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TELEDYNE TECHNOLOGIES GLOBAL LOCATIONS

Headquartered in Thousand Oaks, California,
with locations across the globe.

Teledyne Technologies, Inc. focuses on companies,
technologies, and specialized products that have a
high barrier to entry, that have advanced technical
capabilities, and that are not likely to commoditize.
Our products span the globe and can be found from
deep space to deep sea.

Thousand Oaks, \‘\
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Presentation Notes
Teledyne Technologies is a $3.09B revenue company, with a Market Capitalization near $7B. 
TBE is one of over 70 companies that make up the Teledyne Technologies family of companies. 
Evolved from primarily aerospace and defense to numerous markets that require advanced technology and high reliability. 


a)
b)
c)
d)

TELEDYNE TECHNOLOGIES MARKETS

2021 Sales = 4.61B®@)

Markets®) Sales by Geography®
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Sales percentage by end market and geography for Q4 2021
Includes Teledyne Marine Instrumentation for hydrographic survey, ocean science and other product lines
Includes Environmental Instrumentation and electronic Test & Measurement Instrumentation, as well as Extech Brand products "TELEDVNE
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Presentation Notes
Chart on the left denotes Markets.

Chart on the right denotes Geographical areas.   
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This shows the breadth of Teledyne Technologies’ work:

Over 10,000 employees across four Segments and more than 60 companies
Over 65 years of corporate experience – since some companies like TBE were founded before Teledyne
Exporting to over 100 countries
Approximately one-third of our total revenue from Aerospace and Defense
We have a global presence in environmental monitoring for cleaner air & water
We support a variety of companies, from small-scale electronics to commercial aircraft
We have hardware on satellites and spacecraft throughout our solar system & beyond!


AEROSPACE & ENGINEERED
DEFENSE ELECTRONICS SYSTEMS
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Presentation Notes
​Teledyne provides enabling technologies for industrial growth markets. The company is comprised of four main segments.  We have evolved from a company that was primarily focused on aerospace and defense to one that serves multiple markets that require advanced technology and high reliability. 
These markets include deepwater oil and gas exploration and production, oceanographic research, air and water quality environmental monitoring, factory automation and medical imaging.​
More detail: 
The Aerospace and Defense Electronics segment provides sophisticated electronic components and subsystems and communications products including defense electronics, data acquisition and communications equipment for air transport and business aircraft, harsh environment interconnects, and components and subsystems for wireless and satellite communications, as well as general aviation batteries.
The Instrumentation segment  provides measurement, monitoring and control instruments for marine, environmental, scientific and industrial applications. We also provide power and communications connectivity devices for distributed instrumentation systems and sensor networks deployed in mission critical, harsh environments.
Our Digital Imaging segment includes digital image capture products, primarily consisting of high performance sensors, cameras and software for use in industrial, scientific, medical and professional applications products, specialty semiconductors and micro electro mechanical systems ("MEMS"), and infrared detectors, cameras and optomechanical assemblies. It also includes our sponsored and centralized research laboratories benefiting government programs and businesses, as well as major development efforts for innovative digital imaging products for government and space applications. 
Engineered Systems segment provides innovative systems engineering and integration, advanced technology development, and manufacturing solutions.  Teledyne Brown Engineering comprises a majority of this segment, along Teledyne CML and Teledyne Energy Systems.  



TELEDYNE TECHNOLOGIES, INC.

INSTRUMENTATION

Marine, environmental, and industrial
mission-critical, harsh environments

Measurement & monitoring
instruments

Power & communications for
distributed instrumentation networks

Electronic test & measurement
equipment

RESEARCH AND DEVELOPMENT

Government, Customer, and Teledyne funded R&D Materials : Structural and functional, Electronics, Information Sciences, Optical Systems

DIGITAL IMAGING

Industrial, government and medical
applications

Micro Electro-Mechanical Systems
(“MEMS”)

High-performance sensors, cameras
and systems

Visible, infrared, ultraviolet and X-ray
spectra

AEROSPACE & DEFENSE
ELECTRONICS

Government and commercial
applications

Sophisticated component, subsystem,
& communications electronics

Defense electronics

Data acquisition & communications for
aircraft

Harsh environment interconnects

Components & subsystems for wireless
& satellite communications

General aviation batteries

ENGINEERED SYSTEMS

High-reliability defense, space,
environmental, & energy applications

Systems engineering, integration,
test, deployment, and operations

Hydrogen/oxygen generators,
thermoelectric converters &
radioisotope power systems
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Teledyne provides enabling technologies for industrial growth markets. The company is comprised of four main segments.  We have evolved from a company that was primarily focused on aerospace and defense to one that serves multiple markets that require advanced technology and high reliability. 
These markets include deepwater oil and gas exploration and production, oceanographic research, air and water quality environmental monitoring, factory automation and medical imaging.​

More Detail: 
The Aerospace and Defense Electronics segment provides sophisticated electronic components and subsystems and communications products including defense electronics, data acquisition and communications equipment for air transport and business aircraft, harsh environment interconnects, and components and subsystems for wireless and satellite communications, as well as general aviation batteries.
The Instrumentation segment  provides measurement, monitoring and control instruments for marine, environmental, scientific and industrial applications. We also provide power and communications connectivity devices for distributed instrumentation systems and sensor networks deployed in mission critical, harsh environments.
Our Digital Imaging segment includes digital image capture products, primarily consisting of high performance sensors, cameras and software for use in industrial, scientific, medical and professional applications products, specialty semiconductors and micro electro mechanical systems ("MEMS"), and infrared detectors, cameras and optomechanical assemblies. It also includes our sponsored and centralized research laboratories benefiting government programs and businesses, as well as major development efforts for innovative digital imaging products for government and space applications. 
Engineered Systems segment provides innovative systems engineering and integration, advanced technology development, and manufacturing solutions.  Teledyne Brown Engineering comprises a majority of this segment, along with Teledyne Energy Systems.  
Research and Development- Teledyne has one of the last independent Research Labs in the United States. We invest nearly 10% of our revenue in Research & Development – well above our industry’s average.




TELEDYNE TECHNOLOGIES FOUR SEGMENTS

ENGINEERED
SYSTEMS

V5
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​Teledyne provides enabling technologies for industrial growth markets. The company is comprised of four main segments.  We have evolved from a company that was primarily focused on aerospace and defense to one that serves multiple markets that require advanced technology and high reliability. 
These markets include deepwater oil and gas exploration and production, oceanographic research, air and water quality environmental monitoring, factory automation and medical imaging.​
More detail: 
The Aerospace and Defense Electronics segment provides sophisticated electronic components and subsystems and communications products including defense electronics, data acquisition and communications equipment for air transport and business aircraft, harsh environment interconnects, and components and subsystems for wireless and satellite communications, as well as general aviation batteries.
The Instrumentation segment  provides measurement, monitoring and control instruments for marine, environmental, scientific and industrial applications. We also provide power and communications connectivity devices for distributed instrumentation systems and sensor networks deployed in mission critical, harsh environments.
Our Digital Imaging segment includes digital image capture products, primarily consisting of high performance sensors, cameras and software for use in industrial, scientific, medical and professional applications products, specialty semiconductors and micro electro mechanical systems ("MEMS"), and infrared detectors, cameras and optomechanical assemblies. It also includes our sponsored and centralized research laboratories benefiting government programs and businesses, as well as major development efforts for innovative digital imaging products for government and space applications. 
Engineered Systems segment provides innovative systems engineering and integration, advanced technology development, and manufacturing solutions.  Teledyne Brown Engineering comprises a majority of this segment, along with Teledyne CML and Teledyne Energy Systems.  



ENGINEERED SYSTEMS SEGMENT

Companies & Locations

"~‘ TELEDYNE "‘ TELEDYNE "“ TELEDYNE
BROWN ENGINEERING ENERGY SYSTEMS ADVANCED ELECTRONIC SOLUTIONS
Everywhereyoulook™ Everywhereyoulook™ Everywhereyoulook™

UNITED STATES

Independent Research

Lab owned by Teledyne Systems Segment HQ

, Alabama

"TELEDVNE
‘ BROWN ENGINEERING 8
Everywhereyoulook™


Presenter
Presentation Notes
Teledyne’s Engineered Systems Segment spans the nation and the Atlantic.

