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About Thales
NUeCUCHON
= Kees Kuenen
"Former operations officer Royal Netherlands Navy
" Area Manager Sales SE- Asia (above water systems)
" M&S director Malaysia/Brunei (Naval division)

= BL- Small Systems Director (Naval Division)

® Director Marketing & Business Development (Naval systems)

®"Thales Naval Systems — The Netherlands
= Since 1922 (mechanical Fire control)

® Centre of Excellence for Thales
= Above Water Systems
=  Naval sensors , surveillance and Fire Control

= Combat System Integration
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Track record

VY oendSWideEStnaVvallSENSOfPontiolo

= > 200 FC radars

= 212STIR
= 53LIROD

= > 300 2D & 3D surveillance
radars
= 74 SMART-S
= 20 SMART-L/S-1850
= 8NS-100
= 39 MW-08
= 30 MRR
= 42 VARIANT
= 183SCOUT

= >100 EO surveillance & track
= 74 MIRADOR
= 5 GATEKEEPER
= 15 SIRIUS

= 43 Multi function systems
= 10 APAR
= 18 HERAKLES
= 5IMAST

= Still supporting
= >100 WM
= >50 LW & DA
= > 50 GOALKEEPER



Track record
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= 582 CMS systems in the last 40 years

= 171 TACTICOS Open Architecture systems
= 80 Commander systems
= 25 IMARCS systems

= 40 Ship classes
m 22 Different Navies & Coast Guards

= 8 NATO countries,

= incl USN LCS (TACTICOS CDS license build by Northrop
Grumman)

= 11 Upgrade programs
= 44 Currently under contract



Track record
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TACTICOS
STACOS BL1

WM-series

Khamrg sinClass

Berlin Class

Net Centric

TACT'COS Dokdo Class Hyuga Class Al O uq Class
Braunschweig Class T994 Class
Modified Ulsan Class Diponegoro Batch 1 Iver Guitfeldt Class TarikBe Ziyad Class
Orkan Class Diponegoro Batch 2 Kasturi Class
/ Gwanggaeto The Great Class Perus <Kawal Rudal Class
Sultan Moulay
Yildiz Class Chungmugong Yi Sun-sin Class Fussen Class Baich2 GuaiqTelC Ismail Class
Batch 1
Commandante Joa Belo
Kilig Class Batch2 Roussen Class Batth 3 Slazak Class
Barbaros Class Guaicamacuto Class
Elli Class
. Dogan Class Almirante Padila Qass
Brandenburg Class
Barzan Class Arialah Class
Chungmugong YiSt sin Class Batch 2 Al Shamikh Class Independence ClassB ch 2

Sachsen Oass Krabi Class

Hyuga Class
itis Class

ir Class Sattahip Cl

T991 Class

e Zeven Provincién lass

Kili¢ Class Batch 1 en Class

Independe
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Whatis TACTIEOSY:

Other Assets

PIat]orm
Systems

Navigation Sensor Effelctor Commupication
System Systems iergel Systems System




PACIIEOS =atestioeneratuon @ivlis

= One CMS for Combat Operations and Maritime Security
Operations (MSO)

= Unrivalled integration track record

= All own and 3" party sensors
= All weapons - 1t and sole integrator of VL-MICA (MBDA)

= All shipyards

" Trendsetting MSO packages

"  Periodic new releases .Facts

B generation

= MSO Upgrade available for any vessel
478 operational

21 Navies / CGs
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> Tacticos World's Best Selling CDS

> Superior Comoslt funciioneality

. TrenJ sati ng MSO funciione JJ/

citicos Comoat and MSO = 1 systern
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Something to improve......

Team Stations
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= Optimal Situation Awareness
=  Any sensor (radar, AlS, ADSB, UAV, ESM, internet, databases, ...)
= Various layers (seachart, landmap, meteo, satellite, ....)

=  Unique Situation Understanding & Prediction
= User friendly visualization
= Professional analysis tools(trends, anomalies, relations, time
sliding...)

= | egal Evidence recording & creation
= 90 days recording all data
" Geo & time stamped

T @ S

Co-developed with RNLN
Now on board OPV Zeeland
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AlS, ADS-B, radar, .... Anomaly detection

Trends Relation mapping, legal evidence



TACTICOS MSO in action
NSO EVEEXPERENCESHNIEaND CIDFOPErALIONS
=  Event rules & anomaly detection tool > permanent triggering at ships with
specific CD profiles
= Relation mapping tool > for triggering at black-list ships
®" Trend tool > at open sea
= Replay function > analyzing for possible overload



RIeNMateRISHanng

Blow EO S

Easily share all type of data ?

