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Today, SEC's area consists of 55000sqm where also the newest additions to the

SEC tech fleet have been placed: 3rd CNC AL profiles machining technology; new
CNC laser cutting technology for all aluminium, steel and stainless steel parts, new
we painting technology, PE powder painting line extension. Recently SEC has also

open new production hall for electronic units which complies with the highest
electronics production quality criteria including ESD protection. The electronics
production including LED modules is base on HiTech SMT SAMSUNG lines followed
by optical inspection quality gate and selective varnishing process in order to reach
both the best performance and long lifetime. In addition, SEC has also invested in the
latest software applications such as ERP ORACLE and PDM ENOVIA SmarTeam
and applications intended to support the development of lighting fixtures

3DVIA Composer and OPTIS for lighting simulations.

V stidasnosti sa vyrobny zavod SEC rozprestiera na ploche 55000m?2, kde st
umiestnené najnovsie prirastky vo flotile technoldgii SEC: laserové CNC centrum na
rezanie hlinikovych, ocelovych a nerezovych komponentov, tretie CNC obrabacie
centrum hlinikovych profilov, nova lakovria na baze “mokrych” farieb, rozsirenie PE
lakovacej linky. Nedavno bola uvedena do prevadzky aj moderna hala na vyrobu dosiek
plognych spojov, ktora spliia najvyssie kritérid pre elektrotechnickl vyrobu vratane
ESD ochrany. Vyroba elektronickych jednotiek svietidel, vratane LED technolégie, je
zabezpecena najmodernejsimi technolégiami 2xSMT linka SAMSUNG, ich naslednu
opticku kontrolu a lakovanie povrchu pre dosiahnutie vysokej kvality a dlhej Zivotnosti.
Okrem investicii do vyrobnych technolégii investovala firma SEC do najmodernejsich
softvérovych aplikacii ERP ORACLE EBS a PDM ENOVIA SmarTeam a aplikacii na
podporu vyvoja 3DVIA Composer a OPTIS pre svetelno-technické simulécie.
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The level of luminaries’ production has shifted upwards considerably, also thanks to SEC
Lighting - one of the leading companies in the lighting industry. Thanks to the massive
investments in production technologies, software, product development and ecology,
SEC has become the region’s leader and a serious global competitior.

Urovefi vyroby svietidiel sa opat raz zvysila a to i vdaka firme SEC Lighting, ktora
masivnymi investiciami v oblasti vyrobnych technolégii, softvéru, vyvoja novych
produktov a ekoldgie zaujala popredné miesto medzi vyrobcami svetelnej techniky

nielen v regidéne ale i vo svete.

All these innovations have brought

a new range of products using more
increasingly progressive sources such
as LEDs what ultimately led to

the establishment of ECOTREND
and considerably

contributed to the protection of
environment.

Be ‘IN’.. Be INnovative with
the SEC Ligthting Fixtures

Vsetky tieto inovécie priniesli novy rad

produktov vyuZivajlcich ¢oraz viac nové
progresivne zdroje ako napriklad LED diédy,
¢&im firma SEC zaviedla ECOTREND

v produkcii svojich svietidiel a vyrazne tym

prispela k ochrane Zivotného prostredia.

Budte “IN"...
Budte INovativni so svietidlami

firmy SEC E‘f“ E Eg

‘ _” »_\
e T _ga

www.sec-lighting.eu



LRQA

Business Assurance

CERTIFICATE OF APPROVAL
This is to certify that the Quality Management System of

SEC spol. s r.o.
Jakuba Haska 11
949 01 Nitra
Slovakia

has been approved by Lloyd's Register Quality Assurance
to the following Quality Management System Standards

IS0 9001:2008
The Quality Management System is applicable to:

Design and development, manufacture and sales of
emergency lighting, indoor lighting, electronic ballasts and
lighting fixtures for public transport vehicles.

RA 6005650,

This cert

forms part of the appraw

pron

ite No: PRA 6005650/

Cusrent Certificate:

Expity: 20

Firma SEC je profesionalny vyrobca kompo-
nentnov pre interiér kolajovych vozidiel, ktory
ma certifikované vSetky doleZité aktivity podla
noriem IRIS, 1S09001:2008 a DIN6701 A2.
Od navrhu, vyvoja a vyroby aZ po organizaciu
predaja a servisné sluzby. VSetky ¢innosti do
seba zapadaju a tak vytvaraju pevny celok

s presne definovanymi vztahmi. Firma SEC
Vam vdaka tomu prinaSa vyrobky tej najlepSej
kvality a parametrov. So SEC si moZete byt
isti, Ze ste uCinili spravne rozhodnutie.
Kvalita nasich vyrobkov

je toho dokazom.

www.sec-lighting.eu

QUALITY

IRIS, ISO9001:2008

- @

SEC is the professional railway
application interior components
manufacturer that owns all:
IRIS, 1S09001: 2008 and
DIN6701 A2 certificates for all
significant activities: from design,
development and production up to
marketing and services. All these
activities are in tune with each
other and thanks to this fact they
create harmonious entirely, the
company SEC, that brings to you
the products of the highest quality
and parameters.

With the products of SEC you
are sure all the time you have

made right decision.

Quality of our products proves it.

e

@LRQA

Business Assurance

CERTIFI

awarded to

CATE

SEC Ltd
Ul. Jakuba Haska 11
94901 Nitra
Slovakia

LRQA Centre Lloyd's Register Quality Assurance Limited

confirms, as an IRIS approved certification body, that the Management System of the
above organization has been assessed and found to be in accordance with the

International Railway Industry Standard (IRIS)
Revision 02, May 2009

for the scopes of certification 16 (Lighting)

Development and manufacture of electronic ballasts and lighting fixtures for public
transport vehicles.

Certificate valid from: 12/11/2013 Certificate valid until: 11/11/2016 *

f
{ {V(’MWA ! L’(m‘}@w,;

clrrent date: 09/10/2013
Certificate-Register-No.: PRAG005650/IRIS

IRISD
Certification

* Providing that the subsequent surveillance audits are successful before the anniversary of this validity date.
This document has been produced by the Audit-Tool V. 4.1.0.0
licensed to LRQA LLOYD REGISTER QUALITY ASSURANCE, on
09/10/2013
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7x CNC Punching &
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DO Turning Center
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CNC Router
for PC sheet
cutting

2x Laser Cutting Machines:

« 1x for acrylic sheets cutting
« 1x for metal sheets cutting
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DESIGN & PDM
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Dessault Systémes’ 3DVIA Composer is a desktop application for revolutionizing the
creation of product deliverables. Animation including kinematics and reverse-kinematics,
as well as high-resolution raster images including BMP, JPG, PNG and TIF files, can be

created easily. Producing 2Dline art as SVG and CGM files quickly and easy with 3DVIA

ECORLHDYIY SMN
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2
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The demand to increase the feed-back speed between market requests and production has led SEC to build up a Hi-Tech

base in the field of all development, design and the production process. For the needs of both development and the design of
mechanical product parts, SEC uses 3D software and visualization based on CATIA-CADAM. This technology allows us to create
the new product design before the product sample is made. The possibility of simulating the lighting fixture behaviour is another

advantage of this technology.

Potreba zrychlenia odozvy medzi poZiadavkami trhu a realizacie findlnych produktov viedla firmu SEC k budovaniu modernej
technologickej zékladne v oblasti vyvoja, technickej pripravy vyroby i samotného vyrobného procesu. Pre vyvoj a konstrukciu
mechanickych Gasti vyrobkov SEC pouZiva progresivnu technolégiu 3D objemového modelovania s naslednou vizualizaciou

v softvérovom prostredi CATIA-CADAM. Tato technolégia nam umozniuje hned' na prvom stupni vyvoja vyrobku predloZit tvarové
a konstrukéné riesenie verne zobrazujlce predpokladané rieSenie potencidlnemu odberatelovi. Nemalou prednostou je mozZnost
simulovat budtcu aplikaciu vo virtudlnom prostredi so stanovenim optimélnych svetelno-technickych vlastnosti.

Composer’s built-in technical illustration capabilities. 3DVIA Composer allows users to
control and manage access to their intellectual property in 3DVIA Composer-generated
deliverables. With “Right Manager” settings, content creators can manage access
control when playing content with 3DVIA Composer Player and can also use patented
“Secure3D" technology to prevent copying or theft of the intellectual property.

3DVIA Composer od Dessault
Systémes' je desktop aplikacia
uréend na revolucné rieSenie
tvorby produktovych vystupov.
Animécie, ktoré zahfiiaju kinemati-
ku a reverznu kinematiku, ako aj
rastrové obrazky s vysokym
rozliSenim vratane BMP, JPG,
PNG a TIF, je velmi lahké vytvorit.
Tvorba 2D Giarovych grafik ako
SVG a CGM je rychla a jednodu-
ché vdaka zabudovanym schop-
nostiam technickej ilustracie.

S nastaveniami ‘Right Manager’
moZu tvorcovia obsahu pri prehra-
vani obsahu spravovat pristup a
taktiez mézu pouzit patentovant
Secure3D technoldgiu, aby sa tak
zabranilo kopirovaniu alebo
krddeZi duSevného vlastnictva.
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ENOVIA SmarTeam od Dassault Systéme
prinésa technickym oddeleniam velkych
podnikov produkt svetovej triedy a rapidnej
hodnoty: Product Lifecycle Management
(riadenie Zivotného cyklu produktu).
Zékaznik uziva obchodné vyhody, ktoré

mu prina$a optimalizované ovladanie
rozliénych produktovych dat a produktovo
zamerané procesy, ktoré pohanaju
spolupracu naprie¢ konstrukénymi

a inZinierskymi doménami, celym

podnikom a dodévatelskymi retazcami.

Dassault Systémes’ ENOVIA
SmarTeam delivers world-class,
rapid-value Product Lifecycle
Management engineering departments
of large enterprises. Its customer enjoy
rapid business benefits through
optimised control over diverse product
data across sites and product-centric
processes that drive collaboration
across design and engineering
domains, the entire enterprise, and
with supply chain partners. ENOVIA
SmarTeam’s robust offering is simple
todeploy, flexible and offers low total
costs of ownership.

o Svietidlo
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SEC is one of few, lighting fixture producers that owns FERBR 9
complete lighting simulation software and photometric lab
for measuring lighting parameters. Lighting simulation OPTIS
is the world's leading editor of CATIA integrated solutions
providing physics-based simulation and optimization of
lighting systems. By taking into account human vision and the
physical properties of materials, OPTIS tools enable us to
optimise lighting performance, visualise lit and unlit
appearance, and collaboratively validate colours, textures
and shapes. Later can be the results proved by real

lighting measurements in our photometric lab.

Firma SEC patri medzi poprednych vyrobcov svetelnej
techniky, ktori disponuji modernym softvérom a

fotometrickym laboratériom. Softvér OPTIS je svetovy leader

v simulacii svetelno-technickych parametrov svietidiel

v prostredi integrovanom pod CAD systémom CATIA. Vdaka
tomu v redlnom &ase uZ pocas vyvoja vieme simulovat a ]
optimalizovat svetelny systém vyuZivajlc fyzikalne parametre. [ : smyaton.hani /] a 70 ﬁ \ (i / Dltutoscae

OPTIS pontka mozZnost vizualizovat svietidlo /| s 00
2 % \ Mode: Polar

rozsvietené/zhasnuté a vdaka simulécii ludského videnia X e 7 \ ‘ /N e

dokaze zobrazit redlne videné farby, tvary a povrchy. Nasledne y \ / Cltmet

mozu byt tieto vysledky overené v naSom svetelno-technickom

ST g __ a0deg__ 0%y _7mca

laboratérii na redlnej vzorke svietidla.

Thanks to 12m long goniofotometer we are able even
within development process to verify photometric
parameters of new lighting. All of this is done with
special emphasis on harmony of design and optimal
lighting parameters. Optimal lighting parameters of
SEC fixtures are the result of long-time measurements
and conseque analysis by SPEOS. These results
determine the fixture design. Lighting fixture efficiecy is
measured by sphere integrator with 3m diameter

Fotometrické laboratérium na meranie fotometrickych
parametrov svietidiel a svetelnych zdrojov. Pomocou
goniofotometra s dizkou 12m je mozné uz v etape
vyvoja verifikovat fotometrické vlastnosti vyvijaného
svietidla s dérazom na stlad designu s optimalnymi
svetelno-technickymi parametrami, ktoré st vysledkom
dlhodobych merani a naslednych analyz v softvérovom
prostredi SPEOS, ktorych vysledky st premietnuté do
ich konstrukcie. Uginnosti svietidiel st merané

v gulovom integratore s priemerom az 3m.

We bring you complex software support based on professional sotware OPTIS
which enables you to design lighting project which takes into

the consideration all necessary factors in order to reach optimal

power consumption balance.

Ask SEC for LIGHTING SIMULATION on lab@sec.sk

Na zaklade nameranych parametrov Vam prindSame komplexnu

podporu, zaloZzent na PC profesionalnom sotvére OPTIS,

pomocou ktorych Vam navrhneme optimalnu svetelnd sustavu

s ohladom na vSetky potrebné faktory s cielom dosiahnut komfort osvetlenia
pri optimélnej energetickej bilancii.

Vyziadajte si pre vas projekt svetelno-technicky
vypocet na lab@sec.sk

www.sec-lighting.eu 17
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LIGHTING CALCULATIONS &

SEC is one of few, lighting fixture producers that owns complete lighting simulation
software and photometric lab for measuring lighting parameters. Lighting simulation
OPTIS is the world’s leading editor of CATIA integrated solutions providing
physics-based simulation and optimization of lighting systems.

By taking into account human vision and the physical properties of materials,

OPTIS tools enable us to optimise lighting performance, visualise lit and unlit
appearance, and collaboratively validate colours, textures and shapes.

Firma SEC patri medzi poprednych vyrobcov svetelnej techniky, ktori disponuju
modernym softvérom pre kalkulaciu svetelno-technickych parametrov svetelnej
sustavy. Softvér OPTIS je svetovy leader v simulacii svetelno-technickych parametrov
svietidiel v prostredi integrovanom pod CAD systémom CATIA.
Vdaka tomu v redlnom Case uZ poc¢as vyvoja vieme simulovat

a optimalizovat svetelny systém vyuZivajlc fyzikdlne parametre.
OPTIS pontka moznost vizualizovat svietidlo rozsvietené/zhasnuté
a vdaka simulécii ludského videnia dokéze zobrazit redlne videné
farby, tvary a povrchy.

Beam propagation / Ray tracing:

This module allows us to create any optical

model by applying optical properties to all surfaces, materials and light sources. After defining the optical
mockup, we will be able to visualize the rays as they propagate in the mechanical system. This module comes
complete with intelligent abilities to create interactive simulations where rays are propagated through 'active'
components in the 3D view. Moreover the rays are propagated with their wavelength information for further
analysis by us. Advanced scattering, anisotropic surface & diffusive material generator are also available.

Distribucia svetelnych lucov / Ray tracing:

Tento modul ndm dovoluje vytvorenie optického modelu definovanim optickych vlastnosti na vSetky povrchy,
materidly a pouzité svetelné zdroje. Po nadefinovani optického modelu interiéru vagéna, sme schopny
vizualizovat distribtciu svetelnych li¢ov priamo v 3D modeli. Tento odel ndm déva schopnost vytvorit /
vizualizovat interaktivnu inteligentnu distribuciu svetla v mechanickom modeli v nadvaznosti na vSetky
aktivne prvky v 3D. NavySe svetelné lice st definované aj s ich vinovou dizkou pre dal$ie analyzy.

Je mozné vyuZit aj generator rozptylu, anyzotropického povrchu a difiznych materidlov.

Light Distribution Curves
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OPTLS

Point lluminace Calculations

Osvetlenost / Fotometria:

Tento modul ndm dovoluje simulovat a analyzovat fotometrickl efektvitu nasho svetelného
systému. Toto je mozné pomocou niekolkych nastrojovpre osvetlenost (lux, candela),
svietivost, jas,... (cd/mQ,cd,...). Vypocet a samotné zobrazenie berie do Gvahy optické

vlastnosti povrchov, materidlov a svetelny tok svetelného zdroja. Vysledky (fotometrické
mapy, rezy, bodové merania) st pouzité na verifikovanie sdladu s normativnymi
poZiadavkami a Specifikdciou zakaznika.

SEC Lighting

LIGHTING CALCULATION

Illumination 7/ Photometry:

This module allows you to simulate and analyze the photometric efficiency of your
lighting systems. This is made possible through several tools for illuminance (lux,
footcandle....) , luminance (cd/square meter), intensity (candela...).

Propagation takes into account optical properties for surfaces, materials, and source
emission. Results (photometry maps, cross-sections, point measurements..) can be
used to verify compliance with International Standards or specifications, and even
exported to other software solutions.

Customer orientated lighting systems comply with both optimal illumination
parameters and design requirements of our customers. SEC always offers
you the possibility to create lighting systems from an idea to delivery.

Zakaznicky ori Iné systémy SEC su v silade

s optimalnymi svetelno-technickymi parametrami a dezajnovymi poZiadavkami nasho
zakaznika. SEC Vam ponuka komplexné rieSenie vasho projektu,

od prvotnej myslienky po sériovi vyrobu.

i
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THERMAL ANALYSIS GMSARX S5 caTia

* IMPROVE product performance, functionality and reliability
* REDUCE physical prototyping and production costs
* MINIMIZE risk of making design mistakes

4T GAA SR ONEE SWEEHDSS

During the enginnering and design process of a new product SEC pays high attention on

the reliability and life time parameters of an electronics including the LED modules.

In order to manufacture high quality electronics we regulary use powerful software tool for thermal
analysis which allows us to identify and avoid all risks due to the thermal load of any electronic
compoment.

It enables broadbased mechanical design engineers to perform fluid-flow and heat transfer

simulations directly from their 3D CAD models:

* Reduce prototyping costs drastically by replacing physical tests with virtual tests;

* Increase product quality while reducing production costs by helping your team reduce
errors and create better products; and

* Shorten the development cycle by enabling your team to conduct “what-if” tests quickly.

23 = SR 2 CU LIRS TR 7

T Pe350ut rovisioesoEn Lisass = Electronics Module
‘C:i; » The Electronics Cooling Module contains several features that make
06 E thermal management simulations of electronic systems more accurate.
.94 o
I 7 k] Besides extended databases of fan curves and packaging material
§ B or 2-Resistor components, it also contains specialized features
§ ] and physics such as a PCB model and joule heating due to
;1; s current flow.
3 i The Electronics Cooling Module is ideal for more
§ X detailed simulations of electronics systems.
; :
3 H
.7 3
.9 -
.2: ]
| " | Results: Normal mode 75mA
2 a
4 & g
: | Critical components
5 g
5 imm oy 1G1 g SEC number Name Max temperature -  Max temperature -
Toma: comours B analysis datasheet
fo®m B IOITE Y S R e & IR T S Y B S A T R e 50 L)L S100044 AL8807 59'500 150°C
TRS0249 NRS6045 52,5°C 105°C
SD0022 SS26 46,5°C 150°C
LED Module
SD0003 BYG10M 54,5°C 150°C
In order to obtain accurate results in lighting applications, special physics need to be considered. ST0022 IRFR420  45°C 150°C
The LED Module is not only suitable for LED lighting applications but also for any other lighting SD0075 DURIS ES 59°C 120°C
applications. It contains the necessary radiation models such as Discrete Ordinate and Monte SDRER3 SDPB2? TRSW249
Carlo and provides capabilities to absorb radiation in transparent materials and considers | e STO0044
refraction such as in lenses. [ ] ‘ L i
The LED Module is the ideal module for the lighting industry and especially for LEDs, it includes Hw SDQQ 75
a new unique LED model that provides the junction temperature and hot lumen. 0 ob lg © [:L STRN2?
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RAMS/LCC

B0.64
5869
58.74
57.78
56.83 . . . . .
s As a result of this analysis we gain all relevant information
23a7 needed for RAMS/LCC analysis (refer also to page No.45
am for more details).
S

SEC LCC analysis gives you the information

about all service and maintenance costs needed during
the whole lifetime of a train.

Thanks to this SEC is able to find the best ballance
between all the lighting performance, reliability and
Total Cost of Ownership (TCO).

L0 — You can be sure you get the pefect product with
T - @ high level of quality and reliability.

\\
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SEC Lighting & Interior

25 SIMULIA STRUCTURAL ANALYSIS

Besides the thermal analysis SEC pays high attention on the structural analysis, especially for both luggage racks and ceiling parts. SIMULIA provides us the complete
design-integrated simulation capabilities within the CATIA V5 design environment. Our designers use the familiar CATIA user interface to perform analysis directly on their master
reference model in CATIA. The combined CATIA Analysis and the SIMULIA Extended Analysis product suites offer us the possibility to accurately size our designs and quickly evaluate
the real world performance during the design phase.

Generative Part Structural Analysis

Generative Part Structural Analysis allows us to understand how our designs
behave and to accurately calculate the displacements and stresses within the part
under a variety of loading conditions. It also allows the vibration characteristics of
parts to be assessed by calculating the natural frequencies and the associated
mode shapes. Analyses can be performed on volume parts, surface parts and
wireframe geometries.