Our headquarters is near the site of our company’s founding in 1953, in Huntsville, Alabama

We also have facilities in Maryland, Tennessee, Texas.
And we closely collaborate with Teledyne’s Independent Research Laboratory in Thousand Oaks, California.  One of the few independent facilities of its kind providing key research in four major areas: Optics, Materials, Information Sciences and Electronics




ENGINEERED SYSTEMS

Teledyne Brown Engineering
Huntsville, AL

B>

Maritime Systems Energy &

Mission Systems & Manufacturing Geospatial Space Systems Environment

UDOS001-C
® SNXXXX

Advanced Electronic E Svst
Solutions H"e"tg\)/l ”ys T\AmDs
Lewisburg, TN unt Valley,
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Presentation Notes
The Teledyne Engineered Systems Segment is made up of Teledyne Brown Engineering’s 5 business units,  plus two subsidiaries, Teledyne Advanced Electronic Solutions and Teledyne Energy Systems. 

More Detail: 
We have built upon our experience over six decades, expanding into new markets and providing advanced solutions for complex environments.  
Our strength in both systems engineering and advanced manufacturing has distinguished our company as a leader in providing innovative systems, integration, operations and advanced manufacturing solutions.



ENGINEERED SYSTEMS FACILITIES

TBE Plant 1
Huntsville, AL — Cummings Research Park

TBE Lab Facility Teledyne Energy Systems
Knoxville, TN Hunt Valley, MD

- TBE Test and
TESISS':;ZSJSC'"W Demonstration Facility Le.\l;vlizssblulr\Es‘l'N
[P, Oak Ridge, TN 9
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Our Engineered Systems Segment has multiple locations across the United States including our main campus in Huntsville AL and multiple manufacturing and testing facilities.  

More Detail: 
Established in 1953 to fulfill engineering and manufacturing needs for Werner Von Braun’s Redstone Rocket at Redstone Arsenal in Huntsville, AL.
Under the leadership of Milton Cummings and Joe Moquin, Teledyne Brown Engineering became the founders and initial tenants of Cummings Research Park.
Cummings Research  Park the second-largest such park in the U.S. and the 4th largest park of its kind in the world
Evolved  from a defense and aerospace service contractor to an engineering and advanced manufacturing company focused on solutions for large scale projects in challenging environments.



ENGINEERED SYSTEMS — MARKETS AND TECHNOLOGIES

DEFENSE

Advanced Electronic Solutions
Mission Systems

« Advanced Fiber Optic Microelectronics
« Hypersonic Technology Development
* Low Cost Missile Targets

* Modeling and Simulation, Missile Defense
and Medical

« Sophisticated Printed Circuit Assemblies
Production Test, and Development

« Systems Engineering, Test & Evaluation

MARITIME

Maritime Systems

Anti-Submarine Warfare Systems
Combat Ship Weapons Systems
Complex Systems

Mine Hunting, Detonation Systems
Radar Systems

Unmanned Maritime Vehicles

ENERGY

Energy and Environment || Energy
Systems

Advanced Nuclear Power and Process
Systems

Customized H2 / O2 Fuel Cells

Long Duration Power Systems, Land, Sea,
Space

Radiological / Classified Laboratories
Remote Power Systems

Scientific Lab Operations and Maintenance
Specialized Batteries

SPACE

Space Systems || Geospatial Imaging

Mission Planning and Operations for
International Space Station

Space-Based Hyperspectral Imaging
Space Flight Hardware
Space Flight Payload / Cargo Integration
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Design

516K O

Provide Radiological Square feet of
Testing manufacturing

for Nuclear space
Plants

Develop
real-time threat
testing software,

EADSIM

and build
SWCS vehicles for
Navy SEALS

/ h

Partner/iﬁg in Provide subsea
Supallied ZEses Space since the power solutions for

source for birth of the Space maritime
Curiosity Rover, Program applications

Responsible
for operations on

the International
Space Station

Safely Host hyperspectral Participating in
destroy chemical and scientific ITER international
weapons for the payloads on the nuclear fusion

government ISS project
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Focusing on the Engineered Systems Segment:

Our work spans from the ocean floor to outer space:
We provide subsea power solutions for maritime application,
We conduct radiological testing for nuclear power plants,
We provide real-time modeling and simulation for Missile Defense,
And we manage operations on the International Space Station
We build submarines for the Navy SEALS
We provide composite parts for Aviation





TELEDYNE ENGINEERED SYSTEMS

Segment Values

Teledyne’s Values are the foundation for all actions and relationships with our customers, partners, employees
and community.

/ v [ o m
EALT
\ y_ :
. . Respect and Commitment and Leadership and
Integrity and Ethics Transparency Accountability Teamwork
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Integrity and Ethics
We act with the highest levels of integrity and ethics.
We are committed to an environment of trust and honesty.

Respect and Communications
We treat employees, partners and customers with respect and communicate openly and honestly.
We are about people and the communities in which we live and work.

Commitment and Accountability
We are committed to the success of the Company, our customers, and our employees.
We are accountable for actions.

Leadership and Teamwork
We recognize and appreciate achievements by our people.
We all share the responsibilities of leadership and teamwork.




TELEDYNE SCIENTIFIC’S CENTRAL

RESEARCH LABORATORY

» Government, Customer, and Teledyne funded R&D

« Materials » Information
— Structural and functional Sciences: Technical
« Electronics Thrusts
- MEMS/III-V semiconductor = Autonomous
Systems
fab
~ RF/mm Wave/Mixed-signal - Sensor
ICS Exploitation
« Optical Systems - ::(;lrosmence
— Information smfance Neurotechnology
- Image pr.ocessmg - Cyber Security &
- Neuroscience Anti-Tamper

We differentiate ourselves from competitors by having a customer and company-sponsored applied
research center that augments our product development expertise.
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Teledyne has its own Research Laboratory to support Research and Development (R&D) needs corporate wide.
We spend nearly 10% of corporate revenue on R&D – well above our industry’s average.

More Detail
Teledyne R&D ~$258M
Previously Rockwell Scientific
Central Research Laboratory – Approximately $50M government, customer, and Teledyne-funded R&D  Established in 1962
108 technical staff, approximately 45% PhDs
Over 300 active patents
Approximately $158M of internally-funded R&D carried out in Teledyne’s business units
Approximately $50M of additional customer-funded or relevant government-funded R&D
Business Model
Government funding supports early stages of novel, high-risk technology development
Researchers work jointly with Teledyne’s operating businesses and their customers to commercialize technology



TELEDYNE ENGINEERED SYSTEMS SEGMENT
Adapting Technology and Capabilities in Advancing Markets

Support to Huntsville MNIKE-X First to build in Protyping the Paving the way for Satum V  Ballistic Skylab  Manufacturing Hardware-in-the-

Von Braun Industrial Center Research Park Lunar Rover future projects Missile Loop Simulations
Team Defense
Effort

International Environmental Ares Navy NASA Mission Rover CML Composites Underwater Nuclear Space

Space Station Hardware Operations MMRTG Glider Hardware Flight
Systems Hardware

1SS Commercial Maritime Vehicles " Subsea Ballistic Missile
Systems Power Targets
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Our heritage has enabled us to grow into new complex markets over nearly seven decades.  
Our roots began in Missile Defense and Space. 
Due to the harsh and stringent requirements for those systems, we have been able to leverage our capabilities into broader but equally complex areas.  



ENGINEERED SYSTEMS

Teledyne Brown Engineering
Huntsville, AL

¥,

Maritime Systems Energy &

Mission Systems & Manufacturing Geospatial Space Systems Environment
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Presentation Notes
The Teledyne Engineered Systems Segment is made up of Teledyne Brown Engineering’s 5 business units,  plus two subsidiaries, Teledyne Advanced Electronic Solutions and Teledyne Energy Systems. 

More Detail: 
We have built upon our experience over six decades, expanding into new markets and providing advanced solutions for complex environments.  
Our strength in both systems engineering and advanced manufacturing has distinguished our company as a leader in providing innovative systems, integration, operations and advanced manufacturing solutions.



vV v v v VY

QUALITY STANDARDS

AS9100D, Third-Party Registered (Aerospace) » 10CFR50 Appendix B — QA Criteria for:

1ISO 9001:2015, Third-Party Registered

SEI CMMI Maturity Level 3

Nuclear Power Plants

Fuel Reprocessing Plants

» ASME Nuclear Stamps and Certificates:

NASA SSP-41173 Compliant .
NQA-1 — Nuclear Quality Assurance System °
2008/2009a and 2019 .