With various actors ?



Aclicalldatarexchange

Create Common Operational Picture

* Sharing: tracks, tactical orders, text messages
* Data forwarding, relaying, dual link use, .....

* Naval, Airborne and Land based versions

NATO and non-NATO

e TDL 11, 16 and 22
* Link-Y Mk 2

Fully integrated in TACTICOS

* Easy integration in any CMS, or stand-alone

Generation
Ship borne

Airborne
Land based
NEWIET




[ENaSECNNIenaueRISHanng
TACTICOS with COMMANDER & IMARCS

=  Sharing of formatted, free and (streaming) imagery data
" Tracks, pictures, docs, (UAV) video, BFT, ...

satcom

=  Connects sea, air, shore and mobile assets U

= |nterfaces with V/U/HF, Satcom, Wifi, ... WIFI

= Apps for swift and easy info sharing
= Chat, data & radio mgt, tailored tasking, ....
= |nfo quality / urgency, ...

Facts CAN + AUS CG
78 CG vessels

14 Navy vessels
28 RHIBs
8 Ops centers




Thales CDS
IACHHICOSHYOHANSIaSSHEOMPALRSYSIEN

Critical Awareness Assessment & Decision Execution
Sensor Control - Anti Air Warfare . Resource Allocation
Tactical Picture Compilation - Anti Surface Warfare - Effector Control
Tactical Information Exchange -  Anti Submarine Warfare - Fire Control
Asset Control . Electronic Warfare

Recognition & ldentification - Land Attack Warfare



TACHIICOS VY ordNElassT Comibat system
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Example: Training




Naval Mission Solutions

CLC [ Cloxs raeen elasgiun
i &)

Threats and Missions

Operational requirements for ship in fleet formation
I

Operational tasks for a ship

CIC organization

Task analysis (task-roles)
|

Roles - MM
I
I |
CIC layout CIC Components
| [ ' |
M|ultifunction Customized Large Screen
Consoles Function Consoles Displays
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Naval Mission Solutions
GGV OpSHeLmaesign

OPS room design process (end-user & Thales)
= Missions > CIC organisation > task analysis > HMI > lay-out
=  Brainstorm > 3D > virtual reality > mock-up

Human factors in OPS room design (with TNO)
= Operator focus (1-3 screen, ...)
" Ergonomics
= Light (shadow / reflection, ...),
noise, vibration, temp, ...

OPS room components
Thales EXPERIENCE



Team Stations



Single high resolution screen

Modern USB mouse control + QEK

Compact footprint

Saving space in new CIC’s

Fits well in existing CIC's




MOC Mk 4 + ICU



Conference table



Command chair
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Thales Experience



Thales Experience

PYUNFOS =

« Customer Demonstrations
v" TACTICOS Capabilities
v" Integration
v Mission Solutions

« Concept Development
v" Roadmap
v Functionality

» Training

ales Experience



Collaboration Wall

Shared Awareness

Mission Status

Video (organic and non organic)
Debriefing and training

CIC, Bridge, ...



CombatSystemiintegration
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Mission System the ultimate
goal

Required
Management and
Engineering

Responsibility level for
System Performance




Thales CSI

niqueiniegrauonixecond




Mission System

/

Complexity




Thales CSI

@Siicapaniinesiyasedionraprovenes

TACTICOS CMS I

MISSION —_— WARFIGHTING
MANAGEMEN (HARD-REAL-TIME

FIRE CONTROL)




Naval Mission Seolutions

SomparsSysStiemintedaueniSEVICES

4 N )

CSlI
S. SEnson - Hecton - SOmms
Services

Mission System
- Mission System Solutlon/

40



Program Manageme

System/System

System /Platform

Logistic/Training

41

Mission
~olution

Topside

An@nﬂ?ment

Integrated
oqisti

Ma

arety.
Engineering

Program

aement

Equipment
ugller Industrial

Managemen

Static and

I?énment
Execution

TOKAT and

E qi eerng

Commercial in Confidence

On-Site
Support

.
CC'ErPalgﬂCe

Execution

nd Based
Tra|n| g %i

Sea trials

Live Firing
Exertl:%ﬁon

In-Service phase

Commissioni In-Service
uppog



ngpment

Program Manageme Mpfggﬂz‘gm Supplier ndustrial Risk

Mis: snon Sy stem Safety
LIS Pe)xfngfygfgce Engineering

System/System
Static and
namic

ignment
Execution

" Topside . Eg/lllltEMC atform
rrgnﬂ?men olution >UpRO!

