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Test specification:
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Test procedure......cccceeevviieieeeeennn. . Safety test report
TRF template used ..........ccceeenneee. . IECEE OD-2020-F1:2020, Ed.1.3
Test Report Form NoO........ccccvvvenees : IEC60598 2 1H
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source of the material. IECEE takes no responsibility for and will not assume liability for damages resulting from the reader's interpretation of the

reproduced material due to its placement and context.
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NTC

Product Service Report No.: NTC-SR2308022
Test item description .........ccc........ : LED Strip Drum

Trade Mark..........coooieiiiiiiiiinl | |

Model/Type reference...........cccvueeen LL.IP67.180.xy

Rated Voltage: 220-240VAC
Rated Frequency: 50/60Hz
Rated Power: 800W
Ratings.....cccvvvveeiiiviiiieeece e, . Protection Class: Il
Degree of Protection: IP65 for luminaire, IP44 for Plug
Blue Light Risk Group: RG1
ta: 45°C

Copy of marking plate:

L=

LED Strip Drum

Model: LL.IP67.180.xy

Input: 220-240V~, 50/60Hz, Max.800W
IP65 for luminaire, IP44 for Plug  ta: 45°C

VE C€ O] ko8

Made in China

For European market, the manufacturer name & address, importer name & address will be pasted on the

products.

Caution, risk of electric shock
Note:

- The above markings are the minimum requirements required by the safety standard. For the final production,
the additional markings which do not give rise to misunderstanding may be added.

- The CE marking and WEEE symbol (if any) should be at least 5,0 mm and 7,0 mm respectively in height.

- According to the EU directives which have been aligned with EU NLF (new legislative framework), both of
manufacturer and importer's name and address shall be affixed on the product or, where that is not possible, on
its packaging or in a document accompanying the product before the product is placed on the EU market.

- Attached near the LED module

)i

- The height of symbol “mmm” was not less than 7mm.
- The height of the other graphical symbols was not less than 5mm.
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NTC

Product Service Report No.: NTC-SR2308022
Test item particulars .........ccccccevevvevvceenviieeeeneenn. s LED Strip Drum

Classification of installation and use .............ccccceeee. : Classll

Supply Connection ..............c.cceeveveiivvvnenenene.t. - Plug Power cord

Possible test case verdicts:

- test case does not apply to the test object.............. : N/A (Not applicable)

- test object does meet the requirement.................... . Pass (P)

- test object does not meet the requirement.............. : Fail (F)

Testing:

Date of receipt of test items..........ccoceeviiieiiiinenn © Aug. 03, 2023

Date(s) of performance of testS.........ccceeeeeeiiiiiiieieennn, . Aug. 03, 2023 to Aug. 18, 2023

General remarks:

The test results presented in this report relate only to the object tested.
This report shall not be reproduced, except in full, without the written approval of the Issuing testing laboratory.

"(See Enclosure #)" refers to additional information appended to the report.
"(See appended table)" refers to a table appended to the report.

Throughout this report, a point (coma) is used as the decimal separator.
List of test equipment must be kept on file and available for review.

List of Attachments (including a total number of pages in each attachment):

This report includes:

Test report of IEC 60598-2-1.

Attachment 1: European group differences and national differences.

Attachment 2: Acceptance test of LED module according to IEC/EN 62031+A1+A2.

Attachment 3: Photo biological safety of lamps and lamp systems were according to standard IEC 62471:2006,
EN 62471:2008.

Attachment 4: Assessment of Blue light hazard to light sources and luminaires according to IEC TR 62778:2014.

Attachment 5: Particular requirements —Luminaires with limited surface temperatures IEC/EN 60598-2-24:2013

Attachment 6: Photo documentation.