ClEIGENS

*Certificates shown are for TBE only and are not applicable to every program.

N Stamp, Nuclear Components, #N-2983
NPT Stamp, Nuclear Partials, #N-2984

MO (Included in NPT Score)

NS Certificate, Nuclear Supports, #N-3874
U/U2 Stamp, Pressure Vessels,
#33,360/#54508

National Board - R Stamp, Repairs, #R-2240

ASNT Level |lI Certified
NAVSEA Note 5000
P-9290 Certification for Deep Submergence Systems

Nadcap Certified

* Welding

* Non-Destructive Testing
o RT,PT
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We have a robust set of quality certifications and standards that allow us to perform the complex work that we provide.  

More detail: 
Capability Maturity Model Integration (CMMI) is a process level improvement training and appraisal program. 
It is required by many United States Department of Defense (DoD) and U.S. Government contracts, especially in software development. It is used to quantify the maturity of an organization to efficiently produce a quality product in a timely manner. 
 
P-9290 is SYSTEM CERTIFICATION PROCEDURES AND CRITERIA MANUAL FOR DEEP SUBMERGENCE SYSTEMS,  
P-9290 is used to establish a Scope of Certification (SOC) for each system - the intent of the P-9290 SOC process is to provide maximum reasonable assurance that a material or procedural failure that imperils the operators or occupants will not occur.  

NAVSEA NOTE 5000 is a listing of navy activities and companies that are qualified (i.e., “Certified”) to perform Deep Submergence Systems and Special Operations Command (DSS-SOC) work.  Only companies/Navy activities listed on NOTE5000 can perform work on a navy asset (e.g., SWCS) that has been certified following the P-9290 or a CPP process (i.e., perform SOC work).  



AWARDS

Teledyne Bros
Pacific Northwe:

ingineering, Inc.

Teledyne Brown
Engineering

2019

R&D100 Award Winner for
Xenon International

2019-2017

Raytheon’s Supplier
Excellence Award
3,4, & 5 Stars

tional Laboratory

One of the 100 Mos ic
New Products of the Year in AnalyticallTest

=

2017 - R Awarded 3 Times

Bechtel's Large Business
Subcontractor of the
Year Award

James S. Cogswell Outstanding
Industrial Security Achievement Award
from Defense Security Service (DSS)
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Presentation Notes
Teledyne Brown Engineering has been the recipient of numerous awards, recognitions and accolades for its outstanding work provided to our customers.  



Research Symptoms Systems Manufacturing
and Concept Design and and
Technologies Development Analysis Assembly

Systems Management Sustainment
Integration and and
and Test Operations Recapitalization

Full-Spectrum Engineering and Advanced Manufacturing
» Engineered Systems — Concept definition and prototyping through product lifecycle.

» Engineering Services — Customer support through all lifecycle phases.

» Hardware Manufacturing — Design and analysis through fabrication, assembly and test, production, and installation and operations.
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We have the ability to perform the entire life cycle of systems and solutions .  We also have the agility to perform any subset of theses phases at any time.  


More detail: 
Research & Technology:
We stay on the leading edge of new emerging technologies and their applications.
We invest significantly in Independent Research & Development (IR&D) to bring technologies to market.
Systems Concept Development:
We are adept at going from "napkin drawing" to full concept visualization.
A core competency of ours is Systems Engineering approaches to Requirements Definition and decomposing operational requirements into functional requirements.
System Design & Analysis:
Decades of experience in translating the source and derived requirements into a design solution consistent with the product life-cycle phase.
We develop alternative options to reach most efficient solutions
Manufacturing & Assembly:
Our state-of-the art manufacturing facility includes 200,000 sq. ft in Huntsville AL.
Systems Integration & Test:
Integration of components, subsystems, and systems are a core competency.
Management & Operations:
We manage operations for customers in multiple arenas and sites.
Access to over 60 sister companies gives us flexibility in finding skills that most other companies do not have.
Sustainment & Recapitalization:
We have expertise in contractor logistics support (CLS) for major systems. Extensive planning for end-of-life transitions of equipment, facilities, and processes.




MANUFACTURING,
INSPECTION AND TEST


Presenter
Presentation Notes
We have multiple on-site manufacturing facilities allowing our engineers to work side by side with those handling the build of systems and hardware.  

More details: 
Fully-Equipped Machine Shop
Fabrication
Electrical/Electronic Assembly
Class 100K and 300K Clean Rooms
Hydro Test and Pipe Cleaning
Weld Shop and Paint Booths
Non-Destructive Examination (NDE) Inspection 



HIGH BAY MANUFACTURING

> 80,000 Total sq ft
» Building Capabilities

* Machining

* Assembly

» High Bay Lift (4 20-Ton
Cranes, 1 32-Ton Crane) <

» New Equipment
* 5 and 6 Axis Machine and

Horizontal Machining Centers - sﬁL YL N

LIy
I
|
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HIGH BAY MANUFACTURING BUILDING

» SNK (2018 model) > Niigata 1250s (2018 model) » Niigata 1000s (2011 model)
+ Xtravel 246" « Xtravel 86.6” + Bed geometry same as
- Partlength 312" - Part length 98.4” 1250s
+ Y travel 150" « Ytravel 69.7” * 8,000 RPM spindle
- Part width between - Part height 78.7” + Supports 25,000 Ibs billet
columns 133" * Supports 25,000 Ibs > Viper (2010 model)
» Supports 40,000 Ibs billet billet

+ Xtravel 180"

* Y travel 85"

* 6,000 RPM spindle

+ Supports 27,000 Ibs billett

* 6,000 RPM spindle « 15,000 RPM spindle

Niigata 1250s 24N TELEDYNE
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Mission Systems

Teledyne Brown Engineering
Huntsville, AL

Mission Systems
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Presentation Notes
The Teledyne Engineered Systems Segment is made up of Teledyne Brown Engineering’s 5 business units,  plus two subsidiaries, Teledyne Advanced Electronic Solutions and Teledyne Energy Systems. 

More Detail: 
We have built upon our experience over six decades, expanding into new markets and providing advanced solutions for complex environments.  
Our strength in both systems engineering and advanced manufacturing has distinguished our company as a leader in providing innovative systems, integration, operations and advanced manufacturing solutions.



MISSION SYSTEMS




vV v v v vV VY

MISSION SYSTEMS

Modeling and Simulation/Test and Evaluation
Situational Awareness

Missile Targets

Weapon Systems Engineering and Integration
Software Development

Medical Modeling & Planning Logistics

Hypersonic Modeling
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We have a rich history  providing systems for the U.S. Military.  
In support of our nation’s defense, Teledyne Brown Engineering has worked on nearly every U.S. Ballistic Missile Defense program, to include Nike-X, Safeguard, the Strategic Defense Initiative and the Ground-based Midcourse Defense program. 
We have incorporated much of this experience by designing modeling and simulations to provide more efficient and advanced systems.  Some of these include war gaming exercises, hardware in the loop testing and medical planning software tools.  

More Details: 
Air and Missile Defense and Weapon Systems Engineering and Integration; Test Planning, Conduct, and Analysis
Service Oriented Architecture (SOA)-Based Systems and Framework Solutions
Command, Control, Communications, Computers, and Cyber Intelligence Surveillance Reconnaissance (C5ISR) Systems, Integration, and Visualization
Hardware-in-the-Loop/Software-in-the-Loop Distributed Test, Evaluation, and Training
Technology to System Product Development
Software Development
Simulation Solutions and Architectures (Model-Driven)
Embedded and Systems Software
Human Computer Interactions
Verification and Validation
Exercise, Wargame, and Experimentation Support
Situational Awareness



i NUCLEAR EFFECTS

BACKAROUNDS (NORSE INTERFACE)

Y

?

