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Uniform provisions concerning the approval of adative
front-lighting systems (AFS) for motor vehicles
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Regulation No. 123

Uniform provisions concerning the approval of adative
front-lighting systems (AFS) for motor vehicles

A.

1.1.

1.2.

1.3.

1.4.

1.4.1.

1.4.2.

Administrative provisions

Scope

This Regulation applies to adaptive front-lightisgstems (AFS) for motor
vehicles of categories M and'N

Definitions

For the purpose of this Regulation:

The definitions given in Regulation No. 48 atsdseries of amendments in
force at the time of application for type approsfll apply;

"Adaptive front-lighting system" (or "system") means a lighting device,
providing beams with differing characteristics fautomatic adaptation to
varying conditions of use of the dipped-beam (papddeam) and, if it

applies, the main-beam (driving-beam) with a mimmiunctional content as
indicated in paragraph 6.1.1.; such systems con$itte "system control",

one or more "supply and operating device(s)", if,aand the "installation

units" of the right and of the left side of the ich;

'Class’ of a passing beam (C, V, E or W) means the design of a passing
beam, identified by particular provisions accordiogthis Regulation and
Regulation No. 48

'Mode" of a front-lighting function provided by a systemeans a beam
within the provisions (see paragraphs 6.2. and &.&is Regulation) either
for one of the passing beam classes or for the rbhaam, designed and
specified by the manufacturer for adaptation tochdd vehicle and ambient
conditions;

‘Bending mode" means the designation of a mode of a front-liggpfiunction
with its illumination being laterally moved or mdiéd (to obtain an
equivalent effect), designed for bends, curvesntgrgsections of the road,
and, identified by particular photometric provisson

‘Category 1 bending mode' means a bending mode with horizontal
movement of the kink of the cut-off;

1 As defined in Annex 7 to the Consolidated Resofutin the Construction of Vehicles (R.E.3),
(document TRANS/WP.29/78/Rev.1/Amend.2 as last aeaiy Amend.4).

For explanation only. The provisions of the prag®eam classes are dedicated to conditions as

follows: C for the basic passing beam, V for usktiareas such as towns, E for use on roads such as
motorways, W for use in adverse conditions suchetsoad.
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1.4.3. 'Category 2 bending mode' means a bending mode without horizontal
movement of the kink of the cut-off;

1.5. "Lighting unit" means a light emitting part of the system, whicaly consist
of optical, mechanical and electrical componentsighed to provide or
contribute to the beam of one or more front-lightfanction(s) provided by
the system;

1.6. "Installation unit" means an indivisible housing (lamp body) whicimtains
one or more lighting unit(s);

1.7. 'Right side" respectively "left side" means the combined tofiathe lighting
units intended to be installed to that side ofltdritudinal median plane of
the vehicle, relative to its forward motion;

1.8. "System control” means that part(s) of the system receiving theads from
the vehicle and controlling the operation of tlghting units automatically;

1.9. 'Neutral state" means the state of the system when a defined robdiee
class C passing beam ("basic passing beam") dreofriain beam, if any, is
produced, and no AFS control signal applies;

1.10. 'Sgnal" means any AFS control signal as defined in Re@graNo. 48 or,
any additional control input to the system or, antoa output from the
system to the vehicle;

1.11. 'Signal generator" means a device, reproducing one or more of thpats
for system tests;

1.12. 'Supply and operating device' means one or more components of a system
providing power to one or more parts of the syst@eiuding such as power
and/or voltage control(s) for one or more lightim®s as e.g. electronic light
source control gears;

1.13. 'System reference axis' means the intersection line of the vehicle's
longitudinal median plane with the horizontal plaheough the centre of
reference of one lighting unit specified in the wiregs according to
paragraph 2.2.1. below;

1.14. ‘Lens' means the outermost component of an installatimit, which
transmits light through the illuminating surface;

1.15. ‘Coating" means any product(s) applied in one or more Eyerthe outer
face of a lens;

1.16. Systems of different "types" means systemglwHiffer in such essential
respects as:

1.16.1. The trade name or mark(s);

1.16.2. The inclusion or elimination of componem@pable of altering optical
characteristics/ photometric properties of theeyst

1.16.3. Suitability for right-hand or left-handffie or for both traffic systems;

1.16.4. The front-lighting function(s), mode(s) arldsses produced;

1.16.5. The materials constituting the lenses aradigs, if any;

1.16.6. The characteristic(s) of the signal(s)cHjeal for the system;

1.17. ‘Aiming" means the positioning of the beam or part themofan aiming

screen according to the relevant criteria;
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1.18.

1.19.

1.20.

1.21.

2.1.

2.1.1.

2.1.11.

2.1.2.

2.1.3.

2.1.3.1.

2.1.3.2.

2.1.4.

2.15.

2.151.

2.1.6.

"‘Adjustment” means the use of the means provided by the syistemertical
and/or horizontal aiming of the beam;

"Traffic-change function” means any front-lighting function or a mode
thereof, or part(s) thereof only, or any combinatiof these, intended to
avoid glare and provide sufficient illumination éase where a vehicle being
equipped with a system designed for one traffiection only is temporarily
used in a country with the opposite direction affic;

‘Qubstitute function" means any specified front-lighting and/or froight-
signalling, be it a front-lighting and/or a frongtt-signalling function, or a
mode thereof, or part(s) thereof only, or any camation of it, intended to
replace a front-lighting function/ mode in casdaifure;

References made in this Regulation to stain@alon) filament lamp(s) and
gas-discharge light source(s) shall refer to Reguwia Nos. 37 and 99
respectively, and to their series of amendmentdomce at the time of
application for type approval.

Application for approval of a system

The application for approval shall be subrdittyy the owner of the trade
name or mark or by his duly accredited represemati

It shall specify:

The front-lighting functions, which are intleed to be provided by the
system, for which Approval is sought accordinghis Regulation;

Any other front-lighting or front lightggialling function(s), provided by any
lamp(s) being grouped, combined or reciprocallypiporated to the lighting
units of the system, for which Approval is sougifficient information for
identification of the respective lamp(s) and indima of the Regulation(s),
according to which they are intended to be (sepbfadpproved;

Whether the passing beam is designed fdn eft-hand and right-hand
traffic or for either left-hand or right-hand trafonly;

If the system is equipped with one or matjgstable lighting unit(s):

The mounting position(s)of the respectigating unit(s) in relation to the
ground and the longitudinal median plane of theiateh

The maximum angles above and below thenaloposition(s) which the
device(s) for vertical adjustment can achieve;

The category, as listed in Regulation No. 3799 and their series of
amendments in force at the time of the applicafiontype approval, of

replaceable and/or non-replaceable filament ordissharge light source(s)
used and/or the light source module specific idieation code(s) for LED

modules, if available;

If the system is equipped with one or mame-replaceable light source(s):

Identification of the lighting unit(s) which said light source(s) is/are a non-
replaceable part;

The operation conditions e.g. different inpoltages according to the
provisions of the Annex 9 to this Regulation, ipapable.
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2.2 Every application for approval shall be accamipd by:

2.2.1. Drawings in triplicate in sufficient det&il permit identification of the type,
showing the position(s) intended for the approvaimber(s) and the
additional symbols in relation to the circle(s) the approval mark(s), and
showing in what geometrical position the lightingjta are to be mounted on
the vehicle in relation to ground and vehicle Idadinal median plane, and
showing each of them in vertical (axial) sectior am front elevation, with
main details of the optical design including théséaxes of reference and the
point(s) to be taken as centre(s) of referencehantests and any optical
features, of the lens, if applicable;

If applicable and in case of LED module(s) alse $pace(s) reserved for the
specific identification code(s) of the module(s);

2.2.2. A concise technical description of the sysspecifying:

(@) The lighting function(s) and their modes to pevided by the
systen;

(b)  The lighting units contributing to each of therand the signatswith
the technical characteristics relevant to theirafen;

(c)  Which categori€f the bending mode requirements apply, if any;

(d)  Which additional data set(s) of class E pasdiegm provisions
according to Table 6 of Annex 3 of this Regulatigply, if any;

(e)  Which set(s) of class W passing beam provisiaosording to
Annex 3 of this Regulation apply, if any;

)] Which lighting unité provide or contribute to one or more passing
beam cut-off(s);

(9) The indication(s)according to the provisions of paragraph 6.4.6. of
this Regulation with respect to the paragraphs .6.22.1. of
Regulation No. 48;

(h)  Which lighting units are designed to provide timinimum passing
beam illumination according to the paragraph 612.80f this
Regulation;

® Mounting and operation specifications for tpatposes;
0] Any other relevant information;
(k) Inthe case of LED module(s) this shall include
® A brief technical specification of the LED mdé(s);

(i) A drawing with dimensions and the basic el@atr and
photometric values and the objective luminous;flux

(i)  In case of electronic light source controlageinformation on
the electrical interface necessary for approvdirtgs

2.2.2.1. The safety concept as laid down in theudwmmntation, which, to the
satisfaction of the Technical Service responsibtefpe approval tests:

3 To be indicated in a form conforming to the moaofeAnnex 1.
4 To be indicated in a form conforming to the maafeAnnex 10.
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(@) Describe the measures designed into the systemnsure
compliance with the provisions of paragraphs 5,739.,
6.2.5.4. below, and

(b) Indicates the instructions for their verifieati according to
paragraph 6.2.7. below; and/or

(c) Gives access to the relevant documents denabimgfr the
system’s performance concerning sufficient religbénd safe
operation of the measures specified according te th
paragraph 2.2.2.1. (a) above, e.g. FMEA ("Failured® and
Effect Analysis"), FTA ("Fault Tree Analysis") onw similar
process appropriate to system safety considerations

2.2.2.2. The make and type of supply and operategce(s), if any and if not being
part of an installation unit;

2.2.3. One set of samples of the system, for watroval is sought, including the
mounting devices, supply and operating devices,sigmhl generators if any;

2.2.4, For the test of plastic material of which thnses are made:

2.2.4.1. Fourteen lenses;

2.2.4.1.1. Ten of these lenses may be replaced ®ysdmples of material at
least 60 x 80 mm in size, having a flat or convareo surface and a
substantially flat area (radius of curvature natsléghan 300 mm) in the
middle measuring at least 15 x 15 mm;

2.2.4.1.2. Every such lens or sample of materiall §fe produced by the method to be
used in mass production;

2.2.4.2. A lighting element or optical assemblyagifplicable, to which the lenses can
be fitted in accordance with the manufacturer'srisions;

2.2.5. For testing the resistance of the lightgnaitting components made of plastic
material against UV radiation of those light sogseinside the system,
which can emit UV radiation as e.g. gas dischaigét Isources, LED
modules, according to paragraph 2.2.4. of Annexthis Regulation:

One sample of each relevant material being usédeiisystem or one system
or part(s) thereof, containing these. Each mdtesample shall have the
same appearance and surface treatment, if anyytesded for use in the
system to be approved;

2.2.6. The materials making up the lenses and rogsti if any, shall be
accompanied by the test report of the charactesigif these materials and
coatings if they have already been tested;

2.2.7. In case of a system according to paragragh7.4 below, a vehicle
representative of the vehicle(s) indicated accaydin paragraph 4.1.6.
below.

3. Markings

3.1 The installation units of a system submitteddpproval shall bear the trade

name or mark of the applicant.
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3.2.

3.2.1.

3.3.

3.4.

3.5.

3.5.1.

3.5.2.

3.6.

4.1.

4.1.1.

4.1.2.

4.1.3.

They shall comprise each, on the lenses anth@main bodies spaces of
sufficient size for the approval mark and the addal symbols referred to in
paragraph 4.; these spaces shall be indicatedeodrwings referred to in
paragraph 2.2.1. above.

If however the lens cannot be detached tl@main body of the installation
unit, one marking as per paragraph 4.2.5. shadufigcient.

The installation units or systems designesatisfy the requirements both of
right-hand and of left-hand traffic shall bear mags indicating the two
settings of the optical element(s) on the vehicl®fothe light source(s) on
the reflector(s); these markings shall consist taf tetters "R/D" for the
position for right-hand traffic and the letters @'/ for the position for
left-hand traffic.

In the case of an AFS with LED module(s), toeresponding installation
unit(s) shall bear the marking of the rated voltagd rated wattage and the
light source module specific identification code.

LED module(s) submitted along with the appt@fahe AFS:

Shall bear the trade name or mark of thdiapp. This marking shall be
clearly legible and indelible;

Shall bear the specific identification cadehe module. This marking shall
be clearly legible and indelible.

This specific identification code shall compride tstarting letters "MD" for
"MODULE" followed by the approval marking withouthé circle as
prescribed in paragraph 4.2.1. below and in the c&veral non identical
light source modules are used, followed by add#i@ymbols or characters.
This specific identification code shall be showntie drawings mentioned in
paragraph 2.2.1. above. The approval marking doefave to be the same
as the one on the lamp in which the module is usetdboth markings shall
be from the same applicant.

If an electronic light source control gear ethis not part of a LED module is
used to operate a LED module(s), it shall be markéith its specific
identification code(s), the rated input voltage aradtage.

Approval

General

If all the samples of a type of a systemnsitted pursuant to paragraph 2.
above satisfy the provisions of this Regulatiomrapal shall be granted.

Where lamps being grouped, combined or recally incorporated with the
system satisfy the requirements of more than onguR8on, a single
international approval mark may be affixed providdtht each of the
grouped, combined or reciprocally incorporated larsgtisfies the provisions
applicable to it.

An approval number shall be assigned td égoe approved. Its first two
digits shall indicate the series of amendmentsripma@ting the most recent
major technical amendments made to the Regulatidheatime of issue of
the approval. The same Contracting Party may reijashe same number to
another type of system covered by this Regulation.
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4.1.4. Notice of approval or of extension or refusawithdrawal of approval or
production definitely discontinued of a type of tg&ym pursuant to this
Regulation shall be communicated to the Partieshéo 1958 Agreement
applying this Regulation, by means of a form comfimg to the model in
Annex 1 to this Regulation, with the indicationg@aaling to paragraph 2.1.3.

4.1.4.1. If the installation unit(s) is/are equidpeith an adjustable reflector and if
this/these installation unit(s) is/are to be usedly an mounting positions
according to the indications in paragraph 2.1.8.ahplicant shall be obliged
by approval to inform the user in a proper way dktbe correct mounting
position(s).

4.1.5. In addition to the mark prescribed in paasghr3.1., an approval mark as
described in paragraphs 4.2. and 4.3. below shlalhffixed in the spaces
referred to in paragraph 3.2. above to every iladtah unit of a system
conforming to a type approved under this Regulation

4.1.6. The applicant shall indicate in a form cep@nding to the respective model
in the Annex 1 to this Regulation, the vehicle(sj fwhich the system is
intended.

4.1.7. If approval is sought for a system whichas intended to be included as part

of the approval of a vehicle type according to Retion No. 48,

4.1.7.1. The applicant shall submit sufficient doeutation to prove the capability of
the system to comply with the provisions of parpbr&.22. of Regulation
No. 48 when correctly installed, and

4.1.7.2. The system shall be approved accordifggulation No. 10.

4.2. Composition of the approval mark
The approval mark shall consist of:
4.2.1. An international approval marking, comprisin

4.2.1.1. A circle surrounding the letter "E" folled by the distinguishing number of
the country which has granted appréyal

1 for Germany, 2 for France, 3 for Italy, 4 foetNetherlands, 5 for Sweden, 6 for Belgium, 7 for
Hungary, 8 for the Czech Republic, 9 for Spain, I(Serbia, 11 for the United Kingdom, 12 for
Austria, 13 for Luxembourg, 14 for Switzerland, (acant), 16 for Norway, 17 for Finland, 18 for
Denmark, 19 for Romania, 20 for Poland, 21 for Ryatu22 for the Russian Federation, 23 for
Greece, 24 for Ireland, 25 for Croatia, 26 for Stoae27 for Slovakia, 28 for Belarus, 29 for Estonia
30 (vacant), 31 for Bosnia and Herzegovina, 32 &ivia, 33 (vacant), 34 for Bulgaria,

35 (Kazakhstan), 36 for Lithuania, 37 for Turke8,(8acant), 39 for Azerbaijan, 40 for The former
Yugoslav Republic of Macedonia, 41 (vacant), 42tfier European Union (Approvals are granted by
its Member States using their respective ECE sym#é8lfor Japan, 44 (vacant), 45 for Australia,

46 for Ukraine, 47 for South Africa, 48 for New Zaad, 49 for Cyprus, 50 for Malta, 51 for the
Republic of Korea, 52 for Malaysia, 53 for ThailaBd,and 55 (vacant), 56 for Montenegro,

57 (vacant) and 58 for Tunisia. Other numbers| ffeaassigned to other countries in the
chronological order in which they ratify or accadehe Agreement Concerning the Adoption of
Uniform Technical Prescriptions for Wheeled VehiclEquipment and Parts which can be Fitted
and/or be Used on Wheeled Vehicles and the Congifior Reciprocal Recognition of Approvals
Granted on the Basis of these Prescriptions, anduhers thus assigned shall be communicated by
the Secretary-General of the United Nations taGbetracting Parties to the Agreement.