General product information:
N/A

IEC 60598-2-1 Page 3 of 79



NTC

Product Service

Report No.: NTC-SR2308022
IEC 60598-2-1
Clause Requirement + Test Result - Remark Verdict
1.4 (0) GENERAL TEST REQUIREMENTS —
1.4 (0.3) More sections applicable ..............cccceeevevcvcevevveeeees. |Yes [ No  [X _
1.4 (0.5) Components (see Annex 1) —
1.4 (0.7) Information for luminaire design in light sources standards —
1.4 (0.7.2) Light source safety standard .............ccccceeviiiinennnnn : IEC 62031; EN IEC 62031 —
Luminaire design in the light source safety standard P
1.5(2) CLASSIFICATION OF LUMINAIRES —
1.5(2.2) Type of protection ........ccooeeeeeieiiie e, : Class Il P
1.5(2.3) Degree of protection..........cccceveeeeiiiiiiieeie e, : IP65 for luminaire, IP44 for —
Plug
1.5 (2.4) Luminaire suitable for direct mounting on normally Yes [X No [ —
flammable surfaces ..........ccccoieiiiii :
1.5 (2.5) Luminaire for NOrMal USE .....cocveveeeeeeeeieeeeeeeeeeeeeeaens : lYes X' No [ —
Luminaire for rough Service ...........ccocoeveveeeeenennnne. : lYes [ No [X —
1.6 (3) MARKING P
1.6 (3.2) Mandatory markings P
Position of the marking P
Format of symbols/text P
1.6 (3.3) Additional information P
Language of instructions English P
1.6 (3.3.1) Combination luminaires N/A
1.6 (3.3.2) Nominal frequency in Hz 50/60Hz P
1.6 (3.3.3) Operating temperature N/A
1.6 (3.3.5) Wiring diagram P
1.6 (3.3.6) Special conditions N/A
1.6 (3.3.7) Metal halide lamp luminaire — warning N/A
1.6 (3.3.8) Limitation for semi-luminaires N/A
1.6 (3.3.9) Power factor and supply current N/A
1.6 (3.3.10) | Suitability for use indoors N/A
1.6 (3.3.11) |Luminaires with remote control N/A
1.6 (3.3.12) |Clip-mounted luminaire — warning N/A
1.6 (3.3.13) | Specifications of protective shields N/A
1.6 (3.3.14) | Symbol for nature of supply ~_ P
1.6 (3.3.15) |Rated current of socket outlet N/A
1.6 (3.3.16) |Rough service luminaire N/A
1.6 (3.3.17) |Mounting instruction for type Y, type Z and some type |type Y P
X attachments
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Report No.: NTC-SR2308022

IEC 60598-2-1
Clause Requirement + Test Result - Remark Verdict
1.6 (3.3.18) |Non-ordinary luminaires with PVC cable N/A
1.6 (3.3.19) |Protective conductor current in instruction if applicable N/A
1.6 (3.3.20) |Provided with information if not intended to be P
mounted within arm’s reach
1.6 (3.3.21) |Non replaceable and non-user replaceable light Non-user replaceable P
sources information provided
1.6 (3.3.22) |Controllable luminaires, classification of insulation N/A
provided
1.6 (3.3.23) |Luminaires without control gear provided with N/A
necessary information for selection of appropriate
component
1.6 (3.3.24) |If not supplied with terminal block, information on the P
packaging
1.6 (3.3.25) |Luminaires employing light sources emitting UV on P
mains wiring, information provided
1.6 (3.3.26) |Wall mounted luminaire using external flexible cable or P
cord longer than 0.3 m, information provided
1.6 (3.4) Test with water P
Test with hexane 15s P
Legible after test 15s P
Label attached No legible and curling P
1.7 (4) CONSTRUCTION P
1.7 (4.2) Components replaceable without difficulty Plug Power cord
1.7 (4.3) Wireways smooth and free from sharp edges
1.7 (4.4) Lamp holders N/A
1.7 (4.4.1) Integral lamp holder N/A
1.7 (4.4.2) Wiring connection N/A
1.7 (4.4.3) Lamp holder for end-to-end mounting N/A
1.7 (4.4.4) Positioning N/A
- pressure test (N) ..o : —
After test the lamp holder comply with relevant N/A
standard sheets and show no damage
After test on single-capped lamp holder the lamp N/A
holder has not moved from its position and show no
permanent deformation
- bending test (N) ....ooviiiiiii e : —
After test the lamp holder has not moved from its N/A
position and show no permanent deformation
1.7 (4.4.5) Peak pulse voltage N/A
1.7 (4.4.6) Centre contact N/A
1.7 (4.4.7) Parts in rough service luminaires resistant to tracking N/A
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Report No.: NTC-SR2308022

