 8-10 HZ
Temperature Probe 8-10 HZ
Pressure Transducer 8-10 HZ
Vent Control Connection Box 25 HZ
Chill Water Diverting Valve 25 HZ
VAV Floor Diffuser 8-10 HZ
Vent Control Panel 8-10 & 14 HZ
Variable Speed Drive 8-10 & 14 HZ

POST NSRP PROJECT
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General Acceptance Criteria

 Significant permanent deformation without meaningful adverse effects
on total system performance

» Other deformation not causing test item to become adrift

* Indication of coming adrift is considered acceptable when this is known
to be imminent

 Complies to Section 3.1.10.1 of MIL-S-901D

» Failure of one principal unit considered failure of that unit not overall
test
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Known Challenges-Design Integration

— Deck and Bulkhead Thicknesses

— Overhead Clearance

— Stiffener spacing

— Varying sizes for Frames and Longitudinals

— Insulation Thickness

— Offset requirements

— Equipment density on bulkheads
— Increased Weight

— Timing to support C4ISR Development

» System Integration
— HVAC Capacity; Requirements

Newport News Shipbuilding
A Division of Huntington Ingalls Industries

18

SEE TITLE SLIDE FOR DISTRIBUTION RESTRICTIONS


http://www.hii-homeport.com/hii/logos/nns_color_linetag.jpg

19

Summary

* The concept and plan is simple and straightforward

— Plan to qualify as many FlI components as needed so that FI can be used across
platforms

* The team has the right experience and skills

 We will execute the plan and try to keep it simple
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