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Introduction

SAGA deliversXpsmett! Tbgftu! Svoxbz! Mj hi uj oh

S4GA is a stateowned company that designs, manufactures, and supplies certified airfield lighting systems to civil
and military customers worldwide. The Company Head Office, manufacturingfacilities and training centre are
located in Poland.

S4GA isISO 9001:2015 certifiedCompany. We offer complete airfield lighting solutions for all types of airports and
air bases. The Company also servesemote helipads and temporary landing zones.

For military applications, the Company offers the
following types of airfield lighting systems:

9 Solar permanent airfield lighting
1  Emergency airfield lighting system in a Trailer
1 Helipad lighting.

As at 2021, S4GA has delivered over 1R projects in
45 different countries on all continents. Our systems

are used by air forces in Europe, Africa, Latin America
and Asia. We delivered permanent, ané&mergency
airfield lighting systems.

All S4GA airfield lighting pralucts are compliant with international military and aviation regulations. Lighting fixtures
have passed multiple tests andare certified by independent accredited laboratories.

This document is a guidance to S4GA airfield lighting compliance with the keynorms of ICAO, FAASTANAGand
other military equipment regulatory institutions.
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CHAPTER 1. Compliance of SP-401 Airfield Lights

SP-401 Unit as the key component of S4GA Airfield Lighting System

SP-401 airfield light is the keycomponent of S4GA system. It is an intelligent,
remotely controlled airfield lighting fixture powered by an integrated power
bank.

The light is designed to operate in harsh weather conditions and can
withstand desert high temperatures, tropical high humidity climate, and Arctic
frozen. SP-401 Lighting Unit is an elevated light mounted to the runway
surface with frangible mounting.

Figure 1.1. SRP401 Solar Airfield Light

4765

Figure 1.2 Airfield lighting layout with SR401 Lighting Units

SP-401 lighting unit goes in two versions: portable and solar. Portable vesion of the light is designed for emergency
operations; it has 15 days of autonomy and is charged via a stationary charger.

Solar version of SRP401 is equipped with solar panel and powered by sar energy. Rapid charging technology used
in S4GA lights provides 365 days a year of light autonomy. It is designed for permanent applications.

FRONT VIEW SIDE VIEW

Figure 1.3 Technical drawings of SR401 Solar and Portable Airfield Lights

SP-401 lighting unit is compliant with norms and regulations issued by International Civil Aviation Organization,
Federal Aviation Administration,North Atlantic Treaty Organizationand other regulatory bodies To confirm the
compliance, we performed multiple tests of our products by independent institutions such as Intertek Laboratory,
Military Institute of Armament Technology, Warsaw Institute of Aviation, EMAG Institute of InnovativeTechnologies,
Laborex Research Laboratory.

S4GA lights have successfully passed testing of photometric & chromaticity, jet blast & wind velocity resistance,
frangibility, ingress protection, dectromagnetic (EMC)compatibility .
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Compliance with ICAO

International Civil AviationOrganization regulates the requirements to airfield lighting equipment in two documents
2 Annex 14 and Aerodrome Design Manual. S4GA products meet ICAO requirement and the Company holds test
reports, test verification of conformity reports, and declarations of conformity accordingly. In this document, the key
ICAO norms and S4GA compliance are given:

1. Photometric compliance

2. Chromaticity compliance

3. Jet blast resistance compliance
Frangibility compliance

Secondary power supply compliance

o a &

Electromagnetic compatibility.

Photometric Compliance

Photometry is the measure of light output. Photometric of airfield lights is predefined and regulatedby ICAO Annex
14 Volume | Aerodrome Design and OperationsThere are different photometric requirements for different types of
airfield lights. Photometric is measured in candelas. For example, for runway edge light installed at noprecision
runways, the minimum photometric requirement is 50 cd; for taxiway edge light it is 2 cd.