IEC 60598-2-1
Clause Requirement + Test Result - Remark Verdict
1.7 (4.4.8) Lamp connectors N/A
1.7 (4.4.9) Caps and bases correctly used N/A
1.7 (4.4.10) |Light source for lamp holder or connection according N/A
IEC 60061 not connected another way
1.7 (4.5) Starter holders N/A
Starter holder in luminaires other than class I N/A
Starter holder class Il construction N/A
1.7 (4.6) Terminal blocks N/A
Tails N/A
Unsecured blocks N/A
1.7 (4.7) Terminals and supply connections N/A
1.7 (4.7.1) Contact to metal parts N/A
1.7 (4.7.2) Test 8 mm live conductor N/A
Test 8 mm earth conductor N/A
1.7 (4.7.3) Terminals for supply conductors N/A
1.7 (4.7.3.1) |Welded method and material N/A
- stranded or solid conductor N/A
- spot welding N/A
- welding between wires N/A
- Type Z attachment N/A
- mechanical test according to 15.6.2 N/A
- electrical test according to 15.6.3 N/A
- heat test according to 15.6.3.2.3 and 15.6.3.2.4 N/A
1.7 (4.7.4) Terminals other than supply connection N/A
1.7 (4.7.5) Heat-resistant wiring/sleeves N/A
1.7 (4.7.6) Multi-pole plug N/A
-testat 30 N N/A
1.7 (4.8) Switches N/A
- adequate rating N/A
- adequate fixing N/A
- polarized supply N/A
- compliance with IEC 61058-1 for electronic switches N/A
1.7 (4.9) Insulating lining and sleeves N/A
1.7 (4.9.1) Retainment N/A
Method Of fIXING ...eeevieiiiiiii e, : N/A
1.7 (4.9.2) Insulated linings and sleeves: N/A
Resistant to a temperature > 20 °C to the wire N/A
temperature or
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NTC

Product Service

Report No.: NTC-SR2308022

IEC 60598-2-1
Clause Requirement + Test Result - Remark Verdict
a) & c) Insulation resistance and electric strength N/A
b) Ageing test. Temperature (°C) ......ccccceveeeeriiirnneen. : N/A
1.7 (4.10) Double or reinforced insulation P
1.7 (4.10.1) |No contact, mounting surface — accessible metal parts N/A
— wiring of basic insulation
Safe installation fixed luminaires Refer to instruction, mounting P
by fixed clips
Capacitors and switches N/A
1.7 (4.10.2) |Assembly gaps: N/A
- not coincidental N/A
- no straight access with test probe N/A
1.7 (4.10.3) |Retainment of insulation: N/A
- fixed N/A
- unable to be replaced; luminaire inoperative N/A
- sleeves retained in position N/A
- lining in lamp holder N/A
1.7 (4.10.4) |Protective impedance device N/A
Basic and supplementary insulation bridged by N/A
resistor(s) or appropriate capacitor
Double or reinforced insulation bridged by at least two N/A
separate resistors in series or appropriate capacitor(s)
Capacitors comply with IEC 60384-14 N/A
Resistors comply with test (a) in 14.2 of N/A
IEC 60065
1.7 (4.11) Electrical connections and current-carrying parts P
1.7 (4.11.1) |Contact pressure N/A
1.7 (4.11.2) |Screws: N/A
- self-tapping screws N/A
- thread-cutting screws N/A
1.7 (4.11.3) |Screw locking: N/A
- spring washer N/A
- rivets N/A
1.7 (4.11.4) |Material of current-carrying parts Alloy containing at least 50 % P
copper is used for current-
carrying parts
1.7 (4.11.5) |No contact to wood or mounting surface P
1.7 (4.11.6) |Electro-mechanical contact systems N/A
1.7 (4.12) Screws and connections (mechanical) and glands N/A
1.7 (4.12.1) |Screws not made of soft metal N/A
Screws of insulating material N/A
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NTC