* REDUCE time and costs
* IMPROVE product reliability
* GAIN competitive advantage

Highlights:

* Allows our designers to more accurately size parts and understand the mechanical
behavior of their designs

* Provides rapid and accurate assessment of stress, displacement, and vibration
characteristics® Analysis is performed within the CAD environment so the analysis model
is fully associative with the CAD geometry and specification

* Tightly integrated with knowledge-based engineering

* Seamless analysis data management within PLM

T ———— —— s
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Generative Assembly Structural Analysis

Generative Assembly Structural Analysis extends
the capability of Part Structural Analysis, allowing
our designers to analyze assemblies as well as
individual parts. The analysis of assemblies,
including an accurate representation of the way
the parts interact and are connected, allows for
more realistic and accurate simulation.

()

umuuuuumuuuut
= 3 Highlights:

* Achieves fast and accurate structural and modal
analysis of an assembly

* Uses the assembly constraints and
parts material specifications from the design

* Provides a wide range of connections
and interactions

* Simulates the effect of bolt tightening
and pressure fitting

* Supports assembly of analysis for efficient
concurrent engineering
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Nonlinear Structural Analysis

Nonlinear Structural Analysis extends the CATIA V5 Analysis capabilities to allow more advanced simulation that includes nonlinear effects, such as large displacements
and material nonlinearity. Material plasticity, typical of metals, can be modeled, as can the nonlinear elasticity in hyperelastic materials like rubber.

Nonlinear Structural Analysis also provides more advanced contact capability including the automatic creation

of contact surfaces based on their geometric proximity.

Highlights:

* Includes the effect of large displacements

* Allows the plastic deformation of materials to be modeled

* Models the nonlinear elasticity of rubber and other hyperelastic materials

* Multi-step analysis allows the effect of multiple sequential loadings to be analyzed
* Provides advanced contact capability including automatic contact detection

* Performs thermal stress analysis when used in conjunction with Thermal Analysis

www.sec-lighting.eu 21



SEC Electronics

Electronics Production

A
kKirsten A\
soldering ag ESD PROTECTED

SMT ASSEMBLY

SEC uses 2 SMT electronics production

lines. This technolgy ensures a highest level of
quality, minimalizes human errors and allows us to
manufacture very sophisticated electronic designs.
The automatic assembly machines Samsung SM320
and SM421 offer all:

* High productivity (16000CPH+21000 CPH)

* high flexibility (components from 0201 up to
55x55mm or connector up to length 72 mm)

* high assembly accuracy to 30microns

at 3 sigma for QFP and IC components

with the fine pitch

Fie Test View HelptD Dsta JiG

Firma SEC vyraba vsetky elektronické

podzostavy svietidiel vratane LED modulov

na Spickovej SMT technoldgiach, ktorych

srdcom si SAMSUNG osadzovacie stroje. PouZitie
Spickovej technoldgie povrchovej montéze dosiek
plosnych spojov (SMT) zabezpeduje vysoku
kvalitu a opakovatelnost vyrobného procesu,

Robust Vision Algorithm

minimalizuje chyby ludského faktora a umoZziuje
vyrobu i vysoko naroénych technickych riesent.

SMT automaty Samsung SM320 a SM421 pontikaju:
* vysoku produktivitu (16 000 CPH + 21 000 CPH),
* vysokd flexibilitu (komponenty od 0201 do

55x55 mm, resp. konektory a? do dfzky 72 mm)

« vysoku osadzaciu presnost az 30 microns pri 3
sigma pre QFP a IC komponenty s jemnou roztecou.

SOLDERING
Lasting reliability of our electronic units
is ensured through utilization

of the most up to date solder X
wave technology covered by nitrogen
atmosphere by KIRSTEN.

PAJANIE

Dlhodoba prevadzkova spolahlivost
vyrabanych elektronickych Casti
svietidiel SEC je zaru¢ena pouZitim
jednej z najmodernejSich technolégii
spajkovania dutou cinovou vinou

v dusikovej ochrannej atmosffe

od firmy KIRSTEN.

modula wave

COMPLIANT
2002/95/EC
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ASYMTEK
ESD PROTECTED

AREA

PCB COATING LINE

The coating machine Asymtek SL-940 E is an absolute market leader and number
One on the marker in the filed of selective coating of PCB. The device is equipped
with both a patented filmcoat applicator for surface coating application with a very
exact definition of the application edge and a precise jet applicator for the fine
spot application on the areas with high selectivity. For the productivity increase and
the possibility of further handling with the coated PCB the device is supplied with
the curing oven Asymtek TC-2400 V4 which combines the infra-red heating

with the convection evacuation of solvent vapours. Both devices are equipped
with the air flow monitoring what prevents the formation of explosive

environment and so they ensure a safe operation.

LAKOVACIA LINKA DPS

Lakovacie zariadenie Asymtek SL-940 E je absolttnou Spickou a jednotkou na trhu
v oblasti selektivneho lakovania DPS. Zariadenie je vybavené patentovanym filmcoat
aplikatorom pre plo§né nanasanie laku s velmi presnou definiciou okraja néastreku a
preciznym jet aplikdtorom pre jemné bodové nanasanie na miestach s vysokou
selektivitou. Pre zvySenie produktivity a okamZiti moZnost dalSej manipulacie

s lakovanymi DPS je zariadenie doplnené o vytvrdzovaciu pec Asymtek TC-2400
V4, ktord kombinuje infracerveny ohrev s konvek&nou evakuéciou par rozpustadiel.
Obe zariadenia su vybavené monitorovanim prietoku vzduchu, ¢im zabrariuji vzniku
vybus$ného prostredia a tak zabezpeduju bezpecnu prevadzku.

www.sec-lighting.eu

SEC Electronics
ics Production
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Surface Coating FilmCoat Applicator Detail

Detail “FilmCoat” aplikatora pre plosné nanasanie laku

23



TRUMPF

SEC Lighting & Interior

CNC Metal Sheet Processing

CNC PUNCHING

High level of flexibility in the field of METAL PLATE
PROCESSING has been reached by using of one

of the most modern CNC technology by TRUMPF.

SEC uses the fleet of CNC punching machines

which allow us to reach high level of accuracy, speed

and flexibility. The working area is 2500x1250mm,

max sheet thickness 8mm and max puncing force 220kN.
Tha max puncing speed (E=1mm) 1400/min.

Thanks to this we are also able to produce
all metal parts according to
customers individual

requirements.

CNC DIEROVANIE

Vysoka flexibilnost vyroby kovovych dielov a tym

i findlnych vyrobkov je zaru€ena pouZitim jednej

z najmodernejSich CNC technoldégii na
spracovanie plechu od firmy TRUMPF.

Firma SEC vyuziva cell flotilu CNC vysekavacich
strojov dosahujlcich vysoku presnost, rychlost

a flexibility vyroby. Max rozmer pracovnej plochy je
2500x1250mm, material do hribky max 8mm
a max raziaca sila do 220kN. Max rychlost
razenia je az 1400/min (E=1mm).

To vSetko déva predpoklad pre vyrobu dielov,

ale aj kompletnych svietidiel aj podla
individuélnych poZiadaviek

nasich zakaznikov.
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TRUMPF
! SEC Lighting & Interior

Bl CNC Metal Sheet Processing

CNC BENDING

All quality, flexibility and produtivity are

the most important features we need

on a daily base to be able to manufacture

all standard products but also the customised

ones based on your requirements.
SEC uses TRUMPF bending machines fleet

which allows us to comply with this goals.

s
| TrumaBend V1300

The max bending length is 25600mm and
max press force 800kN.

Thanks to this we are also able to produce

all metal parts also according to customers
individual requirements.

CNC OHYBANIE
Kvalita, felxibilita a produktivita st poZiadavky,

s ktorymi musime denne poditat pri vyrobe naSich
Standardnych vyrobkoyv, ale aj tych

individudlnch od zakaznikov.

Vdaka flotile CNC ohybacich

strojov TRUMF vieme tieto poZiadavky

splnit vEas a vysokej kvalita.

Max ohybacia dizke je 2500mm
s max silou 800kN.

To vSetko déava predpoklad pre
vyrobu dielov, ale aj kompletnych
svietidiel aj podla individualnych
poziadaviek nasich zakaznikov.

All CNC TRUMPF machines are connected via SEC

intranet to both ERP ORACLE and PDM datamagement Smarteam.
It ensures both high level of flexibility of production and

reduces the human error to minimum.

Thanks to this all machines receive always

right CNC data based on validated drawings

which keeps the production flow smoothly

running during the shift.

Vsetky CNC stroje TRUMPF st cez SEC intranet priamo napojené
na ERP PRACLE a PDM datamanagement Smarteam softvér,
Go zaruduje stUcasne vysoku uroven flexibility vyroby a redukuje

moznost ludskej chyby operatora na minimum.
Vdaka tomu vSetky stroje dostévaji v redlnom Case tie
spravne CNC data podla aktualne platnych vykresov vyrobkov,

¢o zaruduje plynuly chod vyroby.

www.sec-lighting.eu 25



SEC Lighting & Interior

CNC Machining lelumatec/

DOOSAN

Infracore

EXTRUDED ALUMINUM PROFILES MACHINING
the drilling, routing, taping, cutting and notching

of aluminum profiles

(up to the lenght 15m, 600x600mm in section)

is ensured by CNC profile machining centre.

Thanks to this we are able to offer you customised
aluminum profiles processing with both highest
accuracy level and highest quality.

CNC OBRABANIE AL PROFILOV
vitanie, frézovanie a pilenie hlinikovych profilov

do dizky max.15m a do prierezu max.600x600mm
pomocou CNC obréabanieho centra.

Vdaka tomu je firma SEC schopna Vam poskytnut rieSenia
svietidiel alebo samotnych hlinikovych profilov

na mieru v najvys$sej presnosti a kvalite.

MULTI-TASKING TURNING CENTER

The integration of machining center and turning center
gives us unmatched flexibility in a wide variety of parts
configurations. From simple turning and milling, to
complex multi-axis simultaneous machining, all
operations can be completed in one machine.
Off-center machining with the Y-axis and milling

of angled surfaces with the B-axis greatly increases
the range of our applications.

PuMA MX1800ST

CNC OBRABACIE CENTRUM

integracia obrabacieho a frézovacieho centra nam
dava doteraz nedosiahnutelnu flexibilitu vo vlastnej
vyrobe Sirokého sortimentu dielov pre svietidla SEC.
Od jednoduchého vrtnia az po komplexné viacosové
simultdlne obrabanie, vSetky takéto operacie zvlada
jeden stroj. NavySe dalSia frézovacia Y-osa hlava pre
obrabanie uhlovych pléch s B-osou vyrazne zvysuje

moznosti technolégie a rozsah nasich aplikacii.
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, SEC Lighting & Interior

ﬁ GaLATEK Stud Welding & PowderPainting

SOYERKT-1550
presents highest quality of CNC capacitor discharge STUD
WELDING. It ensures us the long term perfect joints.

SOYER KT-1550
predstavuje najvy$siu kvalitu v CNC bodovani skrutiek,
&o zaruduje perfektni dlhodobu kvalitu spojov.

PE POWDER COATING

All, perfect pre-finishing of metal parts
in automatic degreasing line together
with modern technology with controlled
electrostatic coating of PE colours
guarantees the high quality and colour
tones variability of metal parts coatings.

HPQ CERTIFIED (by DEUTSCHE BAHN)

Die Bahn |DB

%

PRASKOVA LAKOVACIE LINKY
Dokonala predtprava kovovych dielov
automatickej odmastovacej linke

v st¢innosti s modernou

technolégiou riadeného elektrostatického
nanasania PE farby dava zaruku

vysokej kvality a variability

farebnych odtiefiov povrchovej

Upravy dielov svietidiel.

HPQ Certifikované (od DB)

Die Bahn |DB

27
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SEC Lighting & Interior Sej
Laser & CNC Router e

LASER MERCURY 609

for laser cutting of acrylic sheets with the
highest accuracy level 0,05mm and

max speed 2000m/s. Its power 350W

is perfect to cut the acryl sheet 10mm thick in
3x2m size. The system includes both automatic
loader/unloader and CCD camera which
increases its productivity enormously.

SEl laser works in tandem with

OCE UV FlatBed printer (see next page).

I ‘ 3
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MultiCam

LASER MERCURY 609

pouzivany firmou SEC na rezanie PMMA dosiek na rovinné
kryty svietidiel s presnostou 0,05mm a rychlostou az do
2000m/s. Maximalna velkost PMMA dosky je 2x3m.

S vykonom 350W si hravo poradi aj s materidlom hribky
10mm, ktord je dostatocna pre vsetky aplikacie SEC.
Systém je vybaveny automatickym nakladanim a vykladanim
a CCD kamerou.

V spolupréci so zariadenim OCE Arizona (na dal3ej strane)
sa tieto dve technoldgie podielaju na 100% samostatnosti
SEC vo vyrobe rovinnych plastovych krytov svietidiel vratane
zavesnych tabuliek a piktogramov pre nidzové, informacné

a reklamné svietidla.

3000 SERIES ROUTER
All steel powerhouse designed for large PC sheet format CNC
Routing for SEC lighting fixtures diffusers. The 3000 Series
moving gantry design machine capable of processing a unit of
material that allows 152mm clearance.
* Rapid transverse of 45,7m/min
* High-speed feedrate of 25,4 m/min
 High speed 32.000 RPM, high power industrial

standard spindles
« Control system with advanced industrial oriented features
The above given parameters rank the MultiCam 3000 Series

Router best in its class of machinery.

3000 SERIES ROUTER

uréeny pre CNC rézovanie velkoformatovych PC polykarbona-
tovych dosiek na svetelno-¢inné kryty svietidiel SEC. Vdaka jeho
designu je mozné frézovat matarial az do hribky 152mm.

* rychlost posuvu az 45,7m/min

* rychlost obrabania az 25,4m/min

* 32000 ot/min, vysokovykonné priemyselné vretena

* riadiaci systém s rozSirenymi priemyselne orientov.parametrami.

VSetky vysSie uvedené parametre zaraduji MultiCam 3000

Series Router na prvé miesto v jeho triede.

www.sec-lighting.eu



SEC Digital Company

ORACLE ERP ORACLE System

ORACLE ERP
thanks to the complex ERP system SEC is

ENTERPRISE
RESOURCE
PALNNING

capable to guarantee the production and
delivery of your order on time and both

in the right quantity and quality.

ORACLE EPR

Firma SEC je vdaka komplexnému ERP
systému dosiahnut, Ze objednané produkty
vam vyrobime a dodame nacas,

v spravnhom mnozstve a kvalite.

Master Production Schedule (MPS)

Item Master Data (Technical Data)

Bill of Materials (BOM)

Production Resorces Data

(Manufacturing Technical Data)
Inventories and Orders (Inventory Control)

~l
1)2(3
|

5678|910
12/13 14/1516[17 ||
19/20 211222324/ |

2627282930 31'

)

Purchasing Management \ “ —508
Material Requirement Planning (SFC) \ m m
Capacity Requirement Planning (CRP) | m ' ; |
Standard Costing (Cost Control) W—-Jllﬂ
Cost Reporting / Management (Cost Control) oo m
06 COG0000E
\
\

100% TESTING & LOGISTICS

Perfect built-up logistics and information systems ensure that each component is
on the right place in the right time and each product is delivered to you in time in the
highest quality standard.

Each lighting fixture, before you get it, is being 100% TESTED FOR 120 HOURS.
Within this period all technical parameters are measured in accordance with

their technical specification.

TESTOVANIE A LOGISTIKA
Dokonale vybudovany informacny a logisticky systém

je zarukou, Ze kazdy jeden komponent je v€as na spravnom meste a kazdy jeden
finélny vyrobok je vGas a v najvy8Sej kvalite doruceny zékaznikovi.

Na konci vyrobného procesu sa sami uistujeme 100% testom kazdého svietidla
o vysokej kvalite findlneho produktu skér ako odchadza k Vam.

Kazdé svietidlo je zahorované 120 hodin, pocas ktorych su

N
N
N
N
N
AN
N

zmerané parametre v sulade s technickymi podmienkami vyrobku.
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SEC Competences
Customised Solutions

YSTEM ==
UPPLIER

Customised |
Project

’

Design

* SEC is the system supplier providing you complex customised solutions with perfectly ballanced performance, costs and energy consumption.
* SEC possess extensive experience in developing and manufacturing customised Lighting & Interior Part solutions for customers all over the
world. We offer you cost-effective design cooperation from the very beginning of the project in order to provide you complex solution
in compliance with all regulations and your own design ideas.
* We offer you the whole SEC project team including all mechanical engineers, electrical engineers and lighting specialists which make
sure you get the perfect product.
* SEC is professional system supplier for all Lighting & Interior Parts manufacturer where you can find everything under one roof
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Plug&Play
Design

e Lighting

* Including dimming
* Including intelligent cotrol

13’ !

e

www.sec-lighting.eu

 Luggage Racks
* Including‘réading tights~ =
* Including seat reservation systems
* Including speakers

 Ceiling |
* Including main / side ceiling panels
*Including AL profiles

. Incm\cl‘ng\hgbtlng

% aglnsludmg speakeE\

TECHNOLOGY KNOW-HOW
ENGINNERING TOOLS
LIGHTING SIMULATIONS
THERMAL ANALYSIS

STRUCTURAL ANALYSIS lRlS ))

IRIS QUALITY Certification




SEC Competences
SEC Interior Parts Competences

Luggage Racks

Reading Lights

Seat Reservation
System

s e By
1 7.2 pieoe bun sl o

32

Plug&Play
Design

Underseat
Lighting

TECHNOLOGY KNOW-HOW

ENGINNERING TOOLS
LIGHTING SIMULATIONS
THERMAL ANALYSIS
STRUCTURAL ANALYSIS
IRIS QUALITY
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» SEC is the system supplier providing you complex customised solutions with perfectly U PP LI E R

ballanced performance, costs and energy consumption.

» SEC possess extensive experience in developing and manufacturing customised Lighting &
Interior Part solutions for customers all over the world. We offer you cost-effective design
cooperation from the very beginning of the project in order to provide you complex solution Saloon ng htlng
in compliance with all regulations and your own design ideas. .

» We offer you the whole SEC project team including all mechanical engineers, electrical
engineers and lighting specialists which make sure you get the perfect product.

* SEC is professional system supplier for all Lighting & Interior Parts manufacturer where
you can find everything under one roof
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Air Outlet
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Plug&Play
Design

SEC Competences

LUGGAGE RACKS

* READING LIGHTS

« SWITCHES

* DIRECT MAIN LIGHTING

* “MOOD” LIGHTING

* SEAT RESERVATION SYSTEM
« SPEAKERS

Reading Lights

Seat Reservation
System
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Contactless
Switch

Connectors

34 www.sec-lighting.eu



» SEC provides you the possibility to design and manufacture the luggage rack according
to your specification

» SEC integrates all reading lights, main lighting, “mood” lighting, switches, speakers and seat
reservation display all together in one complex system which offers you the advantage to get
perfectly balanced “PLUG&PLAY” solution

* We offer you the whole SEC project team including all mechanical engineers, electrical
engineers and lighting specialists which make sure you get the perfect product.

» SEC provides you whole support including structural analysis, thermal management
analysis, lighting simulation to make sure you get the product in compliance with
all regulations and your own design ideas

* SEC is professional system supplier for all Lighting & Interior Parts manufacturer

where you can find everything under one roof

www.sec-lighting.eu
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Direct Lighting

“Mood"Lighting
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Plug&Play
Design

SEC Competences

MIDDLE & SIDE CEILINGS

MIDDLE AND SIDE CEILING PANELS

Functional « FUNCTIONAL AL PROFILES
AL Profiles « MAIN LIGHTING
« INDIRECT LIGHTING
- SPEAKERS
WIRING

Mliddle & Side
Ceiling Panels

LED SPOT
Lighting

Wiring
and
Connectors

- www.sec-lighting.eu

36



[ | |
YSTEM ==
* SEC provides you the possibility to design and manufacture the complete ceiling kit U PP LI E R

according to your specification
» SEC integrates all middle and side ciling panels, main direct lighting, indirect lighting, speakers
and complete electrical interfaces together in one complex system which offers you the advantage
to get perfectly balanced “PLUG&PLAY” solution ) .
* We offer you the whole SEC project team including all mechanical engineers, electrical ng htlng

Direct Main

engineers and lighting specialists which make sure you get the perfect product.

» SEC provides you whole support including structural analysis, thermal management analysis,
lighting simulation to make sure you get the product in compliance with all regulations and
your own design ideas

* SEC is professional system supplier for all Lighting & Interior Parts manufacturer
where you can find everything under one roof

LED SPOT
Lighting

Speakers
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SEC Competences

BONDING : DIN6701 A2
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Adhesive bonding allows an optimum mix of materials - via

intelligent use of adhesives the most suitable materials can be joined.
Rail vehicles have become ever lighter due to the use of adhesives.
The advantages of adhesive bonding for transport vehicles are higher
speeds, lower fuel consumtion, greater comfort and more favorably
price reduction. Through the use of adhesives in the rail vehicle

SEC has gained a genuine alternative to traditional joining
techniques such as riveting and welding.

The reduction in vehicle weight, improved space usage, new design
opportunities, less corrosion and easier repairs and disassembly have
made adhesive bonding attractive for our products. Lighter weight rail
vehicles which can withstand higher loads - this is an objective which
SEC achieves using adhesive bonding technology.

