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0 PREFACE

VITO and its partners are performing the prepasaspudy for the new upcoming eco-design
directive for Energy Using Products (EuP) relateddbmestic lighting, on behalf of the
European Commission (more irtittp://ec.europa.eu/enterprise/eco_design/indektren.

The environmental impacts of Energy-using Prodgcish as domestic lighting take various
forms, including: energy consumption and the relategative contribution to climate change,
consumption of materials and natural resourcestemgsneration and release of hazardous
substances. Eco-design, which means the integrafi@mvironmental considerations at the
design phase, is arguably the best way to improgehvironmental performance of products.

The creation of a coherent framework for environtaleproduct policy avoids the adoption of
uncoordinated measures that could lead to an dvegdtive result; for example eliminating a
toxic substance from a product, such as mercum feomps, might lead to increased energy
consumption, which could in total have a negatiapact on the environment. A Community
framework also ensures that divergent nationalegional measures, which could hinder the
free movement of products and reduce the compatidiss of businesses, are not taken. It is
not the intention to decrease the quality of domdighting.

The objective of this draft document is to presentliminary data for discussion with
stakeholders related to the EuP preparatory studihé lot 19.

You can follow the progress of our study and fimshgyal information related to lot 19 on the
project website when you register as a stakehotdigr-//www.eup4light.net

Please, also consult the website for timing anéiisgtion of the tasks.

I mportant remark:

It must be clearly stated that this part 2 of tiwedy relies on the draft regulation resulting
from part 1 of the study on non-directional ligltusces. Specific items on non directional
lamps that were discussed in part 1 will not beeggpd in this part 2. Items that are related
to all light sources can be repeated, only to inyerthe readability.






1 PRODUCT DEFINITION

Scope: This task should define the product category agfthel the system boundaries of the
‘playing field’ for eco-design. It is important fa realistic definition of design options and
improvement potential and it is also relevant ir ttontext of technically defining any
implementing legislation or voluntary measures(y).

The objective of this task is to discuss definitiand scope issues related to the EuP
preparatory study for the lot 19. It consists ofegarisation of products, description of
product definitions, scope definition as well asntfication of key parameters for the selection
of relevant products to perform detailed analysd assessment during the next steps of the
study.

Further, the harmonised test standards and adalitgattor-specific procedures for product-
testing are identified and discussed, coveringebeprotocols for:

* Primary and secondary functional performance patensie
* Resource use (energy, etc.) during product-life;

Safety (electricity, EMC, stability of the produetc.);
Other product specific test procedures.

Finally, it aims to identify existing legislationgpluntary agreements and labelling initiatives at
the EU level, in the Member States and outside pgiro

1.1  Product category and performance assessment

1.1.1 System boundary and technical product definit ion

Proposed product definition, scope and system kerynd

The proposal is to use a product definition derifredh existing European standards and the
Prodcom classification.

A 'domestic lighting' product system can more galebe considered as 'lighting equipment'
as defined in standard EN 12665 (Light and lightifgasic terms and criteria for specifying
lighting requirements) for domestic applicationntning:

1.A “lamp” as“source made in order to produce an optical radwatj usually visiblé

2.A “luminaire” as “apparatus which distributes, filters or transformtghe light
transmitted from one or more lamps and which inekjdexcept the lamps themselves,
all parts necessary for fixing and protecting tlaenps and, where necessary, circuit
auxiliaries together with the means for connecting lamps to the electric supply”.



In this study, "lamp" means a source made in otdgoroduce an optical radiation, usually
visible, including any additional components neaggdor starting, power supply or stable
operation of the lamp or for the distribution,diling or transformation of the optical radiation,
where those components cannot be removed withoatgmently damaging the unit.

It must be explicitly stated that only lamps anchihaires for general lighting that use electrical
energy are in the scope of this study; lamps faoches, bicycles, motorcycles and motor
vehicles are excluded.

Furthermore it is proposed to exclude coloured lath@at are typically used for decorative
purposes, therefore the definition of a white lightirce in part 1 is used.

It is important to note that the definition of dastie lighting in this eco-design study covers
products with similar characteristics. Moreover ngnao-called 'domestic lighting' products are
also used in other areas (e.g. hotels, shopsgesffidccording to the MEEUP Methodology
Report, these product groups that are functionsiligilar have to be envisaged. As a
consequence all that products that are based osathe technology will be included in this
study.

The 'domestic lighting' is not a lighting speciienarket, this means that the technical lighting
requirements (e.g. illuminance levels) are not #fipdcby the consumer before installation

according to technical standards. Therefore thecgmh is different from the previous EuP

studies for office and street lighting. In this &gy a lamp technology based approach is
proposed. This means a focus on the lighting tdolyyathat is most commonly used in the

domestic market. The advantage of this approatiaisthe Prodcom classification according

to lamp technology can directly be adopted and iplessnplementing measures can easily be
followed up.

Luminaires are considered as being part of theesysinvironment. Therefore it is proposed to
not consider the complete luminaire as such butotasider only the impact of the following
specific functional elements incorporated in thaihaire or sold together as one unit:

» sockets,

* Dbuilt-in light source control gear,

» external light source control gear (non-mounted),
* dimming control,

» optical reflector.

The supporting structure (boxes, bars etc.) ofnainlaire will only be taken into account if
necessary for the assessment of an improvement,easd then with the bare minimum
elements of the most simple luminaire in each aategas it is impossible to analyse all
decorative elements found in domestic luminarieshermarket (gold plating, crystal, ..).

For the eco-reports and the LCA’s, the data frorm&r EuP-studies will be used if available:
for halogen transformers the study on power supliet 7), for ballasts and dimming control
the studies on public street lighting and offigiiing (Lot 8 and 9).

External mounted dimmers (wall mounted) are comedi@s part of the external system. Only
requirements for compatibility will be discussed.

Also functional properties will be considered tlkeatble energy efficient light sources or light
use (lamp compartment properties, ..). For the dosystem-related improvement options (if



any) environmental impact assessment and LCC impsse#ssment will be made in task 8 at
product level.

Additional definitions for LED-applications

A ‘retrofit LED lamp’ in this study has been defthas a self-ballasted lamp, incorporating a
LED light source and any additional elements nengsfr a stable operation of the light
source; it is provided with a lamp cap conform IBA061-1, which cannot be dismantled
without permanent damage (see EN 625@&afety Requirements for Self-ballasted LED
lamps’ and IEC/PAS 62612 Ed.1Performance requirements for Self-ballasted LEDr{zs
for general lighting services > 50 V'’

A ‘LED-luminaire’ is a luminaire incorporating oner more LED light sources and all
additional elements necessary for stable operatiaie light sources and in which no LED
light source or other element can be replaced angdéd by the consumer. The luminaire can
be installed as a whole, just like a normal lunnmai

A ‘LED-module’ is a combination of two (or more)prate parts i.e. a LED light source and

a part containing all additional elements neceskarg stable operation of the accompanying

LED light source. This LED module is not intendedbe sold as such to an end consumer but
only to luminaire manufacturers and specializethifes's.

1.1.2 Classification of domestic lamps and luminair es

Please note that in Eurostat’s product-specifitissizs for trade and production (the so-called
Europrom&-Prodcor statistics) domestic lighting can be reportediin manners:

1. According to lamp technology.

2. According to function of the luminaire.
Prodcom is a valuable source of information in ltatanber of sales and average price. This
level of aggregation is rather raw. For the purpo$dhe eco-design analysis extra sub-
categories will be therefore added.

1.1.2.1 Lamps applicable in domestic lighting

The PRODCOM segmentation for lamps related to daoigghting is displayed in Table 1.1.

! Europroms is the name given to published Prodcara.dit differs from Prodcom in that it combines
production data from Prodcom with import and expiatta from the Foreign Trade database.
2 Prodcom originates from the French “PRODuction GBautaire”



Table 1.1: Prodcom segmentation for lamps relateddmestic lighting

31.50.12.93 | Tungsten halogen filament lamps, for a voltage > 100V
Excluding:

- ultraviolet and infra-red lamps

- for motorcycles and motor vehicles

31.50.12.95 | Tungsten halogen filament lamps for a voltage < 100V
Excluding:

- ultraviolet and infrared lamps

- for motorcycles and motor vehicles

31.50.13.00 | Filament lamps of a power < 200W and for a voltage > 100V
Including:

- reflector lamps

Excluding:

- ultraviolet and infrared lamps

- tungsten halogen filament lamps

- sealed beam lamp units

31.50.15.10 | Fluorescent hot cathode discharge lamps, with double ended cap
Excluding:
- ultraviolet lamps

31.50.15.30 | Fluorescent hot cathode discharge lamps
Excluding:

- ultraviolet lamps

- lamps with double ended cap

31.50.15.53 | Mercury vapour discharge lamps
Excluding:

- ultraviolet lamps

- dual lamps

(Including : metal halide lamps)

As mentioned before, for the purpose of the ecagdemnalysis, extra sub- categories will be
added; the complete list of lamp types is incluthe@able 1.2.

In this study directional light sources (DLS) oreditional lamps (e.g. reflector lamps) and
non-directional light sources (NDLS) or non-direcial lamps will be discriminated, because
the performance data provided by manufacturersliffiezent for both lamp types and it allows
to execute the study in two phases. Within direetidight sources, further discrimination can
be made according to light distribution or beamleng

The base line proposal for defining these direeti@md non-directional light sources is based
on the light distribution per solid angle. The ufat a solid angle is the steradian [sr]; a
complete solid angle can e.g. be visualized atharspand countsssr (see Figure 1.1).

47T sr

Figure 1.1: Visualization of a complete solid angle
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According to the definition in part 1 of the stuapd Commission Regulation (EC) No
244/2009 of 18 March 2009 implementing Directivéd2(32/EC of the European Parliament
and of the Council with regard to ecodesign reeuénats for non-directional household lamps,
discrimination of light sources is made in thedaling categories:

» ‘Directional Light Source’ or DLS means a light so& having at least 80% light
output within a solid angle af sr (corresponding to a cone with angle of 120°). A

DLS uses a reflector or an optical component (erts for LED) to align the luminous
flux.

