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This Agreement has been made by and between:

1. Saab Sensis Corporation, a company incorporated in the State of Dela-
ware, USA, with address at 85 Collamer Crossings, East Syracuse, New
York 13507 USA (the “Supplier”); and

2. Forth Corporation Public Company Limited, a company incorporated in
Thailand, with address at 1053/1 Phaholyothin Road, Phayathai, Phayathai,
Bangkok 10400. under company registration number 0107548000471
(the “Reseller™);

WHEREAS, Supplier is engaged in the business of designing, developing,
manufacturing and selling various Products and has, over the years, acquired
and developed substantial and valuable Supplier Proprietary and Trade Secret
Information and has the right to sell said Products developed as a result of
Supplier's Proprietary and Trade Secret Information; and

WHEREAS, Reseller desires to utilize the Supplier's Products developed by
Supplier's Proprietary and Trade Secret Information for the purpose of
preparing and submitting a quotation in response to a Request for Proposal
submitted in the country of Indonesia (the “Purpose™.

WHEREAS, Supplier and Reseller believe it is in their mutual interest and
desire to enter into an agreement; whereby Reseller would use the Supplier's
Products, Pricing and associated information solely in the preparation of a
Proposal in response to the Request for Proposal submitted in the country of
Indonesia.

NOW, THEREFORE, in consideration of the premises and the mutual

covenants of this Agreement, the parties (each a “Party” and collectively the
“Parties”) hereto agree as follows:

! FORTH

FORTH CORPORATION FUBLIG
COMPANY LIMITED vy
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1.
1.1

1.2

1.3

Definitions
In this Agreement:

“Agreement”

Reseller

“Products”

*Proprietary Information”

“Territory”

4(17)

means this agreement including its Appen-
dices.

means an Authorized entity that will partici-
pate in public tenders on behaif of the Sup-
plier and is responsible for the sales and ser-
vices of the Suppliers Products at its own
risk, as defined under this Agreement, Ap-
pendix 1, as may be amended from time to
time.

means the products listed in Appendix 1 to
this Agreement (including all accessories,
spare parts and services related thereto).

means all technological, financial, commer-
cial or other information or data of a proprie-
tary or confidential nature and identified as
such by an appropriate legend or marking.
Forecasts and information under Clause
14Error! Reference source not found. and
15 shall be the Proprietary Information of the
Supplier.

means the ferritory set out in Appendix 1 to
this Agreement.

Other capitalized words and expressions have in this Agreement the
respective meaning ascribed to them elsewhere in this Agreement.

Where a word or expression is given a meaning, interpretation or con-
struction in this Agreement, its other grammatical forms will have the
corresponding meaning, interpretation or construction.

FORTH

| FORTH CORPORATION PUBLIC
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2.2

2.3

2.4

4.2

52

3017

Grant

The Supplier hereby grants to the Reseller the non-exclusive right to
market and sell the Products in the Territory.

The Supplier shall not pay compensation to the Reseller for sales
through other Resellers.

New products which are marketed by the Supplier shall be covered by
this Agreement only after written agreement between the parties.

The Supplier may, by giving the Reseller sixty (60) calendar days' no-
tice, delete any Product from the list of Products covered by this Agree-
ment.

Non-Competition

During the term of this Agreement and for an additional period of twelve
(12) months the Reseller shall not within the Territory directly or indi-
rectly manufacture, sell or market any products that may compete with
the Products.

Legal Relationship

The Reseller shall buy the Products as an independent contractor and
shali sell the Products in its own name, for its own account and at its
own risk.

Indemnification: Reseller shall defend, release, indemnify and hold
Supplier and its affiliates harmless from any and all claims by any other
party including, but not limited to, Reseller's customer (including rea-
sonable attorney fees and costs of litigation) resulting from Reseller's
own breaches, acts, omissions or misrepresentations, regardless of
form of action.

Orders from the Reseller

The Reselier shall order the Products, based on the Supplier's previ-
ously discussed and offered quotation, by sending his written order to
the Supplier specifying the Products, the quantities and any other rel-
evant data.

