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ENTELCAN
Intelcan Offering

CNS/ATM Products

- ATM |

- ADS-B |PSR | MSSR | PAR
- AMHS | D-ATIS | RCMS

- ILS | DME

Integrated Aeronautical Solutions

- Turnkey Aeronautical Solutions

- Integration with 314 party systems (new & existing)

Customized solutions

- Closer to customers
- Innovative, flexible and nimble solutions
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ANTELCAN
Recent Experience

Intelcan has successfully delivered CNS/ATM & airport solutions to
countries around the world in all the regions of ICAO.

. : : . Europe
This diversity of experience ensures that Intelcan offers solutions LNAF, Latvia

that meet international and regional standards. PANSA Poland
PAF Poland

RAF Romania
MoD Bulgaria
GECI Spain

Adapted to different environments and project size

Asia & Pacific

i KAC Korea
QT\?%?I\SJADA AASL Sri Lanka
EXCELIS USA Indonesia
JCAA Jamaica
CAIl Cuba
HIA Cuba
QIA Ecuador

GCAA Guyana
DINAC, Paraguay

‘_\‘

»

Africa Middle East

ENANA, Angola Roberts FIR Liberia DGCA Kuwait

CAA DR Congo ADM Mozambique CARC Jordan

ASECNA ONDA, Morocco MOSECO Saudi Arabia
CAA Sudan Bauchi, Nigeria

LCAA Liberia ZCAA Zimbabwe

NDCA Guinea

CAA Equatorial Guinea



ENTELCAN
The Guyana experience

F‘\ Modernization of the CNS/ATM
systems in the republic of Guyana

- Need for improved awareness
« Atm system
- Surveillance means
- Maximize the use of existing infrastructure

PROYECT
PARAMETERS

- Airport facilities
- Airport already crowded with antennas towers
- Communication means
- Coverage
- At RWY touch points
- En- route
- Reliability, availability and maintenance



ENTELCAN
The Guyana experience

Proposed solution

SkyControl ATM SDPS

- Flexible solution

- Adapted to specific customer need and procedures
- Cost efficient

-Modular for future evolution of needs

SkyControl ADS-B station

- Cost effective
- Adequate coverage from RWY touch point to en-route
- Easy to install and maintain

- Use of existing infrastructure (VHF antenna TWR and
equipment room)

- More than 90% aircrafts equipped




ENTELCAN
The Guyana experience

Coverage analysis

. LOS COVERAGE AT FL 001



ENTELCAN
The Guyana experience

Coverage analysis
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ENTELCAN
The Guyana experience

Coverage analysis
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ENTELCAN
The Guyana experience

Modernization of the CNS/ATM
systems in the republic of Guyana

"\
>

-Objective coverage obtained

- Maximum reuse of existing facilities and systems.

-Modular System prepared for easy expansion for future
needs and extended coverage

-Reliable solution, no failure detected in 1 year. No
interruption of service

-More than 90% of aircrafts equipped with ADS-B at FL
245 based on real trafic observation

. Lower cost and maintenance cost vs other
technologies

PROYECT RESULTS




ENTELCAN
ADS-B Technology

PROS
« Cost: ADS-B is a very cost effective alternative in many ATM
applications. Total cost of ownership < 35-50% of any other
surveillance solutions .

o,
.

 Performance: low latency (< 2s), high update rate (1s), high
accuracy (based on GNSS), not affected by range, high capacity
(> 500 targets), surface & air surveillance.

* Flexibility: small form factor solution, significantly less
affected by terrain or weather; solid-state; lightweight, low-
maintenance, low power, with the ability to leverage multiple
power sources,

CONS
* Interoperability: Required that all aircraft are equipped. But, as our Guyana analysis
shows, we get 90% of targets in their FIR.

« Security/Safety:

* Relies on GNSS: But, GNSS modernization/deployment is reducing the risk.
* Relies on airborne equipment: But, just like it SSR technology.

SKYSURVios.s



[NTELCAN
Intelcan ADS-B solution

SKYSURYV is comprised of the following: Y ? Y”’ ? Y ?
» Ground Station: one or more receiving =3 % m
Ground Stations installed at specified sites | == | [ | [ ]oe

(locations), and including a site monitor.

 Central Data Processing: ADS-B central data
processing equipment - optional.

 Control And Monitor System: remote/local Control and Monitor System for remote
management of the whole system from the control center;

 Target Display: offers Radar-like display and viewing of live or recorded ADS-B
targets. It is intended for diagnostic and testing of the ADS-B reception and processing
performance - optional.

