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EU CE Marking
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Directive(s) V affix the CE Mark
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LED modules /
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Low Voltage
Directive
(LvD)

1. Applicable Directives

Electro-
magnetique
compatibility
(EMC)

Radio
equipment
directive
(RED) -
T EIS

ATEX
(Explosive
atmosphere)

Energy ROHS
related (Reduction
products | of hazardous
(ERP) substances)
eco




LVD / ATEX

EMC

RED
ERP
ROHS
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2. Requirements within the

Equipment does not endanger the health and safety of persons and
domestic animals, or property, when properly installed and maintained and
used in applications for which it was made

* the electromagnetic disturbance generated does not exceed the level
above which radio and telecommunications equipment or other
equipment cannot operate as intended

* it has a level of immunity to the electromagnetic disturbance to be
expected in its intended use which allows it to operate without
unacceptable degradation of its intended use

Efficient use of radio spectrum + other + EMC + LVD

Ecodesign requirements (Efficiency — Labelling — Information)

Restriction of use of hazardous materials



l 3. Conformity with the directiv

* Some directives (e.g. ATEX) require products to be tested and
certified by a third-party organisation, or a so-called Notified Body, in

order to ensure their conformity with the relevant essential
requirements.

* If applicable directives do not require the use of a Notified Body,
manufacturers may perform the conformity assessment themselves
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l 4. Assessment

 Essential requirements define the results to be attained, or the
hazards (risk analysis) to be dealt with. The precise technical solution
may be provided by a standard or by other technical specifications

 Easiest road = use of harmonized standards (provide a presumption of
conformity with their directive)

e IVD — EMC — RED — ATEX : list of harmonized standards

https://ec.europa.eu/qgrowth/single-market/european-standards/harmonised-
standards en
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https://ec.europa.eu/growth/single-market/european-standards/harmonised-standards_en

l 5. Technical documentation

* Obligation for manufacturer to create and make available a technical
file (or technical documentation) for conformity proving

* Technical file relevant to a CE-marked product must be kept for at
least 10 years (Atex : 15 years) from the last date the product was
manufactured

* The technical file needs to be kept up to date, especially when the
product is modified or is subject to updated conformity assessment
procedures.
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6. Declaration and marking

 The Manufacturer must set up and sign a Declaration of Conformity =
acknowledgement that they are responsible for compliancy

* The declaration should be available to authorities at the EU point of entry

* Elements :
 who you are
e what product it refers to
e what directives are involved
* which standards have been used
* where test results can be found
* who is responsible in your company

* CE to be affixed to the product <€ wowomreo sooy mvorven

0344 . IDENTIFICATION OF NOTIFIED BODY
INVOLVED
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Examples declaration of confo

ETAP A

DECLARATION OF CONFORMITY C E

We, ETAP Verlichting n.v.

Antwerpsesteenweg 130, 2390 Malle

Belgium
declare under our sole rasponsability that the product(range) :
D9*/LED****

to which this declaration relates, is in conformity with the following
standards or other normative documents (as far as applicable) :

EN 60598-1 (2015)
EN 60598-2-2 (2012)

EN 60598-2-22 (2014)

EN 62493 (2010)

following the provisions of directive 2014/35/EU (Low Voltage Directive)
EN 55015 (2013) + A1 (2015)

EN 61000-3-2 (2014)

EN 61000-3-3 (2013)

EN 61547 (2008)

following the provisions of directive 2014/30/EU (EMC Directive)

the provisions of 2011/65/EC (Rohs Directive) and the provisions of
Commision Regulation 1194/2012 (Erp Directive)

Malle, 12-jan-17 H. Murat
Product Development

DECLARATION OF CONFORMITY
ETAP DECLARATION DE CONFORMITE 0344

We,
Nows, ETAP Verlichting n.v.
Antwerpsesteenweg 130, 2390 Malle Belgium

Vi C €
ETAP DECLARATION OF CONFORMITY
DECLARATION DE CONFORMITE

‘We, Nous, Wir, Wij
declare under our sole responsability that the listed
déclarons sous notre seule responsabilité que le(s) produit{s) énuméré(s)

ETAP Verlichting n.v.
Antwerpsesteenweg 130, 2390 Malle Belgium
www etaplighting.com

Product(s):
Preduit{s):

E12/.....V281

declare under our sale responsibilily that the listed products
déclarons sous notre seule responsabilité que les produits énumérés

erkldren unter Einbeziehung unserer alleinigen Verantworlung dass, die aufgezéhiten Produkten
verklaren onder onze volle verantwoordelijk dat het/de vermeld(e) producten

conform with:
est (sont) conforme(s):
1) the relevant provisions of directive 2014/34/EU of 26 February 2014
aux dispositions pertinentes de la directive 2014/34/EU du 26 février 2014
Motified Body:
Organisme notifié:  DEKRA CERTIFICATION B.V.
Meander 1051
6825 MJ Arnhem
The Netherlands