Product Service Report No.: NTC-SR2308022
IEC 60598-2-1
Clause Requirement + Test Result - Remark Verdict
Torque test: torque (NmM); part......cccccceecevvveeeeeeesnnnns : N/A
Torque test: torque (NmM); part......cccccceeecvvveeeeeeennnnns : N/A
Torque test: torque (NmM); part......cccccceecevvveeeeeeesnnnns : N/A
Torque test: torque (NmM); part......cccccceecevvveeeeeeesnnnns : N/A
Torque test: torque (NmM); part......cccccceecevvveeeeeeesnnnns : N/A
1.7 (4.12.2) |Screws with diameter < 3 mm screwed into metal N/A
1.7 (4.12.4) |Locked connections: N/A
- fixed arms; torque (NM) ........ouveveveieieinininien. : N/A
- lamp holder; torque (NM) .........vevevvieveininieininininn, : N/A
- push-button switches; torque 0,8 NM ..........ccccvveee : N/A
1.7 (4.12.5) |Screwed glands; force (NM)........ccccccvvvvvvvnvnrnnnnnnnnnnns : N/A
1.7 (4.13) Mechanical strength P
1.7 (4.13.1) |Impact tests: P
- fragile parts; energy (NM) .......ccccvvvvvvevninrnnninininnnnn. : N/A
- other parts; energy (NM).......cccccuvevvvmveiminininininininnn. : Enclosure: 0,5Nm P
1) live parts After test, no live parts P
become accessible
2) linings N/A
3) protection P
4) covers P
1.7 (4.13.2) |Metal parts have adequate mechanical strength N/A
1.7 (4.13.3) | Straight test finger P
1.7 (4.13.4) |Rough service luminaires N/A
- IP54 or higher N/A
a) fixed N/A
b) hand-held N/A
c) delivered with a stand N/A
d) for temporary installations and suitable for mounting N/A
on a stand
1.7 (4.13.6) | Tumbling barrel N/A
1.7 (4.14) Suspensions, fixings and means of adjusting
1.7 (4.14.1) |Mechanical load:
A) four times the weight
B) torque 2,5 Nm N/A
C) bracket arm; bending moment (Nm).................... : N/A
D) load track-mounted luminaires N/A
I(E) ch)p mounted luminaires, glass-shelve. Thlckness N/A
[10100) TP :
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Product Service Report No.: NTC-SR2308022
IEC 60598-2-1

Clause Requirement + Test Result - Remark Verdict
Metal rod. diameter (MmM) .....ccceevvviiiviieeeee e, : N/A
Fixed luminaire or independent control gear without N/A
fixing devices

1.7 (4.14.2) |Load to flexible cables N/A
[ TS (e ) SR : —
Stress in conductors (N/mm?2) .........ccccceeeeeee i, : N/A
Mass (kg) of semi-luminaire ..........cccccevvveeeerniiivnnnen, : N/A
Bending moment (Nm) of semi-luminaire ................ : N/A

1.7 (4.14.3) |Adjusting devices: N/A
- flexing test; number of cycles..........ccccvvviiiiiiininnnns : N/A
- Strands DroKEN ........coocvveiiiiiie e : N/A
- electric strength test afterwards N/A

1.7 (4.14.4) |Telescopic tubes: cords not fixed to tube; no strain on N/A
conductors

1.7 (4.14.5) |Guide pulleys N/A

1.7 (4.14.6) |Strain on socket-outlets N/A

1.7 (4.15) Flammable materials P
- glow-wire test 650°C .......cccveieveeeiiiiiiee e : See Test Table 1.15 (13.3.2) P
- spacing >30 mm N/A
- screen withstanding test of 13.3.1 N/A
- screen dimensions N/A
- no fiercely burning material P
- thermal protection N/A
- electronic circuits exempted N/A

1.7 (4.15.2) |Luminaires made of thermoplastic material with lamp control gear N/A
a) construction N/A
b) temperature sensing control N/A
c) surface temperature N/A

1.7 (4.16) Luminaires for mounting on normally flammable surfaces P
No lamp control gear..........ccccveeeiiiiiiiiie e, : | (compliance with Section 12) N/A
Provided with adaptor for a track meet the N/A
requirements for direct mounting on normally
flammable surfaces