11
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4.2.1.2.
4.2.2.
4.2.2.1.

4.2.2.2.

4.2.2.3.

4.2.2.4.

4.2.25.

4.2.2.6.

4.2.2.7.

4.2.2.8.

4.2.2.9.

4.2.3.

4.2.3.1.

The approval number prescribed in pardgdap.3. above;
The following additional symbol (or symbols)

On a system, the letter "X", and thos¢heffunction(s) being provided by
the system:

"C" for the class C passing beam, with the additidrsymbols for the
relevant other classes of passing beam:

"E" for a class E passing beam,
"V"  for a class V passing beam,
"W" for a class W passing beam;
"R" for a driving beam;

In addition to each symbol and above stare, if the lighting function or
mode thereof is provided by more than one instaliatinit from one side;

In addition the symbol "T", after the syifb) of all lighting function(s)
and/or class(es) designed to comply with the rdsmedcbend lighting
provisions, with said symbol(s) arranged togetmat laftmost;

On a separate installation unit, the let¥', and those of the function(s)
being provided by the lighting unit(s) comprisedtijn

If the installation unit on a given sidenbt the only contributor to a lighting
function or mode of a lighting function it shalldrea score above the symbol
of the function;

On a system or part thereof meeting leftehtraffic requirements only, a
horizontal arrow pointing to the right of an obsarfacing the installation
unit, i.e. to the side of the road on which théfitanoves;

On a system or part thereof designed &t the requirements of both traffic
systems e.g. by means of an appropriate adjustofettie setting of the

optical element or the light source, a horizontabw with a head on each
end, the heads pointing respectively to the ledt @rthe right;

On an installation unit incorporating adef plastic material, the group of
letters "PL" to be affixed near the symbols prdsediin paragraphs 4.2.2.1.
to 4.2.2.7. above;

On an installation unit contributing tolfifu the requirements of this
Regulation in respect of the driving beam, an iatian of the maximum
luminous intensity expressed by the reference mark, defined in
paragraph 6.3.2.1.2. below, placed near the citnleounding the letter "E";

In every case the relevant operating moasl ukiring the test procedure
according to paragraph 1.1.1.1. of Annex 4 and pkemitted voltage(s)
according to paragraph 1.1.1.2. of Annex 4 shalitimulated on the approval
forms and on the communication forms transmittethéocountries which are
Contracting Parties to the Agreement and whichyagips Regulation.

In the corresponding cases, the system or pahésgof shall be marked as
follows:

On an installation unit meeting the regmients of this Regulation which is
so designed that the light source(s) of the pasbegm shall not be lit
simultaneously with that of any other lighting ftina with which it may be
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4.2.3.2.

4.2.4.

4.2.5.

4.3.

4.3.1.

43.2.
4.3.2.1.

4.3.2.1.1.
4.3.2.1.2.

4.3.2.2.

4.3.2.2.1.

4.3.2.2.2.

4.3.2.3.

reciprocally incorporated: an oblique stroke (/alsthe placed after the
passing beam symbol(s) in the approval mark.

On an installation unit meeting the reguments of Annex 4 to this
Regulation only when supplied with a voltage of 6¥ 12 V, a symbol

consisting of the number 24 crossed out by an obligross X), shall be

placed near the holders of the light source(s).

The two digits of the approval number whictdicate the series of
amendments incorporating the most recent majornteah amendments
made to the Regulation at the time of issue ofajy@roval and, if necessary,
the required arrow may be marked close to the abddéional symbols.

The marks and symbols referred to in papitgrd.2.1. and 4.2.2. above shall
be clearly legible and be indelible. They may kEced on an inner or outer

part (transparent or not) of the installation umhich cannot be separated
from its light-emitting surface(s). In any caseshtall be visible when the

installation unit(s) is/are fitted on the vehicleThe displacement of a

movable part of the vehicle is permitted to fulfilis requirement.

Arrangement of the approval mark

Independent lamps

Annex 2, Figures 1 to 10, to this Regulation giegamples of arrangements
of the approval mark with the above-mentioned aoldil symbols.

Grouped, combined or reciprocally incorporated lamps

Where lamps being grouped, combined dpmezally incorporated with the
system have been found to comply with the requirdmeof several

Regulations, a single international approval madyre affixed, consisting
of a circle surrounding the letter "E" followed bhye distinguishing number
of the country which has granted the approval,amdpproval number. This
approval mark may be located anywhere on the gihupembined or

reciprocally incorporated lamps, provided that:

Itis visible as per paragraph 4.2.5.;

No part of the grouped, combined orpmdally incorporated lamps that
transmit light can be removed without at the sainmee tremoving the
approval mark.

The identification symbol for each lampgpriate to each Regulation under
which approval has been granted, together withcthveesponding series of

amendments incorporating the most recent majomteahamendments to

the Regulation at the time of issue of the approsald if necessary, the

required arrow shall be marked:

Either on the appropriate light-emittiugface,

Or in a group, in such a way that eaththe grouped, combined or
reciprocally incorporated lamps may be clearly tdieu (see for possible
examples in Annex 2).

The size of the components of a singleaab mark shall not be less than
the minimum size required for the smallest of thdividual marks by the
Regulation under which approval has been granted.

13
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4.3.2.4.

4.3.2.5.

4.3.2.6.

5.1.

5.1.2.

5.2.

5.2.1.

5.3.

5.3.1.

5.3.1.1.

5.3.1.2.

5.3.2

An approval number shall be assigned th égpe approved. The same
Contracting Party may not assign the same numbeantther type of
grouped, combined or reciprocally incorporated langovered by this
Regulation.

Annex 2, Figures 11 and 12, to this Rdgula give examples of
arrangements of approval marks for grouped, condbioe reciprocally
incorporated lamps with all the above-mentioneditamthl symbols, and
relating to a system with functions provided by endihan one installation
unit per side of the vehicle.

Annex 2, Figure 13, to this Regulationegivexamples of approval marks
relating to the complete system.

Technical requirements for systems or part(s)f a
system

Unless otherwise specified, photometric measurésnsiall be carried out
according to the provisions set out in the Annda fhis Regulation.

General specifications

Each sample, when its approval is sought ifgt+hand traffic only, shall
conform to the specifications set forth in paragsap. and 7. below; if,
however, its approval is sought for left-hand igffthe provisions of
paragraph 6. below, including the relevant anndéaehis Regulation, apply
with the inversion of right to left and vice versa.

Correspondingly, the designation of the angulasitppns and elements is
adjusted by exchanging "R" for "L" and vice versa.

Systems or part(s) thereof, shall be so nal¢o retain their prescribed
photometric characteristics and to remain in goamking order when in
normal use, in spite of the vibrations to whichytiheay be subjected.

Systems or part(s) thereof, shall be fittethwsi device enabling them to be
so adjusted on the vehicle as to comply with thesrapplicable to them.

Such adjustment device(s) need not be fittedystems or part(s) thereof,
provided that their use is confined to vehiclesvdrich the setting can be
adjusted by other means or no such means are nesm®dding to the
applicant's system description.

With the exception of LED modules the systdrallsnot be equipped with
light sources that are not approved according uRion No. 37 or 99;

If a light source is replaceable:

Its lamp holder shall conform to the chteastics given on the data sheet of
IEC Publication No. 60061, as referred to in thdéevant light source
Regulation.

The design of the device shall be suchtti@filament lamp can be fixed in
no other position but the correct one.

If a light source is non-replaceable, it khat be a part of a lighting unit that
provides the passing beam in the neutral state.
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5.4.

5.5.

5.6.

5.7.

5.7.1.

5.7.2.

5.7.3.

5.7.4.

5.8.

5.8.1.

System(s) or part(s) thereof, designed tosfyathe requirements both of
right-hand and of left-hand traffic may be adapfmdtraffic on a given side
of the road either by an appropriate initial settishen fitted on the vehicle
or by selective setting by the user. In any cas$; two different and clearly
distinct settings, one for right-hand and one fefit-hand traffic, shall be
possible, and the design shall preclude inadveghbifting from one setting
to the other or setting in an intermediate state.

Complementary tests shall be done accorditige@equirements of Annex 4
of this Regulation to ensure that in use there asemcessive change in
photometric performance.

If the lens of a lighting unit is of plasticaterial, tests shall be done
according to the requirements of Annex 6 to thiguration.

On a system or part(s) of, designed to prouiternately the driving beam
and the passing beam, any mechanical, electro-migtheaor other device
incorporated in the lighting unit(s), for switchifigm one to the other beam
shall be so constructed that:

The device is robust enough to withstand@D,operations under normal
conditions of use. In order to verify compliancéhathis requirement, the
Technical Service responsible for approval testg: ma

€) Require the applicant to supply the equipnreadessary to perform
the test;

(b) Forego the test if the headlamp presented kg dpplicant is
accompanied by a test report, issued by a Techn8salvice
responsible for approval tests for headlamps ofsdmae construction
(assembly), confirming compliance with this requient.

Either the passing beam or the driving bedmall always be obtained,
without any possibility of remaining in an interniee or undefined state; if
this is not possible, such a state must be coveyedtie provisions according
to paragraph 5.7.3. below;

In the case of failure it must be possibleolbtain automatically a passing
beam or a state with respect to the photometriditions which yields
values not exceeding 1,300 cd in the zone Il beffed in Annex 3 to this
Regulation and at least 3,400 cd in a point of #segt Emax”, by such
means as e.g. switching off, dimming, aiming dowrdsaand/or functional
substitution;

When performing the tests to verify compliancehvitiese requirements, the
Technical Service responsible for approval tes#édl safer to the instructions
supplied by the applicant.

The user cannot, with ordinary tools, chatige shape or position of the
moving parts, or influence the switching device.

Systems shall provide means allowing them d¢oubed temporarily in a
territory with the opposite direction of drivingah that for which approval is
sought, without causing undue dazzle to the oncgniaffic. For these
purposes the system(s) or part(s) thereof shall:

Be capable of providing a selective setting the user according to
paragraph 5.4. above, without special tools; or
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5.8.2.

5.8.2.1.

5.8.2.2.

5.9.

5.10.

5.11.
5.11.1.

5.11.2.

5.12.

5.13.
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Provide means to achieve a traffic-changectfon, meeting the values
shown in the following table when tested accordimgaragraph 6.2. below
with the adjustment left unchanged compared to fimathe original traffic
direction;

Passing beam designed for right-hanfidrafid adapted to left-hand traffic:
At 0.86D-1.72L at least 2,500 cd
At 0.57U-3.43R not more than 880 cd

Passing beam designed for left-hand ¢raffd adapted to right-hand traffic:
At 0.86D-1.72R at least 2,500 cd
At 0.57U-3.43L not more than 880 cd

The system shall be so made that, if a lightee and/or a LED module has
failed, a failure signal in order to comply withethielevant provisions of
Regulation No. 48 shall be provided.

The component(s) to which a replaceable kghirce is assembled shall be
so made that the light source fits easily and, enatarkness, can be fitted in
no position but the correct one.

In the case of a system according to paragtap7. above.

The system shall be accompanied by a cdpthe form according to
paragraph 4.1.4. above and instructions to en#&bl@stallation according to
the provisions of Regulation No. 48.

The Technical Service responsible for typeroval shall verify that:
(@) The system can be correctly installed accortbrgnid instructions;

(b) The system, when installed in the vehicle, clesp with the
provisions of paragraph 6.22. of Regulation No. 48.

To confirm compliance with the provisions of pamggh 6.22.7.4. of
Regulation No. 48 a test drive is mandatory, whiomprises any situation
relevant to the system control on the basis ofagglicant's description. It
shall be notified whether all modes are activatpdrforming and de-
activated according to the applicant's descriptajious malfunctioning, if
any, to be contested (e.g. angular excess or flicke

The AFS, if equipped with LED module(s), atiie LED module(s)
themselves shall comply with the relevant requinetmespecified in
Annex 11 of this Regulation. The compliance witk tlequirements shall be
tested.

In case of an AFS incorporating light sour@w/or LED module(s)
producing the basic passing beam and having adbfattive luminous flux
of the lighting units as indicated under item 9f3h® communication form
conforming to the model in Annex 1 which exceed30Q,lumen per side a
reference shall be made in item 9.2.3. of the conication form in
Annex 1. The objective luminous flux of LED mod{dgshall be measured
as described in paragraph 5. of Annex 11.
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5.14.

6.1.
6.1.1.

6.1.2.

6.1.3.

6.1.4.

6.1.4.1.
6.1.4.2.

6.1.4.3.

6.1.4.4.

6.1.4.4.1.

6.1.4.4.2.

6.1.4.4.3.

6.2.

6.2.1.

6.2.1.1.

In the case of the basic passing beam iméuwtral state being produced
exclusively by LED modules, the total objective lapus flux of these LED
modules shall be equal or greater than 1,000 lupeerside, when measured
as described in paragraph 5. of Annex 11.

[llumination

General provisions

Each system shall provide a class C pasdisgm according to
paragraph 6.2.4. below and one or more passing (s¢aof additional
class(es); it may incorporate one or more additiomades within each class
of passing beam and the front-lighting functionsacaiding to paragraph 6.3.
and/or 2.1.1.1. of this Regulation.

The system shall provide automatic modificet, such, that good road
illumination is achieved and no discomfort is caljseeither to the driver nor
to other road users.

The system shall be considered acceptablét imeets the relevant
photometric requirements of paragraphs 6.2. and 6.3

Photometric measurements shall be perforaoedrding to the applicant's
description:

At neutral state according to paragraph 1.

At V-signal, W-signal, E-signal, T-signatcording to paragraph 1.10.,
whichever apply;

If applicable, at any other signal(s) adow to paragraph 1.10. and
combinations of them, according to the applicasyscification.

In case of a system using a gas-dischiaghe source, four seconds after
ignition of a headlamp that has not been operate80d minutes or more:

At least 37,500 cd shall be attaineg@ht HV, for a system producing
driving beam only.

At least 3,100 cd shall be attaineghaaht 50 V when the class C passing
beam is activated, for systems producing passiragnbenly or alternately
producing passing beam and driving beam functioss dascribed in
paragraph 5.7. of this Regulation.

In either case the power supply shalslificient to secure the required rise
of the high current pulse.
Provisions concerning the passing beam

The system shall, prior to the subsequent testguhares, be set to the neutral
state, emitting the class C passing beam.

For each side of the system (vehicle) th&sipg beam in its neutral state
shall produce from at least one lighting unit at*off" as defined in Annex 8
to this Regulation or,

The system shall provide other means, aptical features or temporary
auxiliary beams, allowing for unambiguous and ocireeming.
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6.2.1.2.

6.2.2

6.2.3.

6.2.4.

6.2.5.
6.2.5.1.

6.2.5.2.

6.2.5.3.

6.2.5.4.

6.2.5.5.

6.2.5.5.1.

Annex 8 does not apply to the traffic-amrfunction as described in
paragraph 5.8. through 5.8.2.1. above.

The system or part(s) thereof shall be aieebrding to the requirements of
Annex 8 so that the position of the cut—off compligith the requirements
indicated in the Table 2 of Annex 3 to this Regolat

When so aimed, the system or part(s) theifeitd approval is sought solely
for provision of the passing beam, needs to compily the requirements set
out in the relevant paragraphs below; if it is mted to provide additional
lighting or light signalling functions according tthe scope of this
Regulation, it shall comply in addition with theqrérements set out in the
relevant paragraphs below, if not being adjustatdependently.

When emitting a specified mode of the pasb@am, the system shall meet
the requirements in the respective section (C, WVEof part A of Table 1
(photometric values) and in Table 2 (&kand "cut-off" positions) of Annex 3
to this Regulation, as well as section 1 ("cut-oéftjuirements) of Annex 8 to
this Regulation.