SEC is professional system supplier which offer you
complex customised solutions

UPPLIER

www.sec-lighting.eu
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SEC s.r.o.

at its location

Jakuba Haska 11, SK- 94901 Nitra

after having successfully verified its suitability was issued a certificate
by the certification body on the suitability of performing adhesive bonding
on rail vehicles and parts in accordance with DIN 6701.

The company has verified its suitability to perform adhesive bonding
on parts within the scope of

Class A2

in accordance of DIN 6701.

The certificate no. TC-K/6701/A2/N/2016/507
was issued on February 18", 2016, and is valid until December 13", 2018,
according to the details and remarks given.

jZZ\ Vo

Dipl.-Ing. Julian Band, Head of Certification Body

TechnologieCentrum Kleben « TC-Kleben GmbH « Carlstrasse 50 « D - 52531 Uebach—Palenberg ¢ Germany * www.tc-kleben.de
TechnologieCentrum Kleben is a Certification Body authorised to carry out audits pursuant to DIN 6701.



LED Technology

SEC LED PHILOSOPHY

Our engineers are among the world’s leading experts on LED technology

SEC aims to sell LED luminaires with single LEDs, LED modules and LED
drivers with the best possible quality. We also strive to provide customers
with the quality they want, nothing more, nothing less.

By doing this, we provide a good cost/benefit ratio to all our customers.

SEC pontka LED svietidla vybavené singel LED, LED modulmi a LED
predradnikmi v najvy$Sej kvalita. Nasim cielom je vzdy ponuknut zdkaznikom

td najlepsiu kvalitu. Vdaka tomu Vam prindSame vyvazeny pomer cost/benefit,
nékladov a zisku vo forme toho spravneho svetelného systému pre Vas projekt.

We use their expertise to design and manufacture innovative products with low energy consumption and long life. Equally important is our experience and
know-how about the design of optics and thermal control, so that the products will perform to standard over a long period of time.

Nas vyvojovy tim pati k vedicim expertom v LED techoldgii

SEC vyuziva dlhodobé skiisenosti nasho LED vyvojového timu na kostrukciu a vyrobu inovativnych svietidiel s nizkou spotrebou elektrickej energie a dlhou Zivotnostou.

Sucastne je velmi doleZita nasa skisenost a know-how pre navrh optickej slstavy a tepelného manazmentu, ktora vyrazne prispieva k dlhodobo garantovanému vykonu

svetelnej slstavy.

© QUALITY

SEC's priority is to reach the best paramaters regarding the reliability, efficiency
and lifetime and therefore SEC uses only LEDs from established manufacturers
CREE, LUMILEDS, OSRAM and SAMSUNG. Our lighting fixtures can be
equipped with all LowPower, MidPower and HighPower LEDs up to 7W with
the chromaticity temperature of 2600K-10000K.

With the aim to reach the best possible energy balance and reliability and by
this saving the service costs, we use only LEDs with guaranteed efficiency up to
200Im/W and lifetime of even more than 100.000h. But LED technology is in
dynamic development and its parameters are becoming to be better and better
in the near future.

o KVALITA

Prioritou firmy SEC je dosiahnutie najlepsich parametrov na poli spolahlivost,
Gcinnosti a Zivotnosti a preto SEC pouZziva len LED od renomovanych svetovych
vyrobcov CREE, LUMILEDS, OSRAM a SAMSUNG. Nase LED svietidla mézu
byt vybavené LED LowPower, MidPower a HighPower aZz o vykonu 7W/LED

a teplotou chromati¢nosti od 2600K-10000K.

S cielom dosiahnut najlepsi pomer spotreby elektrickej energie a spolahlivosti

a uspor servisnych nakladov, SEC pouZiva len LED s garantovanou Géinnostou
az 200Im/W a Zivotnostou aj viac ako 100000hod. Ale LED technolégia je

v dynamickom vyvoji a jej parametre sa neustale zlepsuju.

o X-TRA EFFICIENCY

SEC lighting fixtures equipped with LEDs reach today the efficiency up to
200m/W in the great range of surrounding temperatures -30°C up to +70°C.
For comparison: the T5 tube reaches the efficiency of 104Im/W; however, only
in the narrow range of operating temperatures (by 35°C). And with increasing
or decreasing temperatures, its efficiency lowers significantly comparing to the
LED which efficiency changes only little.

@ X-TRA UCINNOST

SEC LED moduly dosahuju v sti¢asnosti bezne tcinnost az 200Im/W v celom
rozsahu prevadzkovej teploty -30°C up to +70°C. Pre porovnanie, Ziarivka T5
dosahuje Gcinnost 104Im/W, ale iba vo velmi izkom rozsahu okolite] teploty
(okolo 35°C). ZvySenim alebo zniZenim tejto teploty sa prudko meni aj jej
ucinnost, pricom pre LED technoldgii sa tato meni len mierne.
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o DESIGN

SEC brings on the market new innovative design solutions for LEDs; designs
which were until now impossible to design with the common light sources.
Thanks to this, you can create innovative solutions, where the light is in harmony
with the whole interior.

e DIZAJN

SEC prindsa na trh novy inovativny dizajn LED svietidiel, dizajn, ktory doteraz
nebol mozny pouzitim beznych konvenénych svetelnych zdrojov. Vdaka tomu Vam
ponukame moznost vytvorenia inovativnych rieSeni vasich projektov, kde su
svietidla v harménii s celym interiérom.

© LED LIGHT COLOUR CONTROL (BINNING)

Particular attention is given to the colour temperatures and colour rendering
qualities of the LED light sources we use. Therefore SEC uses only max 3-STEP
MacAdam LED Binning in order to achieve smooth chromaticity along the entire
LED lighting system lenght.

o LED FARBA SVETLA - BINNING

Velky déraz je kladeny na teplotu chromati¢nosti pouzitych LED. Preto SEC
pouziva max 3-STEP MacAdam LED binning (vyber) tak, aby bola teplota farby
svetla pouzitych LED rovnaké po celej dizke LED svetelného systému.

o X-TRA LIFETIME / EFFICIENCY

The guaranteed lifetime is min. 70000h, which is 4 times higher than the
common T5/T8 fluorescent tubes. However; there are now LONGLIFE
fluorescent tubes T5/T8 on the market with lifetime of 60000h. With both
solutions, there is a possibility to reach significant reductions regarding the
service and maintance costs of the SEC lighting systems. It has also significant
impact on LCC analysis.

© X-TRA ZIVOTNOST 7 UCINNOST

Garantovana Zivotnost LED je min 70000hod, ¢o je aZz 4-krat viac ako bezné
T5/T8 Ziarivky. AvSak, na trhu st dostupné aj LONGLIFE verzie Ziariviek so
Zivotnostou az do 60000hod.

Kazdopéadne, obe rieSenia Vam prinasaju vyznamnu Gsporu servisnych nakladov,
&o ma velky vplyv na LCC analyzu.

www.sec-lighting.eu



LEDs come in all colour temperatures, but white LEDs are not always white...

Because LEDs do not have a full colour spectrum, we must pay special attention

to their colour quality and colour rendering capabilities. Otherwise, a lighting
installation with visible colour differences may be an outcome.

LED svetelné zdroje su dostupné vo vsetkych teplotach farieb, ale biela nie je
vzdy biela...

Pretoze LED nepokryvaju celé spektrum, je nutné klast doraz na kvalitu farbu
svetla a droven koeficientu podania farieb (CRI). V opaénom pripade moZzu
vyniknut viditellné rozdiely vo farbe svetla jednotlivych LED.

o LED LIGHT COLOUR CONTROL (BINNING)

When LEDs are produced, the production outcome is LEDs with many different colours or colour
temperatures. CIE's 1931 colour diagram is used to create a binning structure, i.e. groups of diodes
that share the same colour characteristics. The LED suppliers offer different bins to luminaire

manufacturers. The fewer bins the higher cost. Some binning systems relate to the human eye's colour

sensitivity via a model called MacAdam ellipses. The ellipses are mapped onto the binning structure in
the colour diagram and their size corresponds to the LED's colour tolerance. The size is measured in
steps. The more steps, the bigger tolerance and the easier it is to spot a difference in colour.
Generally, a 3-step ellipse is considered a good colour tolerance.

o LED FARBA SVETLA - BINNING

V priebehu vyrobného procesu LED zdrojov vznikaju rézne farby svetla. Preto pre triedenie jednotivych
farieb (BINNING) je pouzivany farebny diagram CIE1931. Binning znamend roztiedenie vSetkych LED
do “koSov” podla rovnakych farebnych charakteristik. Potom vyrobcovia LED zdrojov pontkaji nam,
vyrobcom svietiiel, rzne kombinacie BINov (kogov). Cim je tato selekcia uz$ia, tym je cena samotnej
LED vyssia. Niektoré binovacie systémy su postavené na citlivosti a rozoznatelnosti rozdielov farieb
[udskym okom - jedna sa o MacAdam elipsy. Elipsy mapuju binovaciu Struktdru v farebnom diagrame
a ich velkost kore$ponduje s farebnou teleranciou LED. Ich velkost je definovana v krokoch. Cim viac
krokov, tym vyssia tolerancia a tym viditelnejSia rozdielnost farieb jednotlivych LED v linii.

VSeobecne, 3-krokova elipsa je povazovana za akceptovatenu toleranciu, ktora uz nie je ludskym okom
pozorovatelna.

MacAdam ellipses vary in size (number of steps) according to the colour variance of the LEDs inside
the ellipses. The bigger the ellipse, the more variance (less uniformity)

MacAdam elipsy st réznych velkosti (poGet krokov) podla farebnej varidcie LED vo vnditri elipsy.
Cim je elipsa va&sia, tym je varidcia vy$Sia (mensia uniformita farby svetla)

0.9 —

1steps 2 steps

www.sec-lighting.eu

SEC LED Know-How

LED BINNING

400 500 600 700 nm

Colour temperature indicates whether a light source is
perceived as warm, neutral or cool white. LEDs may be
produced in all colour temperatures, which are defined by
the dominating wavelengths. The colour temperature of

a LED is characterized by the blue and yellow peaks in
the spectrum.

Farba svetla indikuje, ¢i je svetelny zdroj vnimany ako
teplo biely, neutralny alebo studeno biely. LED zdroje
mozu byt vyrobené vo vSetkych farbach svetla, tie su
definované dominantnymi svetelnymi dizkami. Farba
svetla LED je charakterizovand modrymi a Zltymi
vrcholmi spektra.

LED array with different colour temperatures for each
diode. This may be the result of poor colour control.
SEC solution: All SEC LED luminaires have

a colour tolerance (BINNING) of 3 MacAdam steps
or better.

LED linia s viditelne réznymi farbami svetla pre jednotlive
LED. Toto mdZe byt vysledok, ked sa nekladie déraz na
spravny vyber a kontrolu chromati¢nosti.

SEC rieSenie: vSetky SEC LED svietidla maja
toleranciu farby (BINNING) na urovni 3-step
MacAdam alebo lepSiu.
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SEC LED Know-How

LED LIFETIME
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LEDs last longer and do not need to be replaced as often as many
conventional light sources. One of the benefits of the LED is its long lifetime.
Because it has no movable parts or filaments that may break, LED'’s can have
long lifetimes.

That makes them particularly well suited when the luminaires are not easily
accessible for lamp replacements. Thanks to this the service and maintenance
costs are lower (LCC analysis).

Zivotnost LED je dlhia a nemusia byt tak asto menené ako vag&sina beZnych
svetelnych zdrojov. To je jedna z vyhod LED - Zivotnost. To dava predpoklad
ich pouzitiu napr. v aplikaciach, ktoré su tazko pristupné poc¢as udrzby alebo
servisu. Vdaka tomu vyrazne klesaju celkové néaklady na prevadzku/udrzbu
svetelného systému, €o sa prejavi v jeho LCC analyze.

We normally define the lifetime of a LED as the time expected for it to drop to 70 % of its initial light
output. This measure is called L70. A typical L70 lifetime is 70.000 hours.

In a lighting installation, a fluorescent lamp would be replaced 3,5 times before 70.000 hours
operation time is reached. Fluorescent lamps will loose 10% of their light output before they are
replaced. The LED, however, does not need to be replaced, but its light output will drop 30% over
its lifetime.

Sometimes, the no-name LED driver lifetime is the bottle neck of the system design. If e.g. the driver
lifetime is limited to 50.000 hours at the rated ambient temperature, and the LED module lifetime is
longer at the same temperature, the lifetime of the complete luminaire is exhausted at 50.000 hours,
unless the driver may be replaced.

Therefore SEC pays high attention to achieve the electronic ballast lifetime min 120.000h.
Even during the enginnering and design phase we always take care of easy and fast
spare part replacement and maintenance. Thanks to this you can be sure you alwas get
SEC lighting fixture with low maintenence costs and service friendly design.

Zivotnost LED je bezne definovana poklesom svetelného toku
0 -30% v porovnani s pociatocnym svetelnym tokom. Tento
parameter je nazyvany L70. Typick& hodnota L70 zodpoveda
Zivotnosti 70000hod.

V priebehu tychto 70000hod by bola bezna Ziarivka vymenena
aZz 4-krét, priom pokles jej svetelného toku pri vymene je okolo
10%. Svetelny zdroj LED, aj ked este funkény po 70000hod
prevadzky, ale jeho svetelny tok klesé az o -30%.

Zivotnost LED svietidla nie je len vecou LED samotnych.

Vela-krat je problém samotny “no-name” LED elektronicky

predradnik. Ak je jeho Zivotnost deklarovana len na 50000hod, tak

celkova Zivotnost celého svietidla je tym limitovana.

Preto SEC kladie velky déraz na dosiahnutie Zivotnosti elektronického predradnika na
uarovei min.120000hod. Zarovei, uz v priebehu konstrukcie svietidla vyvojovy tim SEC
dba na to, aby boli vSetky jeho diely lahko a rychlo vymenitelné a tym znizené LCC
naklady na vasu svetelnu sustavu.

Lumen maintenance curves including number of lamp replacements before 70.000 hours for conventional light sources. T5 fluorescent tubes are normally replaced after 20.000 hours. Long life tubes

T5/T8 may last for even longer — even up to 50.000 hours. By the time they are replaced, they have lost about 10% of their initial light output, comparing LED which losts even 30%.

Krivky starnutia ukazujiice pocet vymen do 70000hod prevadzky pre LED a bezné svetelné zdroje. Napr. Ziarivky T5 maji bezne Zivotnost 20000hod, i ked je potrebné povedat, ze st v ponuke aj T5/T8

LONGLIFE verzie so Zivotnostou porovnatelnou s LED, az 50000hod. Pri ich vymene je strata svetelného toku len 10%, pri¢om LED stracaji az 30%.
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With a lumen maintenance factor of 0,8 lighting installations must be over
dimensioned.

Since the definition of LED lifetime is related to L80, the lamp lumen
maintenance factor (LLMF) is therefore 0,8. This light loss is countered by
adding extra light in the lighting installation’s initial phase. SEC always plans for
100% light output as the end of the instalation’s lifetime in order to have enough
light at the end of life.

Ked berieme do Uvahy Cinitel poklesu svetelného toku 0,8 musi byt svetelna
sustava LED predimenzovana. KedzZe je definicia LED Zivotnosti zaloZena na
parametre L80, Sinitel poklesu svetelného toku LLMF je 0,8. Tento pokles
svetelného toku musi byt zahrnuty ako extra +20% navySenie vykonu pri svetelnej
kalulacii projektu. SEC pri svetelnej kalkulacii vzdy pocita so 100% svetelnym
vykonom na konci Zivotnosti svetelného zdroja.

The other factors that contribute to the light installation’s maintenance factor (MF) are the light survival
factor (LSF), the room surface maintenance factor (RSMF) and the luminaire maintenance factor (LMF).
The product of these factors will bring the maintenance factor (MF) down to somewhere between 0,6 —
0,8 depending on application and type of luminaire.

Installations with T5 luminaires with a LLMF of 0,9 will have a high maintenance factor. Whereas LED
installations with a LLMF of 0,7 will have a low maintenance factor.

Because of the LLMF of 0,8 for the LED, the lighting installation needs to be over

dimensioned by a factor of 25% (1 divided by 0,8). This may lead to a higher energy
consumption. Therefore SEC pays special attention to LED lifetime curves and application of SEC
intelligent control systems to minimise this factor.

Even nowadays some LEDs have longer lifetimes than L80 50.000 hours. Therefore the
LLMF is higher at comparable lifetimes, the lighting installation’s maintenance factor is
higher and the energy waste is less. For example, with a LLMF of 0,85 instead of

0,7, the over-dimensioning is reduced from 43% to 18%.

Dalgie faktory, ktoré prispievaju k &initelu Gdrzby (MF) sd hlavne “mortalita” svetelnych zdrojov (LSF),
Cinitel znedistenia priestoru (RSMF) a Cinitel udrzby samotného svietidla (LMF). Vysledkom stginu
tychto faktorov je, Ze vysledny Cinitel idrzby (MF) méze klesnut az na droveri 0,6-0,8 v zavislosti na
aplikécii svetelnej sustavy.

Projekt s pouzitim T5 Ziariviek ma Cinitel poklesu svetelného vykonu 0,9 (LLMF) a bude vy$si ako pre
rovnaky projekt s pouZitim LED, kde tento &initel ma hodnotu len 0,8.

Kedze je LLMF pre LED na drovni 0,8; nominalny svetelny tok celej stistavy musi byt predimenzovany
0 +25% (1:0,8=1,25). Toto vedie k vy$3ej spotrebe elektrickej energie, a preto SEC kladie déraz na
vyber spravnych LED s optimalnou Zivotnostnou krivkou a pouZitim inteligentnych riadiacich systémov
je mozné tento neriaznivy faktor minimalizovat.

UzZ aj dnes sl dostupné LED na trhu, ktoré maji dlhSiu Zivotnost ako L=70 50000hod. Vdaka tomu je
Cinitel LLMF vy$§i a tym aj Cinitel Gdrzby dosahuje vyssie hodnoty pri niz8ej Grovni predimenzovania a
tym aj nizSej celkovej spotrebe elektrickej energie ststavy. Ak napriklad pouzijeme LED s LLMF 0,85

namiesto 0,7 ,tak potrebné predimenzovanie je znizené z hodnoty 43% na Uroven 18%.

MF = LLMF * LSF * RSMF * LMF

LED MAINTENANCE FACTOR
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SEC LED Know-How

LLMF = 0,7

Energy “waste”

10 20 30 40 50 60 70
Hours of operation (1000 hours)

LLMF = 0,85

Less energy “waste”

10 20 30 40 50 60 70
Hours of operation (1000 hours)

Installed lumen packs as a result of LLMF=0,7 and 0,85. SEC always plans for 100% light output at the end of the instalation’s lifetime in order to have sufficient light
performance at the end of life. Maintenance factors are used to account for the degradations in lumen output and other factors and the initial light output must be therefore

higher.

InStalovany svetelny tok LED svietidla ako vysledok LLMF=0,7 a 0,85. SEC pri svetelnej kalkulacii vZdy pocita so 100% svetelnym vykonom na konci Zivotnosti svetelného
zdroja. Cinitele (drzby a iné dalSie faktory majti vplyv na to, Ze svetelny tok svetelného systému pri indtalacii musi byt omnoho vy$si.

www.sec-lighting.eu
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SEC Experience

TOTAL COST OF OWNERSHIP

Costs

LED LED
Fixture Fixture
HAYI H Bll

. Maintenance costs
Naklady na udrzbu

. Initial costs
Vstupna investicia

Lifecycle costs

Celkové naklady

The figure explains the principle of total cost of ownership.
The initial investment of the LED installation may be higher, but the LEDs
lower energy consumption and maintenance cost may provide a lower

total cost over the lifetime of the LED installation

Tento priklad ukazuje princip celkovych nékldov na projekt (TCO).
Vstupna investicia moze byt vyssia, ale nizSou spotrebou elektrickej
energie and usporou servisnych nakladov mdZe priniest celkovo nizsie

naklady pocas celej Zivotnosti svetelného systému.
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Total cost of ownership (TCO) may be lower for LED installations.

The introduction of LED has led to a rush among lighting producers,
train manufacturers and operators to use the new technology in new and
modernised installations.

Celkové naklady na obstaranie a prevadzku (TCO) svetelného systému
LED moZu byt nizSie ako v pripade konvenénych svetelnych zdrojov.
Prichod LED technolégie vyvolal “vir" na trhu, medzi vyrobcami svietidiel,
vyrobcami vlakov a Zelezni¢nych operatormi vo vybere a pouziti novej
svetelnej technolégie pre nové projekty a modernizacie.

Repairs

However, to make the LED Lighting supplier decision should be done with care. Not all LED lighting
suppliers offer you professional LED design. The lower price for the fixture does not have to mean
also the lower total costs during the installation’s life time.

Therefore, a total cost of owneship (TCO) approach is crucial, analysing all:

* investment in luminaires

* energy costs

» maintenance costs (preventive maintenance + corrective maintenance)

« cleaning costs

« others

Also, sensors should be taken into account, since they will reduce energy costs and increase
luminaire lifetime further.

SEC offers solution: We advise our customers to carefully evaluate the payback time of
installations with SEC LED versus alternatives. LED technology is being in dynamic
development and its parameters are becoming to be better and better.