» Teledyne continues to expand the e R
capabilities of tools to address »” e -
evolving th reats /SEC”"D COUNTERMEASURES \ ENDO

STAGE “'.,:',.r"
e T
2 *  ATMOSPHERIC BACKGROUND 4“3\
msm/ \

SPENT . DEBRIS
UIMRBM

AIRBORNE

} ‘\SENscRs INTERCEPTORS

Thermodynamic and Fluid Dynamic Modeling and Radiation Transport Body Heating and
for Hypersonic Vehicle Thermal Response and Signatures Ablation

Far-Wake Flow and Radiation Near-Body Gas Dynamics Shock, Chemistry,
and Radiation and lonization
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Teledyne develops DoD-standard end-to-end, physics-based modeling, simulation, and analysis tools for:
Remote sensing and signatures of targets, threats, and countermeasures with the Optical Signatures Code (OSC) suite
Trajectories, Thermal Response
UV, Visible, and Infrared signatures (Spectral/hyperspectral observables)
Laser effects
Scene generation
Force-on-force engagement with Extended Air Defense Simulation (EADSIM)
 
More Detail:
Planning missions and data collections
Analysis and exploitation of data, signal processing, image processing
Consistent, multi-physics signatures (optical, radar, lidar)
Propulsion performance and trajectory prediction
Artificial Intelligence / target recognition / target design
Environmental effects on signatures and signal propagation



Tactical Range Air Defense Missile
(TACRAM)
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Zombie  targets are a major part of the this program and are manufactured or “reborn” in part from components that have reached the end of their useful life or may be subject to demilitarization
Due to the is reuse, these targets provide a log-cost solution with threat-representative capabilities necessary to test the effectiveness of missile defense assets

More detail: 
Zombie target use state of the art proven flight qualified components, which reduce development time and allow customers like Patriot Advanced Capability (PAC-3) Program, to conduct cost-effective flight testing for both developmental and operational testing. 
The Suite includes a four meter sabre Zombie, a six meter Pathfinder Zombie, Singe stage configurations and a six meter two-stage configuration Black Dagger/Boosted Zombie.



Maritime Systems and Manufacturing

Teledyne Brown Engineering
Huntsville, AL

Maritime Systems
& Manufacturing
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The Teledyne Engineered Systems Segment is made up of Teledyne Brown Engineering’s 5 business units,  plus two subsidiaries, Teledyne Advanced Electronic Solutions and Teledyne Energy Systems. 

More Detail: 
We have built upon our experience over six decades, expanding into new markets and providing advanced solutions for complex environments.  
Our strength in both systems engineering and advanced manufacturing has distinguished our company as a leader in providing innovative systems, integration, operations and advanced manufacturing solutions.
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MARITIME SYSTEMS

Maritime Systems Design, Development and Integration
Marine Hardware and Vehicles

Depot Maintenance, Logistics

Offshore and Harbor Security Monitoring Systems
Communications/ISR/Imaging

Deep Submergence Systems Certification

Missile Launch Systems
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The Maritime Systems group provides innovative systems engineering, integration, and advanced manufacturing solutions for marine applications. The group has a wealth of experience with both large and small naval vessels to include design, analysis, assembly, logistics, testing and maintenance. Our open architecture platform and integration capabilities allow us to incorporate countless sensors, systems and hardware into various configurations, systems and vehicles. We also possess an in-house certified dive team to support maritime programs.

Pictured from the bottom left: Pluto Gigas, our sea of underwater solutions, Shallow Water Combat Submersible, and the Gun Mission Modules for the Lateral Combat Ship.

More Detail: 
Teledyne Brown Engineering has an on-site Test and Certification Facility for testing and demonstrations of underwater systems.  
Flat bottom/basin 30ft x 80ft.
Depth is 24ft
Surface area is 58ft x 108ft
Water volume of 1.0 million gallons 
Boat Ramp
15% nominal slope
45ft long x 16ft wide x 5ft deep
Inclination Bay
30ft long x 8ft wide x 16ft deep

Other Relevant Quality Certifications and resources:
Naval Certifications
P-9290 Certification for Deep Submergence Systems
NAVSEA Notice 5000
NAVSEA Implosion Test Chamber
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Maritime Vehicles

Unit and Operational Cost
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Presentation Notes
Teledyne provides a complete suite of undersea products and capabilities.  
Capabilities from small unique marine solutions to a powerhouse of highly engineered, high performance solutions 
Teledyne offers the largest breadth of marine technology in the industry.
Technologies divided into 5 core segments; Imaging, Instruments, Interconnect, Seismic and Vehicles



| pe o SWCS: Shallow Water
S _ Combat Submersible

"‘ TELEDYNE
BROWN ENGINEERING 33

Everywhereyoulook™



Presenter
Presentation Notes
Teledyne Brown Engineering is under contract with the United States Special Operations Command (USSOCOM) to design, develop, test, manufacture, and sustain the Shallow Water Combat Submersible (SWCS), a replacement system for the current SEAL Delivery Vehicle.
The SWCS System is a manned combat submersible vehicle specifically designed to insert and extract Special Operation Forces in high-threat areas.



Pluto Gigas
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Teledyne Brown Engineering (TBE) is partnered with Idrobotica to manufacture, test, and integrate Pluto Gigas, an underwater Remotely Operated Vehicle (ROV). 
Pluto Gigas can perform Mine Search, Identification, and Disposal without sustaining damage all, in accordance with North Atlantic Treaty Organization (NATO) Standard Magnetic and Acoustic Criteria for Intervention Vehicles  (STANAG 1364MW). 
Can be equipped with unique payloads and sensors for specialized missions.

More Detail: 
This Mine Countermeasure Vehicle (MCMV) with has the  ability to work in prohibitive conditions including high currents (up to 5 knots) and zero visibility. 
It is capable of movement in all directions including hovering. It can be deployed on missions to 600 meters in depth. Its on-board power source eliminates the need for bulky ship tethers that can adversely effect performance.
 It can perform missions in three modes: 1) remote control via tether, 2) remote control via wireless radio link, or 3) autonomously via preprogramming. 

Key Benefits 
• Operates in Zero Visibility 
• High Current Capability
• On-Board Power 
• Customization through Sensors and Payloads
• Identifies and Detonates Mines without Sustaining Damage
Specifications
• Dimensions: 3380 x 610 x 780 mm
• Mass: 600 kg
• Payload: 100 kg
• Maximum depth: 600 m
• Maximum speed: > 7.5 kn
• Endurance: up to 12 hours
• Sonar range: 0.5 m to 400 m
• Umbilical cable: length 2000 m single optical fiber reinforced to 300 kg
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TBE builds the 30mm Gun Mission Modules (GMMs) for Northrop Grumman (NGC) for the Navy’s Littoral Combat Ships (LCS). 
The GMMs are modular weapon systems which are an integral part of the LCS Surface Warfare (SUW) Mission Package that can be reconfigured to facilitate the incorporation of other Mission Module packages and future weapon technologies.   

More Detail:
TBE will also begin production in 2019, For NGC on a second SUW module, the Surface-to-Surface Missile Module (SSMM). SSMM leverages the U.S. Army's Longbow Hellfire Missile in a vertical launch capability to counter small boat threats.
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The Airborne Mine Neutralization System (AMNS) is a mine countermeasure system that provides rapid neutralization of mines at sea.
 Though originally deployed from a MH-53E or MH-60S helicopter, the system is being modified to deploy from remotely operated surface boats and other unmanned vessels.

More Detail: 

Teledyne’s Role:
• Provide engineering and manufacturing resources required to procure, fabricate, test, and deliver the AMNS Deployment Subassembly (DSA), cruciform, fairings, cover, and other ancillary hardware
• Identify areas where producibility and efficiency could be improved
• Develop manufacturing plans, processes, and procedures
• Performed engineering and manufacturing analysis of the Low-Rate Initial Production (LRIP) technical data package
• Developed inspection tools, test equipment, and test procedures 
• Verified mechanical and electrical manufacturing and testing


AQS-20 Minehunting Sonar System
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The U.S. Navy’s standard for mine hunting, the AN/AQS-20A is an advanced, towed subsurface, mine-hunting sonar system used with the AN/WLD-1 Remote Multi-Mission Vehicle (RMMV). 
The AN/AQS-20A incorporates five separate sonars in a compact, lightweight, and hydrodynamically stable towed body. 