* 'Non-Directional Light Source' or NDLS means a figburce that is not a directional
light source.

As a consequence, although they are ‘reflectorpmnhere currently are probably no CFLI-R
with small diameter on the market that meet thiswtien of directional light source; they only

can be found in the wider diameters. In this paof the study, two categories of CFLI-R will

be discriminated namely CFLI-R-NDLS and CFLI-R-DLSFLI-R-NDLS have to fulfil the

requirements of the non-directional light sourdest tare entered in Commission Regulation
(EC) 244/20009.

11



Table 1.2: Overview of directional lamp types todigcussed in this study

PRODCOM Definition Prodcom
® 8 IS @
code ) ) £ o] % C:G 5 g s g =
8= 2_ | 28Ew SBT3l Lo = S £3
= 2, = gwregw sQ920| o& o < £ S
o © = S 250 eR=| 87 = 5 S5
> ; — 9 | < n S e <
e o |65% g 5 S
3z z - 2
31.50.13.00 Filament lamps of a 230 - <200 DLS E1l4 Incandescent GLS-R
- power < 200W and for | 240 E27 reflector lamp or
a voltage > 100V B15d General Lighting
' Including: B22d Service reflector
-reflector lamps lamp
Excluding:
-ultraviolet and infrared
o\ Ty, lamps

i -tungsten halogen

_ filament lamps

[ -sealed beam lamp
units
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PRODCOM Definition Prodcom
Q @ © 0
code () ) £ % C:G 5 g = 5 g =
> >_ | £28< 3 SBT3l Lo = S £2
£> |3 |EBES |8L2 5% S = E 3
> = 22 SOE| & 5 j2 =
2 © 885 < 5 S
-4 T z <
31.50.13.00 Filament lamps for a 230 - >200 DLS E40 Floodlighting Incandescent GLS-R-
31.50.14.93 voltage > 100V 240 reflector lamp or HW
@ il i Excluding: In general, not used General Lighting
— -ultraviolet and infrared for domestic lighting Service reflector
lamps " lamp High Wattage
, -tungsten halogen
L 4 filament lamps
31.50.14.93 -those of a power 300 DLS MP Traffic signalling flash GLS-R-
) < 200W GX16d lamp special
~N— -for motorcycles and
motor vehicles In general, not used
@ -sealed beam lamp for domestic lighting
units
Tungsten halogen 12 12 - DLS GuU4 Halogen reflector HL-LV-R
31.50.12.95 filament lamps for a 100 GU5,3 lamp
G ST voltage <100V GS53
\J Excluding: GY4
o -ultraviolet and infrared
o u B15 In general, not used
szamps . I g Bal5d | for domestic lighting
-for motorcycles an
fa& Y | motor vehicles
L9 v
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PRODCOM Definition Prodcom o
< ]
Code ) . § % = g 3 < 3 IS
o | 8< | 2255 |583|8¢g 2 5 x>
> £2 | EVEL | 22wn| v g S g £ 3
o c = 523530 | 95| *° 3 ) >3
> = g oQc| 0 S g Z
: & |56g§% 2 8 S
i =z - <
31.50.12.93 Tungsten halogen 230 20 - DLS GuU10 Halogen reflector HL-MV-R
filament lamps, for a 100 GZ10 lamp HL-MV-
voltage > 100V E14 R-HW
Excluding: E27
- ultraviolet and infra- G9
red lamps
- for motorcycles and
motor vehicles
Fluorescent hot 230 9-23 DLS E1l4 Domestic, hotel and Compact CFLI-R,
cathode discharge E27 general lighting retrofit | Fluorescent CFLi-R-
lamps GuU10 for incandescent or Reflector Lamp DLS,
Excluding: halogen reflector lamp | with integrated CFLi-R-
-ultraviolet lamps ballast NDLS
-with double ended cap Note: these lamps
can be either DLS
or NLDS (part 1 of
the study).
Discharge lamps 230 23 DLS E27 Domestic (etc.) retrofit | Electrodeless
(31.50.15.59 ?) Excluding: B22d for incandescent and induction reflector
-fluorescent hot halogen reflector lamp | lamp with
cathode lamps integrated ballast.
-dual lamps
-mercury or sodium
78 vapour lamps
-ultraviolet lamps
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PRODCOM Definition Prodcom _
Code . 8 8 ~ g 3 - @ £
S | 9o | 8885 | €538 2 £ £ >
E> |22 |EQEL | 22n| 62 8 < £ S
o c = 523530 | 95| *° 3 ) >3
> = =i eQ<c | v g 2 c
z 5 5352 & 5 o
3z z - 2
31.50.15.53 Mercury vapour 20 - High DLS GX8.5 Tertiary lighting Metalhalide MH-R
discharge lamps 150 GX10 reflector lamp
Excluding: 20 Clear E27
-ultraviolet lamps 35 B22d
-dual lamps 70
(Including: metalhalide
lamps)
31.50.15.53 Mercury vapour 230 20 High DLS E27 Domestic, hotel and Metal halide MHi-R
discharge lamps B22d general lighting retrofit | reflector lamp with
Excluding: Clear for incandescent or integrated ballast.
-ultraviolet lamps halogen reflector lamp
. -dual lamps
(Including: metalhalide
lamps)
No specific code | White, Light Emitting 230 0,01 - DLS GuU10 Domestic, hotel and WLED Retrofit WLED:i-
(to be confirmed) Diode Retrofit 100 E27 general lighting retrofit | Directional Lamp DLS
. o D Directional lamp /B22d for incandescent or with integrated
&N \ #/ etc. halogen reflector lamp | power supply
L - White Light Solid
o8 State Retrofit
- Directional r Lamp
%“) with integrated
' power supply
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PRODCOM Definition Prodcom
Q 8 IS %)
code [ o %'o % c:G 5 g = 5 é =
> = | €28 [ S8Ba| Lo = S £2
=2 = E0EQO | E2mn| T2 S c =S
o o = 5250 0= | Q2 = . S 2
> = == Q| n o 9 >0
: 5 |as8 < g S
3z z - 2
No specific code | White, Light Emitting 12v 0.01 - DLS G4 Domestic, hotel and WLED Retrofit WLED-
(to be confirmed) Diode Retrofit 100 GU5,3 general lighting retrofit | Directional Lamp LV-DLS
i Directional lamp etc. for low voltage White Light Solid
f’é—j halogen reflector lamp | State Retrofit
v, Directional Lamp
No specific code misc ? DLS No cap | General lighting WLED module

(to be confirmed)

N
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Remarks:

* The following lamps were also part of the previ&us® studies on Office and Street

Lighting:

- linear fluorescent lamps

- CFLni (compact fluorescent lamps with non intégdaballast

- HID lamps.

Although they are not again part of all tasks is gtudy, they will be considered as
BAT in task 6.

* HID lamps with high colour rendering index, esplycigiH-lamps, will be included in
this study (task 6) because they form an energgiesft alternative for halogen lamps.
MH-lamps are nowadays rarely or not used in domdigtiting; they are mainly used
in professional lighting applications (shops, spields, etc.). However they will be
considered as BNAT or BAT (task 6) because ofrthetential to replace halogen
lamps. Please also note that the Prodcom 8nde.15.53 covers the complete group
of mercury vapour discharge lamps. The Prodcom degaherefore not relevant for
this study.

* Normal HPM lamps, included in the same Prodcom &1d®.15.53 are not used in
domestic lighting applications and phasing out veéready proposed in the EuP
preparatory study on street lighting.

1.1.2.2 Luminaires applicable in domestic lighting

Prodcom segmentation for domestic luminaires isaggmted in Table 1.3.

Table 1.3: Prodcom segmentation for domestic lumssa

31.50.22.00 Electric table, desk, bedside or floor standing lamps

31.50.22.03 Domestic and residentials luminaires (excl. spots): for incandescent lamps

31.50.22.05 Domestic and residentials luminaires (excl. spots): for discharge lamps

31.50.22.09 Domestic and residentials luminaires (excl. spots): for other lamps

31.50.25.30 Chandeliers and other electric ceiling or wall lighting fittings (excl. those used for lighting public open
spaces or thoroughfares)

31.50.25.31 Luminaires for domestic and residential (excl. spots): for incandescent lamps

31.50.25.32 Luminaires for domestic and residential (excl. spots): for halogen lamps

31.50.25.33 Luminaires for domestic and residential (excl. spots): for compact fluorescent lamps

31.50.25.34 Luminaires for domestic and residential (excl. spots): for other lamps

31.50.25.47 Spots, display lighting: for incandescent lamps

31.50.25.48 Spots, display lighting: for other lamps

31.50.25.79 Other lighting fixtures: luminaires (interior), n.e.c.

31.50.34.30 Electric lamps and lighting fittings, of plastic and other materials, of a kind used for filament lamps and
tubular fluorescent lamps

31.50.34.35 Exterior luminaires for houses and gardens : for incandescent lamps

31.50.34.37 Exterior luminaires for houses and gardens : for other lamps

31.50.42.50 Parts (excl. of glass or plastics) of lamps and lighting fittings, etc.

It can be stated that this segmentation is not gertable for the technical analysis in this
study.
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On the one hand, the categories ‘for incandeseemps’ should include all lamps that can be
directly operated on the 230V with E14/E27 and BB2&d caps as there are: CFLi, WLEDI

and certain HL-MV.

On the other hand, the categories for dischargedanctiude all fluorescent lamps (LFL and

CFLni) as well as HID lamps.

Also the statement ‘for other lamps’ is not ideatior all categories of luminaires: sometimes
there is a special category for halogen lamps antesmes they are included in the category
‘other lamps’.

Table 1.4 gives an overview of the domestic lumenaategories as they will be used in this
study, this table was agreed with the sector osgéion(CELMAY. This categorisation is
therefore in line with the terminology used in #eetor and linked to technical parameters.

Remark: Luminaires with ballast, suitable for HIBahps are rarely used for domestic

applications. Moreover, they were already partlgalissed in the EuP-study on public street
lighting and included in Commission Regulation 2489; they will not be discussed again

in this study.