» Record and Playback: collects ASTERIX and/or Raw messages sent by the ground
station and playback the recorded data - optional.

SKYSURVios.s



System Description GVvTELCAN

The Ground Station

Ground Station is composed of:

« RXU - Receiver Unit (up to 6)

« SMU - Site Monitor Unit (O or 1)

« PSU - Power Supply Unit (1 or 2)

« MPU - Main Processing Unit (1 or 2)

All units are Line Replaceable Units (LRU), Support full hot swap, and can be unplugged/replugged or
replaced easily without interruption of service on a redundant model. They are designed to avoid damage if
plugged into a wrong slot.

SkySurv ADS-B is conceived with a cross redundancy design for improved availability and robustness.

SKYSURVios s



System Description v i1 ELCAN
RCMS

File Status Logging Config ADSBDisplay RMM Settings

Window  Help

DORVAL ATREPOI

Station Identification

I ADC_HIGH DF_17_high Name
ADC_LOW DF 17 low
ADC_low_path_ADC_high_path DF_18_high st
Ethernet_Link_Satus DF_18_low SAC
Station Status FPGA_Ready DF_19_high
STATION PlayBack FW_Version DF_13_low

FPGA Lok Golden_Bit_When_xFFFFFFFF Station IP address Settings

PS [ ProBIEM ] MMCMs_Lock

DF_Unknow_high

ololo|le|o|oaee|o|alalala|e|e

DF_Unknow_low Address
cPu oew RF_Board_ID
! & DF_others_high Subnet Mask: 255.255,255.255
Comctons Status Flag DF_others_low
ST e Mess_Proc_Bit Valid_high Default Gateway address 255.255,255.255
GG DT Sys_Mon_Vec_aux Mess_Proc_Bit_Valid_low
RMM 1 Connected
Sys_Mon_Vec_int Mess_Proc_Comm_WE
Temperaline. frac_counter_value Mess_Proc_Data_Valid_high
raw_dats_FIFO Mess_Proc_Dats_Valid_low
curTEVP  ESHEEN T e T Cancel
second_counter_value
i TEVE J—— X z ess_Proc_Mess_Valid_higl

Mess_Proc_Mess_Valid_low

Max. TEMP -273.15
_EuiEijlh

lode S _low

olo|o|le|c|o|oale|e|e|a|la|e|e|e|e|le|e|e|e|ala|e|e|e|olole|e|aaae|e|ala

Date Range Information Menu
CPU Memary ' Mode AC_Msq
— AT e (sl ) [Lctios S
pvalable 08) | 72.15 e To |2011/09/16 |+ 2011/03/16 to 2011/05/16 : 66 Records received Clear
leamble_overlap_high
leamble_overlap_low
Hard Drive Memory = - il
-trigger_high
Total (kB) 239854112 -trigger_low Date & Time User Type Event A
it | eror.BF corrected_high 1 | 2011-03-16 16:37:43 | admin Login Login: admin, From: 10.2.2.78, Client Type:...
S -2 k_error_BF_corrected_low 2 |2011-09-16 14:28:08 | admin LOGOFF LOGOFF: admin, From: 10.2.2.73, Client Ty..
| e e e e e 3 |2011-09-16 14:27:08| admin Login Login: admin, From: 10.2.273, Client Type:...
Close c_error_conservative_corrected_low 4 | 2011-09-16 14:26:42 | admin LOGOFF LOGOFF: admin, From: 10.2.2.73, Client Ty...
orrected_high 5 |2011-09-16 14:25:47 admin Login Login: admin, From: 10.2.2.73, Client Type:...
orrected_low 6 |2011-09-1517:33:29 | jc LOGOFF LOGOFF: jc, From: 10.2.2199, Client Type: ...
Configuration 7 |2011-09-15 17:06:30  je Login Login: j¢, From: 10.2.2199, Client Type: R,
verflow 8 |2011-09-1516:10:59 | je LOGOFF LOGOFF: e, From: 1022199, Client Type: .. | _
iR 9 |2011-09-1516:01:52  jc Login Login: j¢, From: 10.2.2199, Client Type: R (=
Test Signal Enable b
Aircraft Address B1BIB1 =
Latitude 0
Longitude 0
Refresh Close

Ilg admin is Level3 user || MPU version: VL0 || Model : ADSE 500 || 2011/09/16 12:44:46