R3*“*[LED=**=="**

conform with the essential requirements of the fellewing European Directives :
conforme aux exigences essentielles des Directives Européennes suivantes :
den grundlegenden Anforderungen der folgenden europaischen Richllinien entsprechen :
overeenkemen met de essentiéle eisen van volgende Europese Richtlijnen :

Cenformity has been demonstrated with reference to the fellowing documentation:
La conformité 2 é1é démontrée en référence a la documentation suivante:

- ECType-examination Certificate: DEKRA 11ATEX0136

- Production Quality Assurance Notification: DEKRA 12ATEXQ0015 dated 4-December-2014

2014/53/EU (RED)

Safety ( article 3.1a) EN B0598-1 (2015) + A1 (2018)
EN B0598-2-1 (1989)
EN B0598-2-22 {2014)

EN 52493 (2015)

Compliance with the Essential Health & Safety Requirements has been assessed by reference to following
standards:

Le respect des Prescriptions essentielles de santé et de sécurité a été évalué en référence aux normes
suivantes:

- ENE0D79-0:2009

- ENG0079-7 : 2007

- ENG0079-18:2004 + C1

No changes were reguired to enable i with the s

Pas des modifications sont nécessaires pour affirmer la conformité aux normes actuelles:

- ENGD073-0:2012

- ENGO0079-7 :2015

- ENG0079-18:2015

EMC ( article 3.1b) EN 55015 (2013) + A1(2015]
EN 51000-3-2 (2014)
EN £1000-3-3 (2013
EN 81547 (2009)

Radio Spectrum ( article 3.2) | ETSI300 330 V2.1.1(2017)
ETSI 300 489 - 3 V2.1.1 (2017)

Marking: @ 2G ExemblICT4 Gb (T4 is related to an ambient temperature of 40°C)
Marquage: (T4 est liée a une température ambiante de 40°C)

1194/2012/EU (ERP) Special conditions: -

Conditions spéciales: —

2011/65/EU (ROHS)

2) the relevant provisions of directive 2014/30/EU (EMC Directive)
aux dispesitions pertinentes de |a directive 2014/30/EU (Directive CEM)

Malle, 1-2-2018 = G. Verhoeven . ENS5015
Manager Product Development - ENG1000-3-2
= ENG61000-3-3

- ENB1547

H. Murat
Manager Product Development

Malle, 20-4-2016

Page 1 of 1 R3E1350

04-2016 E1E101 (52767)



l /. Evolution European Directiv

* ECO :
- SLR : single lighting regulation (2021)

* Efficiency, Functionality & Information requirements
- EPREL database (2021) — light sources
* Labeling requirements

* Database partly public accessible and fully accessible for
market surveillance authorities

e EMC : evaluation current directive is running
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ELECTRICAL SAFETY CER

with or without
rule, with the possible
influence of a country

ANSI/IEEE NEC

with or without
national rule, with the
possible influence of a
country

ANSI/IEEE NEC

EUROPE : Based on IEC / CEN standards
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1. Standards
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IEC 60598 (Luminaires)
EN / IEC 60598
Relation to LVD

1 (= harmonized
NBN EN IEC 60598 standard)

Product ___| safety Standard

Luminaires EN / IEC 60598
Led modules EN /IEC 62031
Control Gear EN /IEC 61347



l 2. Certification

« Certification marks demonstrate that your products h
been tested thoroughly and meet the required safety (or
performance) standardes.

» Organization doing the certification = Certification Body
* National Certification Bodies

| D DEKRA
eg CEBEC, VDE, DEKRA, .... && VA

or a Third-party conformity assessment Body operating
a certification mechanism ... [Q@D
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European Testing Inspection and Certification System

3. Certl f| cate ‘ CERTIFICATE OF ACCEPTANCE

Meander 1051, 6825 MJ Arnhem, THE NETHERLANDS

has been assessed and determined to fully comply with the requirements of EN-ISO/IEC 17065, PD ECS 050, PD ECS 051

ACCREDITED BY .I..HE m and the Rules of Procedure relevant to the European Schemes for which the responsible CB is member.
DUTCH ACCREDITATION Q DEKRA Certification B.V.

L “A[ m Is therefore entitled to operate as Certification Body within the European Schemes ENEC, ENEC+ CCA, CCA-EMC and HAR

+ Certificate is only valid : ™ S

This certificate remains vnlld unlil R is reiuuod by the ETICS Semry General upon successful completion of
3-year R by the ETICS.