More Detail: 

 Teledyne’s Role 
• Production of Midbody Sections 
• Production of Tail Cones 
• Five-Axis Machining 
• Processing 
• Assembly 
• ID and OD Milling of Detail Components 
• Electron Beam Welding 
• Nondestructive Inspection (X-ray) 
• Final OD Machining 
• Ceramic Bonding 
• Leak Testing 
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TBE is the Prime Contractor and Lead Systems Engineer for the U.S. Navy’s Littoral Battlespace Sensing – Glider (LBS-G) Program, working alongside sister company Teledyne Webb. 
LBS-G is the first Unmanned Underwater Vehicle (UUV) program chosen for full-rate production by the U.S. Navy. 
This system, based on Teledyne Webb Research’s Slocum Glider, will boost the Navy’s oceanographic research efforts and help in fleet maneuvers. 
Over 180 gliders have ben delivered to-date.
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Presentation Notes
The Teledyne Engineered Systems Segment is made up of Teledyne Brown Engineering’s 5 business units,  plus two subsidiaries: Teledyne CML, and Teledyne Energy Systems. 

More Detail: 
We have built upon our experience over six decades, expanding into new markets and providing advanced solutions for complex environments.  
Our strength in both systems engineering and advanced manufacturing has distinguished our company as a leader in providing innovative systems, integration, operations and advanced manufacturing solutions.
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Multi-User System for Earth Sensing Platform (MUSES)
TCloud Amazon Cloud Data Management System
Hosted Payloads from Low-Earth Orbit

Payload Operations as a Service

Hyperspectral Imagery
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Teledyne Brown Engineering’s Geospatial Group includes the Multi-User System for Earth Sensing (MUSES), a fully operational platform aboard the International Space Station (ISS). MUSES was developed to create opportunities for both government and commercial applications including: hosted payloads, payload operations, data management, and imagery.



MUSES:
Multi-User System for Earth Sensing
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We have used our knowledge and understanding of space based applications to expand into commercial space systems with the Multi User System for Earth Sensing (MUSES) Platform.  
This is the first earth observation platform of its kind used to commercialize the International Space Station designed and built at our facility.
Through a partnership with NASA and the Center for the Advancement of Science in Space (CASIS), we invested our own Research and Development funds and resources to create MUSES.   
After several years of designing and testing, MUSES launched in 2017 and is now aboard the ISS with its first payload, the German Space Agency (DLR) Earth Sensing Imaging Spectrometer (DESIS) Hyperspectral Imager.  Together, these two systems help with earth observation, disaster response, drought management and agricultural monitoring efforts. MUSES can host up to 4 imagers and multiple payloads. 
 Its ability to allow for systems to be returned to earth for assessment and then flown back to our platform is a key benefit to its users.  


1 = White Sands Complex
(WSC)

2 - Johnson Space
Center (JSC)

3 - Marshall Space Flight
Center (MSFC/HOSC)

4 - Teledyne Payload
Operations Center

TCloud Data Management

@ VPN Connection
(OJ Commands
@ Telemetry/Data
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Our cloud-based data management system enables cost-effective (pay for what you use) solutions for flexible and reconfigurable work-flow processing as well as archive and distribution of geospatial data.


Hosted Payloads
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We provide a standardized payload container, payload integration (12-18 months to launch), launch services, variable mission lengths, on orbit operations, and payload return to provide high value at low cost.
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Presentation Notes
Our model-based architecture for planning and operations tools enable rapid delivery of end-to-end payload operations services for both free-flying and ISS-hosted payloads.

 The Teledyne Payload Operations Center enables near-autonomous command and control of hosted payloads.
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Our cloud provides web-enabled storefront access to Teledyne’s hyperspectral data from Low Earth Orbit (LEO) as well as partner geospatial data. A variety of data analytics (multi-sensor fusion, index calculations, component analysis, etc.) provide actionable intelligence for decision makers.


Space Systems

Teledyne Brown Engineering
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Presentation Notes
The Teledyne Engineered Systems Segment is made up of Teledyne Brown Engineering’s 5 business units,  plus two subsidiaries, Teledyne Advanced Electronic Solutions and Teledyne Energy Systems. 

More Detail: 
We have built upon our experience over six decades, expanding into new markets and providing advanced solutions for complex environments.  
Our strength in both systems engineering and advanced manufacturing has distinguished our company as a leader in providing innovative systems, integration, operations and advanced manufacturing solutions.
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SPACE SYSTEMS

Space Flight Hardware
Ground Support Equipment and Propulsion

Mission Planning and Control Center Operations
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Payload Development, Testing, Integration and Training
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We were involved in America’s initial space launch and nearly every mission that followed.
 We have supported the Jupiter Rocket, Skylab, Space Shuttle, International Space Station, Constellation and the Space Launch System to name a few. 



Systems and
Support in Space
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Teledyne Brown Engineering has presence across many platforms, vehicles and systems in space including the International Space Station (ISS), Space Launch System (SLS), and eventually the Lunar Gateway. 

ISS
Engineering Solutions and Prototyping (ESP) contract
Mission Operations and Integration (MO&I) contract
On the ESP contract, we are responsible for ISS payload development, integration, testing, and sustaining engineering support for three NASA facilities;
Microgravity Science Glovebox (MSG), 
Life Science Glovebox (LSG),
Material Science Research Rack (MSRR).
Multiple User System for Earth Sensing (MUSES) Platform

SLS
Teledyne Brown Engineering is one of the 5 Prime Contractors Responsible for Building the Space Launch System (SLS)
TBE’s responsibilities include Design, Development, Test , & Evaluations of the Launch Vehicle Stage Adapter (LVSA).  

Lunar Gateway
Teledyne Brown Engineering is teaming up with NASA and other prime contractors to build the Lunar Gateway
TBE’s responsibilities will build on our past experience with the International Space Station (ISS) and focus on the utilization of the Lunar Gateway for Scientific Discovery.  Teledyne will propose to;
Develop a Multi-Purpose Glovebox facility.  This facility will provide containment and resources for analysis/preparation of lunar samples, scientific research, and repair/maintenance operations.
Provide an external pointing facility similar to the Multiple User System for Earth Sensing (MUSES) Facility we developed for the ISS.  On Gateway, this facility will be used to study the stars, the lunar surface, and/or the sun.
Extend our Mission Operations and Integration (MO&I)  experience from ISS to plan science payload operations, train astronauts for scientific experiments, and manage science experiments on the gateway.
Provide power systems for lunar exploration.
Develop landers and rovers to explore the lunar landscape. 



Launch Vehicle Stage Adaptor
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TBE builds the Launch Vehicle Stage Adapter, a critical piece of NASA’s Space Launch System (SLS) that will take us to the moon and one day Mars. 
LVSA will connect the core stage of NASA’s SLS rocket to the interim cryogenic propulsion stage.  
This huge piece of hardware is roughly a thirty foot by thirty foot conical structure made of over 16 aluminum alloy panels.

More Detail
Teledyne Brown Engineering is one of the 5 Prime Contractors Responsible for Building the Space Launch System (SLS)
TBE’s responsibilities include Design, Development, Test , & Evaluations of the Launch Vehicle Stage Adapter (LVSA).   Each LVSA delivery includes;
LVSA Conical shaped Primary Structure which is approximately 28ft in diameter at the base, 15ft in diameter at the top, 30ft tall and weighs approximately 10,000lbs.
The Frangible Joint Assembly (FJA) at the top of the LVSA which is used to separate the core stage of the rocket from the second stage of the rocket during flight.   This takes place approximately 8 minutes after launch. 
Scaffolding, work platforms, and ground support equipment used to construct and transport the LVSA and assemble it onto the rocket at the Kennedy Space Center.
Environmental Control System (ECS) and Hazardous Gas System Quick Disconnects (QDs) that pull away from the rocket during launch.
Camera booms, umbilical cables, and acoustic blankets used to provide camera views inside the LVSA, supply power and data signals from the core stage avionics to the astronauts in the Orion crew vehicle, and protect the second stage from acoustic damage.
Planning, Integration, and Engineering for the 13 Cubesats which will be deployed from the Orion Multi-Purpose Crew Vehicle (MPCV)/Stage Adapter  (MSA) each time the SLS launches.      