SKYSURV.os.s




System Description I ELCAN
Target Display

£ Intelcan ADSB Display 4 - EJ | =NEs X
File Edit View |Settings

‘ *\H Normal Locations 5
IFIight List S |
—
i Lat *
ICAO Al Filter =

N
Flight Label | )
19 AAB4CB UALY 16.69.
30 AADSCA AALE MAP 4 Jordan
21 ABOOD& DAL237 E= nited States Mont
22 BiB1B1 YO
23| CODA9B SWGB27 Canada 45.46.
I 24 (C01551 404 Canada 43.94.
25 (CO173E ACAB71 Canada 46.33.
26 C01755 ACAB57 Canada 46.51.
27 C02205 ACAB31 Canada 4545, =
28 CO50B9 ACAB83 Canada 46.58.
29 (CO53F6 ACAB91 Canada 47.21.
30 CO58AF ACAB15 Canada 45.17.
31 C05CDD  KCE2 Canada 47.21.

27 _Cnsnnn TP Canara 45 4R
< (1l P

Last Update -

Data Source

ICAO Address

Flight ID

Latitude

Longitude

Altitude

Ground speed

Track angle

Vert Rate

Squawk

Version

Link Tech.

Emitter Category

Message Signal
4 Quality Indicators

NACY
NIC h
4 i k
Connection: 1 MCAST Real-Time Mode Dorval: lat 45.4681° lon -73.7414° 2012/07/06 14:04:45

S¥YSURVios.s




LNTELCAN
ATM Solution

Today’s ATM challenges are:

« Multiple sensors (ADS-B, Radar, Flight Plan, MLAT, ...)
« Compliance to changing standards

« Customized user interfaces

« Scalability

« Cost Reduction

« System Security

f‘"(?//j‘/‘j‘rf’/_"f?/j“r
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SKYCONTROL ATM LINTELCAN
Overview

» SKYCONTROL ATM has a solid track record with deployments on all 5
continents.

» It complies with ICAO, Eurocontrol and NATO requirements.

» Selected by ITT (later Exelis, and now Harris) to complete their Surveillance
Offering in the US and international Market (Canada’s MoD, Sweden’s DoD,..)

SHYCONTROL aru



LNTELCAN
Intelcan ATM Solution: SKYCONTROL

» Based on COTS Hardware with an open architecture running on Linux.
»  Highly Scalable:

» Support of multiple surveillance sensors: PSR, MSSR Mode S, ADS-B and
Multilateration

» Offers customization through user definable variable system parameters
(VSP)

» Virtually unlimited CWP expansion (Tested with up to 128 positions)

18



SKYCONTROL ATM GNTELCAN
ATM System Components

Serial Serial Radar
Radars Card(s)

= 5

SDPS
Servers Controllers

SDP Servers

¥ IReE e SDP Ethernet \3
ADS-B Switches
MLAT
FDPS
Servers
BYPASS Q
Switches
AFTN
Serial \
> Supervisor
AIDC FD Serial
Serial Servers
Synchronous Serial RS-232
AFTN/AMHS S
AIDC > Asynchronous Serial RS-232
IP

SHYCONTROL arm



SKYCONTROL ATM GVvTELCAN
Integrated Solution

o Radar Tracking
> Flight Plan Processing
o Radar - Flight Plan Correlation

o Electronic Flight Strips

o Approach Path Monitoring
o MET & NOTAM Processing
o System Monitoring

o ATC Forecast (ATFM)

o Billing Support

SHKYCONTROL arm



SKYCONTROL ATM LNTELCAN
Customized Solution

» System Customized to meet client requirements
providing specific design for:

« Customized Server Distribution

- Workstation Graphical User Interface layout
- Multiple Electronic Flight Strip formats

+ Customized Simulator solutions

- Billing Data for Invoicing

& SHCONTROL am



SKYCONTROL ATM GvTELCAN
Customized GUI Layout

» Customized GUI to meet the
specific end-user layout

» Providing ATC system features
at each Controller Workstation
based on the flexible role
definition

» CWP application based on the
latest look-and-feel
technologies, including:

o Transparent windows

o Multiple color choices for
virtually all map elements

o Customer defined map
symbols and target symbols

SHKYCONTROL arm



SDPS w1 ELCAN
Multi-Sensor Tracking

» Multi-Sensor Tracking P — i

ZZZZ (Asterix LAN)

PriFrary Combined Weather ABSB ) Start
Combined Weather ADSB
O stop (CXX3) ® Stop
} S e n S O r D ata I n p u t PICOBASILE2 (Asterix LAN) 222Z (Asterix LAN)
Start Prieary Combined bl Ao ) Start
Combined Weather ABSB