1.7 (4.16.1) |Lamp control gear spacing: N/A
- spacing 35 mm N/A
- spacing 10 mm N/A

1.7 (4.16.2) |Thermal protection: N/A
- in lamp control gear N/A
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Product Service Report No.: NTC-SR2308022
IEC 60598-2-1
Clause Requirement + Test Result - Remark Verdict
- external N/A
- fixed position N/A
- temperature marked lamp control gear N/A
1.7 (4.16.3) |Design to satisfy the test of 12.6 (see clause 12.6) N/A
1.7 (4.17) Drain holes N/A
Clearance at least 5 mm N/A
1.7 (4.18) Resistance to corrosion P
1.7 (4.18.1) |- rust-resistance P
1.7 (4.18.2) |- season cracking in copper N/A
1.7 (4.18.3) |- corrosion of aluminium N/A
1.7 (4.19) Ignitors compatible with ballast N/A
1.7 (4.20) Rough service vibration N/A
1.7 (4.21) Protective shield N/A
1.7 (4.21.1) |Shield fitted if tungsten halogen lamps or metal halide N/A
lamps
Shield of glass if tungsten halogen lamps N/A
1.7 (4.21.2) |Particles from a shattering lamp not impair safety N/A
1.7 (4.21.3) |No direct path N/A
1.7 (4.21.4) |Impact test on shield N/A
Glow-wire test on lamp compartment....................... : See Test Table 1.15 (13.3.2) N/A
1.7 (4.22) Attachments to lamps not cause overheating or N/A
damage
1.7 (4.23) Semi-luminaires comply Class I N/A
1.7 (4.24) Photobiological hazards P
1.7 (4.24.1) |No excessive UV radiation if tungsten halogen lamps N/A
and metal halide lamps (Annex P)
1.7 (4.24.2) |Retinal blue light hazard P
Class of risk group assessed according to IEC/TR RG1 —
B27T8 s :
Luminaires with Eir N/A
a) Fixed luminaires N/A
- distance x m, borderline between RG1 and RG2 ..: N/A
- marking and instruction according 3.2.23 N/A
b) Portable and handheld luminaires N/A
- marking according 3.2.23 if RG1 exceeded at 200 N/A
mm according to IEC/TR 62778
Portable luminaires for children IEC 60598-2-10 and
Mains socket outlet nightlights IEC 60598-2-12 not N/A
exceed RG1 at 200 mm according to IEC/62778
1.7 (4.25) Mechanical hazard P
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Product Service Report No.: NTC-SR2308022
IEC 60598-2-1

Clause Requirement + Test Result - Remark Verdict
No sharp point or edges P

1.7 (4.26) Short-circuit protection N/A

1.7 (4.26.1) |Adequate means of uninsulated accessible SELV / N/A
PELV parts

1.7 (4.26.2) | Short-circuit test with test chain according 4.26.3: N/A
Supply source ES1 PSE N/A
Test chain not melt through N/A
Test sample not exceed values of Table 12.1 and 12.2 N/A

1.7 (4.27) Terminal blocks with integrated screwless protective earthing contacts N/A
Test according Annex V N/A
Pull test of terminal fixing (20 N) N/A
After test, resistance < 0,05 Q N/A
Pull test of mechanical connection (50 N) N/A
After test, resistance < 0,05 Q N/A
Voltage drop test, resistance < 0,05 Q N/A

1.7 (4.28) Fixing of thermal sensing control N/A
Not plug-in or easily replaceable type N/A
Reliably kept in position N/A
No adhesive fixing if UV radiations from a lamp can N/A
degrade the fixing
Not outside the luminaire enclosure N/A
Test of adhesive fixing: N/A
Max. temperature on adhesive material (°C) .......... : =
100 cycles between t min and t max N/A
Temperature sensing control still in position N/A

1.7 (4.29) Luminaires with non-replaceable light source
Not possible to replace light source
Live part not accessible after parts have been opened
by hand or tools