System / Platform

Eelow Deck

Logistic/Training egrat Eﬂéﬁ%ﬁl{,‘g

industry

42 Commercial in Confidence

Sea trials In-Service phase

Sochl)tr? Commissioni In-Service

Sea Livee Firin
Acc]e&tlfzsnce £ Trialts g
Execution xecution

Tr: ininq_ and
T?.H(A to
avy



Tthales CSl services — per ship type

Typical Mission System Solution Frovider services - per|
sEgment

Security
Littoral

Security
Ocean Patrol

Mission System Solution Definition

System Performance Analysis

Safety Engineering

Topside Arrangement Solution

Below Deck Arrangement Solution

Point Defence
Guns

Under Water Arrangement Solution

Integrated Logistic Support Services

Project Management Services

Equipment Supplier Managemant Services

On-Site Support Services

Risk Management

EMIf EMCSolution

Platform Support Services

Cabling Support Services

Paoint Defence
Guns & Missiles

Wide Area
Defence

Installation Support Services

System Integration & Harbour Trials Bxecution

Static and Dynamic Alignment Execution

Sea Acceptance Trials BExecution

Liwe Firing Trials Execution

Landbased Test & Training Site

Training and TOKAT to Nawy

TOKAT and engineering to local industry

InService support

Service Life
Extension f
Owverhaul

gend:

Included
Recommendad

D ptional

I required




Span of responsibilities

__.Jotal ship program

—

Integrated MissiQn System (IMS)
Integrated Weapaon System (IWS)
Combat.System (CS)

—

THALES THALES \
Sub Syst  Sub Syst
CMS
CFE GFE TMCS (THALES)
} NEAVEL
) Subcontractor X Vessel
Prime User - Subcontractor Y
Eqt. Eqt. Equipment
Supplier Supplier Supplier J
\
Combat System Integrator (CSI)
Management
> &
Lead System Integrator (LSI) Adaptable Scope Engineering
Prime Contractor J




How to perform LSI
The LSI manages the program risk by:

¢ Covering the overall Integrated Mission System (IMS) performance
responsibility (warfare flows)

¢ One unigue management & engineering control body
¢ Producing the IMS level specifications and test procedures
+ Acting as the EMI / EMC definition & control authority

+ Definition and co-ordination of all engineering,
integration and test activities

o System to System and System to Ship

+ Execution of risk mitigating activities:
o Sensors fully functional and transmitting
o Limited flight trials

o All system components (HW + SW) brought
togetherfor Software ComputerIntegration Testing (SCIT)

o Non-Thales subsystems simulated
o Approx.90% pre-integration



Ability to cover various LSl roles

¢ THALES is a System House (products and services)

¢ THALES produces most critical IMS elements, except weapons, in-house:
o CMS + Fire Control

o Surveillance & Tracking Sensors
(AAW, ASuW, ASW, EW)

o Communications
THALES has an extensive and proven interface track record
Authorized integrator of US and FR missiles
THALES has in depth knowledge of naval subsystem suppliers

THALES has executed all responsibility roles:
Prime Contractor
Lead System Integrator

Combat System Integrator

Cluster supplier
Equipment Supplier

0O 0 0 0 0 O

Consultant



reek S-Frigates modernization — Thales = LSI
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Example Morocco — Thales as CSI towards DSNS
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Example: RNLN LPD — Equipment Supplier & CSI consultant

CSI Consultant

Equipment supplier of:
VARIANT 2D Surveillance Radar
CMS Equipment
IFF
Goalkeeper CIWS

IFF

VARIANT 2D
L

E—

CMS
-

— Goalkeeper CINS

LPD/ATS - Johan de Witt



Use of
Synthetic Environments

Modelling and Simulation for Capability Plannin



Key Messages

PROVEN THALES SYNTHETIC ENVIRONMENT

from acquisition, development, integration, V&V and in-service support

GUARANTEED PERFORMANCE and CAPABILITY

at contract award, validated by live firing trials

M&S SUPPORTS DESIGN TRADE-OFFS

increased capability, decreasing cost, time and risk



Thalesis a major leader in the area of
Synthetic Environment Based Acquisition
(SEBA) and Simulation Based Acquisition (SBA)