)
S v
“russels, 15 Mai 2020 Bence Thurnay, Secretary General

Certification Body is recognized for
assessment of the standards involved
(= scope of accreditation)

CERTIFICATE

ManufacturerfLicensee:

Belgium

B DEKRA

Standards assessed must be within
their validity date. When a certificate

minaires with LEDs
wrios
LEED™ gt b

le variation thereto is specified in the Annex to this uﬂlﬁm

references a withdrawn standard, | e / W/
ope . . | »standarfl EN 605981 2015 EN eomzammr /f /;. ;; f
the certificate is not valid anymore e e

, g
ACCREDITED BY THE

e A %5 E MA
°°°°°° ) EUR

'DEKRA Centfication B.V. Meander 1051, 6525 MJ Amhem P.O. Box 5185, 6802 ED Amhem The Netheriands
T a0 03 451 5.5 53100 s ek cuthestonsom Registered Amhem 09085365




l 4. Enec

* ENEC is an European Mark for electrical products that
demonstrates compliance with European standards (EN)

* Testing : independent ENEC approved Testing Laboratories
worldwide, and approved Manufacturers Laboratories (e.g. ETAP)

* Certification Body is referred by a number following the logo
05=Dekra; 10=VDE ; 12=LCIE ....
« ENEC is accepted throughout the European Market

 Along with the independent product testing, factory inspecti
and market surveillance gives more guarantees
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www.enec.com

ENEC x [+ - a X
< O @ & https://www.enec.com/page.php?p=2 % % o~ Aanmelden &
s 3 el C ission Regula... Regula.. (3§ E-mail - Eprel - Outl.. [Ef Get23ISO procedu.. @ 201435 EU_low V.. [ 32 > | B3 Andere favorieten

Europe Safe

www.enec.com

A Typ hier om te zoeken
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ENEC is the high quality European Mark for electrical products that i with E
(EN).

European Certification Bodies in the electrical sector have opened the European ENEC Mark to all electrical product
sectors.

Testing takes place in independent ENEC approved Testing Laboratories worldwide, and in approved
Manufacturers’Laboratories.

ENEC means safety in Europe, and all signatories of the ENEC Mark Scheme actively support its commitment to the highest
safety levels.

els - Belgium

£ ¢)) NLD




l 5. Certification versus Declara

« CE marking and Declaration of Conformity :
does not indicate that products have been approved as safe by the
European Union or by another authority. It represents a declaration from
the manufacturer or importer on his own responsibility

* Certification :
compliance with (mostly) European standards (EN/IEC), related to safety. Being
granted by a 3" party, independent from the manufacturer or importer, the
certification mark always signifies that the product is safe in accordance with
the appropriate European directive. Tests are carried out in approved independent
test labs worldwide or in approved manufacturers’ labs

IBE-BIV
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l Lifetime Data: Lumen Mainten

* (LED) Luminaires gradually loose light output over time

* Loss over time is expressed by Lamp Lumen Maintenance
Factor (LLMF)

* LLMF indicates the average relative residual output after a
specified amount of time, usually a standard time of 50khrs.

* Example: LLMF=90% after 50khrs

* LLMF depends on temperature — datasheet values are valid
for a manufacturer specified temperature Tqg (usually 25°C),
called the performance temperature.

IBE-BIV




Lumen Maintenance - Norma

e LMMF data are most often based on led lifetime prICHIA
testing

* LM-80: measurent standard for lumen i, -l
maintenance and color shift. Measurement picolileone

LM-80 Test Report

NVSL219B

2011

Company Name:  Nichia Corporation
-100, Oka, Kaminaka-cho, Anan-shi, Tokushima, 774-8601, JAPAN

duration ranges from 6khrs to 12khrs R

Classification: LED

Model Name:

Test Summary:

Warm White LED

* TM-21: projection method for extrapolating LM-80 e

Revision Date:
Test Completion Date: -

April 24,2012

Report Number: SQETMLH17003

Case

Drive Current

Lumen
Maintenance

™21
Projection
Liel6K)

700mA

> 36100 hours

lumen maintenance data up to a maximum of 6x S

the measurement time.

1200 mA

> 36100 hours

700 mA

> 36100 hours

1200 mA

>36100 hours|

700 mA

> 36100 hours,

8
4

* Extrapolation beyond the TM-21 limit is not

1000 mA

2lR(n|8(8|8
3| 2|2|%(%

> 36100 hours

reliable. Lifetime declarations for 50khrs requires

o Y,
& N/ 7,
SN

Approved Signatory:

LM-80 data up to 10khrs. A e
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Lumen Maintenance — Other

* A LED luminaire is a system —
containing many components LED Luminaire Ageing

e Other components will also
degrade, but are mostly ignored

* In a 2020 professional luminaire
the light source is now one of
the most reliable components
inside the system T .