A bending mode may be emitted, provided that

The system meets the respective requitsmeh part B of Table 1
(photometric values) and item 2 of Table 2 ("cut-girovisions) of Annex 3
to this Regulation, when measured according toptteeedure indicated in
Annex 9, relevant to the category (either categbrgr category 2) of the
bending mode, for which approval is sought;

E.ax Of the illumination does not lie outside of thetengle extending from
the uppermost vertical position specified in Tablef Annex 3 to this
Regulation for the respective passing beam clasaddegrees below H-H and
from 45 degrees left to 45 degrees right of théesggeference axis;

When the T-signal corresponds to the lebkismallest turn radius to the left
(or right), the sum of the luminous intensity vau@rovided by all
contributors of the right or the left side of thgstem shall be at least
2,500 cd at one or more points in the zone extenfiom H-H to 2 degrees
below H-H and from 10 to 45 degrees left (or right)

If approval is sought for a category 1dieg mode, the use of the system is
restricted to vehicles where provisions are takechsthat the horizontal
position of the "kink" of the "cut-off" which is pvided by the system,
complies with the relevant provisions of paragré®2.7.4.5.(i) of
Regulation No. 48;

If approval is sought for a category 1dieg mode, the system is designed
so that, in the case of a failure affecting theraltmovement or modification
of the illumination, it must be possible to obtaautomatically either
photometric conditions corresponding to paragraph46 above or a state
with respect to the photometric conditions whicelgs values not exceeding
1,300 cd in the zone lllb, as defined in Annex 3Xhis Regulation, and at
least 3,400 cd in a point of "segmentE,

However, this is not needed if, for poss relative to the system reference
axis up to 5degrees left, at 0.3 degree up frohh,Hand greater than
5 degrees left, at 0.57 degree up, a value of 888 in no case exceeded.
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6.2.6. The system shall be checked on the badiseofelevant instructions of the
manufacturer, indicated in the safety concept atingrto paragraph 2.2.2.1.
above.

6.2.7. A system or part(s) thereof, designed totntke requirements of both
right-hand and left-hand traffic must, in each bé ttwo setting positions
according to 5.4. above meet the requirements fpacifor the
corresponding direction of traffic.

6.2.8. The system shall be so made that:

6.2.8.1. Any specified passing beam mode providdeast 2,500 cd at point 50V
from each side of the system;

The mode(s) of the Class V passing beam are exeimfrom this
requirement;

6.2.8.2. Other modes:

When signal inputs according to paragraph 6.14f.8his Regulation apply,
the requirements of the paragraph 6.2. shall Hiidal.

6.3. Provisions concerning the driving beam
The system shall, prior to the subsequent testgquhares, be set to the neutral
state.

6.3.1. The lighting unit(s) of the system shall hdjusted, according to the
instructions of the manufacturer, such that the afemaximum illumination
is centered on the point (HV) of intersection of times H-H and V-V;

6.3.1.1. Any lighting unit(s) which is/are not inmndently adjustable, or, for which
the aiming was done with respect to any measurememtder
paragraphs 6.2., shall be tested in its/their ungéd position.

6.3.2. When measured according to the provisioits dawn in Annex 9 to this
Regulation the illumination shall meet the follogirequirements:

Angular Coordinates Required luminous intensity

Test Point (degrees) (cd)

Min

Im 40,500

H-5L 0.0,5.0L 5,100

H-2.5L 0.0,25L 20,300

H-2.5R 0.0,25R 20,300

H-5R 0.0,5.0R 5,100

6.3.2.1. The point of intersection (HV) of lineshHHand V-V shall be situated within
the isolux 80 per cent of maximum luminous intenélif,.,)

6.3.2.1.1. The maximum valug,jlshall in no circumstances exceed 215,000 cd.
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6.3.2.1.2.

6.3.3.

6.3.3.1.

6.3.4.
6.3.4.1.

6.3.5.

6.4.

6.4.1.

6.4.2.

6.4.3.

6.4.3.1.

6.4.4.

The reference mark ()’ of this maximum intensity, referred to in
paragraph 4.2.2.9. above, shall be obtained byt

I'w = | /4,300

This value shall be rounded off to the value of:1® - 12.5-17.5- 20 - 25 -
27.5-30-37.5-40-45-50.

The illumination or part thereof emittedthg system may be automatically
laterally moved (or modified to obtain an equivalefiect), provided that:

The system meets the requirements ofdhegpaphs 6.3.2.1.1. and 6.3.2.1.2.
above with each lighting unit measured accordinghtorelevant procedure
indicated in Annex 9.

The system shall be so made that:

The lighting unit(s) of the right side amitthe left side provide each at least
half of the minimum luminous intensity value of thigiving beam as
specified by the paragraph 6.3.2. above:

If the specified beam requirements are net, m re-aiming of the beam
position within 0.5 degree up or down and/or 1 degto the right or left,
with respect to its initial aiming is allowed; ime revised position all
photometric requirements shall be met. These pi@vs do not apply to
lighting units as indicated under paragraph 6.3df this Regulation.

Other provisions

In the case of a system or part(s) thereof witjustdble lighting units the
requirements of paragraphs 6.2. (passing beam)gahddriving beam) are
applicable for each mounting position indicatedoading to paragraph 2.1.3.
(adjustment range). For verification the followipgpcedure shall be used:

Each applied position is realized on thedesiometer with respect to a line
joining the centre of reference and point HV onaming screen. The
adjustable system or part(s) thereof is then mamta such a position that
the light pattern on the screen corresponds to ithlevant aiming
prescriptions;

With the system or part(s) thereof initiallfixed according to
paragraph 6.4.1., the device or part(s) thereoftmueet the relevant
photometric requirements of paragraphs 6.2. angl 6.3

Additional tests shall be made after theeogdr/system or part(s) thereof has
been moved vertically +2 degrees or at least ihto maximum position if
less than 2 degrees, from its initial position bgams of the system or part(s)
thereof adjusting device. Having re-aimed theeysor part(s) thereof as a
whole (by means of the goniometer for example) e torresponding
opposite direction the light output in the followindirections shall be
controlled and lie within the required limits:

Passing beam: points HV and 75 R, or $0aRplicable; driving beam:
and point HV (percentage qf);

If the applicant has indicated more thanmoenting position, the procedure
of paragraphs 6.4.1. to 6.4.3. shall be repeatedlfother positions;
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6.4.5.

6.4.6.

6.4.7.

7.1.

8.1.

8.1.1.

8.1.2.

8.2.

8.3.

If the applicant has not asked for specialming positions, the system or
part(s) thereof shall be aimed for measurementgacdgraphs 6.2. (passing
beam) and 6.3. (driving beam) with the relevanustitjg device(s) of the

system or part(s) thereof in its mean position. e Tadditional test of

paragraph 6.4.3. shall be made with the systenad(s) thereof, moved into
its extreme positions (instead of +2 degrees) bgnmaef the relevant adjusting
device(s).

It shall be stated by means of a form canfiog to the model in Annex 1 to

this Regulation, which lighting unit(s) provide aut-off' as defined in
Annex 8 of this Regulation, that projects into aneoextending from
6 degrees left to 4 degrees right and upwards feonmorizontal line
positioned at 0.8 degree down.

It shall be stated by means of a form canfiog to the model in Annex 1 to
this Regulation, which class E passing beam modi(ahy, comply with a
"data set" of Table 6 of Annex 3 of this Regulation

Colour

The colour of the light emitted shall be white
Further administrative provisions

Modification of the system type and extensioof approval

Every modification of the system type shallnadified to the administrative
department which approved the system type. Thidgpartment may then
either:

Consider that the modifications made arekelyl to have appreciable
adverse effects and that in any event the systdimcetnplies with the
requirements; or

Require a further test report from the TémdinService responsible for
conducting the tests.

Confirmation or refusal of approval, specifyithe alterations, shall be
communicated by the procedure specified in pardgebf.4. above to the
Contracting Parties to the Agreement which appiy Regulation.

The competent authority issuing the extengibrapproval shall assign a
series number to each communication form drawnoapstich an extension
and inform thereof the other Parties to the 1958Ament applying this
Regulation by means of a communication form confogro the model in

Annex 1 to this Regulation.

Conformity of production
The conformity of production procedures shall cympith those set out in

the Agreement, Appendix 2 (E/ECE/324-E/ECE/TRANS/RevV.2) with the
following requirements:
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9.1.

9.2.

9.3.

9.4.

9.5.

9.6.

10.

10.1.

10.2.

11.

11.1.

12.

12.1.
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A system approved under this Regulation shallso manufactured as to
conform to the type approved by meeting the requings set forth in
paragraphs 6. and 7.

The minimum requirements for conformity of gwetion control procedures
set fourth in Annex 5 to this Regulation shall lbenplied with.

The minimum requirements for sampling by apétctor set forth in Annex 7
to this Regulation shall be complied with.

The authority which has granted type apprawal at any time verify the
conformity control methods applied in each prodarctfacility. The normal
frequency of these verifications shall be once gD years.

Systems or part(s) thereof with apparent defe® disregarded.

The reference mark is disregarded.

Penalties for non-conformity of production

The approval granted in respect of a typesydtem pursuant to this
Regulation may be withdrawn if the requirementsraaecomplied with or if
a system or part(s) thereof bearing the approvak maes not conform to the
type approved.

If a Contracting Party to the Agreement aipygythis Regulation withdraws
an approval it has previously granted, it shaltHatth so notify the other
Contracting Parties applying this Regulation by ngeaf a communication
form conforming to the model in Annex 1 to this REkgion.

Production definitely discontinued

If the holder of the approval completely emaso manufacture a type of
system approved in accordance with this Regulatienshall so inform the
authority, which granted the approval. Upon recejvithe relevant
communication, that authority shall inform thergbg other Contracting
Parties to the 1958 Agreement applying this Regraby means of a
communication form conforming to the model in Anrieto this Regulation.

Names and addresses of Technical Servicesp@ssible for
conducting approval tests and of Administrative
Departments

The Contracting Parties to the 1958 Agreerapplying this Regulation shall
communicate to the United Nations Secretariat tumes and addresses of
the Technical Services responsible for conductipgreval tests and of the
administrative departments which grant approval dodwhich forms
certifying approval or extension or refusal or wlithwal of approval, or
production definitely discontinued, issued in otheuntries, are to be sent.
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13. Transitional provisions

13.1. From the date of entry into force of the @ties of amendments to this
Regulation, no Contracting Party applying it shrafluse to grant approvals
under this Regulation as amended by the 01 sef@mendments.

13.2 Until 60 months after the date of entry intrce of the 01 series of
amendments to this Regulation with regard to thenghs introduced by the
01 series of amendments concerning the photomeétsting procedures
involving the use of the spherical coordinate systand the specification of
luminous intensity values, and in order to allove fhechnical Services to
update their testing equipment, no ContractingyPapplying this Regulation
shall refuse to grant approvals under this Requiais amended by the
01 series of amendments where existing testingpegemt is used with
suitable conversion of the values, to the satigfactof the authority
responsible for type approval.

13.3. As from 60 months after the date of entry ifdrce of the 01 series of
amendments, Contracting Parties applying this Ragul shall grant
approvals only if the system meets the requiremehtthis Regulation as
amended by the 01 series of amendments.

13.4. Existing approvals for systems already gchnteder this Regulation before
the date of entry into force of the 01 series oéadments shall remain valid
indefinitely.

13.5. Contracting Parties applying this Regulatigimall not refuse to grant

extensions of approvals to the preceding seridisisdRegulation
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Annex 1

Communication

(Maximum format: A4 (210 x 297 mm))

issued by: Name of administration:

concerning APPROVAL GRANTED
APPROVAL EXTENDED
APPROVAL REFUSED
APPROVAL WITHDRAWN
PRODUCTION DEFINITELY DISCONTINUED

of a type of system pursuant to Regulation No. 123

Approval NO. ......ocoviiiiiii i, Extension NO. ... e,

1. Trade name or mark Of the SYStEM: ... euiiiiiiiiiieiieie e

2. Manufacturer's name for the type of system:............cccccciiiiiiiiiiiieeeeeee,

3 Manufacturer's name and address:.......occeeeeeceeiriiiiieee e

4 If applicable, name and address of manufacturepresentative: ..............ccccce.....
5 Submitted for approval ON:...........oi i

6 Technical Service responsible for conductingapgl tests:............ccccccvvvvvvvnnnne.
7 Date of report issued by that SErviCe: .......ccooovviciiiiiiiiiiee e

8 Number of report issued by that service:.............oooceeeiiiiiiiiiiiiie e,

Distinguishing number of the country which hasnged/ extended/ refused/ withdrawn approval (see
the provisions of the Regulation concerning appnoval
2 strike out what does not apply.
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9.1.

9.2,

9.2.1.

9.2.2.

9.2.3.

9.3.

9.4,

9.5.

9.5.1.

9.6.

9.7.

9.8

10.
11.
12.
13.

Brief description:

Category as described by the relevant mafking

Number and category(ies) of replaceable BOIrCesS...........cccvveiiiiiiiiiiiiiiiinannenn.

Number and specific identification code(s)L.BD module, if applicable..............

Number and specific identification code(sglectronic light source control
gear(s), if appliCabIe ............ccoeiiiiet e ——————

Total objective luminous flux as describegaragraph 5.13 exceeds
2,000 lumen: yes/ffo

(@ Indications according to paragraph 6df8his Regulation (which lighting
unit(s) provide a "cut-off" as defined in Annex 8this Regulation, that
projects into a zone extending from 6 degreestte#t degrees right and
upwards from a horizontal line positioned at 0.§rde down) ....................

(b)  The adjustment of the "cut-off* has been deieeth at 10 m / 25 fn

(c)  The determination of the minimum sharpnesshef 'tcut-off* has been
carried out at 10 m / 25°m

Whether approval is sought for a system wisaiot intended to be included as
part of the approval of a vehicle type accordingRégulation No. 48: yes/fo

If in the affirmative: information sufficieto identify the vehicle(s) for which
the system iS INtENAEM...........coio i e a e

Indications according to paragraph 6.4.7hisf Regulation (which class E
passing beam mode(s), if any, comply with a "dataaf Table 6 of Annex 3 of
LU SR R (=T o U1 = LA o] o) PSR

Whether approval is sought for a system irgdrtd be installed on vehicles
only, which provide means for a stabilization/liatibn of the system's
supply: yes/nbd

The adjustment of the "cut-off" has been deimemhat 10 m / 25 fn

The determination of the minimum sharpness of' the-off" has been carried
outat 10 m/ 25 fn

Approval mark(S) POSIION(S): ..vvveereeeeccmmmseeeeiireriretre e e e e re e e e e e e e e srnneeeeees

Indicate the appropriate marking as foreseen daugito this Regulation for each installation urrit o
assembly of installation units
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14.
15.

16.

17.

17.1.

17.2.

17.3.

17.4.

DAL, .. ittt ————————— et e ettt a e et e e e et aaeaaan
S o = U= PP

The list of documents deposited with the Adstiaitive Department, which has
granted approval is annexed to this communicatioth may be obtained on
request.

The system is designed to provide passing beéms

Class C ClassVv O ClassE O ClassW 0O
With the following mode(s), identified by tHesignation(s), if it appliés
Mode No. C 1 Mode No. V ... Mode No. E ... Mode No..W
Mode No.C ... Mode No.V ... Mode No. E ... Mode No..W
Mode No.C ... Mode No.V ... Mode No. E ... Mode No..W
Where the lighting units, indicated below energize8®°for the mode No. .....
€) If no bend lighting applies:
Leftside No.1dO No.3O No.50 No.7O0 No.90 No.110
Right side No.Z01 No.4O No.60 No.80O No.1000 No.1201
(b)  If bend lighting of category 1 applies:
Leftside No.1O No.3O0 No.50 No.7O0 No.90 No.110
Right side No.ZQ No.4O No.6O0 No.8O No0.10O No.120d
(c) if bend lighting of category 2 applies:
Leftside No.1O No.3O0 No.50 No.70 No.90 No.110
Right side No.ZQ No.4O No.6O0 No.8O No0.10O No.1200

Note: Indications according to paragraph 17.3. (a)ublo17.3. (c) above are
needed additionally for each further mode.

The lighting units marked below are energizelten the system is in its neutral
staté®

Left side No.1O0 No.30 No.50 No.700 No.90 No.110

Right side No.Zd No.4O No.60 No.8O No.10O0 No.120d

4 Mark with an X where applicable.
5 To be extended if more modes are provided
% To be continued if more units are provided
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17.5.

18.

18.1.

18.2.

18.3.

18.4.