MOA&I:
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Our company supports the International Space Station on the Mission Operations and Integration Contract providing payload operations, planning and data management for US payloads and laboratory systems.  Our employees populate the Payload Operations and Integration Center you may have seen on the NASA channel or at the Space and Rocket Center
More Detail: 
Mission Planning and Control Center Operations
 Space Launch System (SLS) Spacecraft Payload Integration/Evolution (SPIE)
 SLS Launch Commit Criteria (LCC)
 Autonomous Mission Operations (AMO)
 Near Earth Asteroid (NEA) Scout Flight Control Team (FCT) Implementation

Provides ISS payload operations planning and data management and product development for US payloads and laboratory systems
Flight control of payload support systems
Payload safety control
Astronaut and ground support personnel training
24/7 staffing of POIC performing real-time mission operations

Employs 300+ people onsite at MSFC
16 small business and University subcontracts to support NASA
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The Microgravity Science Glovebox (MSG), located in the United States (U.S.) Destiny Laboratory Module was launched on the Space Shuttle Endeavor, STS-111, ISS Flight UF2, in June 2002. 
Because the work area is sealed and held at a negative pressure, the crew can manipulate experiment hardware and samples without the danger of small parts, particulates, fluids, or gasses escaping into the open laboratory module. 
 We perform Payload Integrated Verification Testing (IVTs) [via Payload Rack Checkout Unit (PRCU)] at MSFC and insure issues are addressed before getting on orbit, thereby saving valuable crew time.  


Energy and Environment

Teledyne Brown Engineering
Huntsville, AL
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Presentation Notes
The Teledyne Engineered Systems Segment is made up of Teledyne Brown Engineering’s 5 business units,  plus two subsidiaries, Teledyne Advanced Electronic Solutions and Teledyne Energy Systems. 

More Detail: 
We have built upon our experience over six decades, expanding into new markets and providing advanced solutions for complex environments.  
Our strength in both systems engineering and advanced manufacturing has distinguished our company as a leader in providing innovative systems, integration, operations and advanced manufacturing solutions.
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ENERGY AND ENVIRONMENT

Hardware and Process Systems Design, Integration,

Testing, Analysis, and Fabrication
Radiological Laboratory Services

Chemical, Biological, Radiological and Nuclear

Hardware and Systems

Petro/Chemical Plant Laboratory Operations and

Services
Renewable Energy Evaluation and Implementation

Classified Laboratory
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Our remarkable quality standards and specialized certifications have allowed us to enter new areas such as supplying hardware and systems for nuclear and energy industries worldwide. 
More Detail: 
 The company is supporting design efforts for the International Thermonuclear Experimental Reactor’s cryogenic system that injects fuel pellets into plasma to generate nuclear fusion.  This system could one day create energy and power without the generation of nuclear waste. 
We design and build pressure vessels, systems and hardware that meets very stringent nuclear qualifications.  Many of these standards are the same as, or similar to those needed for hardware and systems going into space.  We have capitalized on these similarities and built upon our understanding of complex systems for harsh environments expanding our portfolio. 
Pictures from bottom clockwise:
Provide Research Support Services for Commercial Chemical Companies
Pictured: The Whole System Live Agent Test chamber (WSLAT) at Dugway Proving Ground.  The WSLAT is designed to test detectors/identifiers that warn of the presence of biological agent aerosols and identify the agent. These include anthrax, plague, and the toxin that causes botulism -- typical biological agents that might be weaponized by terrorists or rogue nations. 23 feet long, 13 feet wide and nearly 9 feet high.
Nuclear Electrical Penetration Assembly (EPA).  Used to allow electrical signals and power to come through the nuclear reactor containment while maintaining the containment’s integrity against leakage such as that which could occur during a leak from the enclosed nuclear reactor.
Radiological Laboratory sample analysis.  Our lab in Knoxville analyzes environmental samples for over 60% of the US Nuclear Power Plants.


Radiological and
Classified Laboratories
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Teledyne operates and maintains laboratories for the separation and purification of gases, radiological measurement of atmospheric samples and development of laboratory hardware and equipment for the Air Force.  

For over 4 decades, TBE has supported the Nuclear  Power industry with analysis for the Radiological Environmental Monitoring Program (REMP), 10CFR50 (Effluents) and 10CFR61 (Waste Characterization). We serve over 60% of the nuclear reactor plants in the United States as well as providing radiological sample analysis for other non-nuclear power plant customers in need of environmental or process analysis of samples for radioactivity.



Laboratory Management
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Teledyne Brown Engineering has been actively involved in Management and Operations (M&O) Services for lab and test and development facilities for over 45 years.  
We have experience in facility Management and Operations with customers from Commercial to major government clients such as the Department of Energy (DOE) and NASA.  

More Detail: 
Our service offering consists of subject matter experts and professionals from engineers to service technicians.  
Teledyne has experience in leading Laboratory and Facility management for Research and Development activities for specialty commercial chemical companies, Uranium Enrichment Facilities, and nuclear test and demonstration facilities as well as operating our own laboratories and facilities
We conduct on-site and off-site technical support services at multiple facilities.  Our skilled personnel manage tool and die, glass fabrication, electrical/mechanical and carpentry shops and support government oversight of major chemical biological weapon destruction projects.
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We supply complex hardware and systems for the nuclear, renewables and energy industries in addition to space and defense efforts. 

Since 1965 Teledyne has designed and manufactured electric penetration assemblies (EPA’s) for the commercial nuclear, Navy and Defense markets.  Our success stems from our ability to offer custom engineered products that meet all performance and reliability requirements of the nuclear industry.  
We have hundreds of EPA’s in over a dozen nuclear electric generating stations across the U.S.  

More Detail:
Nuclear Project history examples:
Uranium Laser Enrichment Commercialization
Uranium Enrichment Gas Centrifuge Service Modules
Savannah River & Hanford Site: Nuclear Components
DOE ORP [Department of Energy office of River Protection responsible for the retrieval, treatment, and disposal of 56 million gal chemical and radioactive waste at Hanford Site] -- Safety Analysis
Nuclear Safety Hazard Analysis
Nevada Test Site: Project Controls, Site Support
Nuclear Penetration Assemblies
Y-12 National Security Complex and Uranium Processing Facility Technology Development
Studsvik Process System Design
Vitrified Waste Canister Program
Concept Analysis and Design for Advanced Nuclear Reactors and Small Modular Nuclear Reactors

Pictures: Left: nuclear certified air start system for power plant emergency diesel generator system; right: example nuclear electrical penetration assembly for containment penetration prototyped for advanced pressurized “AP1000” nuclear reactors
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TBE provides systems engineering solutions to the CBRN Defense Market including design, development, fabrication, test and evaluation, and program management of detection, protection, decontamination, and information systems 

More Detail:
Capabilities: 
Chemical Weapons Destruction
Chemical/Biological Threat Reduction Support
Handling Chemical and Conventional Weapons
Chemical and Biological Process Systems
Live Agent Test Chamber
Explosive Destruction Systems
Chemical and Biological Agent Detection and Decontamination

Pictured on the Left: 
Explosive Destruction System (EDS) – Manufacture of a transportable system to safely destroy recovered chemical munitions in close proximity to where they were found, thereby significantly reducing munitions handling and transport requirements.

Picture on the Right: 
The Whole System Live Agent Test Chamber (WSLAT) Program is a unique test chamber to fully exercise biological warfare agent detectors configured as Warfighters would use them.
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The Teledyne Engineered Systems Segment is made up of Teledyne Brown Engineering’s 5 business units,  plus two subsidiaries, Teledyne Advanced Electronic Solutions and Teledyne Energy Systems. 

More Detail: 
We have built upon our experience over six decades, expanding into new markets and providing advanced solutions for complex environments.  
Our strength in both systems engineering and advanced manufacturing has distinguished our company as a leader in providing innovative systems, integration, operations and advanced manufacturing solutions.
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TELEDYNE ADVANCED ELECTRONIC SOLUTIONS

Complex SMT, circuit card assemblies

» Complex module level & backplane circuit card

integration
» Box level assembly and integration

S - » Complex engineering and manufacturing solutions
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Teledyne CML Composites based in Bromborough England provides a comprehensive manufacturing service for composite products in advanced engineering applications, including components and assemblies for aircraft structures and systems

More Detail:
Modern 60,000-sq.-ft. facility
State-of-the-art manufacturing equipment
Comprehensive composite manufacturing and test capabilities
High-quality manufactured composite components and assemblies for aircraft structures and systems
Lean Manufacturing Principles
National Aerospace and Defense Contractors Accreditation Program (NADCAP) Certification



Teledyne Energy Systems
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The Teledyne Engineered Systems Segment is made up of Teledyne Brown Engineering’s 5 business units,  plus two subsidiaries: Teledyne CML, and Teledyne Energy Systems. 