¢ LEd ageing iS nOW On the Same Output after 50khrs LED M Optics
level as optics degradation!
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MF = Maintenance Factor

LxxBxx is not MF but LLMF

MAINTENANCE FACTOR

= factor with which pollution, ageing and lower light output of light sources is taken into account in
lighting calculations.

The maintenance factor is calculated by means of four parameters (in accordance with CIE97 publication
for indoor lighting)

MF: LLMF * LSF * LMF * RMF

e LLMF: Lamp Lumen Maintenance Factor
e LSF: Lamp Survival Factor

e LMF: Luminaire Maintenance Factor

e RMF: Room Maintenance Factor




MF = Maintenance Factor

LLMF = lowest values per product range (see overview)

e LSF == 1. We take into account the immediate replacement of the luminaire (= spot replacement). This implies that
in the event of a luminaire failure (as a result of a driver failure or defect) the defective luminaire is replaced.

e LMF = 0.95 for clean office environments; 0.89 for normal industrial environments

e RMF = 0.94 for clean office environments (reflection factor 70/50/20) or 0.95 for normal industrial environments
(reflection factor 50/30/20), subject to three-yearly cleaning. (in accordance with CIE97 publication for indoor lighting)

For the LMF and RMF values we publish typical values for a specific space. Exact values, which take into account various
degrees of dust pollution, different cleaning intervals or reflection factors can be consulted in the CIE97 standard.
All data is calculated for an ambient temperature Tq = 25°C.
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' MF = Maintenance Factor

LLMF MF
LUMINAIRE 50.000 H APPLICATION 50.000 H
D1/D2 /D3 97% Office 87%
D42 98% Office 88%
D9 98% Office 88%
E2 96% Industry 81%
E4 96% Industry 81%
E5M RO 94% Industry 79%
ESM R1 B85% Industry 2%
E6 86% Industry 73%
E7 96% Industry 81%
E8 92% Industry 78%
FLARE 97% Office 87%
R3 98% Office 88%
R7T 98% Office 88%
R8 93% Office 83%
u23 87% Office 78%
uz2s 98% Office 88%
u3 95% Office 85%
u7r 95% Office 85%
us 91% Office 81%

vVZ2M11 29% Office 88%
l B E— B | V V2M1F/J 97% Office 87%
v3

96% Office B86%



LED Drivers — Lifetime

e Published as a C-rate for a manufacturer declared case tempera
(Tc)

e C-rate indicates average percentage of expected failures after
specified amount of operating hours (e.g. C10 = 10% failure rate)

Example: C10 Lifetime = 50khrs (Tc=85°C)
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l Early Driver Failures

e >50% of luminaire failures observed from the market are driv

* Most important root cause is in the external (mains) power supply:
overvoltages (1), transients (2), high frequency pollution (3)

 Failures can manifest themselves gradually over time (higher than C-rate)

* Extra (external) protection devices sometimes required (e.g. ind
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l Comparing Driver Lifetime

e C-rates are declared at manufacturer specific conditions

* Makes a direct comparison difficult
 Which driver is best?

Driver A Driver B

C10 Lifetime = 50khrs @ Tc=85°C C10 Lifetime = 100khrs @ Tc=75°C

* Rule of thumb: lifetime doubles with every 10°C temperature decrease
» At Tc=85°C, driver A has a C10-life of 50khrs, at 75°C driver B has a C10-life at 100k
»If both drivers operate under the same conditions, they are both equj
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l LED Color Shift

* LED (Luminaire) color tolerances are specified at initial time

* Units of SDCM: ellipses of perceivable color differences in the (x,y) color
diagram.

e Current market standard: 3 SDCM
e Color shift over time also measured in LM-80.
 However no standard projection method available (coming: TM-23)

* Color shift prediction requires separate data, not generally available from
existing LM-80 (LM-80:2014)
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l LED Color Shift: A Concern?

 Commercial LEDs can have 50khrs color shifts ranging from 6 to >25
SDCM - depending on LED package and operating temperature

 However mostly subtle and unnoticed effect (luminaires shift in a
uniform way)

* Not necessarily a change in Ra color rendering index!
* A consideration when replacing single luminaires (e.g. after failure)
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Thank you

BELGISCH INSTITUUT voor VERLICHTINGSKUNDE
—_— INSTITUT BELGE de 'ECLAIRAGE
CIE NATIONAL COMMITTEE — NBN SECTOR OPERATOR