The lighting units marked below are energizdgten the system is in its traffic
change functioh™®

(@) If no bend lighting applies:
Leftside No.1dO No.3O No.50 No.7O0 No.90 No.110
Right side No.ZQ No.4O No.6O0 No.8O No0.10O No.120d
(b)  If bend lighting of category 1 applies:
Leftside No.1O No.3O0 No.50 No.7O0 No.90 No.110
Right side No.ZQ No.4O No.6O0 No.8O No0.10O No.120d
(©) If bend lighting of category 2 applies:
Leftside No.IO No.3O0 No.50 No.7O0 No.90 No.110
Right side No.Z01 No.4O No.60 No.80O No0.1000 No.1201
The system is designed to provide a main B&im
Yes O No O
With the following mode(s), identified by tbesignation(s), if it applies:
Main beam mode No. M 1
Main beam mode No. M ...
Main beam mode No. M ...
Where the lighting units marked below arergized, for mode No. ....
(@ If no bend lighting applies:
Leftside No.1dO No.3O No.50 No.7O0 No.90 No.110
Right side No.Z1 No.4O No.60 No.8O No.1000 No.1201
(b)  If bend lighting applies:
Leftside No.1dO No.3O No.50 No.7O0 No.90 No.110

Right side No.ZQ No.4O No.6O0 No.8O No0.10O No.120d

Note: Indications according to paragraph 18.3. (a) B&@&. (b) above are needed
additionally for each further mode.

The lighting units marked below are energizeien the system is in its neutral
staté®

Left side No.1O No.30 No.50 No.70 No.90 No.110

Right side No.Zd No.40O No.60 No.8O No.100 No.120
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Annex 2

Examples of arrangements of approval marks

Example 1

a= 8 mm (glass lens)
a=5 mm (plastic lens)

28

X cT— T X CWR
00 —) 00

alz_:: E4 Y. 30

19243 Tas 19243

Figure 1 Figure 2

The installation unit of a system, bearing onehef above approval marks has been
approved in the Netherlands (E4) pursuant to thisguRation under approval
number 19243, meeting the requirements of this Réign in its original form (00). The
passing beam is designed for right-hand traffigyorirhe letters "CT" (Figure 1) indicate
that it concerns a passing beam with bending madk the letters "CWR" (Figure 2)
indicate that it concerns a class C passing beahaariass W passing beam and a driving
beam.

Number 30 indicates that the maximum luminous isitgnof the driving beam is
between 123,625 and 145,125 candelas.

Note: The approval number and additional symbols shallplaced close to the circle
surrounding the letter "E" and either above or Wetloat letter "E", or to the right or left of

that letter. The digits of the approval numberlisba on the same side of that letter "E"
and face in the same direction.

The use of Roman numerals as approval numbersdaheubvoided so as to prevent any
confusion with other symbols.
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Example 2

X CER X CVRT
00 00

M

30 30
12493 12493

Figure 3 Figure 4a

00 XCVRT 30 12493

M

Figure 4b

The installation unit of a system, bearing the a&bapproval mark, meets the
requirements of this Regulation in respect of tbth passing beam and the driving beam
and is designed:

Figure 3: Class C passing beam with class E pas&ag for left-hand traffic only.

Figures 4a and 4b: Class C passing beam with ¥lgessing beam for both traffic systems
by means of an appropriate adjustment of the getiinthe optical element or the light
source on the vehicle, and a driving beam. Clagm$sing beam, class V passing beam
and driving beam comply to bending lighting proweiss, as indicated by the letter "T". The
score above the letter "R" indicates that the dgueam function is provided by more than
one installation unit on that side of the system.
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Example 3

X CWPL X CTPL
00 00

)

12493 Figure 5 12493 Figure 6

The installation unit, bearing the above approvalrkmis incorporating a lens of
plastic material and meeting the requirements isf fegulation in respect of the passing
beam only and is designed:

Figure 5: Class C passing beam and class W palssang for both traffic systems.
Figure 6: Class C passing beam with bending modedbt-hand traffic only.

Example 4

X CV
00 00 X R

ﬁ

30
12 493 Figure 7 12493 Figure 8

Figure 7: The installation unit, bearing this apmiomark is meeting the requirements of
this Regulation in respect of the class C passiegnb with class V passing beam and
designed for left-hand traffic only.

Figure 8: The installation unit, bearing this apm@iomark is a (separate) installation unit of
a system, meeting the requirements of this Regulati respect of the driving beam only.
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Example 5

Identification of an installation unit incorporagira lens of plastic material meeting the
requirements of this Regulation.

X CWT/R PL X EW R PL
00 00

30 10

12493 Figure 9 12493 Figure 10

Figure 9: In respect to the class C passing bebenclass W passing beam both with
bending modes and a driving beam, and designerdgta-hand traffic only.

The passing beam and its modes shall not be @gesimultaneously with the
driving beam in and/or another reciprocally incagied headlamp.

Figure 10: In respect to the class E passing béanclass W passing beam, designed for
right-hand traffic only and a driving beam. Theorse above the letters "E" and "W"
indicates that these passing beam classes aralptben that side of the system by more
than this installation unit.

Example 6

Simplified marking for grouped, combined or recipally incorporated lamps, when

approved according to other than this Regulatibigure 11) (The vertical and horizontal

lines schematise the shape of the light-signalliegice. They are not part of the approval
mark).

These two examples correspond to two installatiitswn one side of a system, bearing an
approval mark comprising (Model A and B):

Installation unit 1

A front position lamp approved in accordance witte t02 series of amendments of
Regulation No. 7;

One or more lighting unit(s), with a class C pagdiream with bending mode provided to
work with one or more other installation unit(s) the same side of the system (as indicated
by the score above the letter "C") and a class 36ipg beam, both designed for right- and
left-hand traffic and a driving beam with a maximinmtensity comprised between 123625
and 145125 candelas approved in accordance wittethérements of this Regulation in its
original form (00) and incorporating a lens of piasnaterial;

A daytime running light approved in accordance withe original version of
Regulation No. 87;

A front direction indicator lamp of category 1la apyed in accordance with the 01 series of
amendments to Regulation No. 6.

31



E/ECE/324/Rev.2/Add.122/Rev.1
E/ECE/TRANS/505/Rev.2/Add.122/Rev.1
Annex 2

Installation unit 3

A front fog lamp approved in accordance with the 6@ries of amendments to
Regulation No. 19, or a class C passing beam vétiding mode, designed for right- and
left-hand traffic, provided to work with one or neoother installation unit(s) on that side of

the system, as indicated by the score above ttez I€2".

Installation unit 1 of the system

®)-

17120
Model A 02 A 00 X CTV R PL
- U0 U e - -

00 RL

02 A 00 xcTv R PL 00RL

01 1a

Model B

—

—>

17120

Installation unit 3 of the system

32

00X CT 17120
<>

02B

Figure 11
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Arrangement of approval marks relative to a systeigure 12)
Example 7a 00 X E 14711 Installation unit 3 (4)

of the system

Installation unit 1 (2)

1a _ of the system
30 01 00 X CTWVER 14711

—

Example 7b
Installation unit 34)
of the system

00 X wv12345

1a Installation unit 1 (2)
30 @ 01 of the system

——

00 X CWERT 12345

Figure 12

These two examples correspond to an adaptive fgining system composed of
two installation units (providing the same functpmper side of the system (units 1 and 3
for the left side, and units 2 and 4 for the rigjiale).

The installation unit 1 (or 2) of the system begrihe above approval marks meeting the
requirements of this Regulation (00 series of ammemds) in respect of both a class C
passing beam for left-hand traffic and a drivinguimewith a maximum luminous intensity

comprised between 123,625 and 145,125 candelagdted by the number 30), grouped
with a front direction indicator lamp of categorg, lapproved in accordance with the 01
series of amendments of Regulation No. 6.

In example 7a: the installation unit 1 (or 2) o thystem comprises a class C passing beam
with bending mode, a class W passing beam, a ¥lgssssing beam and a class E passing

beam. The score above the letter "C" indicatessthi®aclass C passing beam is provided by

two installation units on that side of the system.
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The installation unit 3 (or 4) is designed to powmvia second part of the class C passing
beam on that side of the system as indicated bgabee above "C".

In example 7b: the installation unit 1 (or 2) oéthystem is designed to provide a class C
passing beam, a class W passing beam and a clpassiig beam. The score above the
letter "W" indicates that the class W passing bé&aprovided by two installation units on
that side of the system. The letter "T" to théntjdollowing the listed symbols (and left of
the approval number) indicates that each, the dlagassing beam, the class W passing
beam, the class E passing beam, and the driving hea providing a bending mode.

The installation unit 3 (or 4) of the system isigaed to provide the second part of the
class W passing beam on that side of the systenmdasted by the score above the letter
"W"), and the class V passing beam.

Example 8

Arrangement of approval marks relative to both sidea system (Figure 13)

This example corresponds to an adaptive frontilightsystem composed of two
installation units for the left side of the vehieled one installation unit for the right side.

Right side of the system /vehicle

Left side of the system /vehicle

Installation unit 2 of

the system
30 la A
01 02
e
00 X CETWR 45678

—-

Installation unit 1 of
the system

30 la A
01 02

—

00 X CETR 45678

—
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Installation unit 3 of
the system

00 XCw 45678

—

Figure 13
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The system bearing the above approval marks mbetsejuirements of this Regulation
(original version of the Regulation) in respectboth a passing beam for left-hand traffic
and a driving beam with a maximum intensity conmgativetween 86,250 and 101,250
candelas (as indicated by the number 30) group#ud avfront direction indicator lamp of
category la, approved in accordance with the Ogsef amendments of Regulation No. 6
and a front position lamp approved in accordancd wie 02 series of amendments of
Regulation No. 7.

The installation unit 1 of the system (left side)designed to contribute to the class C
passing beam and the class E passing beam. Tte agove the letter "C" indicates that
on that side more than one installation unit cbotes to the class C passing beam. The
letter "T" to the right following the listed symimindicates that each, the class C passing
beam and the class E passing beam are providiegdirig mode.

The installation unit 3 of the system (left side)diesigned to provide the second part of the
class C passing beam of that side (as indicatatieogcore above the letter "C") and a class
W passing beam.

The installation unit 2 of the system (right sidg)designed to contribute to the class C
passing beam, a class E passing beam, both wittiifgermode and a class W passing
beam.

Note: In the above examples Nos. 6, 7 and the diffenestallation units of the system
shall bear the same approval number.

Figure 14
LED modules

MD E3 17325
The LED module bearing the light source module fifieation code shown above

has been approved together with an AFS initiallpraped in Italy (E3) under approval
number 17325.
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Passing beam photometric requirements*
* Note: measurement procedure prescribed in Annex 0 this Regulation.

For the purpose of this annex:
"above it" means vertically above, only;

"below it" means vertically below, only.

Angular positions are expressed in deg up (U) evrd(D) from H-H respectively right (R) or left (ifjom V-V.

Figure 1
Angular positions of passing beam photometric requements (indicated for right-hand traffic)
deg U W
4]
550
; i e e .~ Zone lll a [S001L Is100 IS100RR
T Zone lll b -\ ]
—BLL ____L_— - - —BRR
-+ e -%E?i?!rg—??,':m_____._--" g bR —»
H 5 [ #Fs;--i_ H
| T A50L I sove S0R
.—'—'—'_'_'__'_J—_'—'_"_'_'_'_F 47
e e e x . T BRR,
i — T |
ot \_ Segm.20 \_ Segm.Emax [
4 1" -
-7 S Segm.10 ]
deg D - L
-B L-"
-18 degl -12 -8 -4 W 4 g degR 12

€ Xauuy
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T'ASY/CZT PPV/C'Aad/v2e/303/3



LE

Table 1
Passing beam photometric requirements

Position /deg Passing beam
Tabled requirements expressed in cd horizontal vertical classC classV classE classW
| No ‘Element at/ from | to at min max min max min max min max
1 |B50L* L 3.4: U 0.57 35C 35C 62t 8 62F
2 [HV* \ H 625 625
3 [BR R 25 u 1 1750 880 1750 2 650
4 | Segment BRR R 8 |R20|U 0.57 3 550 880 3 550 5 300
5 |Segment BL!* L 8 |L20|U 0.57 62F 88C 880 88C
6 |P L 7 H 63 63
7 | Zone lll (as specified by Table 3 of this anrfex) 625 625 880 880
8a S50, S50LL, S50RR Uu 4 63 63 63
g 9a/S100, S100LL,S100RR u 2 125 128 125
S|10/50R R 1.72 D 0.86 5100
11|75 R R 1.15 D 0.57] 10100 15 200 20 300
12|50 V V D 0.8 5100 5100 10 100 10 100
13|50 L L 343 D 0.8 3550|13200° 3550| 13 200° 6 800 6 800| 26 400°
14|25 LL L 16 D 172 1180 845 1180 3400
1525 RR R 11 D 1.724 1180 845 1180 3400
16 |Segment 20 and below L 35|V D 2 17 60( 2
17 Segment 10 and below it L45 R20D 4 12 300" 12 300" 12 300" 7 1002
18 |Emar 16 900 44 100 8 400| 44100 | 16900| 79300° | 29530 70 500°
Part B (bending modesjable 1 Part A applies, however with the linesND 2, 7, 13 and 18 being replaced by thosallistgeunde
1 Bs0OL L 343 U 0.57 530 530 790
m| 2 [HV* 880 880
S| 7 | Zone lll (as specified by Table 3 of this anrjex) 880 880 880 880
&113|50L L 343 D 0.8 1700 1700 3400 3400
18|Emax 10 100 44 100 5100| 44100 | 10100|79300° | 20300 70 5002

© ® N o a0~ ®W N P

Max 15 900 cd, if the system is designed to prewtso a class W passing beam.
Requirements according to the provisions indicaietiable 4 below apply in addition
Position requirements according to the provisioingable 2 below ("Segment Emax").
The contribution of each side of the system, wineasured according to the provisions of Annexti®Regulation shall not be less than 85 cd.
Position requirements according to the provisiongable 5 below.
Position requirements as indicated in paragrap!b&. of this Regulation
One pair of position lamps, being incorporatechwlite system or being intended to be installedttmgevith the system may be activated accordirtedandications of the applicant.

Requirements according to the provisions indicaietiable 6 below apply in addition.

The max. value may be multiplied by 1.4, if igisaranteed according to the manufacturer's desxrifhtat this value will not be exceeded in usthegiby means of the system or,
if the system's use is confined to vehicles, priogic corresponding stabilization/ limitation oéthystem's supply, as indicated in the communicédion.

Xauuy
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-Fl;zgls?nzg beam elements angular position/extend, atidnal requirements
Angular position/ extend in deg Class C passing beam Class V passing beam Class E passing beam Class W passing beam
No | beam part designation and requirement horizontal vertical horizontal | vertical horizontal vertical horizontal vertical
21 Enaxshall not be positioned outside of the | 0.5L 0.3D 0.3D 05L 0.1D 05L 0.3D
rectangle extending (above "segmept.B to3R to 1.72D to 1.72D to3R to 1.72D to3R to 1.72D

2.2.|The "cut-off" and part(s) of shall:
(a) comply with the requirements of paragraph JAmfiex 8 to this Regulation and

(b) be positioned with its "flat horizontal pat" not above not above 0.23f] not above 0.23
atv=057D 0.57D not below 0.570 not below
not below 0.57C

8 Requirements according to the provisions indicatebhable 6 below apply in addition.

Table 3
Passing beam zones lll, defining corner points

Angular Position in Deg Corner Point No. 1 2 3 4 5 6 7 8
Zone lll a horizontal 8L 8L 8R 8R 6 R 15R V-V 4L
for class C or class V Passing Beam vertical 1U 4U 4U 2U 15U 15U H-H H-H
Zone lll b horizontal 8L 8L 8 R 8 R 6 R 15R 05L 4L
for class W or class E Passing Beam vertical 1U 4U 4uU 2U 15U 15U 0.34 U 0.34 U

€ Xauuy
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Table 4

Additional provisions for class W passing beam, expssed in cd

4.1. | Definition and requirements for segments E, F1,d, F3 (not shown in Fig.1 above).

Not more than 175 cd is allowed: a) on a segmeskt&nding at U 10 deg from L 20 to R 20 deg andrbjhree vertical segments F1, F2 and
F3 at horizontal positions L10 degrees, V and Rld@rees, each extending from U 10 to U 60 degrees.

4.2 Alternative/ Additional set of requirements fg segment 20 and segment 10:
" | Table 1 Part A or B applies, however with the maguirements in lines No. 16, 17 and 18 being reldny those indicated hereunder.