The Supplier shall, subject to that the order is within the Suppliers pre-
vious guotation, accept the Reseller order in writing (order acknowl-
edgement).

i FORTH CORPORATION PUBLIC
.. COMPANY LNITED

UL
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6.2

9.2

-

6(17)

The Reseller’s Sales Efforts and Marketing

The Reseller shall make his best efforts to market and sell the Products
within the Territory and shall maintain an efficient sales organization
for this purpose.

The Supplier shall, to the extent the Supplier deems necessary, pro-
vide the Reseller with brochures, catalogues, drawings, samples and
other sales promotion materials concerning the Products. Sales pro-
motion materials prepared by the Reseller shall be approved by the
Supplier before use.

Customers Outside the Territory

The Reseller shall refrain from active sales of the Products on markets
outside the Territory.

The Reseller shall without delay forward all enquiries and orders from
customers outside the Territory to the Supplier.

Sub-Resellers

The Reseller shall not appoint sub-Reseliers, agents or other interme-
diaries in the Territory without the Supplier’s prior written consent. If
such an intermediary is appointed, after the Supplier’s prior written con-
sent, the Reseller shall cause the intermediary to act in every respect
in conformity with the provisions of this Agreement. The Reseller is re-
sponsible for any act or omission by the intermediary. The Supplier
shall have no responsibility in this respect.

Prices

The Reseéller shali buy the Products at prices determined in each case;
based on a written and valid quotation offered and order acknowledged
by the Supplier.

The Reseller is free to offer its own sales prices.

FCATH CORPORATION PUBLIC |
COMPANY LIMITED mf
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10. Payment

10.1  Unless otherwise agreed, the Reseller shall pay the Supplier for the
Products no later than thirty (30) days after the date of the invoice to
the bank account stated in the invoice.

10.2  The Products remain the property of the Supplier until full payment is
made.

10.3  In the event that the Reseller at any time should fail to make payment
in full on the due date the Supplier shall be entitied to claim late pay-
ment interest of the lesser of 1.25% a month or the maximum rate al-

lowed by law.

11. Terms and Conditions

1.1 Terms & Conditions are set and agreed to for each individual sales and
signed contract.

12. Reporting

121 The Reseller shall within fourteen (14) calendar days of the end of each
calendar quarter furnish the Supplier with a written report for the same
calendar quarter (the “Report Period”) containing the following infor-
mation:

(a) marketing efforts made within the Territory during the Report Pe-
riod and the efforts to be made during the subsequent Report Pe-
riod,

(b) competition situation and sales terms during the Report Period
and potential changes to be foreseen,

(c) particutars about orders taken and offers made for the Product,
during the Report Period,

(d) opinions from customer and others in respect of price, guality and
design of the Products.

12.2  In addition, the Reseller shall continuously inform the Supplier about
its other activities and changes, occurred or foreseen, in the Reseller's
financial situation, ownership and management.

i@@ﬁ%ﬂ%
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13.
13.1

13.2

14.
14.1

14.2

14.3

14.4

14.5

8(17)

Services

The Reseller shall at its own cost obtain and maintain ail required busi-
ness licenses and other relevant permits and licenses required for its
performance under this Agreement.

Unless otherwise agreed, the Reseller shall at his own cost (j) create
and maintain a suitable service organization for the Products within the
Territory and (ii) carry out after sales service and repairs on Products
sold in the Territory to such extent and in such a manner as to procure
a good reputation for the Products.

Trademarks, IPR etc.

The Reselier shall use the Supplier's trademarks and product names
when marketing the Products. The right and obligation to such use is
limited to the period of this Agreement. The Reseller shall not use any
other trade mark or product name in conjunction with the Suppliers
trademarks or product names. The Reseller has no right to use or reg-
ister any trade mark, product name or trade name which is confusingly
similar to the Supplier's trademarks, product names or trade names.

The Reseiler shall not remove or change any trademark, trade name,
sign or other mark on any Product or its packing or make any altera-
tions in the construction or design of any Product.

The Reseller shall not acquire any property rights in the Supplier's
trademarks or other intellectual property.

The Supplier assumes no liability, whether express or implied, for the
Products’ infringement upon present or future intellectual property
rights of any third party in the Territory.