Ask our team to prepare the LCC analysis for your project.

Vyber dodévatela pre LED svetelny systém je doleZité rozhodnutie. Nie vSetci dodavatelia LED
svietidiel ponukaju profesionélne rieSenie vhodné pre kolajové aplikécie. Napriklad, nizSie
obstaravacie naklady na “bezné” LED svietidlo nemusia znamenat aj nizSie celkové naklady pocas
celej Zivotnosti vagéna.

Preto je kla€ovy pristup posudzovania celkovych nakladov (TCO), ktory zohladriuje:

« naklady na obstaranie

* spotrebu energie

« naklady na udrzbu (preventivna a korektivna)

« naklady na Cistenie

* ostatni Gdrzbu

Okrem iného, nemalo by sa zabudat na moznost pouZitia pridavnych senzorov (PIR alebo okolitého
osvetlenia), ktoré méZu navy$e prispiet k Uspore elektrickej energie a predizeniu Zivotnosti.

SEC pontika rieSenie: Odporic¢ame nasim zakaznikom starostlivo vyhodnotit navratnost
pouzitia LED svetelnej sistavy v porovnani s “beznymi” rieSeniami. Nas tim Vam ochotne
spracuje LCC analyzu, ktora ukaze vhodnost pouzitia tej ktorej verzie vzhladom na
celkové naklady a ich navratnost v case.

www.sec-lighting.eu



SEC Support

e LCC ANALYSIS
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Cost of corrective maintenance
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Company SEC pays much attention to design of products not only from the technical

lh2  Corrective Maintenance costs

but also from the costs point of view, what is expressed by the TCO
(Total Costs of Ownership) parameter.
The TCO gives valuable information about the product total costs during the whole lifetime

of a train set (purchase price + operating costs).In order to specify the value of the TCO,
company SEC uses the results of exact simulation methods (lighting simulation, thermal
analysis - see pages No.18-20) and the years of the company specialists experience.
The results of these analyses create the basis for

the LCC analysis and the product TCO specification.
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Our team will be glad to process the LCC analysis for you, which will show
the suitability of using the specific product solutions with regards
to the total costs and their repayment time.

Remarh: Siuia actites a1 Nghhgied by gren oo
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D Failure Rates/ MTTR

Firma SEC kladie velky déraz na design svojich produktov

maintenance cost

nielen z hladiska technického, ale aj nakladového, ¢oho

Laa B0/000 vyjadrenim je parameter TCO (Total Costs of Ownership).
TCO poskytuje cennu informaciu o celkovych nakladoch
25000 50000 na produkt pocas celej Zivotnosti vlakovej stpravy
/ (ndkupna cena + prevadzkové naklady).
20000 40000 Pre uréenie vysky TCO firma SEC vyuZiva vysledky

exaktnych simulagnych metdd (svetelna simulacia,
15000 30000 teplotna analyza - pozri str. 18-20) a dlhoro&né skisenosti

svojich Specialistov. Vysledky tychto analyz st zakladom
pre LCC analyzu a stanovenia TCO produktu.

10 000 20000
5000 / o560 Nas tim Vam ochotne spracuje LCC analyzu, ktora

/ ukaze vhodnost pouzitia moznych rieSeni produktu
6 (RN N DNNE AN NI ARNEEARNEEAN o vzhladom na celkové naklady a ich navratnost

1234567 891011121314 1516 17 181920 21 22 23 24 2526 27 28 29 30 31 32 33 34 35 36 37 38 39 40 Véase.

Total cost over the entire life span
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SEC Electronic Design

Electronic Ballasts

« reliable function in entire range on power supply

« stabilization of the light output in entire range on power supply

« reliable start-up also of fluorescent tube instigated by low temperatures
« resistance to dynamic and static overvoltage

« low level of its own interference

* long time resistance to vibrations and corrosion

* high number of start-ups per fluorescent tube more than 500.000

* MTBF at level min 400.000h

« spolahliva funkcia v celom rozsahu napajacieho napatia

« stabilizacia svetelného toku v celom rozsahu napéjacieho napétia
« spolahlivy Start svetelného zdroja aj pri nizkych teplotach

« ochrana voci dynamickému a statickému prepétiu

« garantovany pocet zapalovacich cyklov (min 500000 pre Ziarivku)
« MTBF na arovni min 400000hod

SEC electronic ballast are made in compliance with all:

SEC elektonické predradniky st kondtruované tak, aby sifali predpisané normy:

* EN50311:2003, EN50155:2007, UIC555-1:1984, IEC60571:2012,
EN61347-1:2008, EN61347-2-3:2011, EN61347-2-13:2006,
EN62384:2006 (unless stated otherwise)

24v| |4sv| [72v| |110v| |LED| |9 E-)‘

CENTRAL @

TEST 4]

o))

SEC manufactures whole range of LED and fluorecent tube electronic ballasts for DC 24V, 48V, 72V, 110V
in 5 different design versions:

1) Electronic ballasts for LED or fluorescent tube (non-dimmable)

2) Electronic ballasts for LED or fluorescent tube with STEP dimming function: preset levels (SETTING versions)

3) Dimmable Electronic ballasts STEPLESS Dimming (avilable only for LED versions)

3) Dynamic Colour Mixing

5) Intelligent addressable electronic ballast for LED or fluorescent tube with CENTRALTEST and data BUS communication (LUXMATIC control)

SEC vyraba celu Skalu elektronickych predradnikov pre LED alebo Ziarivky pre napajacie napatia DC 24V, 48V, 72V, 110V
v 5 drovniach vybavy:

1) Elektronické predradniky bez funkcie stmievania pre LED alebo Ziarivky

2) Elektronické predradniky s moZznostou 2-troviiového stmievanie pre LED alebo Ziarivky (SETTING verzie)

3) Elektronické predradniky s plynulym stmievanim (len pre LED)

4) Dynamické mieSanie farieb

5) Inteligentné adresovatelné predradniky pre LED alebo Ziarivky s funkciou CENTRALTEST a centralnou komunikaciou (LUXMATIC systém)

Standard electronic ballast / CVS

* No communication / No diagnostic / No Dimming
* bez komunikacie / bez diagnostiky / bez stmievania

1) Electronic ballasts with fixed power (no dimming function) without any communication, without AUTOTEST / CENTRALTEST functions:
* Power 1W-36W (LED) or fluorescent tubes 8W-36W T5/T8
« Constant output current or voltage (LED versions)
* SELV (LED versions)

1) Elektonické predradniky s pevnym vykonom bez funkcie stmievania, bez funkcie AUTOTEST/CENTRALTEST:
* Vykon 1W-36W (LED) alebo 8W-36W Ziarivky T5/T8
* Konstantny prad alebo napétie na vystupe (LED)
* SELV (LED verzie)

46 www.sec-lighting.eu



SEC Electronic Design

Dimming & Emergency Lighting

Setting Feature
* Dimming in steps / Emergency Lighting Scene

¢ krokové stmievanie / Nudzové osvetlenie

2) Electronic ballasts with STEP dimming function: preset levels (SETTING versions)

* SETTING function: STEP dimming controled by control voltage wire input (eg 24V positive
or negative logic). 2 Levels are possible, 100% and another one defined by customer (eg 30%)

*« EMERGENCY/STANBY: STEP dimming like SETTING option described above but controled
by logic wire input or even combination of more inputs (eg 24V positive or negative logic).
If there is an additional optional DIP Switch even 4 another dimming levels are possible to be
preset during the installation (eg door area 70%, corridor 50%, toilet 30%, etc.) in order to
save the battery energy but to be in compliance with EN132727

* Control signals can be definied by customer in range 16V-150V

2) Elektronické preadniky s moZnostou 2-troviiového stmievania (STEP Dimming)

na predvolené tarovne (SETTING verzie)

* SETTING funkcia: 2-Groviiové stmievanie riadené logickym napatovym signdlom na signalnom
vstupe predradnika (napr pritomnost napétie 24V v pozitivnej alebo negativnej logike). Standardne
s mozné 2 uUrovne osvetlenia, 100% plny vykon a dalSia, ktora je definovanaa zakaznikom,
napr 30% pre nudzové osvetlenie.

* EMERGENCY/STANBY: jednd sa o nadstavbu SETTING, kde je mozZné nadefinovat viacero hladin
osvetlenia logickou kombindciou viacerych signalnych napétovych vstupov alebo pridanim DIP prepinaca,
ktorym je moZné poCes montaze nadefinovat rézne hladiny osvetlenia v pripade napatového signélu
na vstupe (pozitivna alebo negativna logika je mozna) a tym prednastavit rézne osvetlenie napr v
STANDBY alebo ntdzové osvetlenie podla pozicie svietidla vo vozidle (napr 70% nastupny priestor,
50% koridor, 30% sedadl4 a pod), tak aby boli spinené poziadavky EN13272 a zarover sa
minimalizovala spotreba elektrickej energie z batérii vozidla.

* Logicky napatovy signal méze byt v rozsahu 16V-150V

2-levels STEP Dimming by voltage logic control input
2-troviiové stmievanie pomocou logického napatového riadiaceho
signalu na vstupe

7
—e +Ucc OUT + o—
e — o 20
: e PE

L SETTING Input

Electronic ballast diagram with basic SETTING dimming feature
Prikiad elektronického predradnika so zakladnym SETTING stmievanim

Emergency mode SETTING Dimming Example in a Train Car
Priklad nastavenia r6znych urovni nidzového osvetlenia
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SEC Electronic Design

Dimming & Emergency Lighting

Stepless Dimming

* Input Control Signal either 0-10V, 0-10mA or PWM
* riadiaci signal 0-10V, 0-10mA alebo PWM

3) LED Electronic ballasts controlled by either by control input 0-10V or current loop 0-10mA
or PWM

« Stepless dimming function in range 5%-100% controlled eg by input control signal 1-10V or current

Electronic ballast terminal
Pripojné svorky predradnika:

loop 0-10mA or PWM
« Additionaly control inputs can be used, eg EMERGENCY Input which ensures immediate change of : g\L/Jcc 83:';_'_" :
the light output according to electronic ballast controller memmory parameter or DIP Switch preset o PE
level in order to comply with EN13272 during emergency mode o +PWM / 1-10V / 1-10mA
« Control input signals and another customised control inputs can be in range 16-150V according to e-PWM/1-10V/ 1-10mA
cutomer specification
3) LED elektronické predradniky riadené vstupnym signalom 0-10V alebo prudova slucka
0-10mA alebo PWM e +Ucc OUT + o
* Plynula funkcia stmievania v rozsahu 5%-100% riadena vstupnym signalom napr. 1-10V : g\é OUT-
* Pridavné riadiace vstupy mozu byt pouzité, napr vstup “NUDZOVY REZIM", ktory zabezpedi okamzitt o STANDBY Input
zmenu hladiny osvetlenia podla prednastaveného parametra v programe predradnika alebo podla DIP ¢ EMERGENCY Input OF
prepinaca na predradniku tak, aby v pripade ntdze boli spinené poZziadavky podla normy EN13272 e +PWM/ 1-10V/ 1-10mA =31
bez ohladu na to, aka hladina osvetlenia bola nastavend predtym e-PWM/1-10V/1-10mA
* Vstupné drovne riadiacich signalov a iné zékaznicky definované riadiace vstupy mézu byt v rozsahu
16-150V
Example of electrical diagram for Stepless dimmable LED Jighting fixtures controlled by 1-10V control signal and EMERGENCY contro/ input signal
Priklad schémy zapojenia plynule stmievatelného svete/ného systému riadeného signalom 1-10V a EMERGENCY vstupnym signalom
2k
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LED DRIVER DETAIL:
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SWITCH DETAIL FOR EMERGENCY MODE:

Up to 2@ LED driverss1 SIBUS

X%= customised emergency lighting

output level set-up in order to

achieve eg 5lux on the floor

Y%= customised emergency lighting
output level set-up in order to

48

EMERGENCY INPUT: @V = EMERGENCY MO
24V = NORMAL LIGH

DE
TING MODE

E»\

U Ballast with out dimming (100%)
@ +2av LED- @&
% ay. LED+ @ 1
PE

@ EMERGENCY n Ballast with dimming X%

1
& DIMMING

u Ballast with dimming Y%
1

SIGNAL CONVERTER 0-20mA/SEC STANDARD FOR DIMMING

achieve eg 40lux in threshold door
area

X%= nastavenie vykonu tak, aby sa

dosiahlo napr. 5Ix na podlahe

Y%= nastavenie vykonu tak, aby sa

dosiahlo napr. 40Ix v priestore dveri
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SEC LED Electronic Design

Possibilities for colour tunning evolve

Dynamic Colour Mixing

* Tune a LED luminaire’s colour
* nastavenie farby svetla LED svietidla

Since the LED is an electronic component, it may easily be controlled by intelligent
electronic ballast (CVS). One of the possibilities is to tune a LED luminaire's colour for
example by mixing the light from red, blue and green diodes (RGB). The result is either

coloured light or white light with different colour temperatures.

Another example might be an application of cool and warm light LEDs mixing and
smooth transition resulting in different light atmosphere scenarios.

Besides creating a nice environment, tuneable light can be used for healthpurposes. All
human beings have an internal watch - controlled by the daylight. Bodily functions and
performance vary over day time and we name this our circadian rhythm (circadian =
circa one day). Cool and warm coloured light may affect whether you feel awake or
drowsy. Therefore, lighting with cool colour temperatures is suitable to be used in an
areas and time for working/reading when concentration is needed. And warm colour
temperatures are used when relaxation is wanted.

SEC offers you the possibility to always create a smooth

and pleasant lighting scene for your project.

90 T J ! J T T f T Vdaka inteligentnym SEC elektronickym predradnikom je mozné LED riadit nielen
0.0 01 02 03 04 05 06 07 08 vykonovo. Dal$ou z moznosti je nastavenie farby svetla, napr. mixovanim RGB LED alebo
mixovanim belych LED s réznou teplotou chromati¢nosti.

When mixing the colour from three light sources at Vysledkom je bud svetlo vo farebnom téne alebo biele svetlo s réznou teplotou
the vertices of a triangle, all the colours inside the chromati¢nosti. Okrem moznosti vytvorenia prijemnych svetelnych scén je prinosom
triangle maybe composed. aj zdravotné hladisko. Kazdy z nds m4 svoje “interné hodiny” riadené dennym svetlom.

Nase telesné funkcie a vykonnost sa menia pocas diia. Studeno biele a teplo biele
svetlo mézu mat vyrazny vplyv na to, ¢i sa citite unaveny alebo piny energie.

Preto je studeno biele svetlo lepsie pre priestor a ¢as, v ktorom sa pracuje / Cita,

¢o vyzaduje koncentraciu. A teplo biele svetlo skor pre relaxaciu a oddychové miesta.
SEC Vam ponuka moznost vzdy vytvorit

@ prijemnu svetelnui atmosféru pre vas projekt.

B Cool Light (5500 K) Warm Light (3000 K)

;
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Dynamic lighting : variantion in light levels and colours temperature over the course of the day

12:00 18:00 00:00 06:00

Time

Human performance curve over the course of the day: Body and mind are fittest around 10 a.m. At 3 a.m., they
reach a low.
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Central Control & Diagnostics ] [ [~

3
4

* Addressable Communication TEST| | o | °®
* adresovatelny komunikacny systém
5) Intelligent addressable electronic ballast with CENTRALTEST and data BUS communication (LUXMATIC) Electronic ballast terminals:
« It is fully digital addressable lighting systems containing all: Pripojné svorky predradnika:
« lighting fixtures equipped with addressable electronic ballasts (SEC scope) communicating with the
train car router using our own communication protocol e +Ucc OUT + o
« train CAR ROUTER collecting the data on the train car level (SEC scope) communicating with Signal Converter o OV OUT-
* SIGNAL CONVERTER (SEC scope) ensuring the communication with train control and communication system : g'IE'ANDBY Input
TCMS (TCMS-scope of the train manufacturer) using customer defined communication protocol « EMERGENCY Input
* Optional PIR SENSOR for additional energy savings if there is no passanger presence in the train car o DATA
* Optional AMBIENT LIGHT SENSOR for additional energy savings by intelligent dimming based on ambient o DATA
lighting conditions in the train car
» Communication line is up to 150V protected o +Ucc OUT + o
* DIP Switch electronic ballast addressing e OV OUT - e
* There is a possibiliy to control and monitor all lighting fixtures in the lighting system including all features: ° PE LED DIAGNOSTICS e
+ ACTIVE DIMMING ensuring required illumination with minimum energy consumption based on ambient lighting o STANDBY Input PWM
level (ambient light sensor can be parallely connected to bus communication) * EMERGENCY Input
o DATA
* SERVICE DIAGNOSTICS ensuring the fault analysis for the maintenance in real time including the defect item o DATA
possitioning information in the train (even down to LED stripe level)

» LCC DATA ANALYSIS ensuring collection of all total operating time, number ON/OFF cycles, failure type statistics, etc.

* AUTO OFF FUNCTION controled by either PIR sensor or preset time (eg reading light operating time can be preset to 30min after activation by the passanger,
PIR sensor can be parallely connected to bus communication line) in order to save the energy consumption

* LIGHTING SCENES for the creating passanger pleasant lighting atmosphere depends on the ambient lighting conditions or time period of day

* INTELLIGENT EMERGENCY LIGHTING ensuring the possibility the preset individual emergency lighting levels for specific areas
in the train (corridors, exit areas, toiltets, stairs, etc) in order to save limited battery capacity but to fullfil EN13272 criteria Optional PIR Sensor

—

5) Inteligentny adresovatelny elektronicky predradnik pre CENTRALTEST systém s datovou komunikaciou LUXMATIC

« Je uréeny pre digitdlny adresovatelny svetelny systém pozostavajici z:
* LED svietidiel s adresovatelnym predradnikom, ktory komunikuje s CAR Routrom v kazdom vagéne stpravy (dodava SEC)
* Car Routra, ktory komunikuje a zbiera data z jednotlivych svietidiel vo vagéne a je pripojeny na centralny Signal Converter
« Signal Convertera, ktory zbiera data z jednotlivych Car Routrov a komunikuje s centralnym riadiacim a monitorovacim systémom

vlaku TCMS (TCMS- dodavka vyrobcu vlaku) podla vopred dohodnutého komunika&ného protokolu

* Pridavného PIR senzora pre dodatocné Uspory energie v pripade nepritomnosti pasaZiera vo vagéne
* Pridavného AMBIENT Light senzora pre dodato¢né Uspory energie inteligetnym stmievanim na zéklade okolitych svetelnych podmienok vo vagéne

* Komunika¢na linka je chranend do 150V

* Adresovanie elektronickych predradnikov v jednotlivych svietidlach je pomocou DIP prepinaca

* Zabezpeduje riadenie a monitorovanie vSetkych svietidiel v sistave s moZnostou:

« INTELIGENTNE STMIEVANIE udrzujlice stalu hladinu osvetlenia podla senzora okolitého osvetlenia vo vagéne a tym prispieva k zniZeniu spotreby energie
(AMBIENT senzor méZe byt pripojeny paralelne k datovej komunika&nej linke)

+ SERVISNA DIAGNOSTIKA zabezpeduje chybovii analyzu pre tdrzbu v redlnom &ase vratane uréenia miesta vzniku poruchy a# na trovef jednotlivého LED modulu

+ LCC ANAYZA : pouzitim zozbieranych prevadzkovych dat ako mdzu byt celkovy &as prevadzky, podet zapnuti/vypnuti systému, $tatistika chybovosti,....
pre detailni LCC analyzu Zivotného nékladového cyklu svetelného systému vo viaku

* AUTO VYPNUTIE ovlddané PIR dodatoénym pohybovym senzorom vo vagéne alebo prednastavenim ¢asu automatického vypnutia svietidla (napr. pre &itacie lampy
na 30min, aby sa predi$lo, Ze pasaZier ho po odchode nevypne). PIR senzor méZe byt pripojeny paralelne k datovej komunikacnej linke

* VYTVORENIE SVETELNYCH SCEN podla $pecifikicie zékaznika je moZne nadefiovat/prednastavit rézne svetelné sceny vo vagéne podla trovne okolitého
osvetlenia alebo ¢asového useku diia tak, aby boli vytvorené prijemné svetelna atmosféra pre cestujucich

* INTELIGENTNE NUDZOVE OSVETLENIE vdake adresovatenosti jednotlicych svietidiel je mozné presne miestne prednastvit rézne hladiny nidzového osvetlenia
tak, aby sa max. uSetrila kapacita batérii, ale aby stiGastne boli spinené kritérid normy EN13272. Napr pre koridory 50%, pre vychody 75%, pre toalety 30%, a pod.