If, according to the applicants specification adaog to paragraph 2.2.2.(e) of this Regulationss€MW passing beam is designed to produce
on segment 20 and below it not more than 8,80thddoa segment 10 and below it not more than 3,85@he design value fogA of that
beam shall not exceed 88,100 cd.

Table 5

Overhead sign requirements, angular position of meairement points

Point designation S50LL S50 S50RR S100LL S100 SKOOR
Angular position in degrees 4U / 8L 4U /V-V 4U /8R 2U /4L 2U /V-V 2U /4R

Table 6

Additional provisions for class E passing beam

hdeg

Table 1 Part A or B and Table 2 above apply, howewth the lines No.1 and 18 of Table 1 and iteth Bf Table 2 being replaced as indicated hereu
Item Designation Line 1 of Table 1 above, Part Aor B Line 18 of Table 1 above, Part Aor B Item 2.2. of Table 2 above
No. Data Set EB50L incd Imax iN Cd cut-off flat part aimed in degrees
max max not above
6.1. E1l 530 70500 0.34D
6.2. E2 440 61700 0.45D
6.3. E3 350 52900 0.57D

‘NOHICT PPV/C A9Y/S0S/SNYHL/303/3

TRH/ZCT PPY/C ASY/YZE/AD3/T
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Tests for stability of photometric performance ofsystems in
operation

Tests on complete systems

Once the photometric values have been measuredrdingoto the

prescriptions of this Regulation, in the point gf,Efor driving beam and in
points HV, 50V and B50L (or R), whichever applies fpassing beam, a
complete system sample shall be tested for stabitit photometric

performance in operation. For the purpose of thisea:

(&) "Complete system" shall be understood to mean the complete rigtt an
left side of a system itself including electronight source control-
gear(s) and/or supply and operating device(s) andet surrounding
body parts and lamps which could influence its rtredr dissipation.
Each installation unit of the system and lamp(s)/fanLED module,
if any, of the complete system may be tested segigra

(b)  "Test sample" in the following text means correspondingly eitliiee
"complete system" or the installation unit undest;te

(c)  The expressionlight source" shall be understood to comprise also
any single filament of a filament lamp, LED modutedight emitting
parts of a LED module.

The tests shall be carried out:

€) In a dry and still atmosphere at an ambient perature of
23°C £ 5°C, the test sample being mounted on a base repirggen
the correct installation on the vehicle;

(b) In case of replaceable light sources: usingaasproduction filament
light source, which has been aged for at least lumg, or a mass
production gas-discharge light source, which hanlaged for at least
15 hours or a mass production LED module whichbeen aged for
at least 48 hours and cooled down to ambient teatyer before
starting the tests as specified in this Regulatiimée LED modules
supplied by the applicant shall be used.

The measuring equipment shall be equivalent toukad during type
approval tests of the test samples of the sysféhe system or part(s)
thereof shall, prior to the subsequent tests, btodbe neutral state.

The test sample shall be operated on passing bedmoutv being
dismounted from or readjusted in relation to it fixture. The light
source used shall be a light source of the categpegified for that
headlamp.

Test for stability of photometric performance
Clean test sample

Each test sample shall be operated for 12 hoursdescribed in
paragraph 1.1.1. and checked as prescribed innagtad.1.2. below.
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1.1.1. Test procedure
1.1.1.1. Test sequence

@) In the case where a test sample is designeprdeide only one
lighting function (driving beam or passing beamy arot more than
one class in case of passing beam, the correspgpiidint source(s)
is/are lit for the tim&specified in paragraph 1.1. above;

(b) In the case where a test sample provides ni@e tne function or
class of passing beam according to this Regulatifotiie applicant
declares that each specified function or classassimg beam of the
test sample has its own light source(s), beingusketly lit? at a time,
the test shall be carried out in accordance witls tondition,
activating the most power consuming mode of each specified
function or class of passing beam successivelytfersame (equally
divided) part of the time specified in paragraph 1.

In all other caség, the test sample shall be subjected to the foligwi
cycle test for each, the mode(s) of class C padséagn, the class V
passing beam, the class E passing beam and tise\&laassing beam,
whatever is provided or partly provided by the tesmple, for the
same (equally divided) part of the time specifiegharagraph 1.1.:

15 minutes, first, e.g. class C passing beam nfibdeith its most
power-consuming mode for straight road conditions;

5 minutes, same passing beam mode lit as befakeaalditionally, all
light source$ of the test sample, which are possible to betlitha
same time, according to the applicants declaration;

After having reached the said (equally dividedYtpaf the time
specified in paragraph 1.1., the above cycle thatl e performed
with the second, third and fourth class of pas&iegm, if applicable,
in the above order;

(c) In the case where a test sample includes ogineuped lighting
function(s), all the individual functions shall besimultaneously for
the time specified in (a) or (b) above for indivédilighting functions,
according to the manufacturer's specifications;

(d) In the case of a test sample designed to peoeidpassing beam
bending mode with an additional light source beamgrgized, said
light source shall simultaneously be switched andioe minute, and
switched off for nine minutes during the activatioh the passing
beam only, specified in (a) or (b) above.

1 When the "test sample" is grouped and/or recippiecorporated with signalling lamps, the latter
shall be lit for the duration of the test, exceptd daytime running lamp. In the case of a dioect
indicator lamp, it shall be lit in flashing opetimode with an on/off time ratio of approximately
one to one.

2 Should additional light sources be simultaneolislyhen headlamp flashing is used, this shall not
be considered as being normal use of the lightcesusimultaneously.

3 All light sources of lighting functions even ibrmpproval is sought according to this Regulatiostmu
be taken into account, except those covered byédet2.
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1.11.2.

1.1.2.
1.1.2.1.

1.1.2.2.

Test voltage
The voltage shall be applied to the terminals eftdst sample as follows:

(@) In case of replaceable filament light sourdefperated directly under
vehicle voltage system conditions: the test shal performed
at6.3V, 13.2 V or28.0 V as applicable, exceptthié applicant
specifies that the test sample may be used atferatit voltage. In
this case, the test shall be carried out with flenent light source
operated at the highest voltage that can be used.

(b)  In case of replaceable gas discharge lightceds): The test voltage
for the electronic light source control-gear is213.0.1 volts for 12 V
vehicle voltage system, or otherwise specifiedhi@ application for
approval.

(c) In the case of non-replaceable light sourcerafed directly under
vehicle voltage system conditions: All measurememtdighting units
equipped with nonreplaceable light sources (filamiaght sources
and/or others) shall be made at 6.3V, 13.2V or 28.0r at other
voltages according to the vehicle voltage systenspesified by the
applicant respectively.

(d) In the case of light sources, replaceable ar-meplaceable, being
operated independently from vehicle supply voltaged fully
controlled by the system, or, in the case of ligitirces supplied by a
supply and operating device, the test voltagegasified above shall
be applied to the input terminals of that devicEhe test laboratory
may require from the manufacturer the supply areraiing device or
a special power supply needed to supply the lightee(s).

(e) LED module(s) shall be measured at 6.3V, 13.8W 28 V
respectively, if not otherwise specified within g¢HRegulation. LED
module(s) operated by an electronic light souragrod gear, shall be
measured as specified by the applicant.

)] Where signalling lamps are grouped, combined reciprocally
incorporated into the test sample and operatingpliages other than
the nominal rated voltages of 6V, 12V or 24 Vpasively, the
voltage shall be adjusted as declared by the raatwrer for the
correct photometric functioning of that lamp.

Test results
Visual inspection:

Once the test sample has been stabilized to theeattemperature, the test
sample lens and the external lens, if any, shalllbaned with a clean, damp
cotton cloth. It shall then be inspected visually; distortion, deformation,

cracking or change in colour of either the test glamens or the external
lens, if any, shall be noticeable.

Photometric test:

To comply with the requirements of this Regulatitire photometric values
shall be verified in the following points:

Class C passing beam, and each specified otheingabeam class: 50V,
B50L (or R), and HV, if applicable.
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Driving beam, under neutral state conditions: pofrE .

Another aiming may be carried out to allow for adgformation of the test
sample base due to heat (the change of the posifiche cut-off line is
covered in paragraph 2. of this annex).

A 10 per cent discrepancy between the photometraracteristics and the
values measured prior to the test is permissildiiding the tolerances of the
photometric procedure.

1.2. Dirty test sample

After being tested as specified in paragraph dhbve, the test sample shall
be operated for one hour as described in paradrdpb. for each function or
class of passing bednafter being prepared as prescribed in paragrahh.]
and checked as prescribed in paragraph 1.1.2r efteh test a sufficient
cooling down period must be assured.

1.2.1. Preparation of the test sample
Test mixture

1.2.1.1. For a system or parts thereof with thtsida lens in glass, a mixture of water
and polluting agent to be applied to the test saraphll be composed of:

9 parts by weight of silica sand with a particleesof 0-100 micro meter
corresponding to distribution prescribed in parpbra.2.1.3.;

1 part by weight of vegetable carbon dust (beecld)e@dth a particle size of
0-100 micro meter;

0.2 parts by weight of NaCMCand

an appropriate quantity of distilled water with anductivity of less than
1 mS/m.

1.2.1.2. For a system or parts thereof with thtsida lens in plastic material, the
mixture of water and polluting agent to be appliedhe test sample shall be
composed of;

9 parts by weight of silica sand with a particleesof 0-100 micro meter
corresponding to distribution prescribed in parpgra.2.1.3;

1 part by weight of vegetable carbon dust (beecld)e@dth a particle size of
0-100 micro meter;

0.2 parts by weight of NaCM¢
5 parts by weight of sodium chloride (pure at 98 qant);

13 parts by weight of distilled water with a contivity of less than 1 mS/m;
and

2 + 1 parts by weight of surface-actant.

* The class W passing beam, if any, is disregardelighting units providing or contributing to any
other passing beam class or lighting function.

® NaCMC represents the sodium salt of carboxymethylose, customarily referred to as CMC. The
NaCMC used in the dirt mixture shall have a degfesubstitution (DS) of 06-0.7 and a viscosity of
200-300 cP for a 2 per cent solution at 20 °C.
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1.21.3.

1.2.1.4.
1.2.15.

2.1

Particle-size distribution

Particle size (in pm) Particle-size distribution in (%)
Oto5 12+2
5to 10 12+3
10 to 20 14 +£3
20 to 40 23+3
40 to 80 303
80 to 100 9+3

The mixture must not be more than 14 d&ys
Application of the test mixture to thettesmple

The test mixture shall be uniformly applied to taetire light- emitting

surface(s) of the test sample and then left to dfhis procedure shall be
repeated until the illuminating value has droppedl5-20 per cent of the
values measured for each following point underadbeditions described in
this annex:

point E,.«in driving beam, under neutral state conditions,
50V for aclass C passing beam, and each specified passamy imede.

Test for change in vertical position of the “ofit' line under the influence of
heat

This test consists of verifying that the vertidaift of the cut-off line under
the influence of heat does not exceed a specifidukevior a system or part(s)
of emitting a class C (basic) passing beam, or epeltified passing beam
mode.

If the test sample consists of more than one ilighunit or more than one

assembly of lighting units which provide a cut-offach of these is

understood to be a test sample for the purposki®test and must be tested
separately.

The test sample tested in accordance with parhgtaghall be subjected to
the test described in paragraph 2.1., without beiagmoved from or
readjusted in relation to its test fixture.

If the test sample has a moving optical part, dhly position closest to the
average vertical angular stroke and/or the injpiasition according to the
neutral statés chosen for this test.

The test is confined to signal input conditionsresponding to a straight
road, only.

Test

For the purpose of this test, the voltage shallabpisted as specified in
paragraph 1.1.1.2. above.

The test sample shall be operated and tested es Clgassing beam, class V
passing beam, class E passing beam and class Whgdmesam, whatever
applies.
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2.2.
2.2.1.

2.2.2.

The position of the cut-off line in its horizontphrt between VV and the
vertical line passing through point B50L (or R) bhme verified 3 minutes
(r3) and 60 minutes {g) respectively after operation.

The measurement of the variation in the cut-afeliposition as described
above shall be carried out by any method givingeptable accuracy and
reproducible results.

Test results

The result expressed in milliradians (mrsttgll be considered as acceptable
for a passing beam test samphd)en the absolute valugery =0r3 - rgg 0
recorded on the test sample is not more than 1a@ ifirr; < 1.0 mrad).

However, if this value is more than 1.0 mtad not more than 1.5 mrad

(1.0 mrad <A r; £ 1.5 mrad), a second test sample shall be testddsasibed
in paragraph 2.1. above after being subjected tbossecutive times to the
cycle as described below, in order to stabilize plosition of mechanical
parts of the test sample on a base representdtihe @orrect installation on
the vehicle:

Operation of the passing beam for one hour (theage shall be adjusted as
specified in paragraph 1.1.1.2. of the present Ajine

Period of rest for one hour.

The system opart thereothall be considered as acceptable if the mean value

of the absolute valueAr, measured on the first test samm@ad A ry
measured on the second test sample is not moreltBanrad.

(M < 10m ]
2 r
a
d
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Annex 5

Minimum requirements for conformity of production
control procedures

1.
1.1.

1.2.

1.2.1.

1.2.1.1.

1.2.1.2.

1.2.2.

1.2.3.

46

General

The conformity requirements shall be considesatisfied from a

mechanical and a geometrical standpoint, if thiedihces do not exceed
inevitable manufacturing deviations within the rigments of this

Regulation. This condition also applies to colour.

With respect to photometric performances, tlomformity of mass-
produced systems shall not be contested if, whetintge photometric
performances of any system chosen at random angpsglwith a light
source energized, and if applicable corrected, a@escpbed in
paragraphs 1. and 2. of Annex 9 to this Regulation:

No value measured and corrected accordinghéo prescriptions of
paragraph 2. of Annex 9 to this Regulatidaeviates unfavourably by
more than 20 per cent from the value prescribadigmRegulation:

For the following values of the passingarheand its modes, the
maximum unfavourable deviation may be respectively:

€) Maximum values at point B50L 170 cd (equival@bt per cent)
and 255 cd (equivalent 30 per cent);

(b) Maximum values at zone lll, HV and segment BL255 cd
(equivalent 20 per cent) and 380 cd (equivalerp&0cent);

(c) Maximum values at segments E, F1, F2 and F3:cti7(equivalent
20 per cent) and 255 cd (equivalent 30 per cent);

(d)  Minimum values at BR, P, S50, S50LL, S50RR, 18100LL,
S100RR, and those required by footnote 4 of Tabie Annex 3
of this Regulation (B50L, HV, BR, BRR, BLL): halffahe
required value (equivalent 20 per cent) and thngsrtgr of the
required value (equivalent 30 per cent);

For the driving beam, HV being situateithin the isolux 0.75 J., a
tolerance of +20 per cent for maximum values and p2r cent for
minimum values is observed for the photometric galat any measuring
point specified in paragraph 6.3.2. of this Regatat

If the results of the test described abaveat meet the requirements, the
alignment of the system may be changed, providad tthe axis of the
beam is not displaced laterally by more than Odrele to the right or left
and not by more than 0.2 degree up and down, eatdgpéendently and
with respect to the first aiming.

These provisions do not apply to lighting units iaslicated under
paragraph 6.3.1.1. of this Regulation.

If the results of the tests described altwanot meet the requirements,
tests shall be repeated using another standaddr{laght source and/or
another supply and operating device.
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1.3.

2.1.

2.2.

2.2.1.

2.2.2.

2.2.3.

2.2.4.

2.3.

With respect to the verification of the charigerertical position of the
"cut-off" line for passing beam under the influerafeheat, the following
procedure shall be applied:

One of the sampled systems shall be tested aceptdi the procedure
described in paragraph 2.1. of Annex 4 after besulpjected three
consecutive times to the cycle described in papgfa2.2. of Annex 4.

The system shall be considered as acceptable ifloes not exceed
1.5 mrad.

If this value exceeds 1.5 mrad but is not morentBa®d mrad, a second
sample shall be subjected to the test after whiehniean of the absolute
values recorded on both samples shall not excéehdad.

The chromaticity co-ordinates shall be confedrto.

Minimum requirements for verification of confoitgn by the
manufacturer

For each type of system the holder of the apprmaak shall carry out at
least the following tests, at appropriate interval¥he tests shall be
carried out in accordance with the provision o§tRegulation.

If any sampling shows non-conformity with regadd the type of test
concerned, further samples shall be taken anddtesidhe manufacturer
shall take steps to ensure the conformity of tleelpction concerned.

Nature of tests

Tests of conformity in this Regulation shall covidre photometric
characteristics and the verification of the chaimgeertical position of the
cut-off line for passing beam under the influentéemnt.