The Reseller shall immediately inform the Supplier of any infringement
or suspected infringement by the Product in the Territory of present or
future intellectual property of any third party, or of any infringement or
suspected infringement in the Territory of the Supplier's intellectual
property rights. The Supplier is however not obliged to defend such
allegations or claims. If however the Supplier chooses to defend his
rights in this respect, and if and to the extent reasonably so requested
by the Supplier, the Reseller shalt at his own cost assist the Supplier in
its defensive activities.
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15.
15.1

15.2

15.3

15.4

15.5

16.

9(i7)

Confidentiality

Unless otherwise expressly stated, the content of this Agreement shall
during the term of this Agreement be kept strictly confidential and not
be disclosed to any third party without the prior written consent of the
other Party (such consent not to be unreasonable withheld).

Each Party shall protect the Proprietary Information of other Party with
the same degree of care that it exercises with respect to its own Pro-
prietary Information, and shall disclose such Proprietary Information
only to those of its employees and/or partners subcontractors who have
a “need to know” in connection with the performance of any obligations

herein.

The receiving Party undertakes to keep Proprietary Information confi-
dential and not to disclose such in whole or in part to a third party with-
out written permission from the disclosing Party.

The duty of confidentiality does not apply to Proprietary Information
which the receiving Party can prove:

(@) is generally known to the public at the time of disclosure by the
disclosing Party or later becomes so generally known without the
fault of the receiving Party;

(b) was already known to the receiving Party prior to disclosure by
the disclosing Party;

(c) is disclosed to the receiving Party by a third party who did not
obtain such information from the disclosing Party subject to any
confidentiality obligation;

(d) is independently developed by the receiving Party; or
(e) s approved for release or use by the other Party’s prior authori-
zation in writing.

This Agreement may also involve the exchange of classified infor-
mation (which may or may not be Proprietary Information), the handling
of which shall at all times be in accordance with applicable United
States of America and foreign laws and regulations.

Assignment

Neither party may wholly or partly assign or pledge its rights and obli-
gations under this Agreement to any third party except with the prior
written consent of the other Party.

COMPANY LIMITED 1y

FORTH CORPORATION PUBLIC E
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17.

18.
18.1

18.2

18.3

10 (17)

Term

This Agreement is valid from the date of the last Party’s signature and
shail automatically expire on the second (2™) anniversary thereof.

Premature Termination

Without prejudice to any remedy it may have against the other for
breach of this Agreement each Party (the “Non-breaching Party”) shall
have the right to terminate this Agreement or any outstanding order
with immediate effect by notice in writing:

(a) if the other Party is in breach of any of its obligations under this
Agreement and fails to remedy the breach within thirty (30) cal-
endar days after receiving notice in writing specifying the breach;
or

(b) if there is reason to assume that the other Party has become in-
solvent.

The Supplier shall have the right to terminate this Agreement or any
outstanding order by giving the Reseller not less than thirty (30) calen-
dar days in writing if:

(@) the Supplier's actual sales volume for the Product has not met the
quantities identified in the Reguest for Proposal and ultimate
award for the corresponding period;

(b) the ownership or the management of the Reseller is changed;

(c) the Reseller disposes of a substantial part of its assets or funda-
mentaily changes its business operations;

(d) other circumstances exist or arise, which have a material adverse
impact on the Parties’ relationship or on the Reseller's ability to
perform its obligations hereunder.

Any notice of termination shall be given without undue delay after the
circumstance constituting the breach was or should have been known
to the aggrieved Party.

FORTH
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19.
19.1

19.2

20.
20.1

20.2

21.
21.1

21.2

N

Consequences of Termination

At the termination of the Agreement, the Supplier may at its sole dis-
cretion repurchase alf or part of the stock of Products at the actual price
paid by the Reseller adjusted for time and deterioration.

At the termination of the Agreement, the Reselier shall return to the
Supplier all printed matters and other sales promotion materiais in his
possession relating to the Products and fumish fo him a copy of the
Reseller's customer register.

Force Majeure

Either Party shall be entitled to suspend performance of its obligations
under this Agreement to the extent that such performance is impeded
by any of the following circumstances (“Force Majeure Events™): labor
disputes, fire, war, embargo and any other events beyond the control
of the affected Party or its sub-contractors and which consequences
cannot be avoided or overcome.