More Detail: 
We have built upon our experience over six decades, expanding into new markets and providing advanced solutions for complex environments.  
Our strength in both systems engineering and advanced manufacturing has distinguished our company as a leader in providing innovative systems, integration, operations and advanced manufacturing solutions.
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TELEDYNE ENERGY SYSTEMS, INC. (TESI)

Advanced Power/Energy Solutions for Harsh
Environments

Electrical Power Generator Cooling via Hydrogen Gas
Fuel Cells

Electrochemical Energy Conversion

Classified Specialized Battery Facility

Cell Development/Battery Solutions
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Battery Power
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Teledyne Energy Systems, Inc. is a technology leader in the fields of electrolytic, thermoelectric, hydrogen generation, batteries, and fuel cell syst​ems.
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Teledyne Energy Systems, Inc. developed the thermoelectric system that powers the rover. TESI's Multi-Mission Radioisotope Thermoelectric Generator (MMRTG) converts the heat of plutonium decay into electric power with no moving parts.
 It can produce 125 watts of electrical power from 2000 watts of thermal power for up to 14 years. TESI is currently under contract to manufacture MMRTG units to power upcoming NASA missions to the outer planets. (System referenced in the movie “Martian”)

More Detail: 
Other Teledyne Content
Teledyne DALSA built the image sensors for the Curiosity's Navigation and Hazard Cameras (Navcams and Hazcams) as well as those on the previous Spirit and Opportunity rovers. The hazard avoidance cameras are installed on each corner of the rover and the 3D stereoscopic navigation cameras are part of the rover's camera mast.
These image sensors represent only a part of Teledyne's overall contributions to the launch, landing, and operation of the mission. No fewer than five Teledyne companies contributed components crucial to the mission's success:
Teledyne Microelectronics manufactured for JPL two complex radio frequency (RF) modules (Transmit/Receive and Up/Down Module) for the MSL. These modules are part of the terminal descent and landing unit which played a major role in the last critical 30 seconds of the lander's approach to Mars.
Teledyne Relays supplied electromechanical relays used on Curiosity's communication suite. The company supplied similar components for the earlier Spirit and Opportunity rover.
Teledyne Impulse supplied electromechanical power transfer switches that were used on the Atlas V rocket that launched the mission.
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Teledyne Energy Systems, Inc. developed the thermoelectric system that powers the rover. TESI's Multi-Mission Radioisotope Thermoelectric Generator (MMRTG) converts the heat of plutonium decay into electric power with no moving parts.
 It can produce 125 watts of electrical power from 2000 watts of thermal power for up to 14 years. TESI is currently under contract to manufacture MMRTG units to power upcoming NASA missions to the outer planets. (System referenced in the movie “Martian”)

More Detail: 
Other Teledyne Content
Teledyne DALSA built the image sensors for the Curiosity's Navigation and Hazard Cameras (Navcams and Hazcams) as well as those on the previous Spirit and Opportunity rovers. The hazard avoidance cameras are installed on each corner of the rover and the 3D stereoscopic navigation cameras are part of the rover's camera mast.
These image sensors represent only a part of Teledyne's overall contributions to the launch, landing, and operation of the mission. No fewer than five Teledyne companies contributed components crucial to the mission's success:
Teledyne Microelectronics manufactured for JPL two complex radio frequency (RF) modules (Transmit/Receive and Up/Down Module) for the MSL. These modules are part of the terminal descent and landing unit which played a major role in the last critical 30 seconds of the lander's approach to Mars.
Teledyne Relays supplied electromechanical relays used on Curiosity's communication suite. The company supplied similar components for the earlier Spirit and Opportunity rover.
Teledyne Impulse supplied electromechanical power transfer switches that were used on the Atlas V rocket that launched the mission.
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The Subsea Power system was developed to address a need for power on the seafloor.  
 We have designed this system using polymer electrolyte membrane (PEM) fuel cells that act as a fuel station in remote areas of the ocean where power is difficult to supply.
 This system allows underwater vehicles and systems to perform a mission while at sea, return to the power station to refuel, and then resume its duties. 
This solution is easily deployable via multiple methods and scalable depending on application requirements.  



WHY TELEDYNE

markets that require the utmost in precision, performance and reliability

» We are the best option when:
- High degree of complexity and quality is required
- Close partnership is required
- Long-term supply and financial stability are essential
- Stringent specifications exist
« On-time delivery is a must
+ The end product will encounter harsh environments

» We’re probably not your best choice if your application is:
+ Technically simple
- Able to be completed by many suppliers
- Solved with commodity solutions
+ Driven by low price as your primary goal
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​Teledyne provides enabling technologies for industrial growth markets. The company is comprised of four main segments.  We have evolved from a company that was primarily focused on aerospace and defense to one that serves multiple markets that require advanced technology and high reliability. 
These markets include deepwater oil and gas exploration and production, oceanographic research, air and water quality environmental monitoring, factory automation and medical imaging.​
More detail: 
The Aerospace and Defense Electronics segment provides sophisticated electronic components and subsystems and communications products including defense electronics, data acquisition and communications equipment for air transport and business aircraft, harsh environment interconnects, and components and subsystems for wireless and satellite communications, as well as general aviation batteries.
The Instrumentation segment  provides measurement, monitoring and control instruments for marine, environmental, scientific and industrial applications. We also provide power and communications connectivity devices for distributed instrumentation systems and sensor networks deployed in mission critical, harsh environments.
Our Digital Imaging segment includes digital image capture products, primarily consisting of high performance sensors, cameras and software for use in industrial, scientific, medical and professional applications products, specialty semiconductors and micro electro mechanical systems ("MEMS"), and infrared detectors, cameras and optomechanical assemblies. It also includes our sponsored and centralized research laboratories benefiting government programs and businesses, as well as major development efforts for innovative digital imaging products for government and space applications. 
Engineered Systems segment provides innovative systems engineering and integration, advanced technology development, and manufacturing solutions.  Teledyne Brown Engineering comprises a majority of this segment, along with Teledyne CML and Teledyne Energy Systems.  
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Teledyne Aerospace and
Defense Electronics

» Sophisticated electronic components and
subsystems and communications products

. Defense electronics
. Harsh environment interconnects

« Data acquisition and communication equipment
for aircraft

*  Wireless and satellite communications
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Our Aerospace and Defense Electronics segment provides sophisticated electronic components and subsystems and communications products, including defense electronics, data acquisition and communications equipment for air transport and business aircraft, harsh environment interconnects, and components and subsystems for wireless and satellite communications, as well as general aviation batteries.�​
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​Teledyne provides enabling technologies for industrial growth markets. The company is comprised of four main segments.  We have evolved from a company that was primarily focused on aerospace and defense to one that serves multiple markets that require advanced technology and high reliability. 
These markets include deepwater oil and gas exploration and production, oceanographic research, air and water quality environmental monitoring, factory automation and medical imaging.​
More detail: 
The Aerospace and Defense Electronics segment provides sophisticated electronic components and subsystems and communications products including defense electronics, data acquisition and communications equipment for air transport and business aircraft, harsh environment interconnects, and components and subsystems for wireless and satellite communications, as well as general aviation batteries.
The Instrumentation segment  provides measurement, monitoring and control instruments for marine, environmental, scientific and industrial applications. We also provide power and communications connectivity devices for distributed instrumentation systems and sensor networks deployed in mission critical, harsh environments.
Our Digital Imaging segment includes digital image capture products, primarily consisting of high performance sensors, cameras and software for use in industrial, scientific, medical and professional applications products, specialty semiconductors and micro electro mechanical systems ("MEMS"), and infrared detectors, cameras and optomechanical assemblies. It also includes our sponsored and centralized research laboratories benefiting government programs and businesses, as well as major development efforts for innovative digital imaging products for government and space applications. 
Engineered Systems segment provides innovative systems engineering and integration, advanced technology development, and manufacturing solutions.  Teledyne Brown Engineering comprises a majority of this segment, along with Teledyne CML and Teledyne Energy Systems.  
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TELEDYNE INSTRUMENTATION

