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Thales in the Netherlands

Thales is a technology leader providing safety and security

Defence Aerospatial Ground . Security . Space
Transportation Cybersecurity
Hengelo
I a2l
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Security Solutions|& Services

Hengelo division is

Huizen .

Land & Joint Systerns main centre of excellence
) for Thales naval activities

[M Enschede .

DECIS 2N LTX -~ 2000 employees in NL

] 1300 in Hengelo

Land & Joint Systems T H A L E S
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Naval surveillance (far) before WW2

Optics and at least one good eye

Zeven Provincién (1665-1694)
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Naval surveillance (far) before WW2

Acoustics and two good ears 1920s
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World War 2 : Radar technology push

Cavity Reflex klystron

magnetron

TWT

Increase in frequency
from 50MHz towards 3 GHz and 10GHz
enable smaller radars

H2S targeting radar on Halifax airplane
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Radar sensors for naval ships : '50-'70

» Radar equipped naval ships

TNO Physisch Laboratorium
Philips Telecommunicatie Industrie Huizen
Hollandse Signaalapparaten BV

© THALES NEDERLAND B.V. AND/OR ITS SUPPLIERS Subject to restrictive legend on title page

UNCLASSIFIED

1922

1945
1948
1957
1963
1979
1990

2000

Foundation N.V. Hazemeyer’s
fabriek van Signaalapparaten

Introduction of Radar Systems

Hollanse Signaalapparaten BV
Subsidiary of Philips

World’s first digital Fire Control System

Doppler Filtering in Radar
Subsidiary of '

Digital Multibeam Radars
Thomson-CSF changes name to THALES

THALES




Height finding
radar

10 fire-control
radars

Single beam radar sensors

Hr.Ms. de Ruyter (1953-1973)

Overzicht matericel der Koninklijke marine

VLR
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Radar sensors for naval ships : '70-'80

-~ -

WM25 (X-band)

In

Ai Gun control mes
and control of <€ Monopulse

R semi-active

track radar
H  homing missiles

Stabilization

b
platform

Search antenna
-/ with
integrated IFF
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Radar sensors for naval ships : '80-'90

Improved awareness
Doppler Track & lllumination radar
Medium range surveillance with 1D digital RX beamforming

LWO087

Smart-S

Range

Stir

v

Accuracy J

Hr Ms Jacob van Heemskerck 1986-2005
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Radar sensors for naval ships :

Smart-L

‘90-'00

NATO Anti Air Warfare Concept
Blue water
Multiple simultaneous threats

also end of cold war

APAR AESA Radar

Range

2D electronic scan

monopulse

Luchtverdediging- en Commandofregat (LCF)

Sirius (EO)

Accuracy

)

Hr Ms De Zeven Provincién 2002-present
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Role of radar today ?

» Recognised Air Picture

- Detection, tracking and target recognition
» Recognised Surface Picture

- Detection, tracking and target recognition
» Weapon support for gun, missile, soft kill

- Target acquisition and tracking

- Target recognition and identification
- Guidance support, illumination

- Kill assessment

» Protection of high value objects

- Intruder detection, defence
» Multiple Mission support
- Radar optimisation & reconfiguration depending on mission profiles

Radar plays a crucial role in Defence and Security operations
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Changing operational environment & missions

15
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~ AESA 4D Surveillance Radar

| AESA radars support improved detection and classification
2 Electronic scan, TX beamwidth covered by simultaneous RX beams
2 More time on target, radial velocity

Simultaneous X
2 Optimized radar transmissions and processing RX beams

Dedicated antenna beam shapes

Improved awareness (range, velocity, rotation speed)
Surveillance, Defense and Asymmetric warfare tasks
Near-simultaneous

Situation I : dat ¢ Critical
AWAreness ncreasing update rate AWArENesS

M x per frame N x per frame

sequence period sequence period

Range
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Radar platform architecture