The Party claiming to be affected by a Force Majeure Event shali notify
the other Party in writing without deiay on the intervention and on the
cessation of the Force Majeure Event.

Export and import Licenses

The Parties agree to comply with all export and import control laws and
regulations applicable to the performance of this Agreement or the sale
of the Products.

The Supplier shall be relieved from performing its obligations under this
Agreement if any necessary export control license or similar permits
are delayed, denied or revoked.

g FORTH CORPORATION PUBLIC

f . COMPANY LiMTeD

FORTH

|

.m__.:




IN 5000358-331% tssue 1

12 (17)

22. Business Ethics

22.1.1 The Supplier adheres to and requires as a matter of policy its Resellers,
consultants and service providers to follow and adhere to the require-
ments of

(@) ail laws and regulations enacted pursuant to international conven-
tions such as the 1987 OECD Convention on Combating Bribery
of Foreign Public Officials in International Business Transactions
and the 2003 United Nation’s Convention Against Corruption;

(b} the ICC Rules of Conduct to Combat Extortion and Bribery;

{c) all other laws and regulations applicable to the Reseller's provi-
sion of services;

all of the above as amended or replaced from time to time.
22.1.2 The Reseller represents and warrants
(a) thatitis aware of the Supplier's policy as set out in Clause 22.1.1,

(b) thatitis aware of the content of the laws, regulations, conventions
and rules referred to in Clause 22.1.1,

(c) that it shall not tolerate or engage, directly or indirectly, in, and
shall ensure that its directors, officers, employees and other rep-
resentatives abstain from, any form of corruption or bribery,

(d) that it shall specifically ensure that no part of any payment origi-
nating from the Supplier (in the event that the Reseller is compen-
sated according to Clause 10) will, directly or indirectly, be passed
on as a bribe.

22.1.3 The Reseller is aware of that any non-compliance with the laws, regu-
lations, conventions and rules referred to in this Clause 22 shall be
deemed to constitute a material breach of this Agreement.

23. Notices

All correspondence and notifications under this Agreement shall be in
writing in the English language and shall be deemed to have been duly
received (i) on the day of delivery, if delivered personally, (ii) upon the
sender’s receipt of a confirmation of a successful dispatch, if sent by e-
mail or, (iii) on the fifth Business Day after sending, if sent by registered
or certified mail, to the addresses or fax numbers of the recipient set
forth in Appendix 2.

ORTH
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24. Entire Agreement

This Agreement contains the entire agreement between the Parties
with respect to the subject matter of this Agreement and supersedes
any and all previous representations, understandings or agreements
with respect to the subject matter hereof No Waiver.

25. No Waiver

A Party's waiver of any of its rights under this Agreement must be in
writing and duly executed by it. No single or partial waiver of any such
right or remedy shall preclude any other or further exercise of that or
any other such right or remedy.

26. Disputes and Applicable Law

26.1  Any dispute controversy or claim arising out of, or in connection with,
this Agreement, or the breach, termination or invalidity thereof, shall be
finally settled by arbitration in accordance with the laws of the United
Kingdom. The language to be used in the arbitration proceedings shall
be English.

26.2 Al arbitral proceedings conducted pursuant to Clause 26.1, all infor-
mation disclosed and all documents submitted or issued by or on behalf
of any of the disputing Parties or the arbitrators in any such proceed-
ings as well as all decisions and awards made or deciared in the course
of any such proceedings shall be kept strictly confidential and may not
be used for any other purpose than these proceedings nor be disclosed
to any third party without the prior written consent of the Party to which
the information relates or, as regards to a decision or award, the prior
written consent of all the disputing Parties.