Example of electrical diagram for 3cars train set addressable digital lighting systm controlled by TCMS and additional sensors

Priklad schémy zapojenia adresovatelného digitalneho svetelného systému riadeného centralnou riadiacou jednotkou viaku TCMS
a pridavnymi senzormi vo vagénoch

LED 1a LED 2a LED 3a LED 4a LED 5a LED 2b LED 3b LED 4b LED 5b

1 1

LED 1b LED 2b LED 3b LED 4b LED 5b
1 1

1 1
| || Signal Ambient Ambient Car Ambient
TCMS Converte r PIR Sensor r PIR Sensor Router PIR Sensor
LED 104)

Train Central Communication and Monitoring System (scope of train manufacturer) SEC Data Bus between LED fixtures and

Centrélny komunikacny a monitorovaci systém vlaku(dodava vyrobca vlaku) additional sensors
SEC datova komunikacia medzi LED svietidlami
Signal SEC Signal Converter converting digital signals from TCMS for SEC Car Routers a senzormi

Converte SEC signalny konverter digitalnych signdov z TCMS pre Car Routre

SEC Data Bus between Signal Converter
Communication unit collecting data / communicating with all LED fixtures and additional sensors and Car Routers
Router Komunikacnd jednotka zbierajlca déta / komunikujlica so vSetkymi svietidlami a pridavnymi senzormi SEC datova komunikacia Signal Converterom

a Car Routrami
Optional PIR motion detector in the car

Pridavny PIR pohybovy senzor vo vagéne Data Bus between train central control
computer TCMS and SEC Signal Converter
Ambient Optional AMBIENT LIGHT Sensor in the car Datova komunikacia medzi centralnym riadenim
Sensor Pridavny sezor okolitého osvetlenia vo vagéne TCMS and SEC Signal Converterom

o1

e o)
0 E<
& %)
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LUXMATIC

INTELLIGENT CENTRAL CONTROL & MONITORING SYSTEM

Using the addressable LUXMATIC™ lighting system brings new lighting control possibilities for the interior of public transport vehicles.

SEC's unique and innovative solution for the control and status monitoring of lighting systems. The LUXMATIC™ system collects and disributes all addressed data
bidirectional way from/to the train control and monitoring system TCMS. LUXMATIC™ allows all connecting the optional devices such as a PIR movement sensor or
AMBIENT light sensor to active automatic dimming and/or passenger-specific dimming/ switching on and off of reading lights, creating of lighting scenes of passanger
saloon lights (e.g. according to time period during ghe day), and forecasting of maintenance and service. Thanks to the LUXMATIC™ system, the train operator can plan
the maintenance in advance, thus optimising life cycle costs (LCC).

The microcomputer constantly monitors the operational status of the LED modules with a unique digital method (SEC is only one on the market with
progressive digital control) and automatically puts the electronic ballast into standby mode when a fault is detected in the lamp. The electronic ballast also goes
automatically into standby mode when any of the lamp wires become loose, are pulled free, or an intact lamp is pulled from the holders. After the lamp has been replaced,

the inverter automatically restarts.

Adaptable active lighting dimming according to the ambient
lighting conditions (4), the possibillity to set the individual illumination
by passenger (3), reducing of illumination level in the case of power
from batteries (1), emergency illumination mode in the case of the
feeding system failure persists (2), maintenance central diagnosis
of the lighting system (5) test report for LCC analysis (7), controlling
the lighting system by the TCMS (6).
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SEC Electronic Design

LED Electronic Ballast - CONTROLED

* The CONTROLED electronic ballasts (CVS) are designed for the progressive
LED light sources for input up to 40W, feeding voltage 24V, 72V or 110V DC
(or according to the customer's specification).

* SEC's priority has been to reach the highest reliability of the LED lighting
system where the design of the ballast has a great impact on. Therefore there
has been a great focus on the design of the ballast in accordance with the
LED manufactures. SEC uses all LowPower, MidPower and HighPower LEDs
from established manufactures Samsung, Cree, Lumileds or Osram with
the efficiency up to 200lm/W and lifetime up to 100.000h.

* CONTROLED is available in 2 versions:

* Constant Current Output (DIMMING feature optional)
* SELV Constant Output Voltage 24V (DIMMING feature optional)

* CONTROLED elektronické predradniky st uréené pre napéjanie SEC LED
svetelnych zdojov do vykonu 40W pre napajacie napatie DC 24V, 72V alebo
110V alebo podla $pecifikacie odberatela.

* Prioritou firmy SEC bolo dosiahnut ¢o najvy$siu spolahlivost LED svetelnej
sustavy, na ktorti ma velky vplyv design elektronického predradnika, ktorému
bola venovana vysoka pozornost v stcinnosti s vyrobcami LED. SEC pouZiva
vysokovykonné LED od renomovanych vyrobcov CREE, Lumileds,Osram a
SAMSUNG s ucinnostou az do 200lm/W a Zivotnostou az 100000 hod.

* CONTROLED predradniky su vyrabané v prevedeni:

* Constant Current Output - konstantny prad
* SELV Constant Output Voltage - konstantné napétie 24V DC -SELV verzia

Constant Voltage 24V DC/40W/PWM Dimming

STANDARD ACCESSORIES

* AL sheet body
* WAGO Terminal block
* Halogen-free wiring RADOX GKW

* Teleso z AL
* WAGO pripojné svorky
* Halogénovo bezpeéné vodice RADOX GKW

* SETTING Dimming (eg 10%/100%)- refer to page No.47-51

« Stepless Dimming (PWM or 0-10V or Current Loop 1-10mA) - page No.47-51
« Additional Control Input (eg Emergency Lighting Input Signal)- page No.47-51
* Addressable Central Control LUXMATIC - refer to page No.47-51

« funkcia SETTING pre stmievanie v krokoch (napr 10%/1000%)-vid str.47-51

* plynulé stmievanie riadené PWM alebo 0-10V alebo pridovou sluckou-str.47-51

* pridavny riadiaci vstup, napr pre “ntdzovy rezim"-vid str.47-51

* pripojenie k adresovatelnému centralnemu riadiacemu a diagnostickému
systému LUXMATIC -vid str.47-51

Constant Voltage 24V DC/45W

2av |72v] |t10v] |ueo | jsery |89 L EN Contormity

* EN50155:2008

CENTRAL @ =, E = * EN61347-2-13:2006
TEST ¢ ki + EN61347-1:2008
: : + EN62384:2006
call [N 2\ %ﬁ « SELV
f14] [100000] | 9

-
)

&
-
)
‘J
:

L
t
|
L
L
|

52 www.sec-lighting.eu



SEC Electronic Design

LED Electronic Ballasts

o SEC CONTROLED Electronic Ballast

SEC CONTROLED electronic ballasts use and refer
to the ‘know-how’ of the longterm verified concept
of the electronic ballasts for the fluorescent tubes.

All used components are selected with the aim to reach

longterm operating reliability and high lifetime and at the same time
with the intention to optimalise maintance and reduce

the service costs; things that are nowdays expected from

the LED lighting systems.

o SEC CONTROLED Electronic Ballast Features

- Power: 1W-40W

« Power Supply: 24V, 36V, 72V, 110V

+ 2-4 dimming levels - SETTING option, e.g. 10%/100% (or customised)
+ PWM Stepless dimming: 5%-100%

+ Addressable electronic ballasts for LUXMATIC system (optional)

Constant Current 450mA/4W (reading light application)

DC 24V, 72V or 110V CONTROLED CONSTANT CURRENT

Type Output Constant Current Dimming Power Size CentralControl Order Code
CONTROLED 24V 16-24xLED Setting 50% 0,44A/ 0,21A YES, 50% 45W 217x47x34mm OPTION 267-B-19-01-00
CONTROLED 24V 6-12xLED 350mA 0,35A OPTION 15W 220x49x29mm OPTION 267-B-25-01-00
CONTROLED 24V 2-5xLED Setting 50% 0,61A/0,3A YES, 50% 14W 220x49x29mm OPTION 267-B-35-01-00
CONTROLED 24V 2-5xLED 0,61A - 14W 220x49x29mm OPTION 267-B-36-01-00
CONTROLED 110V 6-12xLED 0,56A OPTION 25W 220x49x29mm OPTION 267-B- TBD
CONTROLED 110V 16-24xLED 0,47A OPTION 45W 220x47x29mm OPTION 267-B-01-55-00
CONTROLED 110V 8-15xLED 0,52A OPTION 35W 220x47x29mm OPTION 267-B-01-54-00
CONTROLED 110V 4-7xLED 0,52A OPTION 18W 220x47x29mm OPTION 267-B-01-53-00
CONTROLED 110V 1-3xLED 0,5A OPTION W 220x47x29mm OPTION 267-B-01-52-00
CONTROLED CUSTOMISED CUSTOMISED OPTION CUSTOM. CUSTOMISED OPTION TBD

Contact SEC for a up-to-date list of avalilable LED electronic ballasts (drivers) Kontaktujte SEC pre aktualny zoznam dostupnych LED predradnikov

DC 24V, 72V or 110V CONTROLED CONSTANT VOLTAGE

Type Output Dimming Power Size CentralControl Order Code
CONTROLED 24V/24V DC 24V DC/ |t max 1,56A  OPTION 40W 229x49x35mm OPTION 267-B-23-01-00
CONTROLED 110V/24V DC PWM DIM 24V DC/ |yt max 1,5A YES, PWM 40W 243x48x36mm OPTION 291-B-14-01-00
CONTROLED 110V/24V DC 24V DC/ lt max 1,5A  OPTION 40W 229x48x35mm OPTION 276-B-01-51-00
CONTROLED-SIim 110V/24V DC 24V DC/ Iy max 1,4A  OPTION 35W 239x34x28mm OPTION 267-B- TBD
CONTROLED-SIim 110V/24VDC PWM DIM 24V DC/ |y max 1,4A  YES, PWM 25W 239x34x28mm OPTION 267-B- TBD
CONTROLED CUSTOMISED CUSTOMISED OPTION CUSTOM. CUSTOMISED OPTION TBD

Contact SEC for a up-to-date list of avalilable LED electronic ballasts (drivers) Kontaktujte SEC pre aktualny zoznam dostupnych LED predradnikov
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SEC LED Technology

SEC ProfiLED Modules

Active Spring Locks Fixation
Lift it up and rotate 90°
No tools needed

. N

Description:

* Up to 100.000 hour lifetime

* LED High Efficiency up to 200im/W

¢ Light output stabilised in the entire power supply range
« Light colour 3000K or 4000K (or customised)
* LED Binning <3 MacAdam Steps

¢ Colour rendering >90

* Energy saving >50%

* Complying EN50155, EN45545

* Excellent thermal and electrical design

* Reduces both service and maintenance costs
* Reduces CO, emmisions

Company SEC offers a wide range of ProfiLED modules dedicated to
the luminaire projects with LED lighting sources. All the ProfiLED
modules are designed and produced based on the specific
requirements of each project so that the modularity requirements are
taken into account with the aim to achieve a continuous lighting stripe
without any disturbing dark areas and with high uniformity of

the luminaire cover illumination.

The ProfiLED modules are produced not only in various lengths but
also in various shapes, this makes it possible to create also luminaires
of other than the linear shapes, e.g. circle. Company SEC pays

a high attention to the lighting system serviceability. Therefore all

the models are equipped with the interconnecting connectors (TYCO,
MOLEX), what enables to exchange any LED module in the luminaire
without the need to change the whole luminaire or to demount the
adjacent LED modules. On the level of LED module fixation there are
possible solutions, namely fixation by locks which enable to mount/
demount the LED module without any tools, just simply by turning the
lock in 90° what increases the comfort of the maintenance/service.
The lock is equipped with an active spring which ensures a long-time
reliable fixation even in the enviroment with presence of high level of
vibrations. The ProfiLED modules are produced for the luminaires with
the supply voltage 24V, 72V 110V DC (or based on specification).
They provide high efficiency, light quality and they strongly contribute
to the service costs savings for the lighting source replacement. Their
lifetime is up to 100.000 hours.

The SEC ProfiLED LongLife module is especially designed for

applications in vehicle interiors where long lifetime, high
effectiveness and low maintenance costs are required.
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Popis:

« Zivotnost az 100.000 hod

¢ vysoka ucinnost LED az 200 Im/W

» stabilizacie svetelného toku v celom rozsahu napajacieho
napatia

« farba svetla 3000K alebo 4000K (alebo podla poZiadavky)

e LED Binning <3 MacAdam Steps

¢ index podania farieb >80

* profesiondlny dizajn elektro casti

* spifia EN50155, EN45545

¢ ZniZuje servisné naklady na vymenu svetelnych zdrojov

* ZniZuje emisie CO9

Firma SEC ma v ponuke cell sériu ProfiLED modulov, ktoré st uréené
pre projekty svietidiel s LED svetelnymi zdrojmi. VSetky LED moduly
s navrhované a vyrabané podla Specifickych pozZiadaviek kazdého
projektu tak, aby boli zohladnené poziadavky modularity s cielom
dosiahnut suvisly svetelny pds bez rusivych tmavych miest, s vysokou
uniformitou osvetlenia krytu svietidla.

LED moduly st vyrabané nielen v réznych dizkach, ale aj tvaroch, &m
je mozné vytvorit svietidla aj nelinearnych tvarov, napr. kruh. Firma
SEC kladie velky déraz na servisovatelnost svetelnej sustavy. Preto
su v8etky moduly vybavené prepojovacimi konektormi (TYCO,
MOLEX), ¢o umoziiuje vymenit ktorykolvek LED modul vo svietidle
bez nutnosti vymeny celeho svietidla alebo demontédze susednych
LED modulov. K dispozicii st aj rieSenia s pouzitim fiaxénych “zamkov’
na LED moduly, ktoré umoZfuji jeho montaz/demontaz bez
akéhokolvek naradia, len jednoducho oto¢enim zamku o 90°, o este

d

zvySuje komfort udrzby/servisu. Zamok je vybaveny aktivnou pruzinou
vibrécii.

Profi LED moduly st vyrabané pre svietidla s napajacim napatim 24V,
72V, 110V DC (alebo podla $pecifikacie). Poskytuje vysoku dcinnost,
kvalitu svetla a vyznamnym prinosom prispievaju k Uspore servisnych
nakladov na vymenu svetelnych zdrojov. Ich Zivotnost je az do
100.000hod.

SEC ProfiLED Longlife je Specialne navrhnuty pre pouzZitie

v interiéroch dopravnych prostriedkoch, kde je poZzadovana
dlha Zivotnost, vysoka efektivita a nizke naklady na udrzbu.

www.sec-lighting.eu



Design

SEC LED Technology

Flexible in length and shape
Modular Design
Interconnection connectors

SEC Profi LED Modules

Electronics

directly on LED strip
external electronic ballast (CVS) is needed

Fixation by

Active spring locks - rotation 90°
Screws
Clips

Power Supply
Light Output
Light source
LED Binning
LED Efficiency

24V DC, 72V, 110V DC (or customised)
Stabilised in the entire power supply range
LED 3000K or 4000K (or customised)

< 3 MacAdam Steps

up to 200lm/W

(OSRAM, CREE, SAMSUNG, LUMILEDS)

Colour Rendering
Temperature Range
Lifetime

110V DC direct power supply (77-147V DC), Constant current,
MOLEX connector, OSRAM LEDs OSLON SSL, < 3 MacAdam Steps

Ra >80
-25°C ..+70°C
up to 100.000h

Railway standard
Fire+Smoke

273-C

e 8j O L | B _fiig;f
o8 o BN

EN50155 complaint
EN45545 (or customised)

24VDC,Constant current, MOLEX connector, OSRAM LEDs DURIS S5, < 3 MacAdam Steps
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77-146VDC, Constant current, Pulse power supply source, MOLEX connector, OSRAM LEDs DURIS E5, Single BIN Selection

Or alternative customised version is available according to customer specification. Contact SEC for a up-to-date /ist of available LED Modules and suitable electronic ballasts

Alebo verzia podla Specifikacie odberatela. Kontakujte SEC pre aktualny zoznam LED modulov a vhodnych predradnikov.

www.sec-lighting.eu
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SEC LED Tube Technology

SEC ProLED Longlife Tubes T8

Description:

¢ Up to 100.000 hour lifetime

* LED High Efficiency up to 200im/W

« Light colour 3000K or 4000K (or customised)
¢ LED Binning <3 MacAdam Steps

* Colour rendering >80

* Energy saving >50%

* Complying EN45545

* Excellent thermal and electrical design

* Reduces CO, emmisions

* Reduces both service and maintenance costs

The ProLED LongLife tube is a new type of LED light source which
has been designed by SEC for simple fluorescent tube retrofit. The
mechanical design is 100% compatible with regular fluorescent tube
applications. You do not need any additional electronic ballast, simply
connect it directly to the power supply 24V DC or 110V DC.

It delivers excelent energy effciency, high quality of light, smart
maintenance cost reduction, and has a lifetime upto 100.000 hours.

Thanks to the standard lenghts even the fluorescent tube luminares
can be upgraded to LED technogy.

SEC ProLED LonglLife gives you all benefits of the latest LED lighting
while ensuring that you can easily upgrade any T8 fluorescent tube
lighting fixture without replacing the entire luminaire.

SEC ProLED Longlife is especialy suitable for an environments
where there is a need for all extremly long life time, high
effciency and low maintenance costs.

Our diffused version has a white semi-opal “milky” PC tube making it

suitable for applications where minimal glare is required. The diffusion
gives it a fluorescent look while resulting in minimal light loss.

SEC ProLED Longlife is designed for lasting LED lighting solutions.
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Popis:

e Zivotnost az 100.000 hod

* vysoka ucinnost LED az 200 Im/W

- farba svetla 3000K alebo 4000K (alebo podla poZiadavky)
e LED Binning <3 MacAdam Steps

* index podania farieb >80

* Uspora elekrickej energie >50%

* profesionalny dizajn elektro ¢asti a chladica

* spifia EN45545

* ZniZuje emisie CO9

* ZniZuje servisné naklady na vymenu svetelnych zdrojov

ProLED LonglLife je novy typ LED svetelného zdroja, ktory bol vyvinuty
firmou SEC za uc¢elom jednoduchej nahrady za Ziarivkovy svetelny
zdroj. Z mechanického hladiska je 100% kompatibilny so Ziarivkami.
Nie je potrebny Ziadny elektronicky predradnik, pripdja sa jednoducho
priamo k palubnej sieti 24V DC alebo 110V DC.

ProLED LongLife poskytuje vysokd tGéinnost, kvalitu svetla

a vyznamnym prinosom prispieva k Uspore servisnych nakladov na
vymenu svetelnych zdrojov. Jeho Zivotnost je az do 100.000hod.

Vdaka $tandardnym dizkam je moZny jednoduchy upgrade beznych
Ziarivkovych svietidiel T8 na LED technolégiu pri zachovani vSetkych
benefitov LED technolégie bez nutnosti zmeny konceptu alebo
vymeny celého svietidla.

SEC ProLED Longlife je Specialne navrhnuty pre pouzitie
v interiéroch dopravnych prostriedkoch, kde je poZadovana
dlha Zivotnost, vysoka efektivita a nizke naklady na udrzbu.

SEC ProLED vybavené poloopalovym PC krytom zarucujd
minimalizaciu neZiadiceho oslnenia. Tymto je dosiahnuty vzhlad
pripomindjuci vzhlad klasickych Ziariviek.