1.7 (4.30) Luminaires with non-user replaceable light source N/A
If protective cover provide protection against electric shock and marked with “caution, N/A
electric shock risk” symbol:

At least one fixing means requiring use of tool N/A

1.7 (4.31) Insulation between circuits N/A
Circuits insulated from LV supply fulfil requirements N/A

according 4.31.1 - 4.31.3

Controllable luminaires requiring same level of N/A
insulation for all components, the insulation between
control terminals and LV supply fulfil requirements
according 4.31.1 - 4.31.3
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Product Service Report No.: NTC-SR2308022
IEC 60598-2-1

Clause Requirement + Test Result - Remark Verdict

1.7 (4.31.1) |SELV or PELYV circuits N/A
Used SELV/PELYV source N/A
Voltage < ELV N/A
Insulating of SELV/PELV circuits from LV supply N/A
Insulating of SELV/PELYV circuits from other non N/A
SELV/PELYV circuits
Insulating of SELV/PELYV circuits from FELV N/A
Insulating of SELV/PELV circuits from other N/A
SELV/PELYV circuits
SELV/PELYV circuits insulated from accessible parts N/A
according Table X.1
Plugs not able to make any electrical contact with N/A
socket-outlets of other voltage systems
Socket outlets does not admit plugs of other voltage N/A
systems
Plugs and socket-outlets does not have protective N/A
conductor contact

1.7 (4.31.2) |FELV circuits N/A
Used FELV source N/A
Voltage < ELV N/A
Insulating of FELV circuits from LV supply N/A
FELYV circuits insulated from accessible parts N/A
according Table X.1
Plugs not able to make any electrical contact with N/A
socket-outlets of other voltage systems
Socket outlets does not admit plugs of other voltage N/A
systems
Socket-outlets does not have protective conductor N/A
contact

1.7 (4.31.3) | Other circuits N/A
Other circuits insulated from accessible parts N/A
according Table X.1
Class Il construction with equipotential bonding for protection against indirect contacts N/A
with live parts:
- conductive parts are connected together N/A
- test according 7.2.3 N/A
- conductive part not cause an electric shock in case N/A
of an insulation fault
- equipotential bonding in master/slave applications N/A
- master luminaire provided with terminal for N/A

accessible conductive parts of slave luminaires

- slave luminaire constructed as class | N/A
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Product Service Report No.: NTC-SR2308022
IEC 60598-2-1

Clause Requirement + Test Result - Remark Verdict

1.7 (4.32) Overvoltage protective devices N/A
Comply with IEC 61643-11 N/A
External to controlgear and connected to earth: N/A
- only in fixed luminaires N/A
- only connected to protective earth N/A

1.6 (4.33) Luminaire powered via information technology communication cabling N/A
Requirements for Class Il luminaire N/A
Rated voltage within the range of ES1 and does not N/A
exceed maximum voltage of used connector
Luminaire does not create any hazard from (see Annex 2) N/A
overvoltage

1.6 (4.34) Electromagnetic fields (EMF) P
No harmful electromagnetic fields P

1.6 (4.35) Protection against moving fan blades N/A
Test with a standard test finger N/A
Test with test probe acc. to Figure 13 (IEC 61032) for N/A
portable luminaire
Blades rounded with radius 2 0.5 mm and: N/A
-hardness less than D60 Shore N/A
-peripheral speed less than 15 m/s N/A
-input power of fan < 2 W at rated voltage N/A

1.6 (4.36) Track-mounted luminaires N/A
Test in accordance with Annex A of N/A

IEC60570:2003/AMD2:2019

1.8 (11) CREEPAGE DISTANCES AND CLEARANCES P

1.8 (11.2.1) |Impulse withstand category (Normal category I1) Category Il [X] Category IIl [] —
Category lll according Annex U N/A
Protected against pollution, reduced creepage and N/A
clearance according Annex P of IEC 61347-1

1.8 (11.2.2) |Creepage distances for frequency up to 30 kHz See Test Table 1.7 (11.2) | P
Creepage distances for frequency over 30 kHz: N/A
- Controlgear marked with Uoyr and fuour according IEC | See Test Table 1.7 (11.2) I N/A
61347-1, clause 7.1, item w
- Requirements according IEC 60664-4 for controlgear | See Test Table 1.7 (11.2) Il N/A
not covered by IEC 61347