Methods used in tests

Tests shall generally be carried out in etaoce with the methods set
out in this Regulation.

In any test of conformity carried out by theanufacturer, equivalent
methods may be used with the consent of the competathority

responsible for approval tests. The manufactusereisponsible for
proving that the applied methods are equivalerthése laid down in this
Regulation.

The application of paragraphs 2.2.1. and22.8bove requires regular
calibration of test apparatus and its correlatidth wneasurement made
by a competent authority.

In all cases the reference methods shalthbse of this Regulation,
particular for the purpose of administrative veation and sampling.

Nature of sampling

Samples of systems shall be selected at randomn the production of a
uniform batch. A uniform batch means a set ofeyst of the same type,
defined according to the production methods ofrtiamufacturer.

The assessment shall, in general, cover serigiiption from individual

factories. However, a manufacturer may group tagethmecords

concerning the same type from several factorievigen these operate
under the same quality system and quality managemen
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2.4. Measured and recorded photometric charadterist

The sampled headlamps shall be subjected to pletticnmeasurements
at the points provided for in the Regulation, teading being limited:

To points B, HVY, HL and HR in the case of a driving beam;

To points B50L , HV if applicable, 50V, 75R if dpgable, and 25LL in
the case of the passing beam(s) (see Figure 1hex8).

2.5. Criteria governing acceptability

The manufacturer is responsible for carrying ostadistical study of the
test results and for defining, in agreement with @ompetent Authority,
criteria governing acceptability of his products ander to meet the
specification laid down for verification of confoity of products in
paragraph 9.1. of this Regulation.

The criteria governing acceptability shall be stitht, with a confidence
level of 95 per cent, the minimum probability ofspang a spot check in
accordance with Annex 7 (first sampling) would b3

1 When the driving beam is reciprocally incorpodatéth the passing beam, HV in the case of the
driving beam shall be the same measuring point #sel case of the passing beam.

2 HL and HR: points on HH located at 2.6 degreesédeft and to the right of point HV
respectively.
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Requirements for systems incorporating lenses plastic

material: testing of lens or material samples andamplete

systems or part(s) of systems

1. General specifications

1.1. The samples supplied pursuant to paragraph.202 this Regulation shall
satisfy the specifications indicated in paragraphs to 2.5. below.

1.2. The set of samples of complete systems ortparéeofsupplied pursuant to
paragraph 2.2.3. of this Regulation and incorpogatienses of plastic
material shall, with regard to the lens materiatisfy the specifications
indicated in paragraph 2.6. below.

1.3. The samples of lenses of plastic material aanpes of material shall be
subjected, with the reflector to which they areeimted to be fitted (where
applicable), to approval tests in the chronologmaler indicated in Table A
reproduced in Appendix 1 to this annex.

1.4. However, if the systemanufacturer can prove that the product has already

passed the tests prescribed in paragraphs 2.15tdb&ow, or the equivalent
tests pursuant to another Regulation, those testsotl need to be repeated;
only the tests prescribed in Appendix 1, Tablehallsbe mandatory.

1.5. If the system or part thereof is designedifgint-hand installation only, or for
left-hand installation only, tests pursuant to thisiex may be done on one
sample only, at the choice of the applicant.

2. Tests
2.1 Resistance to temperature changes
2.1.1. Tests

Three new samples (lenses) shall be subjecteiydocycles of temperature
and humidity (RH = relative humidity) change in amance with the
following programme:

3 hours at 40 °C + 2 °C and 85-95 per cent RH;

1 hour at 23 °C + 5 °C and 60-75 per cent RH;
15 hours at —30 °C + 2 °C;

1 hour at 23 °C + 5 °C and 60-75 per cent RH;

3 hours at 80 °C + 2 °C;

1 hour at 23 °C + 5 °C and 60-75 per cent RH;

Before this test, the samples shall be kept &3 5 °C and 60-75 per cent
RH for at least four hours.

Note: The periods of one hour at 23 °C + 5 °C shallude the periods of
transition from one temperature to another whighraeded in order to avoid
thermal shock effects.
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2.1.2.

2.1.2.1.

2.1.2.2.

2.2.
2.2.1.

2.2.2.

2.2.2.1.

2.2.2.2.

Photometric measurements
Method

Photometric measurements shall be carried outhensamples before and
after the test.

These measurements shall be made according tox/htee this Regulation,
at the following points:

B50L and 50V for the class fassing beam lighting;
Emax fOr the driving beam of a system.
Results

The variation between the photometric values measwn each sample
before and after the test shall not exceed 10 @etriacluding the tolerances
of the photometric procedure.

Resistance to atmospheric and chemical agents
Resistance to atmospheric agents

Three new samples (lenses or samples of matefa) be exposed to
radiation from a source having a spectral energgridution similar to that of
a black body at a temperature between 5,500 K a@dd0&. Appropriate
filters shall be placed between the source andameples so as to reduce as
far as possible radiation with wave lengths smatln 295 nm and greater
than 2,500 nm. The samples shall be exposed emargetic illumination of
1,200 W/nf + 200 W/nf for a period such that the luminous energy thay th
receive is equal to 4,500 MJ¥m 200 MJ/ni. Within the enclosure, the
temperature measured on the black panel placedlevehwith the samples
shall be 50 °C £5 °C. In order to ensure a ragebposure, the samples
shall revolve around the source of radiation giees between 1 and 5 rifin

The samples shall be sprayed with distilled wafetonductivity lower than
1 mS/m at a temperature of 23 °C £ 5 °C, in acawcdawith the following
cycle:

Spraying: 5 minutes; drying: 25 minutes.

Resistance to chemical agents

After the test described in paragraph 2.2.1. aband the measurement
described in paragraph 2.2.3.1. below have bearedasut, the outer face of

the said three samples shall be treated as deddrilmaragraph 2.2.2.2. with
the mixture defined in paragraph 2.2.2.1. below.

Test mixture

The test mixture shall be composed of 61.5 pet séreptane, 12.5 per cent
toluene, 7.5 per cent ethyl tetrachloride, 12.5 gant trichloroethylene and
6 per cent xylene (volume per cent).

Application of the test mixture

Soak a piece of cotton cloth (as per ISO 105) saturation with the mixture
defined in paragraph 2.2.2.1. above and, withinsdébnds, apply it for
10 minutes to the outer face of the sample at aspre of 50 N/ch)
corresponding to an effort of 100 N applied ons seirface of 14 x 14 mm.
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2.2.2.3.

2.2.3.

2.2.3.1.

2.2.3.2.

2.2.4.

2.3.
2.3.1.

During this 10-minute period, the cloth pad shmdl soaked again with the
mixture so that the composition of the liquid apdlis continuously identical
with that of the test mixture prescribed.

During the period of application, it is permissilib compensate the pressure
applied to the sample in order to prevent it fraansing cracks.

Cleaning

At the end of the application of the test mixtures samples shall be dried in
the open air and then washed with the solution riteese in paragraph 2.3.
(Resistance to detergents and hydrocarbons) % 235°C. Afterwards the

samples shall be carefully rinsed with distilledtevacontaining not more
than 0.2 per cent impurities at 28 + 5°C and then wiped off with a soft
cloth.

Results

After the test of resistance to atmosghagents, the outer face of the
samples shall be free from cracks, scratches, oigpgnd deformation, and
the mean variation in transmissidt=(T>-T3)/To> measured on the three
samples according to the procedure described ineAgip 2 to this annex

shall not exceed 0.02@f, < 0.020).

After the test of resistance to chemicgnas, the samples shall not bear any
traces of chemical staining likely to cause a ammof flux diffusion, whose

mean variatiomAd =(T5-T4)/T2 measured on the three samples according to
the procedure described in Appendix 2 to this arsteadl not exceed 0.020

(Adm < 0.020).
Resistance to light source radiation
If necessary the following test shall be done:

Flat samples of each light transmitting plastienponent of the system are
exposed to the light of the light source. The pwters such as angles and
distances of those samples shall be the sameths Bystem. These samples
shall have the same colour and surface treatmieanyi as the parts of the
system.

After 1,500 hours of continuous exposure, the roletric specification of
the transmitted light must be met with a new lightirce, and the surface of
the samples shall be free of cracks, scratchebngaa deformation.

The UV-resistance testing of internal materialight source radiation is not
necessary if light sources according to Regulatiten 37 and/or low-UV-
type gas discharge light sources and/or low-UV-tyg® modules are being
applied or if provisions are taken, to shield teéevant system components
from UV radiation, e.g. by glass filters.

Resistance to detergents and hydrocarbons
Resistance to detergents

The outer face of three samples (lenses or sangflenaterial) shall be
heated to 50 °C £5 °C and then immersed for fivieutes in a mixture
maintained at23°C +5°C and composed of 99 pditdilled water
containing not more than 0.02 per cent impuritiesl @ne part alkylaryl
sulphonate.
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2.3.2.

2.3.3.

2.4,

2.4.1.

2.4.2.

2.5.

251

2.5.2.

52

At the end of the test, the samples shall be dategD °C £ 5 °C. The surface
of the samples shall be cleaned with a moist cloth.

Resistance to hydrocarbons

The outer face of these three samples shall tieelightly rubbed for one
minute with a cotton cloth soaked in a mixture cosgd of 70 per cent
n-heptane and 30 per cent toluene (volume per cand) shall then be dried
in the open air.

Results

After the above two tests have been performedessieely, the mean value
of the variation in transmissialt=(T,-T3)/T, measured on the three samples
according to the procedure described in Appendia zhis annex shall not
exceed 0.0104t, < 0.010).

Resistance to mechanical deterioration
Mechanical deterioration method

The outer face of the three new samples (lendea) be subjected to the
uniform mechanical deterioration test by the mettlegcribed in Appendix 3
to this annex.

Results

After this test, the variations:

In transmission: At = (T,-T3) / T»
And in diffusion: Ad = (Ts-Ty) /T,

Shall be measured according to the procedure ibescin Appendix 2 in the
area specified in paragraph 2.2.4.1.1. of this Reigun. The mean value of
the three samples shall be such that:

Aty < 0.100;Adyy, < 0.050.
Test of adherence of coatings, if any
Preparation of the sample

A surface of 20 mm x 20 mm in area of the coatihg lens shall be cut with
a razor blade or a needle into a grid of squarescgmately 2 mm x 2 mm.
The pressure on the blade or needle shall be mrffito cut at least the
coating.

Description of the test

Use an adhesive tape with a force adhesion of/@mM of width) + 20 per
cent measured under the standardized conditionsfiggein Appendix 4 to
this annex. This adhesive tape, which shall Heast 25 mm wide, shall be
pressed for at least five minutes to the surfacapamed as prescribed in
paragraph 2.5.1.

Then the end of the adhesive tape shall be loadsdch a way that the force
of adhesion to the surface considered is balangeal force perpendicular to
that surface. At this stage, the tape shall be tdfrat a constant speed of
1.5m/s £ 0.2 m/s.
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2.5.3.

2.6.
2.6.1.

2.6.1.1.

2.6.1.2.

2.6.2.

3.1.1.

3.1.2.

3.2.

Results

There shall be no appreciable impairment of thddgd area. Impairments
at the intersections between squares or at thesedfjghe cuts shall be
permitted, provided that the impaired area doessroted 15 per cent of the
gridded surface.

Tests of the complete system incorporatirena bf plastic material
Resistance to mechanical deterioration®fehs surface
Tests

The lens of system sample No. 1 shall be subjeittdtie test described in
paragraph 2.4.1. above.

Results

After the test, the results of photometric measumets carried out on the
system or part thereof in accordance with this Ragun shall not exceed by
more than 130 per cent the maximum values prestrbgoints B50L and
HV and not be more than 90 per cent below the mininvalues prescribed
at point 75R, if applicable.

Test of adherence of coatings, if any

The lens of installation unit sample No. 2 shadl s&ubjected to the test
described in paragraph 2.5. above.

Verification of the conformity of production

With regard to the materials used for the rfecture of lenses, the
installation units of a series shall be recognizsd complying with this
Regulation if:

After the test for resistance to chemicarag and the test for resistance to
detergents and hydrocarbons, the outer face ofsHraples exhibits no
cracks, chipping or deformation visible to the rmhkeeye (see
paragraphs 2.2.2., 2.3.1. and 2.3.2.);

After the test described in paragraph 216 dbove, the photometric values at
the points of measurement considered in paragréph.2. are within the
limits prescribed for conformity of production kyi¢ Regulation.

If the test results fail to satisfy the reganents, the tests shall be repeated on
another sample of systems selected at random.
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Appendix 1
Chronological order of approval tests
A. Tests on plastic materials (lenses or samplesaiérial supplied pursuant to
paragraph 2.2.4. of this Regulation)
Samples Lenses or samples of material Lenses
Tests 1|2(3|4|5|6|7|8|9|10|11|12]13
1.1. Limited photometry (para. 2.1{2.) X| X| X
1.1.1. Temperature change (para. 2.1.1.) X| X| X
1.2. Limited photometry (para. 2.1{2.) X| X| X

1.2.1. Transmission measurement [ X | X | X | X [X | X | X | X [X

1.2.2. Diffusion measurement X K K X K K

1.3. Atmospheric agents (para. 2.2.X)| X | X

1.3.1. Transmission measurement | X | X | X

1.4. Chemical agents (para. 2.2.2) X | X | X

1.4.1. Diffusion measurement X K K

1.5. Detergents (para. 2.3.1.) X X [X

1.6. Hydrocarbons (para. 2.3.2.) X

1.6.1. Transmission measurement X | X |X

1.7. Deterioration (para. 2.4.1.) X X X

1.7.1. Transmission measurement X| X[ X

1.7.2. Diffusion measurement X X X

1.8. Adherence (para. 2.5.)

1.9. Resistance to light source

radiation (para. 2.2.4.) X
B. Tests on complete systems or part(s) theregfp{gd pursuant to
paragraph 2.2.3. of this Regulation).
Complete Systems
Tests Sample No.
1 2
2.1. Deterioration (para. 2.6.1.1.) X
2.2. Photometry (para. 2.6.1.2.) X X
2.3. Adherence (para. 2.6.2.)
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Appendix 2

Method of measurement of the diffusion and transmssion of

light

1.

Equipment (see Figure 1 below)

The beam of a collimator K with a half divergerf®@ = 17.4 x 104 rad is
limited by a diaphragm Pwith an opening of 6mm against which the sample
stand is placed.

A convergent achromatic leng,Lcorrected for spherical aberrations links the

diaphragm @ with the receiver R; the diameter of the lenpsshall be such
that it does not diaphragm the light diffused bg #ample in a cone with a
half top angle of3/2 = 14 degrees.

An annular diaphragm §) with anglesa/2 = 1deg andimay2 = 12 degrees
is placed in an image focal plane of the leps L

The non-transparent central part of the diaphréagmecessary in order to
eliminate the light arriving directly from the lighource. It shall be possible
to remove the central part of the diaphragm from ltght beam in such a
manner that it returns exactly to its original piosi.

The distance £ D; and the focal lengthJof the lens k shall be so chosen

that the image of Pcompletely covers the receiver R.

For Ly it is recommended to use a focal distance of aBOuhm.

When the initial incident flux is referred to letlabsolute precision of each
reading shall be better than 0.001.
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Figure 1

Optical set up for measurement of variations in difusion and transmission

12°

f
3
D., = 0.0349 EC@ D..= 0.425 F
R F. L. L,
| | | | |
I I I ID I
D, !
2. Measurements
The following readings shall be taken:
Reading With sanple With central part of Dp Quantity represented
T, No No Incident flux in initial reading
T Yes No Flux transmitted by the new
2 (before test) material in a field of 24 degrees
T Yes No Flux transmitted by the tested
3 (before test) material in a field of 24 degrees
T Yes Yes Flux diffused by the new materia
4 (before test) y
T Yes Yes Flux diffused by the tested
° (before test) material
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Appendix 3

Spray testing method

1.

1.1

1.2.

Test equipment
Spray gun

The spray gun used shall be equipped with a nozzle 1.8mdiameter
allowing a liquid flow rate of 0.24 + 0.02 I/minute at aperating pressure of
6.0 bars —0/+0.5 bar.

Under these operation conditions the fan pattern obtaisédll
be 170 mm £ 50 mm in diameter on the surface exposddtasioration, at a
distance of 380 mm + 10 mm from the nozzle.

Test mixture
The test mixture shall be composed of:

Silica sand of hardness 7 on the Mohr scale, with a gizénbgtween 0 and
0.2 mm and an almost normal distribution, with an angaletof of 1.8 to 2;

Water of hardness not exceeding 205%fon a mixture comprising 25 g of
sand per litre of water.