26.3  This Agreement (including Clause 26.1) shall be governed by and con-
strued in accordance with the laws of the United Kingdom.

g FORTH CORPORATION PUBLIC |
mem e ZOMEANY LIMITED m
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This Agreement has been executed

below,

SAAB SENSIS CORPORATION

@(\A/Af o<

i T R
war 1 E’;'.%}ng?fﬁf f} llﬁg t4
MBI a g B

Forth|Corasiatisn ubif

ot

1417)

s

in two copies of which each Party has
taken one original each, and has become effective, on the last date written ...,

Company Limited

NAME: John Namyak
TTLE:  Senior Contracts Manager

DATE: 30 March 2020

Saab Sensis Corporation
85 Collamer Crossings
East Syracuse, NY 13057
USA

NAME: Mr.Pongchal Amtanon

TITLE: Chisf Exocutive Officer

; J
{ FORTH CORRORATION FUBLIG ;
' COMPANY LitaTen X))

——
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Appendix No. 1
(List of Products and Territory)

to
Reseller Agreement No. SSC-FORTH-001

between
Saab Sensis Corporation

and

Forth Corporation Public Company Limited

Products

The Reseller's services shall be performed in relation to the following product/projects:

ADS-B

Associated spares and accessories for the products above

Territory
Aerothai, Thailand

1
I
FORTH CORPORATION PLELIG {
COMPANY LIMITER yYY |
=
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Appendix No. 2

(Contact Information)
to
Reseller Agreement No. SSC-FORTH-001
between
Saab Sensis Corporation

and

Forth Corporation Public Company Limited

A. Conftact Information
Day-to-day communication with respect to the Reselier's provisioning of Services un-
der this Agreement (including any reporting in accordance with Clause 12 of the Agree-
ment)} shall be made to the following contact persons:

For the Supplier For the Reseller
Name Fredrik Lindblom Mr.Pattanan Amatanon
Address Saab Asia Pacific Co., Lid Forth Corporation Public Com-
pany Lirmited

24th Floor, Two Pacific Place Building
142 Sukhumvit Road Address: 1053/1 Phaholyothin
. Road, Phayathai, Phayathai,
Klongoey, Bangkok 10110, Thailand Bamgkok 10400, Thailand

Tetephone | Mobile (Thai): +66 98 014 7030 Tel +662656700
Mobile (Swe): +46 734 181291

Fax Fax +6622656799

Email fredrik lindblom@hotmail.com pattanan@forth.co.th

s

FORTH CORARCRATION PLBLIC

COMPANY LIMITED m_
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Any communication regarding this Agreement, such as amendment, extension or ter-
mination thereof, shall be made to the following contact persons:

For the Supplier For the Reseller
Name John J. Namyak Mr.Pattanan Amatanon
Address Saab Sensis Corporation / Forth Comoration Public Company
Limited
North America Market Area
. Address: 1053/1 Phaholyothin

85 Collamer Crossing Road, Phayathai, Phayathai, Bamg-

East Syracuse, Ny 13057 usa | Kok 10400, Thaiand
Telephone Direct: +1 315 634 3158 Tel +862656700

Mobile: +1 315 385 1649
Fax +1 315 445 5888 Fax +6622656799
Email john.namyak@saabsensis.com pattanan@forth.co.th

FOATH CORPOPATION FUBLIC |
COMPANY LIMITED £y !
7
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The information in this material is proprietary to, and the property of, Saab
Corporation. It may not be duplicated, used, or disclosed in whale or in part for
any purpose without express written cc‘q\nsent. Copyright © Saab 2019
EXPORT CONTROL STATEMENT:
Waming — the export of this technical data or software is restricted by the
Export Administration Regulations. Violation of this export law is subject to
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Saab ADS-B Product Description
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Saab ADS-B Product Description

1. Saab ADS-B Overview
Saab’s ADS-B solution is a cooperative surveillance system built on field-proven

hardware, software, and commercial-off-the-shelf (COTS) equipment.

The Saab RU7-RO ADS-B Ground Station can detect and decode DO-260, 206A, and
260B ADS-B messages and send ASTERIX CAT21 messages directly from the ground
station to an external system, ideal for single ground station applications or when a

downstream fusion system is already present.

In scenarios where multiple ADS-B Ground Stations are needed to provide the desired
coverage, the RU7-RO can be paired with the Saab ADS-B Server that de-duplicate ADS-
B target detections from the Ground Stations. The ADS-B Server then produces a single
ASTERIX feed from all the ground stations, simplifying integration with external systems.
Regardless of the architecture selected, the Saab ADS-B solution is fully ED-129B

compliant.