SEC ProLED Longlife je preduréeny pre dlhoZivotné LED aplikécie.

www.sec-lighting.eu



SEC LED Tube Technology

SEC ProLED Tubes

Design Diamater 26mm (equal to fluorescent tube T8)
Length 590mm (retrofit for 18W LL)
Light Distribution >120° 1200mm (retrofit for 36W LL)

Standard flat shaped LED module Socket G13
Power Supply 24V DC or 110V DC (or customised)
Light source LED 3000K or 4000K (or customised)
LED Binning < 8 MacAdam Steps
LED Efficiency 200Im/W (OSRAM or SAMSUNG)
Lumen/Watt 130Im/W (Clear diffuser versions)

100Im/W (Opal diffuser versions)
Colour Rendering Ra >80
Lighting Distribution 180°
Temperature Range -25°C ...+50°C (...+70°C for short time)
Lifetime up to 100.000h
Fire+Smoke EN45545

Light Distribution >180°
Advanced “V" shaped TWIN LED module

T8 ProLED LonglLife >120°

Type PC Diffuser: Socket: Colour Socket: Voltage Power Fluorescent tube retrofit
ProLED LongLife T8 590mm / clear / 3000K clear G13 3000K G13 24V DC <11W T8 18W/830
ProLED LongLife T8 1200mm / clear / 3000K clear G183 3000K G13 24V DC < 22W T8 36\W/830
ProLED LongLife T8 590mm / clear / 4000K clear G13 4000K G13 24V DC <11W T8 18W/830
ProLED LongLife T8 1200mm / clear / 4000K clear G13 4000K G13 24V DC <22W T8 36W/830
ProLED LongLife T8 590mm / opal / 3000K opal white G13 3000K G13 24V DC <11W T8 18W/830
ProLED LongLife T8 1200mm / opal / 3000K opal white G13 3000K G13 24V DC < 22W T8 36W/830
ProLED LongLife T8 590mm / opal / 4000K opal white G13 4000K G13 24V DC <11W T8 18W/830
ProLED LongLife T8 1200mm / opal / 4000K opal white G13 4000K G13 24V DC < 22W T8 36\W/830
ProLED LongLife T8 590mm / clear / 3000K clear G13 3000K G13 110V DC <11W T8 18W/830
ProLED LongLife T8 1200mm / clear / 3000K clear G13 3000K G13 110V DC < 22W T8 36\W/830
ProLED LongLife T8 590mm / clear / 4000K clear G13 4000K G13 110V DC <11W T8 18W/830
ProLED LongLife T8 1200mm / clear / 4000K clear G13 4000K G13 110V DC < 22W T8 36\W/830
ProLED LongLife T8 590mm / opal / 3000K opal white G13 3000K G13 110V DC <11W T8 18W/830
ProLED LongLife T8 1200mm / opal / 3000K opal white G13 3000K G13 110V DC < 22W T8 36\W/830
ProLED LongLife T8 590mm / opal / 4000K opal white G13 4000K G13 110V DC <11W T8 18W/830
ProLED LongLife T8 1200mm / opal / 4000K opal white G13 4000K G13 110V DC < 22W T8 36\W/830
Type PC Diffuser: Socket: Colour Socket: Voltage Power Fluorescent tube retrofit
ProLED LongLife TWIN T8 590mm / clear / 3000K clear G13 3000K G13 24V DC <11W T8 18W/830
ProLED LongLife TWIN T8 1200mm / clear / 3000K clear G13 3000K G13 24V DC < 22W T8 36W/830
ProLED LongLife TWIN T8 590mm / clear / 4000K clear G13 4000K G13 24V DC <11W T8 18W/830
ProLED LongLife TWIN T8 1200mm / clear / 4000K clear G13 4000K G13 24V DC <22W T8 36\W/830
ProLED LongLife TWIN T8 590mm / opal / 3000K opal white G13 3000K G13 24V DC <11W T8 18W/830
ProLED LongLife TWIN T8 1200mm / opal / 3000K  opal white G13 3000K G13 24V DC <22W T8 36\W/830
ProLED LongLife TWIN T8 590mm / opal / 4000K opal white G13 4000K G13 24V DC <11W T8 18W/830
ProLED LongLife TWIN T8 1200mm / opal / 4000K  opal white G13 4000K G13 24V DC < 22W T8 36W/830
ProLED LongLife TWIN T8 590mm / clear / 3000K clear G13 3000K G13 110V DC <11W T8 18W/830
ProLED LongLife TWIN T8 1200mm / clear / 3000K clear G13 3000K G13 110V DC <22W T8 36\W/830
ProLED LongLife TWIN T8 590mm / clear / 4000K clear G13 4000K G13 110V DC <11W T8 18W/830
ProLED LongLife TWIN T8 1200mm / clear / 4000K clear G13 4000K G13 110V DC < 22W T8 36\W/830
ProLED LongLife TWIN T8 590mm / opal / 3000K  opal white G13 3000K G13 110V DC <11wW T8 18W/830
ProLED LongLife TWIN T8 1200mm / opal / 3000K  opal white G13 3000K G13 110V DC <22W T8 36\W/830
ProLED LongLife TWIN T8 590mm / opal / 4000K opal white G13 4000K G13 110V DC <11W T8 18W/830
ProLED LongLife TWIN T8 1200mm / opal / 4000K  opal white G13 4000K G13 110V DC <22W T8 36\W/830

Or alternative customised version is available according to customer specification. Contact SEC for a up-to-date list of available LED tubes
Alebo verzia podla Specifikacie odberatela. Kontakujte SEC pre aktualny zoznam LED trubic a vhodnych predradnikov.
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SEC Electronic Design

Fluorescent Tube Electronic Ballasts

24V 48V 72V
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1 - 8bit 7/ 16bit Microcomputer
2 - Fluorescent tube

3 - Input voltage

4 - TEST/RESET button

5 - Electronic starter

6 - Overvoltage protection

Digital Electronic Ballast
AUTOTEST Function:

- Electronic ballast

7
8 - Status monitor

9 - Temperature sensor

0 - Fluorescent tube parameters sensor
1 - "Watch dog”

I

1
1!
* The MEGA electronic ballast ,family“ has been designed for fluorescent
tubes all T5, T8 or even compact ones with the power up to 58W
in the range of voltage DC 12V, 24V, 48V, 72V or 110V (or customized).
C-MEGA has been designed for railway application, A-MEGA type has been
designed for Bus&Coach application.
At the design stage we paid a great deal of attention to extending the
service life of fluorescent tubes. Thanks to the microcomputer
controll (only for C-MEGA versions), the fluorescent tube lifetime is
at least 500.000 ON/OFF which brings high service and maintenance costs
savings.

Main characteristics:

« Controlled preheated start-up of the fluorescent tube

* RESTART function in case of fluorescent tube start-up failure (50 times),
then automatic switch to STANDBY mode to protect electronics

« Light output stabilization in whole feeding voltage range

* Dimming SETING function 15/30-100% (option, refer to page No.47-51)

* AUTOTEST continually tests main parameters of all the fluorescent tube,
power circuits, input feeding voltage parameters. The result is displayed
by three LEDs (monitor of status). If the measuring parameters are out of
limits the electronic ballast stops in order to avoid its damage.

« Fast electronic protection against both pulse and permanent overvoltage

« Elektronické predradniky MEGA boli navrhnuté pre Ziarivky T5/T8 alebo
kompaktné s vykonom az 58W pre cely rozsah napéjacich napéti DC 12V,
24V, 36V, 48V, 72V, 110V (alebo podla $pecifikdcie zakaznika). Typova rada
C-MEGA je uréena pre aplikdcie v Zelezni¢nych dopravnych prostriedkoch,
rada A-MEGA je uréena pre autobusy.
Uz pocas fazy vyvoja sa kladol velky déraz na minimdlizaciu servisnych nakladov
pocas Zivosti svetelnej sustavy. Vdaka mikropogitadovému riadeniu (iba verzie
C-MEGA) garantujeme min 5000000 zapalovacich cyklov Ziarivky bez nutnosti
jej vymeny, ¢im sa vyrazne znizili naklady na tdrzbu a servis.

Hlavné charakteristiky:

« riadené predhrievanie elektréd pocas Startu Ziarivky

« funkcia RESTART pri netispe$nom $tarte Ziarivky (max 50x), potom sa
predradnik vypne a chybu Ziarivky signalizuje kombindaciou farebnych LED diéd

« stabilizacia svetelného toku v celom rozsahu napéjacieho napétia

¢ funkcia stmievania v krokoch SETTING alebo plynule
(pozri aj str 47-51)

« funkcia AUTOTEST kontinuélne testuje hlavné parametre Ziarivky, napéjacich
obvodov a vstupného napétia. Vysledok je zobrazeny pomocou 3 farebnych
LED (status monitor). Ak st parametre vyhodnotené mimo rozsahu, tak sa
predadnik vypina, aby predslo jeho poruche (STANDBY mdd)

« rychla elektronick& ochrana proti statickému alebo dynamickému prepatiu

STANDARD ACCESSORIES

* AL sheet body

* WAGO Terminal blocks

* 3 Colour LEDs Status Monitor (only C-MEGA versions)
* Halogen-free wiring RADOX GKW

* Teleso z AL

* WAGO pripojné svorky

* 3 farebné LED pre identifikdciu poruchovho stavu (iba C-MEGA verzie)
* Halogénovo bezpecné vodice RADOX GKW

* EN50311:2003

» UIC555-1

* EN50155:2008

* EN61347-2-3:2011
* EN61347-1:2008

www.sec-lighting.eu
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‘ SEC Electronic Design
Fluorescent Tube Electronic Ballasts

¢ SEC AUTOTEST Digital Electronic Ballast

The base of this SEC's unique solution is a fully digital controlled electronic ballast.
Thanks to the microcomputer it continuously monitors the operational status of all:
« the fluorescent tube (if it is too close to its end of lifetime, the electronic ballast turns
automatically to the stand-by mode in order to avoid inefficient lighting)
* the wiring
(it automatically turns to the stand-by mode),
« the short-circuit on the output
(it automatically turns to the stand-by mode)
« the right position of the fluorescent tube in the sockets
(it automatically turns to the stand-by mode),
« the power supply
(very fast electronic protection against both static and dynamic overvoltage, it automatically turns to
the stand-by mode with automatic restart after the power supply correction),
« the light output level in order to have exactly the same lighting conditions (stabilization of the light output)
In case of some incorrect status, it automatically turns to the stand-by mode. The actual state is signalised to the operator by the combination of 3 coloured LEDs
in each lighting fixture. While the electronic ballast is in the stand-by mode, high voltage in the both terminal blocks and lamp holders is prevented.

e Restart AUTOTEST Function

This standard function (all C-MEGA electronic ballasts) automatically restarts the electronic
ballast in case of:
* Pre-heating current of the fluorescent tube is out the range (fluorescent tube failure or broken Example of SETTING Dimming application

fluorescent tube socket contact). It restarts for 10 times to start up the fluorescent tube. avoiding the Glare Effect in the Tram or Bus windscreen:
Priklad pouZitia 2-trovriového stmievania SETTING na
minimalizaciu effektu zrkadlenia osvetlenia v ¢elnom

skle elektricky alebo autobusu:

If it is not succesful it automatically turns to stand-by mode.

« Pre-heating current is OK but operating fluorescent tube current does not reach the required
level within 10ms (end of fluorescent tube lifetime or extremely low temperature). It restarts
for 50 times to start up the fluorescent tube. If it is not successful it automatically turns to
stand-by mode.

The actual state is signalised for the operator by combination of 3 coloured LEDs ‘ @ I I
in each lighting fixture (see previous page). . .
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e Dimming Function 15/30-100% SETTING : ‘ : () () ;
SEC manufactures also dimmable electronic ballasts in version indexed or f——

even stepless dimming for the whole T8, T5 or even LEDs. Unique SEC'’s dimming digital l/ -

circuit gentle dimms the fluorescent tube in order to reach its maximum lifetime. . .

Advantages:
« High efficiency of dimming (energy saving) ‘
« Passenger comfort
« Adaptivity of the whole lighting system based on surrounding lighting conditions
« Emergency lighting (battery power supply) - refer also to page No.47-51
It allows to preset several lighting levels for individual areas inside of the vehicle
(corridor, exit areas,...)
« Elimination of the glare effect in the windscreen - the higher level of traffic safety.

Emergency mode SETTING Dimming Example in a Train Car
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e Pre-Heat Control

Special SEC's pre-heating circuit based on the unique fully digital electronic Auto-Control Manual
ballast design ensures controlled pre-heating of the fluorescent tube

electrodes in order to reach at minimum 500.000 fluorescent lamp start-ups

in whole range of both operating voltage and operating temperatures.
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This special circuit is standard for all SEC electronic ballasts.




Flourescent Tube Electronic Ballast

C-MEGA R MID

* The C-MEGA R MID is digital electronic ballasts for feeding of whole range of
fluorescent tubes up to 58W, T5/T8 or even compact ones in the range of
voltage DC 24V, 48V, 72V or 110V (or customized).

C-MEGA R MID has been designed especially for railway lighting application.
It is strictly designed according to EN50311.

At the design stage we paid a great deal of attention to extending the

service life of fluorescent tubes. Thanks to the microcomputer controll,

the fluorescent tube lifetime is at least 500.000 ON/OFF which brings high
service and maintenance costs savings.

Main characteristics:

« Controlled preheated start-up of the fluorescent tube

« RESTART function in case of fluorescent tube start-up failure (50 times),
then automatic switch to STANDBY mode to protect electronics

« Light output stabilization in whole feeding voltage range

* Dimming function in steps (SETTING) or stepless in range 30-100%
(option, refer to page No.47-51)

* AUTOTEST continually tests main parameters of all the fluorescent tube,
power circuits, input feeding voltage parameters. The result is displayed
by three LEDs (monitor of status). If the measuring parameters are out of
limits the electronic ballast stops in order to avoid its damage.

« Fast electronic protection against both pulse and permanent overvoltage

« Elektronické predradniky C-MEGA R MID st uréené pre napdjanie Ziariviek
T5/T8 alebo kompaktné s vykonom az 58W pre cely rozsah napdjacich napéti
DC 24V, 36V, 48V, 72V, 110V (alebo podla $pecifikacie zakaznika).

Typova rada C-MEGA R MID je uréena hlavne pre aplikacie v Zelezni¢nych
24V 48V 72V 110V 8W- T5 @ dopravnych prostriedkoch, jej design je striktne v stlade s EN50311.
58W T8 Uz pocas fazy vyvoja sa kladol velky déraz na minimdlizaciu servisnych nakladov

SI'EETSR:} @ P B> min 5000000 zapalovacich cyklov Ziarivky bez nutnosti jej vymeny, &im sa
' vyrazne znizili néklady na Gdrzbu a servis.

7‘ pocas Zivosti svetelnej sustavy. Vdaka mikropocitacovému riadeniu garantujeme

Hlavné charakteristiky:

« riadené predhrievanie elektréd pocas Startu Ziarivky

« funkcia RESTART pri netispe$nom $tarte Ziarivky (max 50x), potom sa
predradnik vypne a chybu Ziarivky signalizuje kombindaciou farebnych LED diéd

« stabilizacia svetelného toku v celom rozsahu napéjacieho napétia

« funkcia stmievania v krokoch SETTING alebo plynule (pozri aj str. 47-51)

« funkcia AUTOTEST kontinuélne testuje hlavné parametre Ziarivky, napéjacich
obvodov a vstupného napétia. Vysledok je zobrazeny pomocou 3 farebnych
LED (status monitor). Ak su parametre vyhodnotené mimo rozsahu, tak sa
predadnik vypina, aby predislo jeho poruche (STANDBY méd)

« rychla elektronicka ochrana proti statickému alebo dynamickému prepatiu

ST

STANDARD ACCESSORIES

* AL sheet body

* WAGO Terminal blocks

* 3 Colour LEDs Status Monitor

* Halogen-free wiring RADOX GKW

* Teleso z AL
* WAGO pripojné svorky
« 3 farebné LED pre identifikaciu poruchovho stavu

AUTOTEST STATUS Montior / AUTOTEST Monitor Stavu:

I 1. 1. V.
* Halogénovo bezpecné vodice RADOX GKW
Ry RLIN KY TN KN TN
Q9:0 0 390" 90 09 93¢y Q93¢

* EN50311:2003
» UIC555-1
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Failure « EN50155:2008
of feadingin « EN61347-2-3:2011
Instalation « EN61347-1:2008
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Flourescent Tube Electronic Ballast

C-MEGA R MID

24V DC C-MEGA R MID (non-dimmable / nestmievatelné)

Type Dimmensions: Dimming Level AUTOTEST CentralControl Order Code Weight
C-MEGA R MID 7-9W/24V DC 260x49x39 mm - YES OPTION 08-B-131 0,3 kg
C-MEGA R MID 18W/24V DC 260x49x39 mm - YES OPTION 08-B-97 0,3 kg
C-MEGA R MID 2x18W/36W/24V DC 260x49x39 mm - YES OPTION 08-B-122 0,3 kg
C-MEGA R MID 36W/24V DC 260x49x39 mm o YES OPTION 08-B-126-01-03 0,3 kg
C-MEGA R MID 36W-1m/24V DC 260x49x39 mm - YES OPTION 08-B-273 0,3 kg
C-MEGA R MID T5 14W/24V DC 260x49x39 mm ° YES OPTION 08-B-200 0,3 kg
C-MEGA R MID T6 21W/24V DC 260x49x39 mm - YES OPTION 08-B-201 0,3 kg
C-MEGA R MID T5 2x21W/24V DC 260x49x39 mm - YES OPTION 08-B-205 0,3 kg
C-MEGA R MID T5 24W/24V DC 260x49x39 mm - YES OPTION 08-B-213 0,3 kg
C-MEGA R MID T5 28W/24V DC 260x49x39 mm - YES OPTION 08-B-202 0,3 kg
C-MEGA R MID T5 35W/24V DC 260x49x39 mm - YES OPTION 08-B-203 0,3 kg
C-MEGA R MID T5 39W/24V DC 260x49x39 mm ° YES OPTION 08-B-214 0,3 kg

Or alternative customised version is available according to customer specification

48V DC C-MEGA R MID (non-dimmable / nestmievatelné)

Type Dimmensions: Dimming Level AUTOTEST CentralControl Order Code Weight
C-MEGA R MID 2x18W/48V DC 260x49x39 mm - YES OPTION 08-B-266 0,3 kg
C-MEGA R MID 36W/48V DC 260x49x39 mm = YES OPTION 08-B-267 0,3 kg

Or alternative customised version is available according to customer specification

72V DC C-MEGA R MID (non-dimmable / nestmievatelné)

Type Dimmensions: Dimming Level AUTOTEST CentralControl Order Code Weight
C-MEGA R MID T8 2x14W/72V DC 260x49x39 mm - YES OPTION 08-B-197 0,3 kg
C-MEGA R MID T8 15W/72V DC 260x49x39 mm - YES OPTION 08-B-142 0,3 kg
C-MEGA R MID T8 2x15W/72V DC 260x49x39 mm - YES OPTION 08-B-148 0,3 kg
C-MEGA R MID 18W/72V DC 260x49x39 mm - YES OPTION 08-B-90 0,3 kg
C-MEGA R MID 36W/72V DC 260x49x39 mm - YES OPTION 08-B-91 0,3 kg

Or alternative customised version is available according to customer specification

110V DC C-MEGA R MID (non-dimmable / nestmievatelné)

Type Dimmensions: Dimming Level AUTOTEST CentralControl Order Code Weight
C-MEGA R MID 2x9W/110V DC 260x49x39 mm - YES OPTION 08-B-264 0,3 kg
C-MEGA R MID 18W/110V DC 260x49x39 mm = YES OPTION 08-B-128 0,3 kg
C-MEGA R MID 2x18W/110V DC 260x49x39 mm - YES OPTION 08-B-132 0,3 kg
C-MEGA R MID 36W/110V DC 260x49x39 mm - YES OPTION 08-B-120 0,3 kg
C-MEGA R MIDL 18W/36W/2x18W/110V DC 260x50x30 mm - YES OPTION 08-B-196 0,3 kg
C-MEGA R MIDL 2x18W/110V DC 260x50x30 mm - YES OPTION 08-B-192 0,3 kg
C-MEGA R MIDL 36W/110V DC 260x50x30 mm - YES OPTION 08-B-193 0,3 kg
C-MEGA R MIDS 18W/36W/110V DC 260x43x37 mm = YES OPTION 08-B-281 0,3 kg
C-MEGA R MIDS 30W/110V DC 260x43x37 mm - YES OPTION 08-B-282 0,3 kg
C-MEGA R MID T5 14W/110V DC 260x49x39 mm - YES OPTION 08-B-245 0,3 kg
C-MEGA R MID T5 2x14W/110V DC 260x49x39 mm - YES OPTION 08-B-249 0,3 kg
C-MEGA RMID T5 21W/110V DC 260x49x39 mm - YES OPTION 08-B-246 0,3 kg
C-MEGA R MID T5 2x21W/110V DC 260x49x39 mm - YES OPTION 08-B-250 0,3 kg
C-MEGA R MID T5 28W/110V DC 260x49x39 mm = YES OPTION 08-B-247 0,3 kg
C-MEGA R MID T5 35W/110V DC 260x49x39 mm - YES OPTION 08-B-248 0,3 kg

Or alternative customised version is available according to customer specification
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Flourescent Tube Electronic Ballast

C-MEGA R MID

24V DC C-MEGA R MID (SETTING Dimming /7 SETTING stmievatelné)

Type / Typ

C-MEGA R MID 18W/24V DC SETTING 30%
C-MEGA R MID 18W/24V DC SETTING 50%
C-MEGA R MID 2x18W/24V DC SETTING 30%
C-MEGA R MID 2x18W/24V DC SETTING 50%
C-MEGA R MID 36W/24V DC SETTING 30%
C-MEGA R MID 36W/24V DC SETTING 50%
C-MEGA R MID 58W/24V DC SETTING 30%

Or alternative customised version is available according to customer specification

Dimmensions AxBxC:

260x49x39 mm
260x49x39 mm
260x49x39 mm
260x49x39 mm
260x49x39 mm
260x49x39 mm
260x49x39 mm

Dimming Level
30% / 100%
50% / 100%
30% / 100%
50% / 100%
30% / 100%
50% / 100%
30% / 100%

AUTOTEST
YES
YES
YES
YES
YES
YES
YES

CentralControl
OPTION
OPTION
OPTION
OPTION
OPTION
OPTION
OPTION

Order Code
08-B-155
08-B-194
08-B-146
08-B-275
08-B-278
08-B-140
08-B-175

Weight
0,3 kg
0,3 kg
0,3 kg
0,3 kg
0,3 kg
0,3 kg
0,3 kg

110V DC C-MEGA R MID (SETTING Dimming / SETTING stmievatelné)

Type / Typ

C-MEGA R MID 18W/110V DC SETTING 30%
C-MEGA R MID 18W/110V DC SETTING 40%
C-MEGA R MID 2x18W/110VDC SETTING 30%
C-MEGA R MID 2x18W/110VDC SETTING 50%
C-MEGA R MID 36W/110V DC SETTING 30%
C-MEGA R MID 36W/110V DC SETTING 40%

Or alternative customised version is avaifable according to customer specification

Dimmensions:
260x49x39 mm
260x49x39 mm
260x49x39 mm
260x49x39 mm
260x49x39 mm
260x49x39 mm

Dimming Level
30% / 100%
40% / 100%
30% / 100%
50% / 100%
30% / 100%
40% / 100%

AUTOTEST
YES
YES
YES
YES
YES
YES

CentralControl

OPTION
OPTION
OPTION
OPTION
OPTION
OPTION

Order Code
08-B-271
08-B-268
08-B-179
08-B-180
08-B-272
08-B-269

Weight
0,3 kg
0,3 kg
0,3 kg
0,3 kg
0,3 kg
0,3 kg

24V DC C-MEGA X MID (Central Contrl LUXMATIC)

Type / Typ
C-MEGA X MID 18W/24V DC

C-MEGA X MID 2x18W/24V DC
C-MEGA X MID 36W/24V DC
C-MEGA X MID 2x18W/36W/24V DC

Or alternative customised version is avaifable according to customer specification
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Dimmensions:
260x49x39 mm
260x49x39 mm
260x49x39 mm
260x49x39 mm

Dimming Level
Stepless Dimming
Stepless Dimming
Stepless Dimming

Stepless Dimming

AUTOTEST
YES
YES
YES
YES

CentralControl
YES
YES
YES
YES

Order Code
08-B-144
08-B-145
08-B-139
08-B-147
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Weight
0,3 kg
0,3 kg
0,3 kg
0,3 kg



Flourescent Tube Electronic Ballast

C-MEGA R LONG

* The C-MEGA R LONG is digital electronic ballasts for feeding of 36W T8
fluorescent tube with the power supply voltage DC 24V or 110V.
C-MEGA R LONG has been designed as a customised version complying
EN50311 except from its size which has been defined by the customer.
At the design stage we paid a great deal of attention to extending the
service life of fluorescent tubes. Thanks to the microcomputer controll,
the fluorescent tube lifetime is at least 500.000 ON/OFF which brings high
service and maintenance costs savings.