O stop Oe® ® Stop

l \STERIX BATA (Asterix LAN) Z2ZZZ (Asterix LAN)

® start Frimary Combined Veeather ADSE O start

EUROCAT S o e

2222 (s L0

Radar Protocol

| O Serial AN ‘ Weather ADSB  Start
ASTERIX. Combined Weather ADS-B
© EUROCAT ¥|Use Multiple LAN Ports @ Stop
O ARCAT © PSR Port
O ¢cp2 () SSR Port
G EN -I 8 Z isms Serial Link Assignment Sl 2227 (Asterix LAN)
Combined Port
S Py B S —
Redundant Link O Weather Port Weather ADS-8 Primary Combined Weather ADS-B
@ stop
[ Disable Primary Link
Use Parameter File /6/parms/AX0c p =
[ Disable Redundant Link
C D2 BA et SYNTHETIC (Asterix LAN)
O start
RT command line(s): Weather ADS8 Primary Combined Weather ADSB
®

Parameter File

Trace_output F frace/AX0c1 H
0 S -socket type u
1 S -logging
2 S -data_capture 1
3 s #-trace_rt_out
4 s #tp
5 S #-debug
s T oa)
Serial Settings

DN N N N N R

(23

[not seriai]

RPS/Map/OPS_parameter: I | AllRT Runtime Args |

» Sensor Bypass Output | .o -

PICOBASILE1 03.3553 N 008.4576 E 09321 0.0 0.0 FGSL [
PICOBASILE2 03.3508 N 008.4572 E 09373 0.0 0.0 FGSL
BATA 01 5398 N 009.4863 E 00058 0.0 0.0 FGBT
MONGOMEYEN 01.4131 N 011.0156 E 02184 0.0 0.0 FGBT
2ZZZ 07.00050 N 08045430 E 00000 0.0 0.0 ZZZZ
2222 07.00050 N 08046430 E 00000 0.0 0.0 2222 H

SHYCONTROL aru




SDPS

Multi-Sensor Fusion

DATALINK
(ADS-C)

GVTELCAN

SDP

l

Target Model

» Radar

> ADS-B —

> MLAT
> ADS-C
> Flight Plan

Surveillance
Target Fusion > Mosaic

Surveillance Source
selection based on
geographical radar tiling

T

Flight Plan
Model

SHKYCONTROL arm




SDPS GVvTELCAN
Safety Nets

» Short-term conflict alert (STCA):

o Proximity Conflict Detector
(PROCON)

o Linear Conflict Projector
(LINCON)

» Reduced Vertical Separation
Minimum (RVSM)

» Minimum Safe Altitude Warning
(MSAW)

» Danger Area Infringement
Warning (DAIW)

SHKYCONTROL arm



GNTELCAN
Flight Data Processing System (FDPS)

SHYCONTROL arm



FDPS GVvTELCAN
Safety Nets

» Medium Term Conflict
Detection (MTCD)

» Cleared Level Adherence
Monitor (CLAM)

» Route Adherence Monitor
(RAM)

» Approach Path Monitor (APM)

SHYCONTROL arm



FDPS
System Features

» 2012 Flight Plan format support

» Flight Plan Route Analysis

» Flight Trajectory Modeling based on:
o Route
o Aircraft Performance Model
o Wind Model

» Dynamic Flight Model Updating based
on:

> Surveillance Position reports
o Current Meteorological Data
o Clearance & Coordination

Flight Plan Track Generation

LTELCAN

5 ENghtIniane

22 BTST VCCC ASTR 301650 3015 F36 ﬂ |

301430 301435 301615 F380
301420 301425 301615  F345 |

AA22L W BT77H KX VCBI
[ans30 W B73IM KFK  veBl

SHYCONTROL arm



FDPS GVTELCAN
Features

» Flight Plan Database
Management

» RPL Management

» Automatic SSR Code
Allocation

» Flight Data
Recording

» Logs and Statistics
Generation

» Billing Support

SHYCONTROL arm



GVTELCAN
Controller Work Station (CWP)

ASD

FDD

TEC-SUP

OP-SUP - ¥ ne | ot

] i
77 .
e / b AN
. - 1 N
— — T /
220 41 e | o[ ves -
g ) : E A II
PLAYBACK =y * X
e st poeanc . AN
A . o [EER NEAM. \-_I "
EXECUTIVE CONTROLLER ) ASSISTANT CONTROLLER s
P
T