Figure 1 Key Saab ADS-B Product Performance Indicators

- Complies with EUROCAE ED-1298 3 Prcmdes up'to date ADS-B functionadity, perfom'lance |
_Specrﬁcaﬁons.

i

'-The Saab eqmpment meets or_exoeeds S
' Eurocontrol, EUROCAE - CAO :

: Authorrhes (CAAs) and-Alr Nawgauon Semce | _ ;
Providers (ANSPs). ; : i

-Budt on ﬁeld broven hardware software and )
- commiercial-Off= the-Shelf (COTS) équigiment

mteroperability

:-System tracks all Mode S.ES:
-'mcludlng DO-260, ZSWEH'IOZand DO-
; ZSOBIED—TOZA.

‘MADS-B 'Gmund Statlons have buit—m suppodfor
: Muﬂﬂateraton

The ADS-B Ground statlonucomes in hom a
 ruggédized outdoorversnon and indoor 19" rack
j mountab[e versmn (1!2 rack endosm'e 2U hlgh)
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Saab ADS-B Product Description

1.1) ADS-B Ground Station Only Architecture
The Saab RU7-RC ADS-B Ground Station is a cooperative surveillance sensor that uses
existing field-proven hardware, sofitware, and state-of-the-art commercial-off-the-shelf
(COTS) equipment to achieve accurate and reliable detection of Mode S Extender Squitter
(ES) equipped targets (DO-260/DO-260A/DO-260B). The unit receives, time-stamps, and
decodes the Mode S ES messages with the decoded and time-stamped messages packaged
in a standard ASTERIX CAT21 message format for output to an external system. The
Ground Station can also provide its health status to external system via a standard

ASTERIX CAT23 messages.

Figure 2 ADS-B GS Standalone Configuration

Operational Network

ASTERIX
CAT21/23 reports ASTERIX

CAT21/23 reports

RU7 Ground Station

1.2) ADS-B System Architecture
‘When multiple ADS-B Ground Stations are needed to provide the desired coverage of a
geographic region, the Saab ADS-B system provides all the capabilities of the stand alone
ground station, with additional capacities such as de-duplication of target detections and
central monitoring/control of the ground station units. The system uses existing field-

proven hardware, software, and state-of-the-art commercial-off-the-shelf (COTS)

° iy i -7 oy e A s
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Saab ADS-B Product Description

equipment to achieve accurate and reliable detection of Mode S Extender Squitter (ES)
equipped targets (DO-260/DO-260A/D0-260B). Each GS receives, time-stamps, and
decodes the Mode S ES messages. This data is then processed and communicated back to
the ADS-B Server via the communications infrastructure. The server filters and clusters
the ADS-B Mode S ES messages from all remote units, performs ADS-B message
processing, and outputs de-duplicated ADS-B reports in ASTERIX CAT021, CAT023 and
CAT247 format in accordance with ED-129B. The remote unit includes an interface to an
embedded web based control and monitoring system which supports local command,
configuration and maintenance of the remote unit. A Control and Monitoring System
(CMS) which is typically co-located with the ADS-B Server provides for configuration,

maintenance, data recording, data playback, and target display from a centralized location.

Figure 3 ADS-B System Architecture

GPS

N o B ' ADS.B Ground Surveillance System)
. A ;

Messages H
(VPN Roumr _: |
' A:sswmﬁ :

STERIX, HTTP, SNMP

Browser Bassd
CMS Clients
{5 minimum)

L &
\ Nétwork: Mafiager

| CMS #2 {rack mounted)

{Optional)

{ e 7 ———
© sanB F V;’/ﬁ’% Bk
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Saah ADS-B Product Description

1.2.1) ADS-B Components
All ADS-B equipment is designed to operate without intervention at 100% capacity for the

operational life of the system. The system is capable of continuous operation, 24 hours a

day, and is designed to have a service life of at least 15 years. The system is designed to
automatically resume operation following the loss of any external inputs including power
and communications. Descriptions of the key ADS-B system components are provided in

Figure 4.

HOev
SAAB i /’ﬁ B E
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Saab ADS-B Product Description

Figure 4 ADS-B System Component Descriptions

RU7-RO

The RU7-RO uses the latest software defined radio
technology to.deliver an ADS-B.and MLAT
receiver in a highly compact form factor. The RO
receives, time-stamps, and decode Mode S
messages; Mode S Extended Squitter (ES)
miessages andMode A/C replics. In.addition to
sending decoded replies to a target processor for
ADS-B processing, the RU7-RO can also directly
output ADS-B reports in ASTERIX CAT021,
CATO023 and CAT247 format in accordance with
RU7-RO ED-129B.