Main characteristics:

« Controlled preheated start-up of the fluorescent tube

« RESTART function in case of fluorescent tube start-up failure (50 times),
then automatic switch to STANDBY mode to protect electronics

« Light output stabilization in whole feeding voltage range

« Fast electronic protection against both pulse and permanent overvoltage

« Elektronické predradniky C-MEGA R LONG st uréené pre napajanie
Ziariviek T8 36W pre napéjacie napatia DC 24V alebo 110V.
Typové rada C-MEGA R LONG je uréena hlavne pre aplikacie v
Zelezniénych dopravnych prostriedkoch, jej design je strikine v sulade s
EN50311 okrem rozmeru, ktory je podla Specifikdcie povodného zékaznika.
Uz pocas fazy vyvoja sa kladol velky déraz na minimdlizaciu servisnych nakladov

pocas zZivosti svetelnej ststavy. Vdaka mikropocitaéovému riadeniu garantujeme
min 5000000 zapalovacich cyklov Ziarivky bez nutnosti jej vymeny, ¢im sa
vyrazne znizili naklady na Gdrzbu a servis.

Hlavné charakteristiky: T
« riadené predhrievanie elektréd pocdas Startu Ziarivky c E 24\ 110V 36W
« funkcia RESTART pri netispes$nom Starte Ziarivky (max 50x), potom sa

predradnik vypne
« stabilizacia svetelného toku v celom rozsahu napdjacieho napatia

« rychla elektronicka ochrana proti statickému alebo dynamickému prepatiu s\

STANDARD ACCESSORIES

* AL sheet body
* WAGO Terminal blocks
* Halogen-free wiring RADOX GKW

* Teleso z AL
* WAGO pripojné svorky
* Halogénovo bezpecné vodice RADOX GKW

* EN50311:20083 (its size is customised)
* UIC555-1

*« EN50155:2008

*« EN61347-2-3:2011

*« EN61347-1:2008

o] Lol

24V/110V DC C-MEGA R LONG (non-dimmable / nestmievatelné)

Type Dimmensions: Dimming Level AUTOTEST CentralControl Order Code Weight
C-MEGA R LONG T8 36W/24V DC 281x54x55mm - - - 08-B-74 0,3 kg
C-MEGA R LONG T8 36W/110V DC 281x54x55mm = = = 08-B-78 0,3 kg
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Flourescent Tube Electronic Ballast

C-MEGA R GLOBAL

* The C-MEGA R GLOBAL is digital electronic ballasts for feeding of both 36 W
or 18W T8 fluorescent tubes in the range of voltage DC 24V or 48V.
C-MEGA R GLOBAL has been designed especially for railway lighting
application. It is strictly design according to EN50311 except from size which
is in compliance with UIC555.

At the design stage we paid a great deal of attention to extending the
service life of fluorescent tubes. Thanks to the microcomputer controll,

the fluorescent tube lifetime is at least 500.000 ON/OFF which brings high
service and maintenance costs savings.

Main characteristics:

« Controlled preheated start-up of the fluorescent tube

* RESTART function in case of fluorescent tube start-up failure (50 times),
then automatic switch to STANDBY mode to protect electronics

« Light output stabilization in whole feeding voltage range

* Dimming function in steps (SETTING) 30-50%/100%

(option, refer to page No 47-51)

* AUTOTEST continually tests main parameters of all the fluorescent tube,
power circuits, input feeding voltage parameters. The result is displayed
by three LEDs (monitor of status). If the measuring parameters are out of
limits the electronic ballast stops in order to avoid its damage.

« Fast electronic protection against both pulse and permanent overvoltage

« Elektronické predradniky C-MEGA R GLOBAL su uréené pre napéjanie
zZiariviek T8 18W alebo 36W pre napéjacie napatia DC 24V alebo 48V
(alebo podla $pecifikacie zakaznika).
L Typova rada C-MEGA R GLOBAL je uréena hlavne pre aplikacie
c E 24V 48V 18W 36W E _)‘ v zelezniénych dopravnych prostriedkoch, jej design je striktne v stlade
s EN50311 okrem rozmeru, ktory je v sulade s UIC555.
Uz pocas fazy vyvoja sa kladol velky déraz na minimdlizaciu servisnych nakladov

_\a,_ pocas Zivosti svetelnej slstavy. Vdaka mikropocitacovému riadeniu garantujeme
o min 5000000 zapalovacich cyklov Ziarivky bez nutnosti jej vymeny, ¢im sa
vyrazne znizili néklady na Gdrzbu a servis.
Hlavné charakteristiky:
« riadené predhrievanie elektréd pocdas Startu Ziarivky
« funkcia RESTART pri nelispe$nom $tarte Ziarivky (max 50x), potom sa
predradnik vypne a chybu Ziarivky signalizuje kombinéciou farebnych LED diéd
fm « stabilizacia svetelného toku v celom rozsahu napajacieho napatia
J00076RRARRE0RE0RA00 1) « funkcia stmievania v krokoch SETTING 30-50%/100% (pozri aj str 47-51)
« funkcia AUTOTEST kontinuélne testuje hlavné parametre Ziarivky, napéjacich
obvodov a vstupného napétia. Vysledok je zobrazeny pomocou 3 farebnych
LED (status monitor). Ak st parametre vyhodnotené mimo rozsahu, tak sa
gO predadnik vypina, aby predislo jeho poruche (STANDBY mdd)
o o « rychla elektronicka ochrana proti statickému alebo dynamickému prepatiu
! A ! STANDARD ACCESSORIES
* AL sheet body
* WAGO Terminal blocks
* 3 Colour LEDs Status Monitor
* Halogen-free wiring RADOX GKW
* Teleso z AL
AUTOTEST STATUS Montior / AUTOTEST Monitor Stavu: * WAGO pripojné svorky
| " " W * 3 farebné LED pre identifikdciu poruchovho stavu
’ ’ ’ ’ * Halogénovo bezpe&né vodite RADOX GKW
Ry RLIN KY TN KN TN
Q9:0 0 390" 90 09 93¢y Q93¢

*« EN50311:2003 (size is customised)

e + UIC555-1
D __ + EN50155:2008
+ EN61347-2-3:2011

Failure
of Leading-in * EN61347-1:2008
Cable
Instalation
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Flourescent Tube Electronic Ballast

C-MEGA R GLOBAL

24V DC C-MEGA R GLOBAL (non-dimmable / nestmievatelné)

Type / Typ Dimmensions: Dimming Level AUTOTEST CentralControl Order Code Weight
C-MEGA R GLOBAL 18W/24V DC 284x54x55 mm - YES - 08-B-79 0,4 kg
C-MEGA R GLOBAL 2x18W/24V DC 284x54x55 mm = YES = 08-B-100 0,4 kg
C-MEGA R GLOBAL 36W/24V DC 284x54x55 mm - YES - 08-B-75 0,4 kg

48V DC C-MEGA R GLOBAL (non-dimmable / nestmievatelné)

Type / Typ Dimmensions: Dimming Level AUTOTEST CentralControl Order Code Weight
C-MEGA R GLOBAL 36W/48V DC 284x54x55 mm - YES - 08-B-94 0,4 kg

24V DC C-MEGA R GLOBAL (SETTING Dimming / SETTING stmievatelné)

Type / Typ Dimmensions: Dimming Level AUTOTEST CentralControl Order Code Weight
C-MEGA R GLOBAL 18W/24V DC SETTING 30% 284x54x55 mm 30% / 100% YES - 08-B-81 0,4 kg
C-MEGA R GLOBAL 36W/24V DC SETTING 50% 284x54x55 mm 50% / 100% YES = 08-B-89 0,4 kg

48V DC C-MEGA R GLOBAL (SETTING Dimming / SETTING stmievatelné)

Type / Typ Dimmensions: Dimming Level AUTOTEST CentralControl Order Code Weight
C-MEGA R GLOBAL 18W/24V DC SETTING 50% 284x54x55 mm 50% / 100% YES - 08-B-129 0,4 kg
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Flourescent Tube Electronic Ballast

C-MEGA R

* The C-MEGA R is digital electronic ballasts for feeding of whole range of
fluorescent tubes up to 36W, T8 or even compact ones in the range of
voltage DC 24V, 48V or 110V (or customized).

C-MEGA R has been designed especially for railway lighting application.

It is strictly designed according to EN50311 except from its size which is
customised designed.

At the design stage we paid a great deal of attention to extending the
service life of fluorescent tubes. Thanks to the microcomputer controll,

the fluorescent tube lifetime is at least 500.000 ON/OFF which brings high
service and maintenance costs savings.

Main characteristics:

« Controlled preheated start-up of the fluorescent tube

* RESTART function in case of fluorescent tube start-up failure (50 times),
then automatic switch to STANDBY mode to protect electronics

« Light output stabilization in whole feeding voltage range

* Dimming function in steps (SETTING) or stepless in range 30-100%
(option, refer to page No.47-51)

* AUTOTEST continually tests main parameters of all the fluorescent tube,
power circuits, input feeding voltage parameters. The result is displayed
by three LEDs (monitor of status). If the measuring parameters are out of
limits the electronic ballast stops in order to avoid its damage.

« Fast electronic protection against both pulse and permanent overvoltage

* Elektronické predradniky C-MEGA R su uréené pre napéjanie Ziariviek
T8 alebo kompaktné s vykonom az 36W pre cely rozsah napdjacich napati
— DC 24V, 48V alebo 110V (alebo podla $pecifikacie zakaznika).

c E 24\ 48V 18W 36W E .—)‘ Typova rada C-MEGA R je ur€ena hlavne pre aplikacie v Zelezni¢nych
dopravnych prostriedkoch, jej design je strikine v stlade s EN50311 okrem
velkosti, ktora je podla $pecifikacie pévodného zékaznika.
UzZ podas fazy vyvoja sa kladol velky déraz na minimalizaciu servisnych nékladov
pocas Zivosti svetelnej sustavy. Vdaka mikropocitacovému riadeniu garantujeme
min 5000000 zapalovacich cyklov Ziarivky bez nutnosti jej vymeny, éim sa
vyrazne znizili néklady na Gdrzbu a servis.

Hlavné charakteristiky:

« riadené predhrievanie elektréd pocas Startu Ziarivky

« funkcia RESTART pri netispe$nom $tarte Ziarivky (max 50x), potom sa
predradnik vypne a chybu Ziarivky signalizuje kombinéciou farebnych LED diéd

« stabilizacia svetelného toku v celom rozsahu napdjacieho napétia

¢ funkcia stmievania v krokoch SETTING alebo plynule
(pozri aj str. 47-51)

« funkcia AUTOTEST kontinualne testuje hlavné parametre Ziarivky, napéjacich
obvodov a vstupného napétia. Vysledok je zobrazeny pomocou 3 farebnych
LED (status monitor). Ak st parametre vyhodnotené mimo rozsahu, tak sa
predadnik vypina, aby predislo jeho poruche (STANDBY mod)

« rychla elektronick& ochrana proti statickému alebo dynamickému prepatiu

STANDARD ACCESSORIES

* AL sheet body
* WAGO Terminal blocks
* 3 Colour LEDs Status Monitor

* Halogen-free wiring RADOX GKW
AUTOTEST STATUS Montior / AUTOTEST Monitor Stavu:

] . . V. * Teleso z AL
* WAGO pripojné svorky
.‘I’ .‘l" .‘l" .‘l" , . o
9% Q 29 Q Q 398 Q 393 « 3 farebné LED pre identifikaciu poruchovho stavu

* Halogénovo bezpeéné vodice RADOX GKW

A
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* EN50311:2008 (size is customised)

Failure
of Leading-in * UIC555-1
Cable « EN50155:2008
Instalation

* EN61347-2-3:2011
* EN61347-1:2008
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Flourescent Tube Electronic Ballast

C-MEGA R

24V DC C-MEGA R (non-dimmable / nestmievatelné)

Type Dimmensions: Dimming Level AUTOTEST CentralControl Order Code Weight
C-MEGA R 18W/24V DC 135x75x37mm - YES - 08-B-169 0,3 kg
C-MEGA R 2x18W/24V DC 135x75x37mm - YES - 08-B-138 0,3 kg
C-MEGA R 2x18W/36W/24V DC 135x75x37mm - YES - 08-B-59 0,3 kg
C-MEGA R 24W/24V DC 135x75x37mm - YES - 08-B-124 0,3 kg
C-MEGA R 25W/24V DC 135x75x37mm - YES - 08-B-149 0,3 kg

Type Dimmensions: Dimming Level AUTOTEST CentralControl Order Code Weight
C-MEGA R 18W/48V DC 135x75x37mm - YES - 08-B-153 0,3 kg
C-MEGA R 25W/48V DC 135x75x37mm - YES - 08-B-93 0,3 kg
C-MEGA R 36W/48V DC 135x75x37mm - YES - 08-B-64 0,3 kg

Type Dimmensions: Dimming Level AUTOTEST CentralControl Order Code Weight
C-MEGA R 18W/110V DC 135x75x37mm - YES - 08-B-158 0,3 kg
C-MEGA R 24W/110V DC 135x75x37mm - YES - 08-B-130 0,3 kg
C-MEGA R 36W/110V DC 135x75x37mm - YES - 08-B-65 0,3 kg

Type Dimmensions: Dimming Level AUTOTEST CentralControl Order Code Weight
C-MEGA R 18W/24V DC SETTING 4 Levels* 135x75x37mm  30%/50%/75%/100% YES - 08-B-80 0,3 kg
C-MEGA R 36W/24V DC SETTING 4 Levels* 135x75x37mm  30%/50%/75%/100% YES - 08-B-83 0,3 kg
C-MEGA R 2x18W/24V DC SETTING 30% 135x75x37mm 30%/100% YES - 08-B-137 0,3 kg
C-MEGA R 36W/24V DC SETTING 35% 135x75x37mm 35%/100% YES - 08-B-136 0,3 kg
C-MEGA R 36W/24V DC SETTING 50%** 135x75x37mm 50%/100%** YES - 08-B-87 0,3 kg
C-MEGA R 36W/24V DC SETTING 50%*** 135x75x37mm 500%/100%*** YES - 08-B-72 0,3 kg

* it is equipped by DIP Switch for Dimming Level Preset
** Negative Logic
*** Positive Logic

48V DC C-MEGA R (SETTING Dimming / SETTING stmievatelné)

Type Dimmensions: Dimming Level AUTOTEST CentralControl Order Code Weight
C-MEGA R 18W/48V DC SETTING 30% 135x75x37mm 30%/100% YES - 08-B-162 0,3 kg

www.sec-lighting.eu 67



Flourescent Tube Electronic Ballast

C-MEGA R SLIM

* The C-MEGA R SLIM is digital electronic ballasts for feeding of whole range
of fluorescent tubes up to 36W, T8 or even compact ones in the range of
voltage DC 24V, 36V, 48V or 110V.

C-MEGA R SLIM has been designed especially for railway lighting application.
It is strictly designed according to EN50311 except from its size which is
customised designed.

At the design stage we paid a great deal of attention to extending the

service life of fluorescent tubes. Thanks to the microcomputer controll,

the fluorescent tube lifetime is at least 500.000 ON/OFF which brings high
service and maintenance costs savings.

Main characteristics:

« Controlled preheated start-up of the fluorescent tube

* RESTART function in case of fluorescent tube start-up failure (50 times),
then automatic switch to STANDBY mode to protect electronics

« Light output stabilization in whole feeding voltage range

* Dimming function in steps (SETTING) or stepless in range 30-100%
(option, refer to page No.47-51)

* AUTOTEST continually tests main parameters of all the fluorescent tube,
power circuits, input feeding voltage parameters. The result is displayed
by three LEDs (monitor of status). If the measuring parameters are out of
limits the electronic ballast stops in order to avoid its damage.

« Fast electronic protection against both pulse and permanent overvoltage

« Elektronické predradniky C-MEGA R SLIM su urené pre napéjanie Ziariviek
T8 alebo kompaktné s vykonom az 36W pre cely rozsah napéjacich napati
m DC 24V, 36V, 48V, 110V.
c E 24V 36v| |asv| l110v| |7W- 7] _)‘ Typova rada C-MEGA R SLIM je uréena hlavne pre aplikécie v Zelezniénych
36W dopravnych prostriedkoch, jej design je striktne v stlade s EN50311 okrem
velkosti, ktora je podla $pecifikdcie pévodného zékaznika.

_\a,_ Uz pocas fazy vyvoja sa kladol velky déraz na minimalizaciu servisnych nakladov
o pocas Zivosti svetelnej ststavy. Vdaka mikropocitaéovému riadeniu garantujeme
min 5000000 zapalovacich cyklov Ziarivky bez nutnosti jej vymeny, éim sa
vyrazne znizili néklady na udrzbu a servis.
Hlavné charakteristiky:
« riadené predhrievanie elektréd pocas Startu Ziarivky
« funkcia RESTART pri netispe$nom $tarte Ziarivky (max 50x), potom sa
predradnik vypne a chybu Ziarivky signalizuje kombinaciou farebnych LED diéd
A B T « stabilizacia svetelného toku v celom rozsahu napdjacieho napatia
poagoooon o » funkcia stmievania v krokoch SETTING alebo plynule
= = —L (pozri aj str.47-51)
« funkcia AUTOTEST kontinualne testuje hlavné parametre Ziarivky, napéjacich
= obvodov a vstupného napétia. Vysledok je zobrazeny pomocou 3 farebnych
o T LED (status monitor). Ak st parametre vyhodnotené mimo rozsahu, tak sa
o 08 j predadnik vypina, aby predislo jeho poruche (STANDBY mdd)
- & « rychla elektronick& ochrana proti statickému alebo dynamickému prepatiu

STANDARD ACCESSORIES

* AL sheet body

* WAGO Terminal blocks

* 3 Colour LEDs Status Monitor

* Halogen-free wiring RADOX GKW
AUTOTEST STATUS Montior / AUTOTEST Monitor Stavu:
* Teleso z AL

I 1. 1. V.
* WAGO pripojné svorky
.‘I' .‘l" .‘l" .‘l" s . e PN
398 Q 29 Q O 398 Q 393 » 3 farebné LED pre identifikdciu poruchovho stavu

* Halogénovo bezpecné vodice RADOX GKW

<-20°C *« EN50311:2003 (size is customised)

_ + UIC555-1
falure + EN50155:2008
of Leading-in
Cable « EN61347-2-3:2011
Instalation

* EN61347-1:2008
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Flourescent Tube Electronic Ballast

C-MEGA R SLIM

24V DC C-MEGA R SLIM (non-dimmable / nestmievatelné)

Type Dimmensions: Dimming Level AUTOTEST CentralControl Order Code Weight
C-MEGA R SLIM 18W/24V DC 201x43x30 mm - YES - 08-B-134 0,25 kg
C-MEGA R SLIM T5 14W/24V DC 201x43x30 mm - YES - 08-B-159 0,25 kg
C-MEGA R SLIM 24W/24V DC 201x43x30 mm - YES - 08-B-82 0,25 kg

Type Dimmensions: Dimming Level AUTOTEST CentralControl Order Code Weight
C-MEGA R SLIM 18W/48V DC 201x43x30 mm - YES - 08-B-274 0,25 kg

Type Dimmensions: Dimming Level AUTOTEST CentralControl Order Code Weight
C-MEGA R SLIM 7-11W/110V DC 201x43x30 mm - YES - 08-B-183 0,25 kg
C-MEGA R T5 14W/110V DC 201x43x30 mm - YES - 08-B-199 0,25 kg
C-MEGA R SLIM 18W/110V DC 201x43x30 mm - YES - 08-B-184 0,25 kg

24V DC C-MEGA R SLIM (SETTING Dimming / SETTING stmievatelné)

Type Dimmensions: Dimming Level AUTOTEST CentralControl Order Code Weight
C-MEGA R SLIM 18W/24V DC SETTING 30% 201x43x30 mm 30%/100% YES - 08-B-195 0,25 kg
C-MEGA R SLIM 18W/24V DC SETTING 50% 201x43x30 mm 50%/100% YES = 08-B-276 0,25 kg

36V DC C-MEGA R SLIM (SETTING Dimming / SETTING stmievatelné)

Type Dimmensions: Dimming Level AUTOTEST CentralControl Order Code Weight
C-MEGA R SLIM 36W/36V DC SETTING 30% 201x43x30 mm 30%/100% YES - 08-B-176 0,25 kg

48V DC C-MEGA R SLIM (SETTING Dimming / SETTING stmievatelné)

Type Dimmensions: Dimming Level AUTOTEST CentralControl Order Code Weight
C-MEGA R SLIM 36W/48V DC SETTING 30% 201x43x30 mm 30%/100% YES - 08-B-164 0,25 kg

110V DC C-MEGA R SLIM (SETTING Dimming / SETTING stmievatelné)

Type Dimmensions: Dimming Level AUTOTEST CentralControl Order Code Weight
C-MEGA R SLIM 18W/110V DC SETTING 201x43x30 mm 50%/100% YES - 08-B-70 0,25 kg
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Flourescent Tube Electronic Ballast

A-MEGA MINI

* The A-MEGA MiINl is electronic ballast designed for bus/coach application
(not suitable for railway applications) for feeding of whole range
of fluorescent tubes up to 24W in the range of voltage DC 12V or 24V.