Table 1.4: Overview of luminaire categories accagito commercial terminology
(catalogues, websites)

Electrical Ingress
Luminaire category Nlounting method connection  [Light distribution protection
Downlights (recessed mounted) ceiling integrated fixed (wired) |Directional light distribution 2|P2X
Suspension (chandeliers) ceiling suspended fixed (wired) |Any 2IP2X
wall&ceiling surface mounted fixed (wired) |Any (excluding Narrow beam spotlights) 2|P2X
Desk free surface standing plug Directional light distribution 2IP2X
Table free surface standing plug Non directional light distribution 2|P2X
Floor free surface standing plug Any 2IP2X
Spotlights surface mounted fixed (wired) |Narrow beam directional light distribution 2|P2X
QOutdoor surface mounted/floor standing fixed (wired) |Directional light distribution(often) or non(rare) 2IP44

1.1.3 General lamp and luminaire performance specif ication parameters

1.1.3.1 General lamp performance specification para  meters

Each lamp has its own specific characteristics; inportant performance assessment
parameters are (EN 12665(2002))
» a'rated value” is the value of a quantity usedsfeecification purposes, established for
a specified set of operating conditions of a prodidnless stated otherwise, all
requirements are set in rated values;
* a'"nominal value” is the value of a quantity usedalésignate and identify a product;

3 www.celma.org
* The definitions of ‘nominal’ and ‘rated’ value aret mentioned in this standard but in several rothe
standards such as EN 60081 and EN 50294.
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* rated luminous flux® [Im]: quantity value of the initial luminous fluaf the lamp, for
specified operating conditions. The value and dam are specified in the relevant
standard, corresponding unit: lumen [Im];

* nominal luminous flux® [Im]: a suitable approximate quantity value of tingial
luminous flux of the lamp, corresponding unit: lunjém];

» “Switching cycle” is the sequence of switching omdaswitching off the lamp with
defined intervals;

* "Premature failure" is when a lamp reaches its @life after a period in operation
which is less than the rated life time stated entéchnical documentation;

 “Lamp cap” means that part of a lamp which providesinection to the electrical
supply by means of a socket or lamp connector iandpst cases, also serves to retain
the lamp in the holder;

» “Lamp holder” or “socket” means a device which lsottle lamp in position, usually by
having the cap inserted in it, in which case ibgsovides the means of connecting the
lamp to the electric supply;

e "Light source control gear" means one or more camapts between the supply and
one or more light sources which may serve to tansfthe supply voltage, limit the
current of the lamp(s) to the required value, pdevstarting voltage and preheating
current, prevent cold starting, correct power facbw reduce radio interference.
Ballasts, halogen convertors and transformers agiat Emitting Diode (LED) drivers
are examples of light source control gears;

» an electrical switch is a device that switches tb# electrical supply, it can be
electronic or mechanical and can also include dimgnfunctions, presence detection
etc.;

* Luminous Intensity (I) of a source in a given direa: quotient of the luminous flux
dd leaving the source and propagated in the elenfesdlid angle &

I :3_3 , corresponding unit: candela [cd] , cd = Im™. sr

* Rated lamp power (Plamp [W]): quantity value of gmver consumed by the lamp for
specified operating conditions. The value and d@m are specified in the relevant
standard, corresponding unit: Watt [W];

* Nominal lamp power (Plamp [W]): a suitable apprcaaienquantity value of the power
consumed by the lamp, corresponding unit: Watt [W];

e Lamp Survival Factor (LSF): fraction of the totaimber of lamps which continue to
operate at a given time under defined conditiomssavitching frequency;

* Lamp Lumen Maintenance Factor (LLMF): ratio of theninous flux emitted by the
lamp at a given time in its life to the initial limous flux;

* Operational lifetime (a combination of LSF and LLMEwly introduced in some draft
standards e.g. draft EN 62612): length of timerduwich a lamp provides more than
xx% of the original, rated luminous flux (e.g. LLM#0,70 or> 0,50 indicated asz.
or Lsg) and the maximum failure rates still lower than yy% (e.g. LSE 0,5 or> 0,9
indicated as & or Ry);

* Luminous efficacy of a NDLS-lampnkmp): quotient luminous flux emitted by the
power consumed by the source, unit lumen per Vifatw\];

® Failure rate Fis the percentage of a number of tested lampsthes reached the end of their individual
lifes; K =100 (1 - LSF).
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Luminous efficacy of a DLS-lammiamp): quotient of the luminous flux emitted in a
solid angle of 0.6 or a cone with an angle of 90°, by the power cowesi by the
source, unit lumen per Watt [Im/W];

Colour Rendering: the effect of an illuminant or ttolour appearance of objects by
conscious or subconscious comparison with themwodppearance under a reference
illuminant.

CIE general colour rendering index CRIJRnean of the CIE special colour rendering
indices for a specific set of eight (a = 8) tesibao samples. (If the colour rendering
index is based on more colour samples, ‘a’ mussgexified, e.g. B or Ry.) For a
source like a low-pressure sodium vapour lamp, kviBcmonochromatic, the ;Rs
nearly zero, but for a source like an incandeséght bulb, which emits essentially
black body radiation, Rs assumed to be one hundred. (see also CIE ReB)ark:It
must be stated that the, Ralue of any lamp is referred to the Planckiarclhlbody
radiator with the identical colour temperature. A®ntioned before, the colour
rendering of the incandescent lamp is assumed M0Oeln fact, real colour rendering
should be based on the illumination of the sun. Qamed to the sun, the light spectrum
of an incandescent lamp contains much more red coemis and therefore some
scientists have doubts on thesevRlues. Also for LED’s, this definition of CRI ot
suitable and a working group in CIE 177 is workarga new proposal.

Chromaticity coordinates (X, y): these are coor@isawhich characterise a colour
stimulus (e.g. a lamp) by a ratio of each set ddtitnulus values to their sum.
Tristimulus values means the amounts of the the@&sance colour stimuli required to
match the colour of the stimulus considered (e.damp). As the sum of three
chromaticity coordinates equals 1, two of themsariicient to define a chromaticity.
The CIE defined different colour spaces with itsnosoordinates, for light sources the
most common system is 'CIE xy' also known as 'GA811colour space'. The gamut of
all visible chromaticities on the CIE plot is tormgshaped or horseshoe-shaped shown
in colour in Figure 1.2. In more general terms, istasthce on the xy chromaticity
diagram does not correspond to the 'degree’ otéped’ difference between two
colours. Other colour spaces (CIELuv and CIELaparticular) have been designed to
reduce this problem but there is currently no sirgglution. Light with a flat energy
spectrum (white) corresponds to the point (x,yP38 ,0.33).
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Figure 1.2 The CIE 1931 x,y chromaticity spaceo alsowing the chromaticities of black-
body light sources of various colour temperatufes){ and lines of constant correlated
colour temperature (Tcp).

» Colour temperature Tc: temperature of a Planckathator whose radiation has the
same chromaticity as that of a given stimulus, [kjit

» Correlated colour temperature (Tcp [K]): temperataf a Planckian (black body)
radiator whose perceived colour most closely reesrtihat of a given stimulus at the
same brightness and under specified viewing camditiThe recommended method for
calculation is included in CIE publication ®L%lease note that a black body absorbs all
electromagnetic radiation that falls onto it and #mount and wavelength (colour) of
electromagnetic radiation they emit is directlyatetl to their temperature (see also
Figure 1.2). Incandescent lamps (non coloured)Pdaackian (black body) radiators
and are located exactly on the black body locus Bgure 1.2). Other light sources
can have coordinates that are not exactly locatethe black body locus, therefore
they have a 'correlated’ colour temperature. Please also that the chromaticity of
these light sources (e.g. CFL) is therefore nomtifled by a single parameter such as
correlated colour temperature, this means thaexample CFL lamps can appear with
different colour but have the same correlated aolemperature

* MacAdam Ellipses: MacAdam ellipse is the regionaehromaticity diagram which
contains all colours which are indistinguishabte,the average human eye, from the
colour at the centre of the ellipse. MacAdam edippsre described as having 'steps'
which really means 'standard deviations'. If adasgmple of the population were used
and if a trained observer could reliably repeatdiiservations, then the steps would
translate to probabilities for the general popalatas follows:1 sd = 68.26 % of the
general, colour-normal population 2 sd = 95.44 %sd3= 99.44 %. Any point on the
boundary of a '1-step’ ellipse, drawn around aetangpresents 1 standard deviation

® CIE 15: 2004 Colorimetry,3ed.
" Rensselaer (2003), 'Increasing market acceptancentpact fluorescent lamps (CFLs)',Mariana Figueit
al., Project Report of Lighting Research Centem$elaer Polytechnic Institute, September 30,.2003
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from the target. For a '3-step'ellipse, the boupdapresents 3 standard deviations
from the target, and so on. These MacAdam Elligsesincluded in the standards for
fluorescent lamps for describing acceptable cottewiation (EN 60901, EN 60081).

Please note that LED lamps don't use these MacAtlapses but defined zones of

product groups in the CIE 1931 x,y chromaticity gidéan. LEDs are binned for

chromaticity in the manufacturing process. Thess,bivhen superimposed on the CIE
1931 Chromaticity Diagram, take the form of quadies, as opposed to ellipses
(standardisation work in IEC and also in U'S&under progress).

Other performance parameters addressed in thig:stud

dimmability;

starting time: time needed for the lamp to stally fand remain alight, after the supply
voltage is switched on;

warm-up time: time needed for the lamp to reach 8%s full luminous flux, after the
supply voltage is switched on (in the ongoing rievioof standard EN 60969 a change
to limit the warm-up time to 60% is proposed);

hot restrike capabilities (i.e. start-up after arslswitch off time);

power quality (power factor and harmonic currenig. ¢hird harmonic line current
(%), fifth harmonic line current, current cresttfag see standard EN 61000-3-2;

unit purchase cost;

"Clear lamp” is a lamp (excluding compact fluoresickamps) with a luminance above
25000 cd/m? for lamps having a luminous flux be®®d0 Im and above 100000 cd/m?
for lamps having more luminous flux, equipped withly transparent envelopes in
which the light producing filament, LED or dischargube is clearly visible (see part 1,
Annex 11.1.1);

“Non-clear lamp” is a lamp that does not complyhwihe specifications under the
preceding point, including compact fluorescent lamp

“Second lamp envelope” is a second outer lamplepgevhich is not required for the
production of light, such as an external sleevepfeventing mercury and glass release
into the environment in case of lamp breakage ¢eeend lamp envelope criterion in
part 1, Annex 11.1.5);

the lamp dimensions and sockets, especially foren@rergy efficient lamp retrofit
solutions.

the light distribution, especially for more energfficient lamp retrofit solutions and
directional light sources; this distribution can gpgen in different forms (flux code,
polar intensity curve, Cartesian diagram or illuamoe cone diagram) but should at
least be available as CEN / CIE flux code.