Test

The outer surface of the lamp lenses shall be subjectesl @mnmore than
once to the action of the sand jet produced as desaib@ee. The jet shall
be sprayed almost perpendicular to the surface tostedte

The deterioration shall be checked by means of one c& samples of glass
placed as a reference near the lenses to be testhd. mikture shall be
sprayed until the variation in the diffusion of light on tlaenple or samples
measured by the method described in Appendix 2, is such: tha

Ad = (Ts - Ta)/ T2 = 0.0250 + 0.0025.

Several reference samples may be used to check thahtie surface to be
tested has deteriorated homogeneously.
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Appendix 4

Adhesive tape adherence test

1. Purpose

This method allows to determine under standard conditfmmBnear force of
adhesion of an adhesive tape to a glass plate.

2. Principle

Measurement of the force necessary to unstick an adhagiedrom a glass
plate at an angle of 90 degrees.

3. Specified atmospheric conditions
The ambient conditions shall be at3+ 5°C and 65 + 15 per cent relative
humidity.

4. Test pieces

Before the test, the sample roll of adhesive tape dt@ltonditioned for
24 hours in the specified atmosphere (see paragraph\a)abo

Five test pieces each 400 mm long shall be tested daarh roll. These test
pieces shall be taken from the roll after the first thuees were discarded.

5. Procedure

The test shall be performed under the ambient conditipesifeed in
paragraph 3.

Take the five test pieces while unrolling the tape radiall a speed of
approximately 300 mm/s, then apply them within 15 secamétse following
manner:

Apply the tape to the glass plate progressively withighsllength- wise
rubbing movement of the finger, without excessive pressureudh s
manner as to leave no air bubble between the tape agthtseplate.

Leave the assembly in the specified atmospheric condifir 10 minutes.

Unstick about 25 mm of the test piece from the plate plane perpendicular
to the axis of the test piece.

Fix the plate and fold back the free end of the tap® ateg@rees. Apply force
in such a manner that the separation line between the taptheampdate is
perpendicular to this force and perpendicular to the plate

Pull to unstick at a speed of 300 mm/s + 30 mm/s amudrd the force
required.

6. Results

The five values obtained shall be arranged in order and duam value
taken as a result of the measurement. This value shall ressgd in
Newton per centimetre of width of the tape.
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Minimum requirements for sampling by an inspector

1. General

1.1. The conformity requirements shall be consideredfiatifrom a mechanical
and a geometrical standpoint, if the differences do noeexkdnevitable
manufacturing deviations within the requirements of thisuRgmpn. This
condition also applies to colour.

1.2. With respect to photometric performances, thearamfy of mass- produced

systems shall not be contested if, when testing photonprformances of
any system chosen at random and equipped with a light senecgized, and
if applicable corrected, as prescribed in paragraptend 2. of Annex 9 to
this Regulation:

1.2.1. No value deviates unfavourably by more than 20 pet tom the value
prescribed in this Regulation;

1.2.1.1. For the following values of the passing beamienthodes, the maximum
unfavourable deviation may be respectively:

(a) Maximum values at point B50L 170 cd equivalent 20 qert and
255 cd equivalent 30 per cent;

(b) Maximum values at zone Ill, HV and segment BLL: 258 c
equivalent 20 per cent and 380 cd equivalent 30 per cent;

(c) Maximum values at segments E, F1, F2 and F3: 170 civadgnt
20 per cent and 255 cd equivalent 30 per cent;

(d)  Minimum values at BR, P, S50, S50LL, S50RR, S18Q00LL,
S100RR, and those required by footnote 4 of Table 1nineX 3 of
this Regulation (B50L, HV, BR, BRR, BLL): half of the qdred
value equivalent 20 per cent and three-quarter of the requakie
equivalent 30 per cent;

1.2.1.2. For the driving beam, HV being situated within th&lux 0.75 . a
tolerance of +20 per cent for maximum values and -2@eet for minimum
values is observed for the photometric values at any megsyoint
specified in paragraph 6.3.2. of this Regulation.

1.2.2. If the results of the test described above domestt the requirements, the
alignment of the system may be changed, provided that theofatlie beam
is not displaced laterally by more than 0.5 degrethé¢oright or left and not
by more than 0.2 degree up and down. These provisions dappdy to
lighting units as indicated under paragraph 6.3.1.1. oRbgulation.

1.2.3. If the results of the tests described above doneet the requirements, tests
shall be repeated using another standard (étalon) lightes@aumd/or another
supply and operating device.

1.2.4. Systems with apparent defects are disregarded.

1.2.5. The reference mark is disregarded.
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2. First sampling

In the first sampling four systems are selected atarndThe first sample of
two is marked A, the second sample of two is marked B.

2.1. The conformity is not contested

2.1.1. Following the sampling procedure shown in Figure 1thi§ annex the
conformity of mass-produced systems shall not be coutéfstee deviations of
the measured values of the systems in the unfavourableialirzatre:

2.1.1.1. Sample A
Al: one system 0 per cent
one system not more than 20 per cent
A2: both systems more than 0 per cent
but not more than 20 per cent
Go to sample B
2.1.1.2. Sample B
B1l: both systems 0 per cent
2.1.2. or if the conditions of paragraph 1.2.2. for glend\ are fulfilled.
2.2. The conformity is contested
2.2.1. Following the sampling procedure shown in Figuref lthis annex the

conformity of mass-produced systems shall be contested the
manufacturer requested to make his production meet theireetents
(alignment) if the deviations of the measured values ofystems are:

2.2.1.1. Sample A
A3: one system not more than 20 per cent
one system more than 20 per cent
but not more than 30 per cent
2.2.1.2. Sample B
B2: inthe case of A2
one system more than 0 per cent
but not more than 20 per cent
one system not more than 20 per cent
B3: inthe case of A2
one system 0 per cent
one system more than 20 per cent
but not more than 30 per cent
2.2.2. or if the conditions of paragraph 1.2.2. for glerd are not fulfilled.
2.3. Approval withdrawn

Conformity shall be contested and paragraph 10. apdiedlliowing the
sampling procedure shown in Figure 1 of this annex, the ti@vsaof the
measured values of the systems are:
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3.2.
3.2.1.

Annex 7

Sample A
A4: one system not more than 20 per cent

one system more than 30 per cent
A5:  Both systems more than 20 per cent
Sample B
B4: inthe case of A2

one system more than 0 per cent

but not more than 20 per cent

one system more than 20 per cent
B5: inthe case of A2

both systems more than 20 per cent
B6: inthe case of A2

one system 0 per cent

one system more than 30 per cent

or if the conditions of paragraph 1.2.2. forgi@® A and B are not fulfilled.
Repeated sampling

In the case of A3, B2, B3 a repeated sampling, tlardpde C of two systems
and fourth sample D of two systems, selected from steehkufactured after
alignment, is necessary within two months' time aftemibtéfication.

The conformity is not contested

Following the sampling procedure shown in Figuref this annex the
conformity of mass-produced shall not be contested ifdéh@ations of the
measured values of the systems are:

Sample C
C1l: one system 0 per cent
one system not more than 20 per cent
C2: both systems more than 0 per cent
but not more than 20 per cent
Go to sample D
Sample D
D1: inthe case of C2
both systems 0 per cent

or if the conditions of paragraph 1.2.2. for gien® are fulfilled.
The conformity is contested

Following the sampling procedure shown in Figuref this annex the
conformity of mass-produced systems shall be contested the
manufacturer requested to make his production meet theireetents
(alignment) if the deviations of the measured values o$yseems are:
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3.2.1.1.

3.2.1.2.

3.3.

3.3.1.

3.3.2.

3.3.3.

Sample D
D2: inthe case of C2
one system more than 0 per cent
but not more than 20 per cent
one system not more than 20 per cent

or if the conditions of paragraph 1.2.2 fongle C are not fulfilled.
Approval withdrawn

Conformity shall be contested and paragraph 10. apdiedlliowing the
sampling procedure shown in Figure 1 of this annex, the til@vaof the
measured values of the systems are:

Sample C
C3: one system not more than 20 per cent
one system more than 20 per cent
C4: both systems more than 20 per cent
Sample D
D3: inthe case of C2
one system 0 per cent
or more than 0 per cent
one system more than 20 per cent

or if the conditions of paragraph 1.2.2. for glas C and D are not fulfilled.
Change of the vertical position of the cut-off line passing beam

With respect to the verification of the change in vertigasition of the
cut-off line for passing beam under the influence of hda, following
procedure shall be applied:

One of the systems of sample A after sampling proceadurégure 1 of this
annex shall be tested according to the procedure desdnitgtagraph 2.1.
of Annex 4 after being subjected three consecutive tinoeshé cycle
described in paragraph 2.2.2. of Annex 4.

The system shall be considered as acceptalltedbes not exceed 1.5 nrad.

If this value exceeds 1.5 mrad but is not more thann2a&d, the second
system of sample A shall be subjected to the test afiegh the mean of the
absolute values recorded on both samples shall not exceatrad.

However, if this value of 1.5 mrad on sample A iscarhplied with, the two
systems of sample B shall be subjected to the samedue and the value
of Ar for each of them shall not exceed 1.5 mrad.
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Figure 1
Note: "device" in this figure means "system"
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Passing beam "cut-off* and aiming provisions

1.

1.1.

2.2.

2.3.

Figure 1

Cut-off definition

The "cut-off", when projected on the aiming screen shadiuféiciently sharp
to permit aiming; it shall comply with the following neigements.

Shape See Figure 1

The "cut-off" shall provide:

(&) A straight "horizontal part" towards the left;

(b)  Avraised "elbow - shoulder" part towards the right.

In each case the "elbow — shoulder" part shall have a sdae

Visual aiming procedure

The system shall, prior to the subsequent test gwoeg, be set to the neutral
state. The instructions below apply to the beams of thigbéing units,
which are specified by the applicant to be aimed.

The beam shall be visually aimed by means of thedfut(see figure 1
below). The aiming shall be carried out using a flatigakiscreen set up at a
distance of 10 m or 25 m (as indicated in section 8mwiex 1) forward of
the headlamp and at right angles to the H-V axis. The scshalh be
sufficiently wide to allow examination and adjustmenttad tcut-off" of the
passing beam over at least 5° on either side of theliviev

For vertical adjustment: the horizontal part of tha-off" is moved upward
from below line B and adjusted to its nominal positioe @er cent (25 cm)
below the H-H line.

%
A “Shoulder "

“Cut-off”

Nominal

position

"cut-off"

Vertical aiming tolerance

Note: The scales are different for vertical and horizontasi
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2.4,

2.5,

2.6.

2.7

For horizontal adjustment: the "elbow-shoulder" phtte "cut-off" shall be
moved:

For right hand traffic:
(a) From right to left and shall be horizontally positidnafter its
movement so that:

0] Above the line 0.2° D its "shoulder" shall not exceleel line A
to the left, and

(i)  On the the line 0.2° D or below its "shoulder" shoaidss the
line A, and

(i)  The kink of the "elbow" is basically located within
+/- 0.5 degree to the left or right of the V-V line.

Or
For left hand traffic:

(b)  From left to right and shall be horizontally positidnafter its
movement so that:

0] Above the line 0.2° D its "shoulder" shall not exceleel line A
to the right, and

(i)  On the the line 0.2° D or below its "shoulder" shoaidss the
line A, and

(i) The kink of the "elbow" is basically located within
+/- 0.5 degree to the left or right of the V-V line.

Where a headlamp so aimed does not meet the eawpiits set out in
Annex 3 its alignment may be changed, provided that theadttee beam is
not displaced:

Horizontally, from line A by more than: 0.5° to thetlef 0.75° to the right;
Vertically not more than 0.25° up or down from line B.

If, however, vertical adjustment cannot be perfarmepeatedly to the
required position within the tolerances described in papgR.5. above, the
instrumental method described in paragraph 3. shall bdiedppo test

compliance with the required minimum quality of the "cut-¢és defined in

paragraph 2.7.) and to perform the vertical and horizattplstment of the
beam.

Measurement of the quality of the "cut-off"

To determine the minimum sharpness, measurements shadirfmemed by
vertically scanning through the horizontal part of the "cut-dff'angular
steps of 0.05° at either a measurement distance of:

(& 10 m with a detector having a diameter of approxpatO mm or
(b) 25 m with a detector having a diameter of approxéhe80 mm.

The measuring distance at which the test was carriechalltte recorded in
item 9.8 of the communication form (see Annex 1 of Begulation).

To determine the maximum sharpness, measurements shgdifoemed by
vertically scanning through the horizontal part of the "cut-dff'angular
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2.7.1.
2.7.2.

2.7.3.

2.8.

2.9.

2.10.

2.11.

2.12.

steps of 0.05° exclusively at a measurement distance ah 2d with a
detector having a diameter of approximately 30 mm.

The "cut-off" quality shall be considered acceptabléhd requirements of
paragraph 2.1. to 2.3. above comply with at least onefseeasurements.

Not more than one "cut-off" shall be visible
Sharpness of "cut-off"

The sharpness factor G is determined by scanning véytitaiough the
horizontal part of the "cut-off" at 2.5° from the V-V wiee

G = (log - log Eg + 0.1-) Wherep = the vertical position in degrees.

The value of G shall not be less than 0.13 (minimum slesg) and not
greater than 0.40 (maximum sharpness).

Linearity

The part of the horizontal "cut-off" that serves for \@tiadjustment shall be
horizontal between 1.5° and 3.5° from the V-V line (seégufe 1 of
paragraph 3. below):

(@) The inflection points of the "cut-off* gradient at thertical lines
at 1.5°, 2.5° and 3.5° shall be determined by the emjuati

(d? (log E) / ? = 0).

(b) The maximum vertical distance between the inflectipoints
determined shall not exceed 0.2°.

If a partial beam provides a horizontal "cut-affily: no special requirements
for horizontal adjustment apply if not specified by thplaant.

Any "cut-off" of a lighting unit not designed to be aeyiely aimed,
according to the applicants specification, must complth vthe relevant
requirements.

Lighting units when aimed using a method specifiedhgy applicant in
accordance with the provisions of the paragraphs 5.2. @d.B of this
Regulation: the shape and position of the "cut-off", if ahagll comply with
the respective requirements of Table 2 of Annex 3 ®R@gulation.

For each further mode of passing beam, the shappaaittbn of the "cut-
off", if any, shall comply automatically with the resgeetrequirements of
Table 2 of Annex 3. to this Regulation.

A separate initial aiming and/or adjustment pr®cascording to the
applicant's specification, based on the provisions odigraphs 2.1. through
2.6. above, may apply to lighting units intended to be ilestaeparately.

Vertical and horizontal adjustment

If the "cut-off" complies with the quality requirememtsparagraph 2. of this
Annex, the beam adjustment may be performed instrunhgntal

! This paragraph should be amended when an obéetetst method is available.
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Figure 1
Measurement of "cut-off" quality

Lines for @
vertical scan

25° 15° l
1 1 1 1 1

3.1

3.2.

T T | — T H
/ 0.57°D (1%D)

\Y

Note: The scales are different for vertical and horizontadi
Vertical adjustment

Moving upward from below the line B (see figure 2 beloavyertical scan is
carried out through the horizontal part of the "cut-off2&° from V-V. The
inflection point (where t(log E) / d¥ = 0) is determined and positioned on
the line B situated one per cent below H-H.

Horizontal adjustment
The applicant shall specify one of the followingrizontal aim methods:
(@ The"0.2 D line" method (see figure 2 below).

A single horizontal line at 0.2° D shall be scanned frortei°to 5° right
after the lamp has been aimed vertically. The maximundigna"G"
determined using the formula G = (log-Elog Eg + 01) Wherep is the
horizontal position in degrees, shall not be less than 0.08

The inflection point found on the 0.2 D line shall be positid on the line A.
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Instrumental vertical and horizontal adjustment - Horizontal line scan method
\Y
Line for '
vertical scan |
- 5° ; > >
«— 25°—
H i H
B '——V: —————— ‘: ————————————————————————————————————————— L ——————————— - — B
: L 0.2°D
i 0.57°D (1%D)
i Line for
! horizontal scan
0.5°

\%

Note: The scales are different for vertical and horizontasi
(b) The "3 line" method (see figure 3 below)

Three vertical lines shall be scanned from 2° D to 2t IFR, 2°R, and 3°R
after the lamp has been aimed vertically. The respestasdmum gradients
"G" determined using the formula:

G = (log - log Bg +0.1%)

Wherep is the vertical position in degrees, shall not be less @@8. The
inflection points found on the three lines shall be usededve a straight
line. The intersection of this line and the line B foundileviperforming
vertical aim shall be placed on the V line.
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Figure 3
Instrumental vertical and horizontal adjustment - Three line scan method
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Annex 9

Photometric measurement provisions

1. General provisions

1.1. The system or part(s) thereof shall be mounted gonameter with a fixed
horizontal axis and moveable axis perpendicular to the fixetontal axis.