2 Platform architecture to enable reuse & short development times

Dedicated Front-End HW for L-S-X bands

TX array
HW

Affordability
Integration
Miniaturisation

Digital RX array New technologies
beamforming

Data rate easily 50 DVD per second
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Radar sensors for naval ships : ‘00-'15

Joint Logistic Support Ship (JSS)

v

[-Mast 400

-4
=]

st family

Hollandklasse Ocean Patrol Vessels (2012—-heden)
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Integrated Mast (multiple sensors)

[-Mast 400

Surface Surveillance radar

SEA WATCHER 100 |

S-band Surveillance radar
SeaMaster 400

T

.
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+«— SHF Satcom

Non Rotating IFF

Integrated Communication
Antennas System (ICAS)

/

Panoramic E/O system
GATEKEEPER

/

UHF Satcom
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" S-band surveillance product family of radars

SMART-S Mk2
3D Surveillance Radar

s N

DCC Cabinet

-

IFF Antenna

k Air Drier /

Sea Master 400
Non-Rotating Radar

S-band Radar
Building Blocks

N

"

T —
\

<

NS100 EED NS100 SD NS200 EED SM400 BL1 SM 400 BL1 SM MM radar
NS/SM product family >
THALES
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Other threats : Theater Ballistic Missile Defence

NATO Ballistic Missile Defence

Romania

Poland

Germany

Spain Turkey

Smart-L product evolution —
* Low range surveillance capability

« Target localization and (cued) weapon support
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" SMART-L Multi-Mission Product Evolution

4D Radar
Solid state
Long Range
2D Multibeam

4D Radar
Solid state
Long Range

4D Radar
Solid state

2D Multibeam

Early Warning
Capabilit

Long Range
1D Multibeam

Early Warning
Capabilit

SMART-L SMART-L MM/N SMART-L MM/F
(26 x NATO leading countries) (4 x RNLN) (2 x RNLAF) Software
Derived updates and
: 5 =.= &) o — products upgl’r:des
= TNl 1995 2012 2014, 2014 i i
4D Lon Rane Air Defense Capability Product
S roadmap
Ballistic Missile Defense Capabili
At Sea Demo 2015 Formidable Shield 2017
Studies & Patent _
Long-Range Waveform H & Fiiht Test Mission 2006 -_—= ——
and Processing QWA e g " Detect and Track BM Detect and Track BM
Detect a-ndTa ck BM Force Multiplier (Cue) Force Multiplier (LOR)

THALES
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TBMD Proof-of-concept in Hawaii, November-December 2006

Smart-L Extended Long Range mode offers TBM detection capability

Smart-L with
TBMD processing

USS Lake Erie

150

HNLMS Tromp

THALES NEDERLAND B.V. THALES
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Assembly time laps and test-site installation

29
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Smart-L MM measured in Near Field Site of RNN Den Helder

From 2016 - present
Planar & Spherical NF
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" surface, Air, Space and Ballistic Missile Surveillance
Two Radars in One

Ballistic Missile/Space Search

- Air Surveillance Full Perfformance

Air Surveillance Nominal Performance

Not to scale
Air & Surface Air & Surf. Surveillance Air & Surf Surveillance BMD / Space Staring
Surveillance Only & BMD / Space Mixed & BMD / Space
480 km 1000 km 1000 km 2000 km
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Example AAW & BMD mixed mode
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Example AAW & BMD mixed mode = satellite tracking

33
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Contribution SMART-L & SMART-L MM to Formidable Shield 2017

Detection & track on ballistic missile
SM3 ‘Launch on Remote’

LCF Zr. Ms. De Ruyter
Smart-L

7

USS Donald Cook
Aegis
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Contribution SMART-L & SMART-L MM to Formidable Shield 2017

New SMART-L MM
Missile tracking from Thales in Hengelo
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RNN & Thales on Formidable shield (youtube 02.33 min)

37
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Thanks for your attention

Questions ?

Oh yes .. we are hiring !

... in september 2018
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