The CEN (or CIE) flux code (source EN 13032-2) esgints the optical characteristics
of the luminaire (see Figure 1.3) and consists wh8le numbers separated by spaces
defined as:

FCL1/FCL4, FCL2/FCL4, FCL3/FCL4, DFF, LOR, FCU1/FE€|FCU2/FCUA4,
FCUS3/FCU4, UFF equal to respectively:

N1, N2, N3, N4, N5, N6, N7, N8, N9.

UFF is upward flux fraction (= ULOR/LOR= 1-DFF)

8 Energystar (2007), 'ENERGY STAR® Program Requinetsiéor Solid State Lighting Luminaires Eligibility
Criteria — Version 1.0 DRAFT' April 9, 2007.
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DFF is downward flux fraction (=DLOR/LOR)

LOR is light output ratio.

FCL1-4 are accumulated luminous fluxes in lower isphere for the four zones from
0°to 41.4° (FCL1), 60° (FCL2), 75.5° (FCL3) anc®9BCL4).

FCU1-4 are accumulated luminous fluxes in upperisigmere for the four zones from
180° to 138.6° (FCU1), 120° (FCUZ2), 104.5° (FCUBY &0° (FCU4).

180°

FCU1 138,6°
FCU2 120°

FCU3 /\ /\ 104,5°

FCU/FCL4 90°
\ /

PO~ NG

FCL2 60°
FOLT L | 7 a1a°

0°

Figure 1.3: Zones for the calculation of accumuthleminous fluxes according to the CEN
flux-code.

A polar intensity curve (see Figure 1.4) illusteatbe distribution of luminous intensity, in

cd/1000 Im, for diffrent axial planes of the lumnea The curve provides a visual guide to
the type of distribution expected from the lumiead.g. wide, narrow, direct, indirect etc,
in addition to intensity. For a DLS, the distrilmrtiis normally symmetric in all planes. This
is illustrated in Figure 1.4 where the planes C@@hand C90-C270 are covering each
other.

Figure 1.4: Example of a polar intensity curve.

Generally a Cartesian diagram is used for flootdigkee Figure 1.5); this also indicates the
distribution of luminous intensity, in cd/1000 Ifior different axial planes of the luminaire
and provides a visual guide to the type of distidu expected from the luminaire e.g.
narrow or wide beam etc, in addition to intensity.

On this curve the beam angle can easily be defined.
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Figure 1.5: Example of a Cartesian light distribari diagram.

An illuminance cone diagram (see Figure 1.6) isalgwsed for spotlights or lamps with

reflectors; the diagram indicates the maximum ilhance, Elux, at different distances, plus
the beam angle of the lamp over which the luminiotensity drops to 50%. The beam
diameter at 50% peak intensity, relative to distaamvay, is also shown.

Distance [m] Cone Diameter [m] Tlluminance [Ix]

il E00) 21384
0.5 Q.10 E(C0) 5.5° 10626

E(0%) 5346
E(C0) 5.8° 2657

1.0 jo20

i 1 E(0°) 2376
15 EN B se st

K

20 | 041 |

K

| |
25 | 051 |

88

| 1
3.0 | o061 |
Half-value Angle  11.6°

Figure 1.6: Example of an illuminance cone diagram.

» beam angle: the angle between those points on dpmides of the beam axis where
the intensity drops to 50% of the maximum (mospegdfied on the Cartesian light
distribution diagram);

* the beam can also be defined by a solid anglendtbematical relationship between
the solid angle() of the beam and the beam anglgif ° is:

Q[sr]=2t*(1—-cosb/2)

» peak intensity in candela [cd]: the maximum lumsantensity (normally in the centre

of the beam angle) see standard EN 61341.

1.1.3.2 Definition of a “white light source”:

A white light source gives a natural appearancealtdaifferent colours. Visible light is the
electromagnetic radiation with a wavelength betw@8d nm (upper limit of UV) and 780 nm
(lower limit of infrared) and all combinations dfdse wavelengths).
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Currently there is no scientific definition nor farwhite, neither for a coloured light source.
Therefore a definition of a ‘white light source’ svaeveloped for this study. This definition
can be found in Annex 11.1.1 of part 1.

It must be noted that this white light definitiananly used in this study to limit the scope of
the lamps that will be considered because cololaatps are excluded. It can never be used
as a quality parameter for lamps.

1.1.3.3 General luminaire performance specification parameters:

The important performance assessment parametdigrioraires are (EN 12665(2002)):

* light output ratio(LOR) ratio of the total flux of the luminaire, meastdrender
specified practical conditions with its own lampsdaequipment, to the sum of the
individual luminous fluxes of the same lamps whgerated outside of the luminaire
with the same equipment, under specified conditions

* light output ratio working (LORw)ratio of the total flux of the luminaire, measured
under specified practical conditions with its ovamps and equipment, to the sum of
the individual luminous fluxes of the same lampsewhoperated outside of the
luminaire with a reference ballast, under referezmaditions.

Note that great care should be given not to inegrp©OR as solely ‘the optical efficiency of a
luminaire’:

- As explained in the lot 8 office lighting study 184) the LOR can account in part
for an efficacy increase in the lamp when lamgadly is influenced by temperature
(e.g. with T5 fluorescent lamps and some CFLi'shuble counting should be
avoided.

- Some ballasts could drift to a higher power condiongcompared to the specified
standard conditions for lamp lumen measurement wigtalled in a luminaire and
therefore influence LOR positive or negative.

- There is no input power measurement,)(Plone during LOR measurement,
however a complementary measurement could be isufficco calculate a
correction factor for temperature sensitive lighti€es (Cor = B lamp/R, lum).

P, lamp is measured when measuring the lamp outsgldiminaire and ;Plum is
measured when measuring the luminaire.

- In most cases when lamps have a stable input panegpendent of the lamp
temperature, Gr = 1.

Additional performance parameters for luminairessigdered in this study:
* Luminaire Efficiency Rating (LBRis the Light Output Ratio of the luminaire
multiplied with the ballast efficiency and the lamfficacy.
LER = LORnballast xnlamp x Gor

with LOR in luminaire standard working conditioraibient temperature 25°) and
nlamp at 25°C .

Note: for luminaires with integrated lamps anddsas$, e.g. some LED luminaires,
only LER data is available or needed. The individizdia of LOR or power supply loss
is unknow and cannot always be measured.;

» Ballast efficiency @jballast): means the ratio between the lamp powafadh output)
and the input power of the lamp-ballast circuit hwipossible sensors, network
connections and other auxiliary loads disconnected
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e Stand-by losses;
» Cable losses{might be significant for low voltage luminarie2(V).

1.1.4 Functional unit for domestic lighting

Knowing the functional product used in this studg mow further explain what is called the

“functional unit” for domestic lighting. In standhil4040 on life cycle assessment (LCA) the
functional unit is defined as “the quantified penfimnce of a product system for use as a
reference unit in life cycle assessment study”. pim@ary purpose of the functional unit in this

study is to provide a calculation reference to whanvironmental impacts (such as energy
use), costs, etc. can be related and to allow @mnparison between functionally equal

domestic lighting products with and without optidas improvement. Please note that further
product segmentations will be introduced in thigdgtin order to allow appropriate equal

comparison.

The proposed functional parameter (FP) for nonetimaal lamps (NDLS) in this study is:

“1 lumen provided by a lamp during 1 hour of opévatin any direction”.

(As defined in the applicable standards, the mesmsent of the lumen output shall be
performed after the lamp has burned for the defimads, mostly 100 hours.)

The proposed functional parameter (FP) for DLS (&R,SHL-MV-R, HL-LV-R, MHi-R,
CFLI-R, halogen reflector retrofit LED lamps) indlstudy is:

“1 lumen provided by a spot lamp during 1 hour peaation in the functional solid angle of
0,6z or cone of 90°”.

The proposed functional parameter (FP) for DLS. (ueninaires with integrated lamps e.g.
LED-downlighters, LED modules, CFLi-R not sold fogtrofitting reflector lamps) in this
study is:

“1 lumen provided by a lamp during 1 hour of op@vatin the functional solid angle af”.

1.1.5 Rationale and comparison of the functional un it for domestic lighting in
part 1 and part 2 and for street lighting and offic e lighting

The following Table 1.5 gives a comparison of tlifeecent functional units that were used in
the preparatory studies on lighting: lot 8 (officiet 9 (street), lot 19 (domestic).
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Table 1.5: Comparison of different functional united in the preparatory studies on

lighting

Lighting study Product boundary System Functional u nit Functional lumen
Domestic (lot 19) Lamp (NDLS) Luminaire, room, wiring Lumen*h All lumen (41 sr)
Part 1 (luminous flux in one

hour)
Domestic (lot 19) Lamp (DLS) Luminaire, room, wiring Lumen*h Directed lumen
Part 2 (luminous flux in one | (0.591 s, 1 sr)

hour)
Tertiary (lot 8&9) Luminaire+lamp Room, task area, wiring Lumen*h/m2 = Ix*h Lumen in task area
Street&office (illuminance in  one

hour)

In the studies on tertiary lighting, the chosencfional unit was theprovided illuminance in
one hour operation’or in particular cases of street lighting thgovided luminance
illuminance in one hour operation'This matched well with the practice of profesaion
lighting design found in those sectors. In profesal design, those units are primary
parameters (besides glare reduction, uniformity.)etThis approach and many of the
conclusions of those studies can be used in tharielighting sector, they will not be repeated
here.