« Elektronické predradniky A-MEGA MINI su urené pre napéjanie Ziariviek
s vykonom aZ 24W pre cely rozsah napajacich napati DC 12V alebo 24V
v kolesovych dopravnych prostriedkov ako su autobus/LKW
(nie st urené per pouZitie v Zelezniénych dopravnych prostriedkoch).

STANDARD ACCESSORIES
* AL sheet body

* WAGO Terminal blocks
* Halogen-free wiring RADOX GKW

* Teleso z AL
* WAGO pripojné svorky
* Halogénovo bezpecné vodice RADOX GKW

C€| [12v| |2av| [BW-1 l13w| |18w| |24w
11W

* EN50015:2013
* EN61347-2-3:2011
* EN61347-1:2008

o] Lo

12V DC A-MEGA MINI
Type / Typ Dimmensions AxBxC: Dimming Level AUTOTEST CentralControl Order Code Weight
A-MEGA MINI 8W/12V DC 151x41x27 mm - - - 08-B-107 0,15 kg
A-MEGA MINI 13W/12V DC 151x41x27 mm = = = 08-B-166 0,15 kg
A-MEGA MINI 18W-24W/12V DC 151x41x27 mm - - - 08-B-105 0,15 kg
24V DC A-MEGA MINI
Type / Typ Dimmensions AxBxC: Dimming Level AUTOTEST CentralControl Order Code Weight
A-MEGA MINI 8-9-11W/24V DC 151x41x27 mm - - - 08-B-104 0,15 kg
A-MEGA MINI 13W/24V DC 151x41x27 mm = = = 08-B-259 0,15 kg
A-MEGA MINI 18W-24W/24V DC 151x41x27 mm - - - 08-B-103 0,15 kg
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Flourescent Tube Electronic Ballast

A-MEGA BASE

* The A-MEGA BASE is electronic ballast designed for bus/coach or truck/van
application (not suitable for railway applications) for feeding of fluorescent
tubes up to 36W voltage DC 24V.

« Elektronické predradniky A-MEGA BASE su urcené pre napéjanie Ziariviek
s vykonom az 36W pre napéjacie napatie DC 24V v kolesovych dopravnych
prostriedkov ako st autobus/LKW
(nie st urené per pouZitie v Zelezniénych dopravnych prostriedkoch).

STANDARD ACCESSORIES

* AL sheet body

* Halogen-free wiring RADOX GKW
* FASTON 6.35x0.8mm

* Teleso z AL
* Halogénovo bezpecné vodice RADOX GKW
* FASTON 6.35x0.8mm

(E 24V | | 8W | [15W| |36W

* ECE 10.04
* EN61347-2-3:2011
* EN61347-1:2008

[ N
3 =j
= S
| \ |

24V DC A-MEGA BASE

Type Dimmensions AxBxC:  Dimming Level AUTOTEST CentralControl Order Code Weight
A-MEGA BASE 8W/24V DC 192x41x27 mm - - - 08-B-182 0,2 kg
A-MEGA BASE 15W/24V DC 192x41x27 mm = = = 08-B-185 0,2 kg
A-MEGA BASE 36W/24V DC 192x41x27 mm - - - 08-B-167 0,2 kg
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Functional panel: LED Reading Lights & Contactless Switch and 18W Lighting fixture

SBB TWINDEX / BOMBARDIER

e
AN,
Y
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0 C90-C270]

* The functional panel has been developed for SBB Twindex project
(BOMBARDIER). It is a part of the luggage rack module.

* It is equipped with both powerful LED reading lights controlled by
contactless illuminated switch (infrared sensor remote control) and 18W T8
fluorescent tube main lighting module.

* Electronic ballast meets the latest EN50311 requirements

* Funkény panel ako stcast batoZinového nosica bol vyvunuty pre projekt
SBB Twindex (BOMBARDIER)

* Obsahuje vykonné LED ¢&itacie lampy ovladané bezdotykovym
podsvietenym vypinaGom (infraderveny snima& pre bezdotykové ovladanie)
pre kazdého pasaZiera a hlavnym 18W T8 Ziarivkovym svetelnym modulom.

* Elektronické predradniky splfiaji EN50311

STANDARD ACCESSORIES

* 1pc or 2pc or 4pcs of READING LIGHTS equipped with LEDs (5000K)

* AL base finished in white polyester powder coat RAL9003

« Diffuser is made of prismatic PC (complying both EN45545 and
DIN5510 S4/SR2/ST2)

* Halogen-free wiring RADOX GKW

FUNCTIONAL PANEL

* 1ks alebo 2ks alebo 4ks vykonnych &itacich svietidiel vybavenych
LED (5000K)
* AL zakladria v RAL9003
* Prismaticky PC diftisor svietidla (spiiajici EN45545 a DIN5510 S4/SR2/ST2)
* Halogénovo bezpecné vodice RADOX GKW

* ANNAX seat reservation systems

* Speakers

* Alternative colour surface treatment

* Alternative customised dimmensions

* Alternative LED light colour

* Dimming function 30%-100% (refer also to pages No.47-51)

* Central diagnostics and communication (refer also to pages No.47-51)
* Powerful LED light source instead of 18W fluorescent tube

* ANNAX rezervacny systém

* Reproduktory

* Alternativna farba svetla pre LED

* Alternativna farba povrchu

* Alternativne rozmery modulov

* Stmievanie 30%-100% (pozri aj str.47-51)

* Centralna diagnostika a komunikacia (pozri aj aj str.47-51)
LED SPOT READING MODULE DETAIL * Vykonné LED ako zdroj svetla namiesto 18W Ziarivky

24V 110V| |18W LED @
® ® = ‘r
= S Ja- EE % 5
CENTRAL < g:§> r - 0 5 N
TEST i 1 ‘ —L
2all [N A ! 1999 ! L—Lgsf
4| |iogoo| | 8
FUNCTIONAL PANEL
Type / Typ AxBxCmm Power Supply Light Source Dimming AutoTest CentralControl
18W T8 MAIN LIGHTING MODULE 650 x 125 x 55 mm DC 24V, 110V T8 18W / 3500K OPTION OPTION OPTION
LED SPOT READING LIGHT see the drawing DC 24V, 110V LED 5000K Ra typical 82 OPTION OPTION OPTION
CONTACTLESS SWITCH see the drawing DC 24V, 110V - YES OPTION OPTION
FUNCTIONAL PANEL 18W+4xLED see the drawing DC 24V, 110V T8 18W + LED/ 5000K OPTION OPTION OPTION
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Functional panel: LED Reading Lights & Contactless Switch and 18W Lighting fixture

SBB TWINDEX / BOMBARDIER

180,
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Reading SPOT LED controlled by contactless illuminated switch detail
LED SPOT Reading Light Contactless llluminated
Switch Module

Citacia LED lampa
Bezkontaktny podsvieteny vypinac

‘—344

&

| o

0]

S

BOMBARDIER
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Functional panel: LED Reading Lights & Contactless Switch and 18W Lighting fixture

SBB TWINDEX / BOMBARDIER

Typical luggage rack functional panel integration
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Functional panel: LED Reading Lights & Contactless Switch and 18W Lighting fixture

SBB TWINDEX / BOMBARDIER

SBB Twindex Train
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LED Indirect Lighting Fixtures

SBB TWINDEX / BOMBARDIER
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* The indirect “inline” LED lighting modules has been designed for SBB Twindex
project (BOMBARDIER) for ceiling panels area illumination. They are used on
booth upper and lower decks. It provides smooth lighting effect in order to
make the room “higher”.

* It is equipped with HighPower 3W LEDs (3500K)

* Electronic ballast meets the latest EN50311 requirements

* Easy and fast LED stripe replacement (<1min)

* Integrated WIFI antenna

* Vykonné LED svetelné kontinualne moduly boli navrhnuté pre projekt
SBB Twindex (BOMBARDIER). Ich funkciou je nepriame osvetlenie
stropnych panelov na oboch poschodiach a tym dosiahnut effekt
“vysSieho priestoru” pre pasaZierov.

* Vybavené vykonnymi 3W LED svetelnymi zdrojmi (3500K)

* Elektronické predradniky splfiaji EN50311

* Rychla a jednoduché vymena LED pasu (<1min)

* Integrovana WIF| anténa

STANDARD ACCESSORIES

UPPER DECK * HighPower LEDs (3500K)

* LED Binning < 3 MacAdam Steps

* Extruded AL profile base

« Diffuser is made by co-extrusion of semi-opal milky colour PC and coloured PC
(complying DIN5510 S4/SR2/ST2 and EN45545)

* Halogen-free wiring RADOX GKW

« vykonné 3W LED (3500K)

* LED Binning < 3 MacAdam Steps

« zakladnia svietidla vyrobend z extridovaného AL profilu

« PC difusor svietidla vyrobeny koextriziou: poloopalovy PC + farebny PC
kryt (spifajici DINS510 S4/SR2/ST2 a EN45545)

* Halogénovo bezpecné vodice RADOX GKW

* Alternative colour surface treatment

« Alternative customised dimmensions

* Alternative LED light colour

» Dimming function 30%-100% (refer also to pages No.47-51)

« Central diagnostics and communication (refer also to pages No.47-51)

* Alternativna farba svetla pre LED

« Alternativna farba povrchu

* Alternativne rozmery modulov

* Stmievanie 30%-100% (pozri aj str.47-51)

* Centralna diagnostika a komunikécia (pozri aj str.47-51)

LOWER DECK

108

| -
e m &,
24v| |10V |LED| |-@C| (Gl 08 %9 |
s S g
o) (D | =] | [ Wik
104
INDIRECT LED LIGHTING MODULE

Type / Typ LENGTH mm Power Supply Light Source Dimming AutoTest CentralControl
4x LED INDIRECT MODULE 330 mm DC 24V, 110V 4x Power LEDs 3500K OPTION OPTION OPTION
12x LED INDIRECT MODULE 990 mm DC 24V, 110V 12x Power LEDs 3500K OPTION OPTION OPTION
24x LED INDIRECT MODULE 2000 mm DC 24V, 110V 24x Power LEDs 3500K OPTION OPTION OPTION
CUSTOMISED LED MODULE CUSTOMISED CUSTOMISED CUSTOMISED OPTION OPTION OPTION
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LED Indirect Lighting Fixtures

Upper Deck and Lower Deck lllumination SBB TWI N DEX I BOM BARDI ER

BOMBARDIER

~ 4
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LED Luminaires for direct lighting

DESIRO-HC EndCar / SIEMENS
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* DESIRO HC-LED is customized lighting system designed for SIEMENS-
DESIRO-HC project. It is modular lighting system designed for direct
illumination for all EndCars and MiddleCars (Lower Deck and Higher Deck)

* Controlled by SIBAS Siemens Control Unit
(Stepless Dimming and 4 levels of Emergency Lighting)

* Thanks to the variable lengths it is possible to create continuous lighting band
along the entire vehicle lenght.

* The complete system includes also speakers.

* All fixtures are equipped by SEC LED modules based on OSRAM MidPower
LongLife LEDs.

Thanks to this both the maintenance and service costs are reduced.

* DESIRO-HC-LED je zakaznicky svetelny systém navrhnuty pre SIEMENS-
DESIRO-HC projekt. Jedné sa o modularny systém pre priame osvetlenie

* Napojené na cetralnu riadiacu jednotku SIEMENS SIBAS na plynulé riadenie
stmievania a 4 trovne nidzového osvetlenia

* Vdaka modulom réznej dizky (vratane reproduktorov a koncovych dielov)
je mozné vytvorit “inline” systém po celej dizke vagéna

* Svietidla st vybavené dlhoZivotnymi MidPower LED OSRAM, &im sa
vyrazne zredukovali ndklady na Udrzbu a servisné zasahy

STANDARD ACCESSORIES

» MidPower 3000K/4000K LEDs 160Im/W OSRAM DURIS S5 type serie

o, ; * LED Binning < 3 MacAdam Steps
24V | [110V| |LED -a.- m * SEC LED electronic ballast with Dimming Function
1] |190.000 + Central Control
R * AL sheet base painted in RAL9003
CENTRAL @ R « Diffuser made of semi-opal milky colour PC complying and EN45545, partly
TEST : sl I =Y painted with Mankiewicz paint

* Halogen-free “INLINE" wiring
* WAGO I/0O connectors

» MidPower LED 160m/W OSRAM DURIS S5 3000K/4000K
=g = 3 * LED Binning < 3 MacAdam Steps
» SEC LED stmievatelny elektronicky predradnik
* Central Control
« zakladfa svietidla vyrobend z AL, lakovana v RAL9003
3 ]

« diftsor svietidla vyrobeny z poloopélového PC splfiajlici EN45545, &iasto&ne
lakovany farbou Mankiewicz

* Halogénovo bezpeéné vodice a priebezna kabeldz

* WAGO 1/O konektory

* Alternative colour surface treatment

* Alternative customised dimmensions

* Alternative LED light colour

« Central diagnostics and communication (refer also to pages No.47-51)

| ) |

* Alternativna farba svetla pre LED

* Alternativna farba povrchu

* Alternativne rozmery modulov

* Centralna diagnostika a komunikacia (pozri aj str.47-51)

DESIRO-HC-LED (308-B)

Type / Typ LENGTH mm Power Supply Light Source Dimming AutoTest CentralControl
ENDCAR LED 718 mm DC 110V OSRAM LED 3000K YES OPTION YES
ENDCAR LED 840 mm DC 110V OSRAM LED 3000K YES OPTION YES
ENDCAR LED 817 mm DC 110V OSRAM LED 3000K YES OPTION YES
ENDCAR LED 1223 mm DC 110V OSRAM LED 3000K YES OPTION YES
ENDCAR LED 932 mm DC 110V OSRAM LED 3000K YES OPTION YES
ENDCAR LED 1628 mm DC 110V OSRAM LED 3000K YES OPTION YES
ENDCAR LED 1132 mm DC 110V OSRAM LED 3000K YES OPTION YES
ENDCAR LED 1674 mm DC 110V OSRAM LED 3000K YES OPTION YES
ENDCAR LED 1492 mm DC 110V OSRAM LED 3000K YES OPTION YES
ENDCAR SPEAKER MODULE 250 mm - - YES OPTION YES
ENDCAR CAMERA MODULE 250 mm - - YES OPTION YES
ENDCAR LED - CUSTOMISED CUSTOMISED CUSTOMISED CUSTOMISED OPTION OPTION OPTION
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+24V

DESIRO-HC EndCar / SIEMENS

LED Luminaires for direct lighting

Electrical diagram for Stepless dimmable LED lighting fixtures controlled by 1-10V control signal and EMERGENCY control input signal
Schéma zapojenia plynule stmievatelného svetelného systému riadeného signélom 1-10V a EMERGENCY vstupnym signalom

WAGON

LED LAMP |_| LED LAMP H LED LAMP H LED LAMP |_| LED LAMP |_| LED LAMP H LED LAMP H LED LAMP H LED LAMP } ................. LED LAMP
1 2 3 4 5 b 7 8 9 20

RIGHT
DIMMER
T

:
'“V__?{C”NVERT-‘Ej LED LAMP |_| LED LaMP H LED LamP H LED LAMP H LED LavP |_| LED LaMP H LED LaMP H LED LaMP H LED LaMP } _________________
! T 1 2 3 4 5 3 7 8 9 20

LED DRIVER DETAIL:

g

@ PE

@ EMERGENCY
DIMMING

1)

LED- @

LED+

EMERGENCY INPUT

Qv = EMERGENCY MODE
24V = NORMAL LIGHTING MODE

www.sec-lighting.eu

DIP SWITCH DETAIL FOR EMERGENCY MODE:

Ballast with out dimming (100%)

] _ —|

Ballast with dimming X%

Ballast with dimming Y%

[ —] ] — |
| |

=
3
z
5

SIGNAL CONVERTER 0-20mA/SEC STANDARD FOR DIMMING

Up to 2@ LED driverss/1 SIBUS

X%= customised emergency lighting
output level set-up in order to
achieve eg 5lux on the floor

Y%= customised emergency lighting
output level set-up in order to
achieve eg 40lux in threshold door
area

X%= nastavenie vykonu tak, aby sa
dosiahlo napr. 5Ix na podlahe

Y%= nastavenie vykonu tak, aby sa
dosiahlo napr. 40Ix v priestore dveri

Copyright: SIEMENS AG
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LED Luminaires for direct lighting

DESIRO-HC MiddleCar / SIEMENS

180

S
Y

0__C90-C270

0__Co-Cisof

* DESIRO HC-LED is customized lighting system designed for SIEMENS-
DESIRO-HC project. It is modular lighting system designed for direct
illumination for all EndCars and MiddleCars (Lower Deck and Higher Deck)

* Controlled by SIBAS Siemens Control Unit
(Stepless Dimming and 4 levels of Emergency Lighting)

* Thanks to the variable lengths it is possible to create continuous lighting band
along the entire vehicle lenght.

* The complete system includes also speakers.

* All fixtures are equipped by SEC LED modules based on OSRAM MidPower
LongLife LEDs.

Thanks to this both the maintenance and service costs are reduced.

* DESIRO-HC-LED je zakaznicky svetelny systém navrhnuty pre SIEMENS-
DESIRO-HC projekt. Jedna sa o modulérny systém pre priame osvetlenie

* Napojené na cetralnu riadiacu jednotku SIEMENS SIBAS na plynulé riadenie
stmievania a 4 trovne nidzového osvetlenia

* Vdaka modulom réznej dizky (vratane reproduktorov a koncovych dielov)
je mozné vytvorit “inline” systém po celej dizke vagéna

* Svietidla st vybavené dlhoZivotnymi MidPower LED OSRAM, &im sa

LED LIGHTING FIXTURE - UPPER DECK vyrazne zredukovali néklady na GdrZbu a servisné zasahy

STANDARD ACCESSORIES

» MidPower 3000K/4000K LEDs 160Im/W OSRAM DURIS S6 type serie

* LED Binning < 3 MacAdam Steps

* SEC LED electronic ballast with Dimming Function

* Central Control

* AL sheet base painted in RAL9003

« Diffuser made of semi-opal milky colour PC complying and EN45545, partly
painted with Mankiewicz paint

* Halogen-free “INLINE" wiring

* WAGO I/0O connectors

» MidPower LED 160m/W OSRAM DURIS S5 3000K/4000K

* LED Binning < 3 MacAdam Steps

» SEC LED stmievatelny elektronicky predradnik

* Central Control

« zakladfa svietidla vyrobend z AL, lakovana v RAL9003

« diftsor svietidla vyrobeny z poloopélového PC splfiajlici EN45545, &iasto&ne
lakovany farbou Mankiewicz

* Halogénovo bezpe&né vodice a priebezna kabeldZ

* WAGO 1/O konektory

* Alternative colour surface treatment

« Alternative customised dimmensions

* Alternative LED light colour

* Central diagnostics and communication (refer also to pages No.47-51)

LED LIGHTING FIXTURE - LOWER DECK

* Alternativna farba svetla pre LED

* Alternativna farba povrchu

* Alternativne rozmery modulov

* Centralna diagnostika a komunikécia (pozri aj str.47-51)
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Type / Typ LENGTH mm Power Supply Light Source Dimming AutoTest CentralControl
MIDDLE CAR LOWER DECK LED 1917 mm DC 110V OSRAM LED 3000K YES OPTION YES
MIDDLE CAR LOWER DECK LED 1133 mm DC 110V OSRAM LED 3000K YES OPTION YES
MIDDLE CAR LOWER DECK LED 844 mm DC 110V OSRAM LED 3000K YES OPTION YES
MIDDLE CAR UPPER DECK LED 1463 mm DC 110V OSRAM LED 3000K YES OPTION YES
MIDDLE CAR SPEAKER MODULE 250 mm - - -
MIDDLE CAR LED - CUSTOMISED CUSTOMISED CUSTOMISED CUSTOMISED OPTION OPTION OPTION
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