1.2. The Iluminous intensity values shall be determined bgan®: of a
photoreceptor contained within a square of 65 m gidesat up to a distance
of at least 25 mforward of the centre of referenceeath lighting unit
perpendicular to the measurement axis from the origineofitimiometer.

1.3. During photometric measurements, stray reflestisimould be avoided by
appropriate masking.

1.4. The luminous intensities are measured at a nomstahde of 25 m.

1.5. The angular co-ordinates are specified in degsphare with a vertical polar

axis according to CIE publication No. 70, Vienna 1984, ¢orresponding to
a goniometer with a horizontal ("elevation") axis fixedthe ground and a
second, moveable ("rotation™) axis perpendicular to tkedfihorizontal axis
(see diagram 1).

Diagram 1

axis According to CIE standards:

h : longitudinal planes around the polar axis
v : latitudinal planes perpendicular to the
polar axis

\r

photometric
\beam axis

B |(nvX COSY/r
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1.6.

1.7.

1.8.

1.8.1.

1.9.

1.10.

1.11.

Any equivalent photometric method is acceptablethé& accordingly
applicable correlation is observed.

Any offset of the centre of reference of each ilighunit, with respect to the
goniometer rotation axes, should be avoided. This apetipscially to the
vertical direction and to lighting units producing a "cut-off"

An aiming screen shall be used and may be located ati@ististance than
that of the photoreceptor.

The photometric requirements for each single measupbint (angular
position) of a lighting function or mode as specifiedhiis tRegulation apply
to half of the sum of the respective measured values dtblighting units of
the system applied for this function or mode, or, froimlighting units as
indicated in the respective requirement;

However in those cases where a provision isifigzbéor one side only, the
division by the factor of 2 does not apply. These cases:
paragraphs 6.2.5.3., 6.2.8.1., 6.3.2.1.1., 6.3.2.1.2.6.6.4nd note 4 of
Table 1 of Annex 3.1.9.

The lighting units of the system shall be measureditheilly; however,
simultaneous measurements may be performed on two e@rlighting units
of an installation unit, being equipped with the same lgghirce types with
respect to their power supply (either power controllechat), if they are
sized and situated such, that their illuminating surfaces campletely
contained in a rectangle of not more than 300 mm inzbatal extend and
not more than 150 mm vertical extend, and, if a commaotre®f reference
is specified by the manufacturer.

The system shall prior to the subsequent test puoeethe set to the neutral
state.

The system or part(s) thereof shall be so airbefbre starting the
measurements that the position of the "cut—off' complieish the

requirements indicated in the Table 2 of Annex 3 to R@gulation. Parts of
a system measured individually and having no "cut-off" dhalinstalled on
the goniometer under the conditions (mounting position) &pdcby the

applicant.

Measurement conditions with respect to light sources

In the case of replaceable filament lamps opeérdirectly under vehicle
voltage system conditions:

The system or parts thereof shall be checked by meaas afncoloured
standard (étalon) filament lamp(s) designed for a ratsthge of 12 V.
During checking of the system or part of, the voltage ateéhminals of the
filament lamp(s) shall be regulated so as to obtain ¢fierence luminous
flux 13.2 volts as indicated at the relevant data sheRegtilation No. 37.

For the measurements, the flux of this filament lamp maferdffom the
reference luminous flux at 13.2 V specified in Regulatdm 37. In this
case, the luminous intensity shall be corrected accordimgithe individual
factor of the standard (étalon) filament lamp (# 5. / @ (Voltage)).

The system or parts thereof shall be considered taddeff the requirements
of paragraph 6. of this Regulation are met with at leaststandard (étalon)
filament lamp, which may be submitted with the system.
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2.2,

2.3.

2.4,

2.5,

3.1.1.

3.1.1.1.

3.1.1.2.
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In the case of a replaceable gas-discharge lightesour

The voltage applied to the terminals of the ballasgs}3.2 V +/- 0.1 for
12 V systems.

The system or parts thereof using a replaceable gasadige light source
shall comply with the photometric requirements set outhi@ relevant
paragraphs of this Regulation with at least one standaabbii¢tight source,
which has been aged during at least 15 cycles, as iggeaif Regulation
No. 99. The luminous flux of this gas-discharge light soanag differ from

the objective luminous flux specified in Regulation No. 99.

In this case, the measured photometric values shall bected accordingly.

In the case of a non-replaceable light source tipgrdirectly under vehicle
voltage system conditions:

All measurements on lamps equipped with non-replacelégie sources
(filament lamps and other) shall be made at 6.3 V2 13or 28.0 V, or at a
voltage as specified by the applicant with respect toctimgr vehicle voltage
system.

In the case of a light source, replaceable or aplaceable, which is
operated independently from vehicle supply voltage and fidiytrolled by
the system, or in the case of a light source supplied bpeaial power
supply, the test voltage as specified in paragraph 2.3easlmll be applied
to the input terminals of that system/power supply. Thel&boratory may
require from the manufacturer this special power suppldert¢o supply the
light sources.

LED module(s) shall be measured at 6.3 V, 13d ¥8.0 V respectively, if
not otherwise specified within this Regulation. LED moks)leperated by
an electronic light source control gear, shall be measasespecified by the
applicant.

Measurement conditions with respect to bending modes

In the case of a system or part(s) thereof, whiotiigee a bending mode, the
requirements of paragraphs 6.2. (passing beam), ad&ofdriving beam) of
this Regulation apply for all states, correspondinght turn radius of the
vehicle. For verification with respect to the passing beauth the driving
beam the following procedure shall be used:

The system shall be tested in the neutral staetrét/straight), and, in
addition in the state(s) corresponding to the smallestradius of the vehicle
in both directions using the signal generator, if applicable.

Compliance with the requirements of paragratis5.2., 6.2.5.3. and
6.2.5.5.1. of this Regulation shall be checked for bcabegory 1 and
category 2 bending modes without additional horizontaime-a

Compliance with the requirements of paragrapf$.@. and 6.3. of this
Regulation, whichever applies, shall be checked:

(a) In case of a category 2 bending mode: without aditiborizontal
re-aim;

(b) In case of a category 1 or a driving beam bendingemafter having
horizontally re-aimed the relevant installation unit (byame of the
goniometer for example) in the corresponding oppositetitme
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3.1.2.

When testing a category 1 or category 2 bending nfiode, turn radius of
the vehicle other than specified in paragraph 3.1.1. abovehatl be
observed whether the light distribution is substantiallyarnifand no undue
glare occurs. If this can not be confirmed the compéamdgth the

requirement laid down in Table 1 of Annex 3 to this Regutashall be
checked.
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Annex 10
Description forms

Maximum format: A4 (210 x 297 mm)

Adaptive front-lighting system description form No.1
AFS control signals relevant to the lighting functons, and modes of functions provided by the system

Function/mode(s) of, being influenced by the
signal®

Passing beam

Technical characteristics®

£
8
AFSControl Signal E 2 u_% z ;§ (use separate sheet, if needed)
None / default I:l
V-Signal |:| [:l |:| [:l [:l
E-Signal |:| I:l |:| I:l I:'
W-Signal |:| [:l |:| [:l D
T-Signal |:| [l |:| [l [l
Other Signal$ |:| |:| |:| I:l I:'

Mark in the respective box(es) with an cross £ tombination(s) which apply.

To be indicated in terms of:

(@) Physical nature (electrical current/ voltaggtical, mechanical, hydraulic, pneumatic, ...).

(b) Information type (continuous/analogous, binaigitally coded,..).

(c) Time dependent properties (time constant,luésa, ..).

(d) Signal status when the respective conditimesming to paragraph 6.22.7af.Regulation No. 48 are fulfilled.
(e) Signal status in case of failure (with refemeito the system input).

According to the applicants description; use s&jgasheet, if needed.

0T Xauuy

T'AY/ZCT PPV/C A9YH/S0S/SNYHL/303/3

T'ASY/CZT PPV/C'A9d/v2e/303/3
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Adaptive front-lighting system description form No.2
Cut-off status, adjustment devices and adjustmentnocedures relevant to the lighting units

Cut-off status?

Adjustment device

Thelighting unit provides or contributesto one or

more passing beam cut-off(s), vertical horizontal
Characteristics & additional provisions(if any)®
. Individual ) Individual )

and provisions of (“master’)®® | linkedto (“master’)®® | linkedto
Lighting asdefined in Annex 8 paragraph 6.4.6. of this "master” "master”
unit No.* of this Regulation® Regulation apply? unit No.* unit No.*

1 yes/ no yes / no yes/ no yes / no

2 yes / no yes/ no yes/ no yes/ no

3 yes/ no yes / no yes/ no yes / no

4 yes/ no yes / no yes/ no yes / no

5 yes/ no yes / no yes/ no yes / no

6 yes/ no yes / no yes/ no yes / no

7 yes/ no yes / no yes / no yes / no

paragraph 2.2.1. of this Regulation; use separagetts) if needed.

o o~ W N

Relevant to provisions of paragraph 6.22.6.1f Regulation No. 48.
Strike out what does not apply.
Indicate corresponding lighting unit(s) numberi{applicable.
Information such as e.g.: the order of adjustneétighting units or assemblies of lighting uniégy additional provisions for the adjustment pesce
The adjustment of a "master"” lighting unit magoaadjust (an)other lighting unit(s).

Designation of each individual lighting unit bt system as indicated in Annex 1 to this Reguiaiod as shown in the drawing according to

0T Xauuy
T'AH/ZZT PPV/Z Nod/S0S/SNVHL/3D3/3

T'ASYH/ZCT PPV/C A3Y/y2E/AD3/3
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Annex 11

Requirements for LED modules and adaptative fromighting
(AFS) including LED modules

1.
1.1

1.2.

1.3.
1.4.

1.4.1.

1.4.2.

2.2,

3.1

3.1.1.
3.1.2.

3.2.

3.2.1.
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General specifications

Each LED module sample submitted shall conform the relevant
specifications of this Regulation when tested with the Begbpelectronic
light source control-gear(s), if any.

LED module(s) shall be so designed as to be anehtain in good working
order when in normal use. They shall moreover exhibit nd fawesign or
manufacture. A LED module shall be considered to havedfdi any one of
its LEDs has failed.

LED module(s) shall be tamperproof.
The design of removable LED module(s) shall be su¢h tha

When the LED module is removed and replacechbthar module provided
by the applicant and bearing the same light source maddalgification
code, the photometric specifications of the AFS shalhbe

LED modules with different light source modulenrtification codes within
the same lamp housing, shall not be interchangeable.

Manufacture

The LED(s) on the LED module shall be equipped wilitale fixation
elements.

The fixation elements shall be strong and firmly ssstudo the LED(s) and
the LED module.

Test conditions
Application
All samples shall be tested as specified ingraph 4. below.

The kind of light sources on a LED MODULE shalligat-emitting diodes
(LED) as defined in Regulation No. 48 paragraph 2.hlparticular with
regard to the element of visible radiation. Other kindisgbt sources are not
permitted.

Operating conditions
LED module operating conditions

All samples shall be tested under the conditions esifégd in paragraph 2.5.
of Annex 9. of this Regulation. If not specified dietly in this annex LED
modules shall be tested inside the AFS as submittedebsnanufacturer.
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3.2.2.

3.3.

4.1.

4.1.1.

4.2

Ambient temperature

For the measurement of electrical and photometric ctaistics, the AFS
shall be operated in a dry and still atmosphere at diesmtntemperature
of23°C+5°C.

Ageing

Upon the request of the applicant the LED module shalloperated
for 15 hours and cooled down to ambient temperature dsfarting the tests
as specified in this Regulation.

Specific specifications and tests

Colour rendering

Red content

In addition to measurements as described in paragragtitds Regulation:

The minimum red content of the light of a LED module &SAincorporating
LED module(s) tested at 50 V shall be such that:

780nm

j E.(A\) V(\) dA
kred — A=610nm 005

vy

A=380nm

v

where:

Ec(A) (unit: W) is the spectral distribution of the irradiance
V(A) (unit: 1) is the spectral luminous efficiency;

(A)  (unit: nm) is the wavelength.

This value shall be calculated using intervals of one nanemetr
UV-radiation

The UV-radiation of a low-UV-type LED module shall ech that:
400nm

[ E.\)S(M)dA
Ky = s0mm <10°W/Im

780nm
Ko [ E.Q)V()dA
A=380nm
where:
SQ) (unit: 1) is the spectral weighting function;
km = 683 Im/W is the maximum value of the luminous efficatyadiation.

(For definitions of the other symbols see paragrapii 4above).
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This value shall be calculated using intervals of one nanemethe UV-
radiation shall be weighted according to the values asdtaticin the Table
UV below:

Table UV
Values according to "IRPA/INIRC Guidelines on limits of exposure to ultraviolet radiation".

Wavelengths (in nanometre) chosen are representagy other values should be interpolated.
A SQ) A SQ) A SQ)

250 0.430 305 0.060 355 0.000 16
255 0.520 310 0.015 360 0.000 13
260 0.650 315 0.003 365 0.000 11
265 0.810 320 0.001 370 0.000 09
270 1.000 325 0.000 50 375 0.000 0771
275 0.960 330 0.000 41 380 0.000 064
280 0.880 335 0.000 34 385 0.000 530
285 0.770 340 0.000 28 390 0.000 044
290 0.640 345 0.000 24 395 0.000 036
295 0.540 350 0.000 20 400 0.000 03d
300 0.300

4.3. Temperature stability

4.3.1. llluminance

For each existing class of passing beam and for the dribEgm, a
photometric measurement shall be carried out after onetenof operation
of the respective lighting units and for the following fesints:

Passing beam: 50V
Driving beam: HV
4.3.1.2. Operation of the lighting units mentioned in payré.3.1.1. above shall

then be continued until photometric stability has occurtleid; condition is

considered to be fulfilled if the variation of the illimance for the test points
indicated in paragraph 4.3.1.1. above is less than 3 ¢ within any

15 minutes period. After photometric stability hascurted, aiming for

complete photometry shall be performed and the photomedliies at all

required test points shall be determined.

4.3.1.3. The ratio between the photometric values measafted one minute of
operation and those measured after photometric stahgisyoccurred shall
be calculated for the test points indicated in paragrapii 4. above. This
ratio shall then be applied to all other applicablé peints to determine their
photometric values after one minute of operation.

4.3.1.4. The illuminance values determined after one miofigperation and after
occurrence of photometric stability shall comply wittpbgable photometric
requirements.
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4.3.2.

5.1.

5.2.

Colour

The colour of the light emitted measured after one miantemeasured after
photometric stability has been obtained, as desciib@dragraph 4.3.1.2. of
this annex, shall both be within the required colour boundaries

The measurement of the objective luminous flux of LED ulted)
producing the principal passing beam shall be carriedsoiailaws:

The LED module(s) shall be in the configuration axideed in the technical
specification as defined in paragraph 2.2.2. of thiguRsion. Optical

elements (secondary optics) shall be removed by the TetI8gcvice at the
request of the applicant by the use of tools. This gdoe and the
conditions during the measurements as described belolhbghdéscribed in
the test report.

Three LED modules of each type shall be submityetthds applicant with the
light source control geatr, if applicable, and sufficierstiuctions.

Suitable thermal management (e.g. heat sink) may be providesimulate
similar thermal conditions as in the corresponding ARSiegtion.

Before the test each LED module shall be aged for at Bahours under the
same conditions as in the corresponding AFS application.

In the case of an integrating sphere is used, the spherénatialb minimum
diameter of one meter, and at least ten times the maxidimension of the
LED module, whichever is the largest. The flux measurésnean also be
performed by integration using a goniophotometer. The pptisers in the
CIE — Publication 84 — 1989, regarding the room tempezatpositioning,
etc., shall be taken into consideration.

The LED module shall be burned in for approximately one hotlre closed
sphere or goniophotometer.

The flux shall be measured after stability has occurredexplained in
paragraph 4.3.1.2. of this Annex.

The average of the measurements of the three sampleshofypacof LED
module shall be deemed to be its objective luminous flux.
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