On the other hand, this approach is rarely apphedomestic lighting and only for the so-
called architectural lighting, based on a virtuaiudation of the interior, where professional
designers are involved. Because the use of lampstid#mited to one sector, conclusions of
both studies can overlap.

Moreover an illuminance based approach is not usefevaluate the function to create a
visual ambience with lighting, hereafter also refdrto as "ambient lighting". In the case of
ambient lighting the focus is not to provide illumation in a task area but to provide the proper
luminance of a variety of elements in the intemaruding the luminaire itself. The luminance
then depends on the reflection properties of thectd Nevertheless, the luminance approach
was possible in street lighting (fast traffic) wlethe purpose is to see the road. The road
surface properties and orientation is easy to dfyaht ambient interior lighting, due to the
very different nature of interior objects and thaiientation, it is difficult to quantify and there
is no general rule or base case. The same oftdiespp Horeca and shop lighting. Also on
those applications the number of tasks, their tihngation and their area can vary strongly
which would make a meaningful quantification diffic

Finally, part of the light generated within a luadmre is used to provide luminance on the
decorative ornaments of the luminaire itself whisthard to quantify, as such it cannot be
considered as waisted light.

Therefore in this study on domestic lighting, thenctional lumen’was preferred because this
is very close to the holistic approach found in detic lighting. As stated before, here no
illuminance calculations are made and the liglmdsstly not intended to illuminate only a task
area but it is generally used for ambient lightamgl decorative purposes.

For general, domestic illumination, non-directioligt sources (NDLS) are most suitable and
all emitted lumens are functional. For directiohght sources (DLS) that are intended for
accent lighting, only the lumens that are emitted icertain cone are functional. The cone of
90° was chosen for defining the DLS functional lmsxgsee Figure 1.7) because this fits
particular well with the current reflector lampshid will be demonstrated in chapter 4 where
data of a cone of 120% (sr) are compared to a 90° (0r58®) cone. Another benefit of a 90°
compared to a 120° cone is the lower cost for maskeveillance because it can reduce the
lumens to be measured with a goniometer.

28



In theory the cone of 82,8%/ sr) could be interesting because it is inclumethe CEN flux
code (EN 13032-2) of standard photometric filesvéttheless after consulting stakeholders
with measurement data this narrower cone wouldcttrejseful lumens and was therefore not
used.

(3609 () more than 80% of the luminous flux in the
front hemisphere within ~ 77(120* cone)
> DLS

Any light emitted backwards is
not useful and should therefore
not be measured (light pollution)

(1209
complete sphere (100% flux for NDLS) =4 m =(3609
hemisphere (100% flux for reflector-shaped lamps) =2 m =180
Light definition of DLS (80% of the ,hemisphere* flux) V4 = (1209

Lumen to be measured for efficacy (functional lumen) in: 0,6 x 7T = (909 (for better understanding)

Figure 1.7 Definition of the functional lumen foL.B reflector lamps

1.1.6 How to deal with the ‘Light Output Ratio’ (LO R) and ‘Light Output
Function’(LOF) for decorative luminaires with lamps used in domestic
and service sector lighting

Luminaires that are used for functional lightingtive tertiary sector (e.g. office and street
lighting) have photometric data that include theR.On that case the LOR is a dominant
parameter related to the luminaire efficiency.

Nevertheless, this approach to quantify the lumenaificiency by its LOR cannot be applied
one to one on decorative luminaires used for lamflgn the scope of this study.

The main reason is explained in section 1.1.5,pat of the light transmitted through the
luminaire shield is used to provide luminance oe tltecorative ornaments (of different
transmittance) of the luminaire itself (anothertparthe light is absorbed in the luminaire and
lost as heat).

It is also not common practice to provide LOR dd&ba those luminaires (CELMA
communication in 2009), only very few manufacturdoss so and mainly for the purpose of
application in photometric simulation tools witlghiend architectural luminaires.

Moreover the reproduction and reliability of LORtaaf decorative luminaire that rely on
hand crafted parts (painting, glass, ..) will beyuenreliable.

Finally LOR might also rely on the used lamp type.
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For luminaires with DLS lamps (e.qg. reflector laingeere is normally no lumen loss within the
luminaire compared to the defined functional uoit DLS lamps, because those lamps are
normally not shielded.

For decorative luminaires with NDLS lamps the ‘Lighutput Function’ (LOF) of a luminaire
could be seen as the lumen output from the lunanasaracterised by its LOR together with
the luminance of the decorative ornaments. The ISOfard to quantify in absolute terms and
is connected to lumens that are wasted by excelighteabsorption on invisible reflective
parts or visible transparent parts.

As a conclusion we will further talk about the *higOutput Function’ (LOF) knowing that the
absolute performance of the whole picture of EUBTalled and sold luminaires is impossible
to quantify.

This LOF and its potential improvement is only velet for the impact scenarios calculated in
part 1, because it is related to the installed bASDLS lamps. Hence it could only result in a
correction factor applicable to the part 1 scersadod their improvement options (if any).
These improvement options(if any) will be considefer luminaires having equal ‘Light
Output Function’ and only the ratio on saved powagrsumption will be assessed.
Nevertheless, the LOR value of domestic NDLS lumasais useful in quantifying how much
light is actually going into illuminating the roofdisregarding the light spent on illuminating
the decorative ornaments of the luminaire its@l§ken on its own, LOR could for example be
used to establish minimum criteria for luminairdsatt manufacturers want to claim as
particularly efficient.

1.2  Lighting test standards or guidelines

This paragraph identifies and shortly describestdst standards or guidelines' that are related
to the functional unit, resource use (energy, neer..), safety and other lighting product
specific standards.

A “test standard or guideline” is defined in thentaxt of this study as a standard or guideline
that sets out a test method, but that does natatelwhat result is required when performing
that test. Therefore, strictly speaking, a teshddad can be different from a “technical
standard”. Especially 'technical standards' thataaspecification against which all others may
be measured are not discussed hereafter(e.g. @suneenent of power, luminous flux, ..). In
addition to “official” test standards, there arénext sector specific procedures for product
testing that are compiled by industry associatonsther stakeholders for specific purposes
included in this section. Also ongoing work for tlikevelopment of new standards or
guidelines is discussed together with recommendsafior new ones.

The following references are made to:

* EN, European standard ratified by either CEN (EseopCommittee for Standardization)
or CENELEC (European Committee for Electro-techrfstandardization),

» |EC, International Electro-technical Commission,

» CIE, International Commission on lllumination.

Identified gap: None of the EN or IEC standardsatelspecifically to reflector lamps.
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1.2.1 Standards and guidelines related to the funct ional unit

« EN 60064: ‘Tungsten filament lamps for domestic and similanegal lighting
purposes - Performance requirements

Scope:
This standard applies to tungsten filament incacelgslamps for general lighting
services (GLS) which comply with the safety requeats in EN 60432-1.

* EN 60357:Tungsten halogen lamps (non-vehicle) - Performapeeifications

Scope:
This standard specifies the performance requiresniemt single-capped and double-
capped tungsten halogen lamps, having rated valtagep to 250 V, used for the
following applications:
- projection (including cinematograph and still patien)
photographic (including studio)
floodlighting
special purpose
general purpose
. stage lighting.
This third edition cancels and replaces the secsditlon published in 1982 and
amendments.

« EN 60969 : ‘Self-ballasted lamps for general ligigti services - Performance
requirements’.

Scope:
This Standard specifies the performance requiresnéogether with the test methods
and conditions, required to show compliance of kbfluorescent and other gas-
discharge lamps with integral means for controlltgrting and stable operation (self-
ballasted lamps) intended for domestic and sirg#areral lighting purposes.

 EN 60081 : ‘Double-capped fluorescent lamps - Rennce specifications’.

Scope:
This International Standard specifies the perfoicearquirements for double-capped
fluorescent lamps for general lighting service.
The requirements of this standard relate only tpetyesting. Conditions of
compliance, including methods of statistical assess, are under consideration.

The following lamp types and modes of operationireckided:

a) lamps having preheated cathodes, designed &atpn on a.c. mains frequencies
with the use of a starter, and additionally opagatin high frequency;

b) lamps having preheated high-resistance cathatbssgned for operation on a.c.
mains frequencies without the use of a starterrtéstdess), and additionally
operating on high frequency;
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c) lamps having preheated low-resistance cathodlesigned for operation on a.c.
mains frequencies without the use of a starterrtéstdess), and additionally
operating on high frequency;

d) lamps having preheated cathodes, designed &ratpn on high frequency;

e) lamps having non-preheated cathodes, designedgderation on a.c. mains
frequencies;

f) lamps having non-preheated cathodes, desigmeapferation on high frequency.

For some of the requirements given in this stand&fdrence is made to “the relevant
lamp data sheet”. For some lamps these data sheetentained in this standard. For
other lamps, falling under the scope of this steshdidne relevant data are supplied by
the lamp manufacturer or responsible vendor.

* EN 60901:Single-capped fluorescent lamps — Performance fpatons.

Scope:
This International Standard specifies the perfoceamquirements for single-capped
fluorescent lamps for general lighting service.
The requirements of this standard relate only tpetyesting. Conditions of
compliance, including methods of statistical assess, are under consideration.

The following lamp types and modes of operatiorhwikternal ballasts are included:

a) lamps operated with an internal means of startiaving preheated cathodes, for
operation on a.c. mains frequencies;

b) lamps operated with an external means of startiaving preheated cathodes, for
operation on a.c. mains frequencies with the usa starter, and additionally
operating on high frequency;

c) lamps operated with an external means of stgrtiaving preheated cathodes, for
operation on a.c. mains frequencies without theaise starter (starter less), and
additionally operating on high frequency;

d) lamps operated with an external means of stprtiaving preheated cathodes, for
operation on high frequency;

e) lamps operated with an external means of stgartiaving non-preheated cathodes,
for operation on high frequency.
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 EN 50285: ‘Energy efficiency of electric lamps toousehold use — Measurement
methods’.