SHYCONTROL aru



CWP GNTELCAN
Graphical User Interface

] . oo won

S«Mlm-‘ PERVISOR " ds04 I PP M TOWER MBO rds04 B TOWER BATA rds04| A TMA MALABO rds04| C UTA DULA LV rds04| 2 FCCC rds04 € SNOG rds04 F SNOT rds04 G SNOS rds0d

SHKYCONTROL arm



Flight Strip Examples

Guyana

Korea

Lo

TELCAN

SQ900 1477 TOPAX 1551
NAMDO PSN TOPAX
A320/M RJPN
SSRA477T EET/RKRR 0002
KPKA RCHN F250
CX440 1377 BULGA 1600
TOPAX PSN BULGA
A320/M RCHN
SSRA3TT EET/RKRR 0002
KPKA RJPN F250
CX440 1377 BULGA 1600
TOPAX PSN BULGA
A320/M RCHN
SSR/A3TT EET/RKRR 0002
KPKA RJPN F250
ACI100 1577 F250 RJPN
RKFPK PSN NARAE INVOK
A320/M RKPK
SSR/A5TT EET/RKRR 0002
KPKA 2017
AC100 1577 F250 RJPN
RKPK PSN NARAE INVOK
A320/M RKPK
SSRA5TT EET/RERR 0002
KPKA 2017
CX440 1377 BULGA 2045
TOPAX PSN BULGA
A320/M RCHN
SSRA3ZTT EET/RERR 0002
KPKA RJPN F250
CX440 1377 BULGA 2045
TOPAX PSN BULGA
A320/M RCHN
SSR/A3TT EET/RKRR 0002

SHKYCONTROL arm



GNTELCAN
Air Traffic Flow Management

» Air Traffic Flow Management Forecast (ATFM)

» Arrival Manager

Ui 3 st SR Fi P ] i v s D s St
| 4 ATFM ATFM Logs Flight Plan Summary  Sector Summary  Logged-n Status  Arrival Manager

wom
woN
woN
wem
wem
wem
wem
wem
wom
wem

SHYCONTROL aru



GNTELCAN
Air Traffic Flow Management

» Air Traffic Flow Management (ATFM) is the management
of air traffic to avoid exceeding airport or air traffic

control capacity in handling traffic, and to ensure that
available capacity is used efficiently.

» The ATFM forecast window contains a list of flight plans
for a selected time period.
» Flight plans filter criteria include:
> time period
» altitude range
> waypoint
> alrway

» sector

SHKYCONTROL arm



LNTELCAN
ATFM Combined Forecast

» The combined ATFM — T —
forecast graph is a bar S
graph showing the ol e
number of aircraft for L
a selected time period

and multiple l

» Filter criteria include
time period, altitude . S Y
range, waypoints, and | = o sezs | e || s || rovre | oines [ o |
sector.

15

» Each bar represents a
waypoint. I

NNNNNNNN INVOK KALEX SARAM TMA
Waypoints/Sector
Statistics Forecast Combined | | LLLLL Jet Printer = Print

SHKYCONTROL arm



ATM Sim xercise Control

22:14112) SKYC

RPOS1 |RPDS 2

TRange 470 Next SOA  FightMan Oaa Fiters Qoo G Sectoriz

e

Recrst | model | AL arcrah |

Aircraft List Arcraft o

e R
Ach SSR e

Howeo oo fuetll

2|imeaco2 1200 [ pewss

oo

22141320 SKVCONTROL sl

RPOS1 |RPOS2

3| emencos 1200

4|ouercos 2000 - speed Andude

s |emencos. o Acsal
X n
6| wencos 1299 |G 1Y Knots us) has/s (rate)
Assigned

[
=

Simutation Startup

) [ow @R Seciorizason st Maps_ Setp_ Help Pt 22140127 SHvE

Y CONTROL s
Mach Or Holding Gimb_|0.982 [ 200 Range 128 Range 64 Range 32 Range 16 E frosiyijerosz

Execcise 1

Never Exceed 450 Exercise
ot = reise

 sun T
= o Wi [ ospemes]
[t

b %0

e — 2}
fhciice | iy e |

Commands

Single Command.  [Choose Command ~

siple Commands. [

@ swp

(Acceleranon Rate 05
[Ceceleraton Rate o8
Torn Rate an
urn Rate Expedte

Mutigle Commands. [

o

Select Exercise Fie T R ]

Fées of type

[me

10 17 08.40 N
7 07 16.80 B

9 54 41.40 N
11 23 48.60 ¥
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LVTELCAN
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