» Monitoring and control instruments for marine,
environmental, industrial and defense

. Electronic test and measurement

«  Power and communications connectivity devices
for distributed instrumentation systems and
sensor networks deployed in mission critical,
harsh environments

«  Marine navigation instruments, imaging, and a
broad array of under water vehicles

*  Subsea pipeline corrosion monitoring detectors,
pressure and temperature sensors and flow
integrity monitoring solutions

"‘ TELEDYNE
BROWN ENGINEERING 77
Everywhereyoulook™


Presenter
Presentation Notes
Our Instrumentation segment provides monitoring and control instruments for marine, environmental, industrial and other applications, as well as electronic test and measurement equipment. We also provide power and communications connectivity devices for distributed instrumentation systems and sensor networks deployed in mission critical, harsh environments.�
More Detail:�Marine Instrumentation
We offer a variety of products designed for use in harsh underwater environments, instruments that measure currents and other physical properties in the water column, systems that create acoustic images of objects beneath the water's surface, including the bottom of a body of water, and sensors that determine the geologic structure below the bottom. We also design and manufacture vehicles that utilize and transport these sensors over and beneath the water's surface.�
Environmental Instrumentation
We offer a wide range of products used for environmental monitoring, instruments that enable measurement and monitoring of key air environmental parameters as well as gas purity and content for industrial and manufacturing applications, sensors for the measurement and monitoring of the physical and chemical properties of untreated water, and laboratory systems that improve sample acquisition, handling, and preparation for analysis.� 
Test and Measurement Instrumentation
We develop and manufacture high-performance oscilloscopes and high-speed protocol analyzers for various electronic test and measurement applications. We also manufacture torque sensors and automatic data acquisition systems. 
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​Teledyne provides enabling technologies for industrial growth markets. The company is comprised of four main segments.  We have evolved from a company that was primarily focused on aerospace and defense to one that serves multiple markets that require advanced technology and high reliability. 
These markets include deepwater oil and gas exploration and production, oceanographic research, air and water quality environmental monitoring, factory automation and medical imaging.​
More detail: 
The Aerospace and Defense Electronics segment provides sophisticated electronic components and subsystems and communications products including defense electronics, data acquisition and communications equipment for air transport and business aircraft, harsh environment interconnects, and components and subsystems for wireless and satellite communications, as well as general aviation batteries.
The Instrumentation segment  provides measurement, monitoring and control instruments for marine, environmental, scientific and industrial applications. We also provide power and communications connectivity devices for distributed instrumentation systems and sensor networks deployed in mission critical, harsh environments.
Our Digital Imaging segment includes digital image capture products, primarily consisting of high performance sensors, cameras and software for use in industrial, scientific, medical and professional applications products, specialty semiconductors and micro electro mechanical systems ("MEMS"), and infrared detectors, cameras and optomechanical assemblies. It also includes our sponsored and centralized research laboratories benefiting government programs and businesses, as well as major development efforts for innovative digital imaging products for government and space applications. 
Engineered Systems segment provides innovative systems engineering and integration, advanced technology development, and manufacturing solutions.  Teledyne Brown Engineering comprises a majority of this segment, along Teledyne CML and Teledyne Energy Systems.  
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TELEDYNE DIGITAL IMAGING

High-performance sensors, cameras, and
systems within the visible, infrared, ultraviolet,
and X-ray spectra

* Medical applications

 LIDAR systems

* Industrial uses

» Research laboratories for government programs
and business
* Materials research

«  DARPA/IARPA
* Advanced Imaging
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Our Digital Imaging segment includes high-performance sensors, cameras and systems, within the visible, infrared, ​ultraviolet and X-ray spectra for use in industrial, government and medical applications, as well as micro electro-mechanical systems (“MEMS”). It also includes our sponsored and centralized research laboratories benefiting government programs and businesses.�
​We design, develop and manufacture image capture products, primarily consisting of high-performance image sensors and digital cameras for use in industrial, scientific, medical and photogrammetry applications. We also design, develop and manufacture image processing products, primarily consisting of hardware and software for image processing in industrial and medical applications.



» Infrared and visible sensors » Standard camera products
» Detector packaging » Custom cameras
» Focal plane electronics » Laser eye protection & sensor protection

l v/
H4RG-10] HARG-15 J

High Performance Tactical 1-D Photodiode Array Custom Visible & IR Arrays for DoD Space Sensor Protection 16 Million Pixel Astronomy Arrays
LWIR Arrays Applications Filters

320x256 Thermoelectrically Space Flight Photodiode Aircrew Laser Eye Compact Camera High Speed Camera for Laser  High Speed (1600 Hz) Micro-Cam™
Array Cooled Packaging Packaging Protection Electronics Communication System LWIR Camera for Lab Infrared Microscope
NASA JWST 4 Mpixel Instrumentation Camera
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Teledyne Imaging Sensors focal plane arrays (FPAs) and imaging sensors cover a broad spectrum of light from below 0.3 micron ultra-violet to 18 micron long-wave infrared (LWIR). We offer large FPAs in 4096 x 4096 mosaics for a wide range of applications including ground-based and space-based astronomy. Our customers rely on us for solutions ranging from standard imaging products to custom products integrated with electronics and camera systems.

More Detail: 
 Focal plane arrays and image sensors for government and commercial applications
Expertise in fabricating specialized Mercury Cadmium Telluride (HgCdTe) focal plane arrays in NIR, MWIR, and LWIR with near-theoretical performance
Proprietary FPA hybridization process to integrate imaging detectors with high-performance multiplexers�Custom mixed-signal CMOS ROIC design and fabrication�Hybrid visible silicon imager (HyViSi™) to displace charge coupled device imagers in high-end applications�Proven track record of introducing large FPAs to market�Camera system design�Complete FPA packaging and characterization�In-house molecular beam epitaxy and liquid phase epitaxy�23,000 square feet of ISO 14644 cleanrooms�AS9100C Certified 
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SYSTEMS
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​Teledyne provides enabling technologies for industrial growth markets. The company is comprised of four main segments.  We have evolved from a company that was primarily focused on aerospace and defense to one that serves multiple markets that require advanced technology and high reliability. 
These markets include deepwater oil and gas exploration and production, oceanographic research, air and water quality environmental monitoring, factory automation and medical imaging.​
More detail: 
The Aerospace and Defense Electronics segment provides sophisticated electronic components and subsystems and communications products including defense electronics, data acquisition and communications equipment for air transport and business aircraft, harsh environment interconnects, and components and subsystems for wireless and satellite communications, as well as general aviation batteries.
The Instrumentation segment  provides measurement, monitoring and control instruments for marine, environmental, scientific and industrial applications. We also provide power and communications connectivity devices for distributed instrumentation systems and sensor networks deployed in mission critical, harsh environments.
Our Digital Imaging segment includes digital image capture products, primarily consisting of high performance sensors, cameras and software for use in industrial, scientific, medical and professional applications products, specialty semiconductors and micro electro mechanical systems ("MEMS"), and infrared detectors, cameras and optomechanical assemblies. It also includes our sponsored and centralized research laboratories benefiting government programs and businesses, as well as major development efforts for innovative digital imaging products for government and space applications. 
Engineered Systems segment provides innovative systems engineering and integration, advanced technology development, and manufacturing solutions.  Teledyne Brown Engineering comprises a majority of this segment, along with Teledyne CML and Teledyne Energy Systems.  



ENGINEERED SYSTEMS

Innovative Systems Engineering
Integration

Advanced Technology Development
Manufacturing Solutions

Modeling and Simulation
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Full Systems Lifecycle Capabilities
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Teledyne Brown Engineering, Inc. is an industry leader in engineered systems and advanced manufacturing. The Company provides full-spectrum systems engineering, integration, manufacturing, and lifecycle sustainment solutions to the marine, aviation, aerospace, defense, energy and environment markets. Teledyne Brown has expertise in systems integration, technology development, hardware design, prototype development, system test and evaluation, advanced manufacturing, performance-based logistics solutions, and operations and maintenance.
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