Scope:
Specifies the test conditions and method of measeme of luminous flux, lamp
wattage and lamp life as given on a label on tineplgpackaging, together with a
procedure for verification of the declared valuésily those parameters that are
specific to Directive 92/75/EEC are included irstiiandard, all other parameters are
defined in the relevant lamp performance standards.

« EN 13032-1 (2004), Lighting applications — Measwamand presentation of
photometric data of lamps and luminaires — ParMEeasurement and file format

Scope:
This European Standard establishes general pescipr the measurement of basic
photometric data for lighting application purposéisestablishes the measurement
criteria needed for the standardisation of baswtqmetric data and details of the
CEN file format for electronic data transfer. Thaspart 1 of a multi part standard.
Part 1 deals with the basic photometric measureamahfile format. Other parts deal
with lamps and luminaires data depending on thdécappns.

Status:
Recently adopted; manufacturers do not yet hava dailable according to this
format.

Identified gaps:
In practice the sector often uses a sector spdigfitormat (EULUMDAT, IES, ..).
For a luminaire that can house different lamp tyjids dependent on the
characteristics of the lamp, as well optical asrtia
LOR measurement without Power (P) measurementedtithinaire (see section
1.1.3.3).

* EN 13032-2(2004): Light and lighting. Measuremend gresentation of photometric
data of lamps and luminaires. Part 2: Presentatmindata for indoor and outdoor
work places

Scope:
This document specifies the required data for laamasluminaires for the verification
of conformity to the requirements of EN 12464-1 anEN 12464-2. It also specifies
data that are commonly used for lighting of indaod outdoor work places. When
these data are provided, they should conform todbcument

* EN 60921:Ballasts for tubular fluorescent lamps — Performamequirements

Scope:
This standard specifies performance requirementdbdédlasts, excluding resistance
types, for use on a.c. supplies up to 1 000 V aHzOor 60 Hz, associated with
tubular fluorescent lamps with pre-heated cathagesated with or without a starter
or starting device and having rated wattages, ddmes and characteristics as
specified in IEC 60081 and 60901. It applies to plete ballasts and their component
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parts such as resistors, transformers and capscitor
(It only applies to ferromagnetic ballasts; elentcoballasts are covered under
IEC60929.)

* EN 60929 :‘AC-supplied electronic ballasts for tubular fluocest lamps —
Performance requiremernits

Scope :
This International Standard specifies performamzpirements for electronic ballasts
for use on a.c. supplies up to 1 000 V at 50 HB®Hz with operating frequencies
deviating from the supply frequency, associatechwitbular fluorescent lamps as
specified in IEC 60081 and IEC 60901 and other larbiluorescent lamps for high
frequency operation. (It only applies to electrobadlasts; ferromagnetic ballasts are
covered under IEC60921.)

« CIE 127 (2007) : ‘Measurement of LED’s"f2d.)

Scope :

There are significant differences between LEDs athér light sources which made it
necessary for the CIE to introduce new quantit@s their characterization with
precisely defined measurement conditions. New duesitintroduced here are
"Averaged LED Intensity" and "Partial LED Flux".

The report describes in detail the measurementitioms for ALI (Averaged LED
Intensity), Total and Partial LED Flux and Spectaiwer Distribution. It is shown
that measurements by substitution method using ldEhdards can be simpler;
however it is important to compare similar coloutdfDs or use colour correction
on the measurement results. The standard LEDs toebd calibrated by National
Metrology Laboratories or a laboratory traceabl®&tional Metrology Laboratories.

» Draft EN 62612 (IEC/PAS 62612)‘'Self-ballasted LED-lamps for general lighting
services >50V — Performance requireménts

Scope :
This draft International Standard, already in thadsim of a publicly available
specification (PAS), specifies the performance reguents for self-ballasted LED
lamps with a supply voltage up to 250V, togethethwthe test methods and
conditions, required to show compliance with tiénsard, intended for domestic and
similar general lighting purposes, having:
— a rated wattage up to 60 W,
— a rated voltage of up to 250V AC or DC;
—a lamp cap according to IEC 62560 1)
The requirements of this standard relate to typenig
This standard does not cover self-ballasted LEDpfarhat intentionally produce
tinted or coloured light neither does it cover OLED
Recommendations for whole product testing or begsting are under consideration.
These performance requirements are additional & rdguirements in the draft
standard IEC 62560: safety standard for self-ldathsED lamps.
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Remark:
In this draft standard, the definition for thetifiee of a lamp is in accordance with the
definition "operational lifetime” as introduced tihis study in part 1.1.3.1.

» Australian and New Zealand standard proposal AS/MZ2&/7.1:200X :Test method
Energy performanckr Self-ballasted lamps for general lighting sees.

Scope :
The objective of this part of the Interim Standado specify test methods for key
performance attributes of self-ballasted compagiréscent lamps (CFLs) that have
integrated means for starting, controlling and Istalperation. Part 2 of this Interim
Standard is intended to cover Minimum Energy Penforce Standards requirements
with compliance values or limits.
This Interim Standard is structured to be suitafde reference in minimum
performance Standards legislation.

* Australian and New Zealand standard proposal AS/NBS4.1(Int):2008 :‘Test
method Energy performanéaer Incandescent lamps for general lighting service

Scope :
This Interim Standard specifies test methods foergy performance of tungsten
filament and tungsten halogen lamps used in gelhginéihg services.
This Interim Standard applies to both non-refleetiod reflector lamps of all voltages.
“Incandescent lamps” in this standard proposalahelalso halogen lamps.

Identified gaps:
The proposed measurement method for directiortal igurces in an Ulrich-sphere is
not easy for taking into account the functionalics@ngle. If screens are used to
measure the light output in these solid anglesremige positioning of the optical
centre of the lamp is needed.

1.2.2 Other test standards and guidelines not relat  ed to the functional unit

EN 12665 (2002): ‘Light and lighting - Basic terrasd criteria for specifying lighting
requirements’

Scope:
This standard defines basic terms for use ing@itilng applications; specialist terms
with limited applications are given in individuahadards. This standard also sets out
a framework for the specification of lighting reqments, giving details of aspects
which shall be considered when setting those remqénts.

 EN 60968 : ‘Self-ballasted lamps for general ligigtiservices - Safety requirements’.
Scope:
This Standard specifies the safety and interchdggaequirements, together with

the test methods and conditions, required to shompdiance of tubular fluorescent
and other gas-discharge lamps with integrated mé&mnsgontrolling starting and

35



stable operation (self-ballasted lamps), intendad domestic and similar general
lighting purposes, having: -a rated wattage up@dA§ -a rated voltage of 100 V to
250 V; -Edison screw or bayonet caps.

* EN 60630 : ‘Maximum lamp outlines for incandesdantps’.

Scope:
This Standard specifies the maximum outlines foS&amps in different shapes, with

different caps etc.

* EN 60061 : ‘Lamp caps and holders together with ggmu for the control of
interchangeability and safety’

Scope:
This Standard specifies the dimensions of all kifidstandardized lamp caps and
holders together with the control gauges. for Gags in different shapes, with
different caps etc.

Status:
Continuously enlarged becauseeativity’ of lamp designers seems to be unlimited.

« EN 60669-2-1 : 'Electronic switches for househ@dd similar use'.

Scope :
Applies to electronic switches and to associatesttednic extension units for
household and similar fixed electrial installaticiter indoors or outdoors.

» EN 61047 : 'D.C. or A.C. supplied electronic stepvd converters for filament lamps.
Performance requirements'.

Scope :
Specifies performance requirements for electrotep-slown convertors for use on
d.c. supplies up to 250 V and a.c. supplies upa@01V at 50 Hz or 60 Hz with
operating frequencies deviating from the supplgdiency, associated with tungsten
halogen lamps as specified in IEC 60357 and otlaendnt lamps.

* EN 50294 : ‘Measurement Method of Total Input PoefeBallast-Lamp Circuits’.

Scope:

This Standard gives the measurement method obtheimput power for ballast-lamp
circuits when operating with their associated fesment lamp(s). This standard
applies to electrical ballast-lamp circuits compdissolely of the ballast and of the
lamp(s). NOTE: Requirements for testing individoallasts during production are not
included. It specifies the measurement methodhfertdtal input power for all ballasts
sold for domestic and normal commercial purposesraimg with the following

fluorescent lamps: linear lamps with power equabtogreater than 15 W; single
ended (compact) lamps with power equal to or gretitan 18 W; other general
purpose lamps. This standard does not apply t@agb&lwhich form an integral part
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of the lamp; ballast-lamp circuits with capacit@snnected in series; controllable
wire-wound magnetic ballasts; luminaires which retyn additional optical
performance aspects.

The standard mandates that a ballast lumen faetateblared by the manufacturer -
this has to be in the range 0.925 to 1.0 for maghailasts and between 0.925 and
1.075 for electronic ballasts.

The test method for ferromagnetic and electroniia$ta is quite different and each is
described below:

For magnetic ballasts, the test ballast is operatilil a reference lamp. In addition
the reference lamp is operated with a referendagbal he total input power and the
lamp power are measured for each circuit in par&ieally, the total input power for
the test ballast/lamp circuit is corrected for thellast lumen factor (BLF), this
correction is done by measurement of the lamp poseenpared to the reference
lamp. Please note that for the reference ballagdrenalized ballast lumen factor of
0.95 has been chosen (this suggests that mandestiend to under-run lamps on
average on magnetic ballasts). A similar methodtexor electronic ballasts, in this
case a reference ballast lumen factor of 1 is ¢hoBee total input power for the test
ballast/lamp circuit is corrected for the ballagihén factor (BLF), this correction is
done by measurement of the lamp luminous flux coegpdo the reference lamp.
Please note that for T5 fluorescent lamps no magnmeference ballast exists,
therefore an electronic reference ballast with kmoBLF needs to be obtained
(Klinger (2006)), e.g. from a lamp manufacturer.

It is important to realize that in this approacte tlosses of the lamp filament
preheating are accounted as ballast losses, beomgeetic ballasts have switch-off
lamp filament preheating enforced by the principte also the most advanced T5
ballasts that are used as reference ballast do so.

 EN 60927:'Specification for auxiliaries for lamps. Startinguices (other than glow
starters). Performance requirements’.