SP-401 airfield light exceeds ICAO photonetric norms. LED optics of Runway Edge Light provides 1.200 cd light
output which is the highest light output on low- and medium-intensity airfield lighting market.
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Figure 1.4 Photometric Test Results for SP-401 Runway Edge Light, Intertek

Photometric of SP-401 airfield lights have been tested at Intertek Laboratory. All types of light® runway edge light,
threshold light, runway end light, and other types of lights2 have passed the tests. S4GA holds Intertek Test
Reports that are available on requestin the table below, the following information is provided:

9 Photometric requirements given in ICAO Annex 14 Volume |, 7th Edition for all types of lights available in S4GA
1 Photometric specifications of SP-401 lights

9 Compliance of SP401 lights
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Table 1.1 Compliance of SP401 lights with ICAO Annex 14 photometric requirements

Clause/Figure/ . - Test Verification S4GA
Requirements S4GA Specification Report Compliance

Appendix
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Chromaticity Compliance

Chromaticity is the specification of the colour of light output. Different types of airfield lights should be of different
colours to be easily identified by pilots. Forexample, runway edge light ha to be white and taxiway lighthas to be
blue. Bluish runway edge lights might mislead pilot during landing and cause catastrophic consequences.

Chromaticity requirements to airfield lights are given in ICAO Annex 14, Volume SP-401 lights have been tested in
Intertek Laboratory. The lights have passed chromaticity tests for all types of applications: approach, runway edge,
threshold, runway end, RTIL, taxiway.

Table 1.2. Compliance of SP401 lights with ICAO Annex 14 chromaicity requirements

CIause/Flglure/ Requirements S4GA Specification Test Verification Report S4QA
Appendix Compliance

Soluitons4GA Sp. z 0.0. Sylwestra kaliskiego 57 t +48 22270 10 29 _
WWW.SOLUTIONS4GA.COM
VAT EU: pl 524276 80 55 01-476 Warszawa, Poland e: office@solutions4ga.com




S4GA

Jet Blast Resistance Compliance

The jet blast resistance is the ability of airfield lights to
withstand jet blast, propeller wash, and surface wind gusts.
There are two main documents that specify and regulate jet
blast resistance:

Y ICAO Aerodrome Designh Manual, Doc 9157

Y FAA AC 150/534550B Specification For Portable
Runway And Taxiway Lights

The same documents regulate resistance of airfield lights to

wind velocity (or wind speed).

Flgure 1.5. SRP401 Solar Airfield Light during testing of jetblast
resistance in Warsaw Institute of Aviation

ICAO requires maximum wind speed resistance of 240

kilometres per hour for low-intensity airfield lights. SP401

units have been tested on jet blast in Warsaw Institute of Aviation, Laboratory of Aerodynamics. Both portable and
solar airfield lights have successfully passed the tests and can withstand 240 km/h wind speed.

Table 1.3. Compliance of SP401 lights with jet blast requirements

) Clause/Figure/ . S4GA P ) S4GA

Frangibility Compliance

Frangibility of airfield light is the ability to withstand a particular bending force on one side, and ability to be broken
at a particular bending moment on the other side. This requirement is applicable only for elevated type of airfield
lights. It is predefined and regulated by ICAO and FAA documents:

Y ICAO Aerodrome Design Manual, Doc 9157
Y ICAO Annex 14, Volume |
Y FAA AC 1505345-46E Specification For Runwg And Taxiway

Light Fixtures

Y FAA AC 150 522023 Frangible Connections.

Figure 1.6. S4GA Frangible coupling during

| ; T . | |
testing of frangibility in Institute of Research yoel!l bl cf

JDBP! sfrvjsfnfouljt!luifl!zjfmelqp]j
204 J without failure but should separate cleanly from the mounting system

cfgpsfluifl!cfoejoh!npnfou!sfbdift! 789! K¢t /!
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Frangible coupling for SR401 airfield lights has been tested inLaborex Research Laboratory. The test confirmed
that the yield point separates from the mounting system at 306 J 2 which is compliant with ICAO requirements.

Table 1.4 Compliance of SR401 lights with ICAO frangibility requirements

SAGA SAGA

Clause/Figure Test Verification Report .
Compliance

Document Requirements

/Appendix Specification

Table 1.5. Compliance of SR401 lights with FAA frangibility requirements

Clause/Figure ; S4GA Test Verification S4G.A
Document f Requirements Bagin Complian
/Appendix Specification Report -

Secondary Power Supply Compliance

Traditional airfield lighting system is powered by 6.6Aelectrical circuit. The circuit is energized by a single power
source. In ICAO documents this source is called primary power supply. In some cases, airport can lose primary
power supply (failure at city power plant, substation fire, loss of constant curent regulators, cabledamage).
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As a result, airfield lighting stops working and airport becomes partially or completely un&ailable for flight
operations.