The RU7-RO mcorpofates a2 GNSS recejver asa
3 | primary source for-precise time- synchromzatlon

|| and features a ruggedized weathcxproof enclosure
(IP66 rated) designed for putdoor or iidoor
installation. It operates via power over Ethernet
(PoE) andis a singular LRU.

The RU7-RO ¢an be fastened toa COTS 19" rack
mountable plate for indoor: installations.

Note that Po; switch and power supply are
optional COTS equipment; IP66 rating applies to
RU7-RO only

RU7-Receive Only (RO, shown here with
optional DIN rail mounted PoE switch and
DC power supply)

The RU7-TS can be: fastened t0.a.COTS 197 rack
maountable plate for mdoor installations.

Note: that the RU7-TS ay share the optional
COTS PoE switch. and power supply with other
modules, e.g. the RU7-RO.

RU7-TS

@ sanB
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Saab ADS-B Product Description

RU7-X Receive Module

functions as th U7-RO, butinan indoor- module '
¢ompatible with RU7-X brackets. Two RU7
miodhzles may be mounted sade-by—mdc na2Urack
mount bracket (middle image) or ‘top-bottom in the
AU rack mount bracket: (bottom image). The 44
bracket also prowdes space for the opt.tonal COTS
PoE switch and DC power: supply as seen in the
“bottom i image. -

RU7-X Receive Module (shown in 2U rack
mount bracket)

RU7-X Recewe Module (shown in 41J rack
mount bracket with PoE switch and DC

i

power supply) i

RU7-X Test Module

RU7-X Test Signal Module
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Saab ADS-B Product Description

RU Web Monitor

1N s Decomens

Antennas

A-varicty of antenna models are available

The GS

software that prowdm extensive: fault dmgnosucs
capabilities as well as RU conﬁgmat[on and
control locally at each RU. The Web based
apphcahon is accessed’ through a standard Web
browser nmnmg ona: standard PC: “or laptop.

dependmg on the apphcatlon_ These include but
are not limited to:

e 3.dBi DB620 omni-directional

* 6.8 —13.2 dBi (main bearn) DB620D
ad]ustable sectional

. .6¢B_1'DB5-100_A omniédire,ctional
. -éi-ésdBﬁDBsao:omn' n "i—'dife‘cﬁdnﬁl

vertica.l beam to a,chxeve the desired: gam.

..Mminw Syson

Control and Manitoring Processor (CMP)

-

e
et e 3.1
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Saab ADS-B Product Description

ADS-B Server
When multiple ground stations are necessary to
provide ADS-B cover-and a single ASTERIX
output from the system is required, the ADS-B
Server, performs redundant centralized processing
6fMode S ES mwsages received from remote.
units. The ADS:B Server processes the ADS-B
raw messages in accordance with ED-129B and
generates ADS-B reports in ASTERIX CAT21,
CAT23 and CAT247 format. ADS-B réports can
be sent to multiple external interfaces.

Each ADS-B-Server is hosted on a rack-mounted
Dell R-630 Server running a Linux Operating
System, and features a high pérformance
architecture capable of handling large target
capacities (up to 2000 targets).

2. Detailed Hardware Specifications

21) RU7 Receive Only Ground Station

The RU7-RO are small, weather resistant ADS-B 1090 ES ground stations that meet JP66
standards. They were specifically designed for installation in nearly any location
(including 19” server racks) where power and communication facilities are available. The
ground station is a single LRU, making maintenance a simple remove and replace

operation.

