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EU CE Marking



EU CE Marking



1. Applicable Directives

Product Low Voltage 
Directive  
(LVD)

Electro-
magnetique
compatibility 
(EMC)

Radio 
equipment  
directive
(RED) -
Wireless

ATEX
(Explosive 
atmosphere)

Energy 
related 
products  
(ERP) 
eco

ROHS
(Reduction 
of hazardous 
substances)

Luminaires X X X X X X

Control Gear X X X X X X

Controls (non-
integrated)

X X X X X X

LED modules / 
lamps

X X X X X X



2. Requirements within the directives

Directive Essential Requirements

LVD / ATEX 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

EMC • 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

RED Efficient use of radio spectrum + other + EMC + LVD 

ERP Ecodesign requirements (Efficiency – Labelling – Information)

ROHS Restriction of use of hazardous materials



3. Conformity with the directives

• 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



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)

• LVD – EMC – RED – ATEX : list of harmonized standards
https://ec.europa.eu/growth/single-market/european-standards/harmonised-
standards_en

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


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.



6. Declaration and marking

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

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

• Elements : 
• who you are
• what product it refers to
• 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 



Examples declaration of conformity 



7. Evolution European Directives

• 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

• EMC : evaluation current directive is running 



Certification



ELECTRICAL SAFETY CERTIFICATION

ANSI/IEEE NEC

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

ANSI/IEEE NEC
with or without 
national rule, with the 
possible influence of a 
country

EUROPE :  Based on IEC / CEN standards



1. Standards

IEC 60598 (Luminaires)

EN / IEC 60598

NBN EN IEC 60598

Relation to LVD 
(= harmonized
standard)

Product Safety Standard

Luminaires EN / IEC 60598

Led modules EN / IEC 62031

Control Gear EN / IEC 61347



2. Certification

• Certification marks demonstrate that your products have 
been tested thoroughly and meet the required safety (or 
performance) standards.

• Organization doing the certification = Certification Body

• National Certification Bodies

eg CEBEC, VDE, DEKRA, …. 

or a Third–party conformity assessment Body operating 

a certification mechanism … 



3. Certificate

• Certificate is only valid :

- Certification Body is recognized for 

assessment of the standards involved 

(= scope of accreditation)

- Standards assessed must be within 

their validity date. When a certificate

references a withdrawn standard, 

the certificate is not valid anymore



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 inspections, 
and market surveillance gives more guarantees



www.enec.com



5. Certification versus Declaration

• 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 3rd 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



Lifetime Data: Lumen Maintenance



Lifetime Data: Lumen Maintenance

• (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 Tq (usually 25°C), 
called the performance temperature.

22



Lumen Maintenance - Normative

• LMMF data are most often based on led lifetime
testing

• LM-80: measurent standard for lumen 
maintenance and color shift. Measurement
duration ranges from 6khrs to 12khrs

• TM-21: projection method for extrapolating LM-80 
lumen maintenance data up to a maximum of 6x 
the measurement time. 

• Extrapolation beyond the TM-21 limit is not
reliable. Lifetime declarations for 50khrs requires
LM-80 data up to 10khrs.



Lumen Maintenance – Other Factors

• A LED luminaire is a system –
containing many components

• 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

• Led ageing is now on the same
level as optics degradation!



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

• LLMF: Lamp Lumen Maintenance Factor
• LSF: Lamp Survival Factor
• LMF: Luminaire Maintenance Factor
• RMF: Room Maintenance Factor



MF = Maintenance Factor

LLMF = lowest values per product range (see overview)

• 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.

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

• 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.



MF = Maintenance Factor



LED Drivers – Lifetime

• Published as a C-rate for a manufacturer declared case temperature
(Tc)

• 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)



Early Driver Failures
• >50% of luminaire failures observed from the market are driver related

• 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. industry)



Comparing Driver Lifetime
• C-rates are declared at manufacturer specific conditions

• Makes a direct comparison difficult

• Which driver is best?

Driver A
C10 Lifetime = 50khrs @ Tc=85°C

Driver B
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 100khrs

➢If both drivers operate under the same conditions, they are both equivalent



LED Color shift



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.

• Current market standard: 3 SDCM

• 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)



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)



Thank you