In order to prevent such situation, airport should have a backuf2 or secondary 2 power
supply. ICAOregulates secondary power supply, and provides requirerants in ICAO
Annex 14 Volume |.According to ICAO, secondary power supply should be either an
independent power source able to be connected to the primary airfield lighting system via

cables; orstandby power units such as generators or batteries.

SP-401 lighting unit is compliant with ICAO norms. It is equipped with two independent

built-in batteries. Battery #1 is used as the primary power source for

SP-401 light. Battery #2 is used when the primary battery is discharged or unavailable.

Switch-over time is O sec. Figure 1.7. Power bank integratea
into SP-401 Airfield Light

Table 1.6. Compliance of SP401 lights with ICAO Annex 14 requirements on secondary power supply

Clause/Figure . P S4GA
/Appendix > Specmcatlon

Electromagnetic Compatibility Compliance

Electromagnetic compatibility (EMC)is the ability of electronic equipment to function acceptably in electromagnetic
environment and not to interfere other electronic devices located in the same environment. In simple words, if the
elements of airfield lighting system communicate with each other via wireless network, they should not interfere
with other airport systems such as ILS, VOR, DMEElectromagnetic compatibility is regulated by the European

Parliament and the Council documents: » q
3 T

1 RED DIRETIVE 2014/53/EU on the harmonization of the laws of the (

Member States relating to the making available on the market of radio

equipment and repealing Directive 1999/5/EC \
1 ROHS DIRECTIVE 2011/65/EU on the restriction of the use of certain v

hazardous substances in electrical and electronic equipment. g 4

-3

S4GA equipment has been tested on electromagnetic compatibility at Military Figure 1.8. SPA01 Airfield Light during
Institute of Armament Technology. SR401 lights as well as other electronic EMC testing in Military Institute of

) Armament Technology
equipment successfully passed the tests.
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Table 1.7.Compliance of SR401 lights with RED Directive Requirements

Clause/Figure/ Test Verification S4GA

Document Requirements Report SeEe

Appendix

Table 1.8. Compliance of SP401 lights with RoHS Requirements

Clause/Figure/ S4GA

Document Requirements Test Verification Report :
Compliance

Appendix
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Compliance with FAA

Unlike the previous three institutions, FAA is not a militarydedicated body. It regulates both civil and military
markets. However, because almost all national Air Force Departments follow FAA regulations, S4GA has to be
compliant with FAA norms accordingly.

Requirements to military airfield lighting equipment are described inFAA AC 150/534550B Specification for portable
runway and taxiway lights. The norms are related to photometric, power source, environmental conditions, and
remote control of airfield lights. SP-401 airfield lights are fully compliant with AC 150/5345-50B and meet or exceed
its requirements.

Table 1.9 Compliance of SR401 Lights with FAA AC 150/5345508B

Pa;angnrea)[()h/ Si6A Specmcaﬂon S4GAC0mp”ance
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Compliance with NATO

OBUPtt!sfrvjsfnfout!up!bjsgjfmel! mj8TANAGB384 fr vj gnf o
Airfield Lighting, Marking and Tone Down Systems for NorFPermanent / Deployed Operations
The document includes requirements related to portable airfield lightse photometric norms,

battery and autonomy, AGL control. S4GA portable airfield lights meet orxceed requirements
given in STANAG 3534.

Table 1.10 Compliance of SR401 Lights with NATO STANAG 3534

Paragraph/Annex S4GA Specification S4GA Compliance
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Compliance with USDOD

USDOD provides photometric requirements to airfield lighting fixtures ilJFC 3535-01 Visual
Air Navigation Facilities SP-401 portable airfield lights are fully compliant with this document.

UMIFIED FACILITIES CRITERIA (UFC)

VISUAL AIR NAVIGATION FACILITIES

&

Table 1.11 Compliance of SR401 Lights with UFC 3535-01

Paragraph / Annex S4GA specification S4GA Compliance

Compliance with AFCEC

Air Force Civil EngineelCenter provides requirements to solarpowered airfield lighting inETL
11-27 Solar Lighting For Airfields The requirements are quite general. S4GA solar airfield
lighting fully meets ETL norms.

Table 1.12 Compliance of SR401 Lights with ETL 11-27

Paragraph / Annex S4GA specification S4GA Compliance

Soluitons4GA Sp. z 0.0. Sylwestra kaliskiego 57 t: +48 22270 10 29 _
WWW.SOLUTIONS4GA.COM
VAT EU: pl 524276 80 55 01-476 Warszawa, Poland e: office@solutions4ga.com