© s~
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Saab ADS-B Product Description

100-032650-G001

RU7-RO

Saab

<5 Ibs (17.2 ke)

9.50x6.30x4.38in(241.3x 160.02x [11.25

Up to 35W total with communications media and
poewer conversion options

1090 MHz

| £48V +£10%

Power Over Ethemet
110£10% or 240£10% VAC, 47-63 Hz or DC

-] Linux

SAAB
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Saab ADS-B Product Description

45°te 60°C

-40° to 60° C

-300 to 10,000 fi

-300 to 10,000 ft

1] 5% to 100%, non-condensing
5% to 100%, non-condensing
695 mbar to 1083.3 mbar
>85 knots maximum

>120 knots maximum

26 mm/hr

0.50 in rime and/or clear ice.
Up to a diameter of 12 mm at 17m/s

-| IP66 rating

<65dBa@1.5m

Withstand shock according to MIL-STD-810F,
Method 516,5 Procedure VI

EN, UL, CAN/CSA, IEC, FCC, CE

2.2) Typical Ground Station Antenna
The DME-5100A antenna from dB Systems is an ommni-directional broadband, 10 element,
high performance, collinear dipole phased array designed specifically for use as a distance

measuring equipment (DME) antenna. The DME-5100A is described below.
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Saab ADS-B Product Description

Figure 5§ DME-5100A Omni-Directional Antenna Physical Characteristics

Antenna
dB Systems Inc.
(5100A DME)
21 Ibs

77 13/16” long
15 years

Not greater than 2:1 (960-1215
MHz) measured at end of low
loss cable not exceeding 5 feet in
length

8 dBi minimum main beam

6 dBi minimum horizon

Up to 5 kW peak RF power at
3% duty cycle

960 through 1215 MHz (no
adjustments or tuning required
50 Ohms nominal

Vertical

-50°C to 70°C
5% to 100%
-91mto 3048 m

(-300 ft to 10,000 ft)
01015240 m

{10 50,000 ft

695 mbar to 1083.8 mbar
40mm (1.57) radial ice

2.3) Typical Uninterruptable Power Supply (UPS)
The ground stations can be equipped with an UPS such as the Alpha Novus Micro 300
described below. The UPS status can be monitored via SNMP.

‘ su u B ] }-—J e CHETn A
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Saah ADS-B Product Description

Figure 6 UPS Physical Characteristics

Alpha Novus Micre 300 UPS

UPS

Alpha Technologies
(017-221-27)

1 44 1bs (does not include batteries)

500 x358x 294 mm

19.67 x 14.1 x 11.56 in)

| 300W/VA
150-328 VAC w/o going to batteries
| 24 volt

| -40 to 74°C
| (40 to 165°F)

[-401074°C

| (-40 to 165°F)

| Up to 12,000 fi

] 0mto3048 m

| (0 fi to 10,000 ft)

Up to 95% w/o enclosure

1 Upto95%

<45 dBA @ 1m

CCSAUS, CE, UL1778, CSA 22.2 No.
107.3, EN50091-1-2, EN60950Level A FCC,
CISPR22, EN55022

3. Training Overview
The Saab Automatic Dependent Surveillance-Broadcast (ADS-B) Training Program
consists of an e-Learning web-based course designed to orient students to the installed

system.

Saab has delivered comprehensive, integrated operator and maintenance training to a
broad range of international and domestic customers. This proven Saab experience in
delivering quality training ensures that maintenance personnel are trained to safely and

effectively monitor, repair, and maintain the installed ADS-B system.
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Saab ADS-B Product Description

3.1) ADS-B e-Learning Training

E-learning training provides personnel with the knowledge needed to operate and maintain
the ADS-B system and its subsystems. E-learning is a web-based training program
available to students 24x7 and focuses on general system concepts, theory, and hardware
familiarization. The course allows students to learn at their own pace, revisit concepts as
necessary, and develop knowledge incrementally through a modular approach. The e-
learning provides fundamental knowledge which significantly enhances the learning

experience.

3.2) Instructor Knowledge and Experience

Saab training professionals are driven by a deep commitment to the learner’s success in
attaining targeted competencies. Saab training personnel include training developers and
presenters who have advanced degrees in instructional design and who have a strong
background in both design and delivery of training in the airline, military, industry, and
government agency sectors. Most Saab trainers have spent their professional lives in the
air-traffic control arena and have an extensive background in the related skills and

technologies.

3.3) Reproduction of Training Materials

Saab grants the customer the right to reproduce the provided training materials for its own
internal use and for use by its designated subcontractors. Saab retains the intellectual
rights to all Saab-developed documents supplied with the system, including any translated

versions.
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