In a representative synthetic environment we
are able to take the design of platforms and or
systems and engage them in realistic scenarios
This enables a comprehensive appraisal of
operational capability and variousinterfaces,
includingthe human machine interface
connection



Guaranteed Contractual performance based on
performance models

Adaptive Radar Environment Simulation
Synthetic Environments at Mission System level
Synthetic Environments Architecture
Interactive Ship Optimization

CIC/Ops room design

Synthetic Environments and Training

Synthetic Environments projects experience
Synthetic Environments benefits for Canada and the
Industry

Validate CSC’s CS Performance



Naval Mission Selutions

SYAtMEUCIERVIIORMENISTEVEIULON

* From early 90’s: Guaranteed Contractual Performance based on performance models

b

* Validated by Sea Trials
* 100% Success

Commandante Joa Belo

Roussen Class Baich3
Barbaros Class : Guaicamacuto Class
Elli Class
ez (e Almirante Padila Class

Brandenburg Class

Todak Class

B: Cl
an LAass Chungmugong Yi Sun-sin Class Batch 2 Al Shamikh Class Inde e 2

Sachsen Qass Krabi Class
Hyuga Class
ir Class itis Class
Sattahi
T991 Class "
e Zeven Provincién 5S lass
sen Class Independe

Kilig Class Batch 1




Modelling & Radar En;/ironmentSimuIator(RES) Scenario editor
Simulation B

Design

Verification —

~

Compact Antenna test Range (CATR)

* Antenna Measurements:
* Active antennas in full power Transmit
* Antennas with digital beam forming

e Radar Cross section measurements:
* Small objects 0.01 m?
* Largeantenna structures




SYNthetic ENVIFONMENTS' at Mission System level

Capability Definition Architecture, design Production On-board Sea trials
and development integration

Requirements capture Analysis Auto Testing  Analysis Acceptance
Optimal Topside design Typical performance  Regression ~ Dynamic execution:
Conceptdevelopmentand Acceptance criteria Agile working ~ Alignment  Live Firings
experimentation Logging Logging
Guaranteed performance Replay Replay
Solution,Trade off

Inall Phases : Interactive participation - Transparency —control- adaptions
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Real World SYPAT
Federation TBM Threats Interceptors Federation

Manager

High Level Architecture Run Time Interface

System Performance Figures

Guaranteed, Typical
Real Time, Monte Carlo
Survivability models

Evaluation /

Post Processing

a

Ship

Federation
Volume Multi Surveillance Sensor BMD Logging
Search Function Sensor manage- Filtering & &
Radar Radar ment Prediciton MoPs

Data 3D-
Collector viewer
Ship Platform, Engagement Interceptor Launch BMD Link16 | > Link 16 Link16
Federation (including Planning Control & Flight logger viewer
Manager Comms) Control



MEU_ANZAC.wmv

RtErRCHVESHIPIORTIMIZatIORNTbDWode)

Ray Tracing and Casting

Radar hazard

Structural analysis




Naval Mission Selutions

IestAUtomationaRdNRaIR

SyntheticEnvironment based Acquisition

INS EiaMEWOK

Mission life cycle — new threats —new training requirements

Modelling and Simulation —

SYPAT Architecture

)
Models Scenario’s,

New models/doctrines

Colombian Navy Training Centre

l Scenario’s 1 Results

resources > . ..
, » NetCentric Training
Code > i i i Start/stop...
SWigen > Rational Function Testing VR-Forces
Auto testing; production —modifications
HlA all levels incl .operatoractions System # 1 #2
. Al CCTV LINKY Surveillanceradar ~ Navigation MIRADOR STING-EO TDS 2x ECM R-ESM H 3
S m Cameras MK2 SMART-S radar EO FCS 2x Mk2 Scorpion Vigille
ADS-B Datalink EC RADAR
] ] il il il il il il #n
LINCO /PC PWO UW- WC(N) ADO EWC ESM- WC(A)
| operator operator
. Operator HMI
Heath Monitoring
Clw GSS
server I I I 1
TORPEDO SONAR VL MICA SKWS DLS 76MM EXOCET SSM 0SD sensors
16 QSRC D




F124 Frigate SACHSEN fires a SM 2

Missile pre-launch Integration
Missile post-launch Integration
Validation using ESSM Model
Phased Array Track data




Real’Scenarios

Scenarios for High Value Asset Defence

Scenarios for Oil Field protection
C RAM Miissile Detection and Tracking
requirements

ol

61



See you in Amsterdam June 2015 ?



VIUChas  Gracias

THALES Nederland B.V.