Scope:
Specifies performance requirements for startingicésv(starters and igniters) for
tubular fluorescent and other discharge lamps $eran a.c. supplies up to 1 000 V at
50 Hz or 60 Hz which produce starting pulses netatgr than 5 kV. Should be read
in conjunction with IEC 60926.

 EN 61048 :'Auxiliaries for Lamps - Capacitors for Use in TubuFluorescent and
Other Discharge Lamp Circuits - General and Saf¢guirements’.

Scope :
This International Standard states the requirenfentsoth self-healing and non-self-
healing continuously rated a.c. capacitors of ug@rd including 2,5 kVAr, and not
less than 0,1 pF, having a rated voltage not exaged000 V, which are intended
for use in discharge lamp circuits operating atHz0or 60 Hz and at altitudes up to
3000m.
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« EN 61049 :*Capacitors for Use in Tubular Fluorescent and Otlilgscharge Lamp
Circuits Performance Requirements’.

Scope :
Specifies the requirements for both self-healing aon-self-healing continuously
rated a.c. capacitors of up to and including 2,2\k\and not less than 0,1 F, having
a rated voltage not exceeding 1 000 V, which atenthed for use in discharge lamp
circuits operating at 50 Hz or 60 Hz and at alésidip to 3 000 m. Does not cover

radio-interference suppressor capacitors, the rexpeints for which are given in IEC
60384-14. This publication supersedes IEC 60566.

 EN 60598-1 : ‘Luminaires Part 1 : General requiremeand tests’.

Scope:
This Part 1 specifies general requirements for lames, incorporating electric light
sources for operation from supply voltages up tO0LY¥. The requirements and
related tests of this standard cover: classificatimarking, mechanical construction
and electrical construction.

Important remark:
This standard demands a.o. that on every lumintgue,number, the type and the
maximum wattage of all the suitable lamps mustridécated. For safety reasons, no
other lamps or no higher wattages may be installed.

 EN 60598-2: ‘Luminaires - Part 2: Particular req@ments - Chapter 1: Fixed general
purpose luminaires’.

Scope:
This chapter of Part 2 of IEC Publication 598 sfecrequirements for fixed general
purpose luminaires for use with tungsten filamentular fluorescent and other

discharge lamps on supply voltages not exceedif@gd 1. It is to be read in
conjunction with those chapters of Part 1 to whflerence is made.

 EN 60598-2: ‘Luminaires - Part 2: Particular req@iments - Chapter 2. Recessed
luminaires’.

Scope:

Specifies requirements for recessed luminairesi$er with tungsten filament, tubular

fluorescent and other discharge lamps on supptages not exceeding 1000 V. This
chapter does not cover air-handling luminaires.
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 EN 60598-2: ‘Luminaires - Part 2: Particular req@ments — Chapter 6: Luminaires
with built-in transformers for tungsten filamentrias’.

Scope:
Specifies requirements for luminaires with builtiransformers for use with all
tungsten filament lamps, halogen lamps included.

» CIE 089 (1989) : ‘Measurement of luminous fluxtcfteical report)

Scope :
This technical report defines the terminology reegi for luminous flux
measurements. It then deals with the principletiminous flux measurements and
describes methods for the evaluation of the illamee distribution, the measurement
of luminous flux by means of an integrating sphginetometer and the determination
of luminous flux via luminance, luminous intensityd luminance measurements.

« EN 60013-2 (CIE 13.3) : ‘Method of Measuring ange8fying Colour Rendering
Properties of Light Sources’

Scope :
This standard establishes the recommended methotteaburing and specifying
colour rendering properties of light sources basedesultant colour shifts of test
objects, referred to as the "Test-colour Methodl'isIthe fundamental method for
appraisal of colour rendering properties of lighties, and is recommended for type
testing as well as for testing individual lamps.
This specification applies to most general purptsminants (e.g. tungsten filament
lamps, tubular fluorescent lamps, and all othedkinf gaseous discharge electrical
lamps except sources of predominantly monochromati@tion such as low pressure
sodium, etc.). This method may also be appliedadified daylight.
The rating consists of a General Colour Rendemaigx which may be supplemented
by a set of Special Colour Rendering Indices. Tagvdtion of the Special Colour
Rendering Indices is based on a general compaoisthe length of colour difference
vectors in the CIE 1964 Uniform Space.
To apply the recommended Test-Colour Method theiltaas colour shifts for
suitably chosen test-colour samples must be cadmlilaA set of eight test-colour
samples is specified by their spectral radianceéofacfor calculating the General
Colour Rendering Index. These samples cover the dmote, are moderate in
saturation, and are approximately the same inrliggg. Data for six additional test-
colour samples representing a strong red, yelloveery and blue as well as
complexion and foliage colours are also suppliecntthe colour shifts, Colour
Rendering Indices may be found.

» CIE 177 (2007) : ‘Colour Rendering of White LED higsources’)
Scope :
The Committee recommends the development of a mdeuicrendering index (or a

set of new colour rendering indices) by a Divisibbiiechnical Committee. This index
(or these indices) shall not replace the currenE @olour rendering index
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immediately. The usage of the new index or indishsuld provide information

supplementary to the current CIE CRI, and replacéré CRI will be considered

after successful integration of the new index. Ti@w supplementary colour
rendering index (or set of supplementary colourdeeimg indices) should be
applicable to all types of light sources and nolydn white LED light sources.

Possibilities for an improved description of colaendering are summarized in the
Appendix of this Technical Report. (This work idl sinder consideration!)

* |EC/TS 61231 ‘International lamp coding system (ILCOS)’.

Scope :
This technical specification gives the rules foe thternational lamp coding system
and covers all lamp categories, excluding vehiatapls. Coding for the main lamp
types is specified and, for the others, will folldy amendments to this technical
specification as appropriate.
The object of the international lamp coding sysi&m

- to improve communication about the different typé&amps;

- to help in discussions concerning interchangegpbéind compatibility of
products;

- to create a closer relationship between internatiostandards and
manufacturers’ literature (for example the codeldde given in future in the
relevant parts of a standard);

- to enable correct replacements of lamps;

- to be used as a complementary marking on the lin@jna

- to replace national and regional coding systems.

« EN 62471 (2008) : ‘Photobiological safety of langrsl lamp systems’.

Scope :
This international Standard gives guidance foruataig the photobiological safety of
lamps and lamp systems including luminaires. Sicadyf it specifies the exposure
limits, reference measurement technique and dkzgsiin scheme for the evaluation
and control of photobiological hazards from allcéleally powered incoherent
broadband sources of optical radiation, includiigDEs but excluding lasers, in the
wavelength range from 200 nm through 3000 nm.
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1.3  Existing legislation

1.3.1 Legislation and Agreements at European Commun ity level

1.3.1.1 Regulations

* Commission Regulation (EC) No 244/208018 March 2009 implementing Directive
2005/32/EC of the European Parliament and of thenCibwith regard to ecodesign
requirements for non-directional household lamps.

* Commission Regulation (EC) No 245/2080918 March 2009 implementing Directive
2005/32/EC of the European Parliament and of thenCibwith regard to ecodesign
requirements for fluorescent lamps without integdatballast, for high intensity
discharge lamps, and for ballasts and luminairde &b operate such lamps, and
repealing Directive 2000/55/EC of the Europeani&@adnt and of the Council

1.3.1.2 Environmental Directives (RoHS, WEEE)

* Directive 2002/95/EC on Restriction of the use eftain Hazardous Substances in
electrical and electronic equipment (RoHS)

Scope:
The RoHS Directive stands for "the restriction bk tuse of certain hazardous
substances in electrical and electronic equipmentiis Directive bans the placing on
the EU market, from 1 July 2006, of new electriead electronic equipment
containing lead, cadmium, mercury, hexavalent ciwompolybrominated biphenyl
(PBB) and polybrominated diphenyl ether (PBDE) #aratardants.

Exemptions:
In annex, the exemptions from this requirements. far lamps) are listed:
- mercury in compact fluorescent lamps not exceedingg per lamp
- mercury in straight fluorescent lamps for genetaippses not exceeding

halophosphate 10mg
triphosphate with normal lifetime 5mg
triphosphate with long lifetime 8mg

- mercury in straight fluorescent lamps for speciaposes

- mercury in other lamps not specifically mentionedhis annex
- lead in glass of fluorescent tubes.

There are no exemptions for luminaires and ballasts

» Directive 2002/96/EC on waste electrical and elentc equipment (WEEE)
Scope:

The WEEE Directive aims to:
- reduce waste arising from electrical and electreqggipment (EEE);
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- make producers of EEE responsible for the enviromwahempact of their
products, especially when they become waste.
- encourage separate collection and subsequent @eQtmeuse, recovery,
recycling and sound environmental disposal of EEE .
- improve the environmental performance of all thaseolved during the
lifecycle of EEE.
Exemptions:
In annex | A, all general categories of electrid atectronic equipment concerned are
mentioned; in annex | B, the subcategories with ékemptions are listed. In the
subcategory of luminaires for fluorescent lampsgaception is made for luminaires
in households. Also filament bulbs (incandescert balogen lamps) are exempted
from this directive.

1.3.1.3 Efficiency Directives

» Directive 2000/55/EC on energy efficiency requirataefor ballasts for fluorescent
lighting

Scope:
The purpose of this Directive is to improve thdacefhcy of the systems by limiting
the ballast losses. For this purpose, CELMA dewdop classification system that
takes both parts of the system into account, thg land the ballast and that is
compliant with the directive. It constitutes an lempenting measure within the
meaning of article 15 of Directive 2005/32/EC.

» Directive 98/11/EC of 27 January 1998 implement®guncil Directive 92/75/EEC
with regard to energy labelling of household lamps

Scope:
This Directive, which was published on"LBlarch 1998, applies the energy labelling
requirements for household electric lamps supplieectly from the mains (filament
and integral compact fluorescent lamps) and to dlaald fluorescent lamps
(including linear and non-integral compact fluom#clamps), even when marketed
for non-household use.

In Annex | of the Directive, the design and contefithe label is setted out, as well as
the colours that may be used.

The label must include the following information:

* the energy efficiency class of the lamp;

* the luminous flux of the lamp in lumens;

* the input power (wattage) of the lamp;

* the average rated life of the lamp in hours.

The label shall be chosen from the following ilhasions in Figure 1.8. Where the
label is not printed on the packaging but a sepdediel is placed on or attached to
the packaging, the colour version shall be usethdf'black on white'version of the
label is used, the printing and background maynbany colours that preserve the
legibility of the label.
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Figure 1.8: Energy efficiency label

The following notes define the information to beluded:
I. The energy efficiency class of the lamp, determimealccordance with Annex
IV. This indicator letter shall be placed at thenedevel as the relevant arrow.

[I. The luminous flux of the lamp in lumens, measureddcordance with the test
procedures of the harmonised standards referredAdicle 1(4).

lll. The input power (wattage) of the lamp, measureactordance with the test
procedures of the harmonised standards.

IV. The average rated life of the lamp in hours, messum accordance with the
test procedures of the harmonised standards. Wiger@her information on
the life of the lamp is included on the packagiiis may be omitted.

Where the information specified in II, 1ll and, whkeapplicable, IV is included
elsewhereon the packaging of the lamp, it may echiftom from the label, as may
the box that contains it.

Annex IV of the Directive specifies the calculatitomdetermine the energy efficiency
class of a lamp.

Identified gaps:
« The mention of the average rated life of the lasnpat strictly imposed.
« The origin of the formulas in Annex IV is not clear
« Some much used lamps are excluded from the ladpelig. reflector lamps (DLS)
and lamps with an inut power of less than 4W (EED’s).
« Also all lamps that are not directly supplied frone mains, e.g. the widespread
low voltage halogen lamps (HL-LV) are not includedhis Directive.

» Commission Decision of 9 September 2002 estabfjst@vised ecological criteria for
the award of the Community eco-label to light bullasd amending Decision
1999/568/EC

Scope:

This Decision amends the Decision 1999/568/ECHeraward of the Community
eco-label. It sets specific criteria for light bsilthat aim in particular at promoting:
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the reduction of environmental damage or riskgeél#o the use of energy (global
warming, acidification, depletion of non-renewatdsources) by reducing energy
consumption,
the reduction of environmental damage or riskdeél#o the use of resources in
both the manufacture and treatment/disposal gfra bulb by increasing its
average lifetime,
the reduction of environmental damage or riskgedléo the use of mercury by
reducing the total emissions of mercury duringlifiséme of a light bulb. to
become this Community eco-label.

In annex also the test method is described to medka mercury content.

1.3.1.4 Other product related directives

» Directive 2006/25/EC of 5 April 2006 on the minimbhealth and safety requirements
regarding the exposure of workers to risks arisingm physical agents (artificial
optical radiation.

Scope:
The Council Directive 2006/25/EC of 5 April 200@&rmduces measures to protect
workers from the risks associated with optical addn, owing to its effects on the
health and safety of workers, in particular damagihe eyes and to the skin.

» Electromagnetic Compatibility (EMC) Directive 20008/EEC

Scope:
The Council Directive2004/108/EEf 15 December 2004 on the approximation of
the laws of the Member States relating to electgmatc compatibility (EMC
Directive) governs on the one hand the electromagamissions of this equipment in
order to ensure that, in its intended use, suclipeeunt does not disturb radio and
telecommunication as well as other equipment. énather the Directive also governs
the immunity of such equipment to interference amkks to ensure that this
equipment is not disturbed by radio emissions nélympeesent used as intended.

* Low Voltage Directive (LVD) 73/23/EEC

Scope:

The Low Voltage Directive (LVD) 73/23/EEC seeks &msure that electrical
equipment within certain voltage limits both praesda high level of protection for
European citizens and enjoys a Single Market inBheopean Union. The Directive
covers electrical equipment designed for use witloleage rating of between 50 and
1000 V for alternating current and between 75 ab@01V for direct current. It
should be noted that these voltage ratings refeéndaoltage of the electrical input or
output, not to voltages that may appear inside etpgipment. For most electrical
equipment, the health aspects of emissions of Bleegnetic Fields are also under
the domain of the Low Voltage Directive.
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1.3.1.5 Quality charters and voluntary agreements f  rom industry on EU-level

e There is a ' European Compact Fluorescent Lamps QUA CHARTER'
see ' http://re.jrc.cec.eu.int/energyefficiencylCF

Scope:

This charter, that is in revision at this momest,an initiative promoted by the
European Commission in co-operation with the foitayv organisations:
EURELECTRIC, ELC, ADEME (France), NOVEM (The Netlaws), THE
DANISH ELECTRICITY SAVING TRUST (Denmark) and THE KIENERGY
SAVING TRUST (UK).
The aim of the European CFL Quality Charter is fferca high quality standard to be
used by utilities and other bodies in their promoet@nd procurement campaigns. The
ultimate goal of the European Quality Charter fdfLCis to increase consumer
confidence in this environmentally friendly techmgy, which save money and the
environment. To achieve this, the charter promttesnanufacturing, marketing and
sales of high quality CFLs in the European Unionomder to offer residential
customers a satisfying product from an energy, oonaind economic point of view.

The requirements that are imposed by this charteredated to safety, performance,

information, guarantee and information:

« Safety: standards EN 60968, EN 61199 and EN 60%@Bcamply with CE-
marking legislation;

« Performance: luminous efficacy following energydbh (with a derating factor for
lamps with an external casing ‘bulb form’) see .9, lumen maintenance,
running up time, number of ignitions ( > lifetimehr) and colour rendering
(Ra>80), with a written conformity certificate from approved ‘Notified BodY;
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Figure 1.9: Luminous Efficacy limits for Integrab@pact Fluorescent lamps

+ Lifetime (LSF=0.5): minimum 6000hr and for ‘Long f&i lamps minimum
12000hr;

° Notified bodies as defined in the Annex to 93/485C: Council Decision of 22 July 1993 concerning th
modules for the various phases of the conformigessment procedures and the rules for the affiaimtyuse
of the CE conformity marking, which are intended#toused in the technical harmonization directives.
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 Information: lifetime and energy label A must b@wh on the individual package
of each lamp, mentioned equivalence with GLS filatrlamp must comply with
defined lumen output;

« Guarantee: 2 years on lamp failure;

+ Quality of production: manufactured under a Quafigsurance System EN ISO
9002 or equivalent.

It is important to note that the charter is a vtduy set of criteria established by the

European Commission in collaboration with the orggtions mentioned above.

* The European Lamp Companies federation (ELC) hasoehted eco-design levels for
certain lamp types the so-called ELC Eco-Profiles.
The following ecoprofiles can be found on their wigd
http://www.elcfed.org/2_resource_publications.html

» Eco-Profile for Self-ballasted Fluorescent Lamps
 Eco-Profile for Fluorescent Lamps

 Eco-Profile for Compact Fluorescent Lamps non-ingéed
* Eco-Profile for HID Lamps.

1.3.2 Legislation and Agreements at Member State le  vel

There are member states (a.o. in the UK by the gyn&aving Trust, in Sweden by the
Swedish Energy Agency) that are preparing minimuserfogpmance specifications for

(domestic) lamps. The specifications aim to enhamszgy efficiency but also envisage colour
rendering, colour temperature, lifetime, lumen remance, starting time, warm-up time,
number of ignitions and guarantee period.

1.3.3 Third Country Legislation and Agreements

This section again deals with the subjects as ghbmwvenow for legislation and measures in
Third Countries (extra-EU); some of them were iathd by stakeholders (NGO'’s, industry,
consumers) as being relevant for the product group.

There are various minimum standards and labellmogyqams applied worldwide for compact
fluorescent lamps (CFL) but only 4 countries haveR® programmes that prohibit the sale of
low efficiency CFL’S®:

- China

- Mexico

- South Korea

- Japan.

19 Source : Report No :2005/12 from the (Australi&fational Appliance and Equipment Energy Efficiency
Program : Minimum Energy Performance Standardsmjiaet Fluorescent Lamps.
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Efficient Lighting Initiative (ELI) is an internainal program that develops voluntary technical
specifications to identify lighting products thatve energy and meet consumer expectations
for quality and performance; sesvw.efficientlighting.net.

There is also the US governmental ‘Energy Starsisieation campaign for saving energy a.o.
on lighting (seénttp://www.energystar.gov/index.cfm?c=lighting.pghting ).

For light bulbs (seéttp://www.energystar.gov/index.cfm?c=cfls.pr_gfiseople can consult a
buyers guide and learn how to handle the mercuwlglem.

Also for luminaires (sebttp://www.energystar.gov/index.cfm?c=fixtures.prtiires)
comparisons between different fixtures can be foaod on LED-lighting in domestic sectors
(seehttp://www.energystar.gov/index.cfm?c=ssl.pr_residet) and in commercial sectors
(seehttp://www.energystar.gov/index.cfm?c=ssl.pr_conuia).

The ‘Energy Star’ programm is only a voluntaryiative. Manufacturers that fulfil those
voluntary requirements can become partners andlotain an ‘Energy Star Label for their
products. The US have only legislation with MEPBRtuorescent Lamps (not for CFL’s), for
Incandescent Reflector Lamps and for Under-Cathingtinaires™.

Australia and New Zealand are preparing standaodsMEPS and testing methods for
compact fluorescent lamps and also for halogete(tei) lamps?

Japan has a ‘Top Runner Programme’ for the effigieof Energy using Products. For
lighting, this programme imposes burdens for flseemt lighting (see:
http://www.eccj.or.jp/top_runnér/

On the websitewww.apec-esis.orgexisting MEPS and labelling programmes worldwade
the moment of this study can be found. Due to acatdd efforts of several governments, the
accuracy of this source can not be guaranteed.

In Annex 11.3, some current MEPS and quality patarsefor CFLi's worldwide can be
found.

1 Source : Appliance — Efficiency Regulations, Deben2006, CEC-400-2006-002-REV2, California
12 http://mww.energyrating.gov.au/library/details2087dhaseout-incandescent-lamps.html
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For more info see website www.eup4light.net.
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