1.8 (11.2.3) |Clearances for frequency up to 30 kHz See Test Table 1.7 (11.2) | P
Clearances distances for frequency over 30 kHz: N/A
- Controlgear marked with Up See Test Table 1.7 (11.2) Il N/A
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- Requirements according IEC 60664-4 for controlgear | See Test Table 1.7 (11.2) Il N/A
not covered by IEC 61347

1.9 (7) PROVISION FOR EARTHING N/A

19(7.21 Accessible metal parts N/A

+7.2.3)
Metal parts in contact with supporting surface N/A
Resistance < 0,5 Q.o : N/A
Self-tapping screws used N/A
Thread-forming screws N/A
Thread-forming screw used in a grove N/A
Protective earth makes contact first N/A
Terminal blocks with integrated screwless protective N/A
earthing contacts tested according Annex V
Protective earthing of the luminaire not via built-in N/A
control gear

1.9 (7.2.2 Protective earth continuity in joints, etc. N/A

+7.2.3)

19(7.2.4) Locking of clamping means N/A
Compliance with 4.7.3 N/A

1.9 (7.2.5) Protective earth terminal integral part of connector N/A
socket

1.9 (7.2.6) Protective earth terminal adjacent to mains terminals N/A

1.9 (7.2.7) Electrolytic corrosion of the protective earth terminal N/A

1.9(7.2.8) Material of protective earth terminal N/A
Contact surface bare metal N/A

1.9 (7.2.10) |Class Il luminaire for looping-in N/A
Double or reinforced insulation to functional earth N/A

1.9 (7.2.11) |Protective earthing core coloured green-yellow N/A
Length of earth conductor N/A

1.9(7.2.12) |PELV circuit connected to protective earth for N/A
functional purpose

1.10 (14) SCREW TERMINALS P
Separately approved; component list (see Annex 1) P
Part of the luminaire (see Annex 3) N/A

1.10 (15) SCREWLESS TERMINALS AND ELECTRICAL CONNECTIONS N/A
Separately approved; component list....................... : |(see Annex 1) N/A
Part of the luminaire ............ccccciiniiii, : | (see Annex 4) N/A
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1.11 (5) EXTERNAL AND INTERNAL WIRING P
1.11 (5.2) Supply connection and external wiring P
1.11 (5.2.1) |Means of CONNECLION .......cevveeeiiiiiiiiiiie e ceciieee e, .| Plug Power cord P
Outdoor luminaire has not PVC insulated external N/A
wiring if not Class Il or SELV/PELYV circuits <25V
AC/60 V DC/25 V peak interrupted DC voltage with
freq.uency 10Hz -200 Hz or protected from outdoor
environment
1.11 (5.2.2) |Type of cable........ccccvvreriiiiiiiiiiiiiiiiiiiiiieieivieveeieinens : (see Annex 1) P
Nominal cross-sectional area (Mm2) ............cccoeeneee. © |(see Annex 1) P
Cables equal to IEC 60227 or IEC 60245 P
1.11 (5.2.3) |Type of attachment, X, Y or Z P
1.11 (5.2.5) |Type Z not connected to screws N/A
1.11 (5.2.6) |Cable entries:
- suitable for introduction
- adequate degree of protection
1.11 (5.2.7) |Cable entries through rigid material have rounded N/A
edges
1.11 (5.2.8) |Insulating bushings: N/A
- suitably fixed N/A
- material in bushings N/A
- material not likely to deteriorate N/A
- tubes or guards made of insulating material N/A
1.11 (5.2.9) |Locking of screwed bushings N/A
1.11 (5.2.10) | Cord anchorage: P
- covering protected from abrasion P
- clear how to be effective P
- no mechanical or thermal stress P
- no tying of cables into knots etc. P
- insulating material or lining P
1.11 Cord anchorage for type X attachment: N/A
(5.2.10.1)
a) at least one part fixed N/A
b) types of cable N/A
¢) no damaging of the cable N/A
d) whole cable can be mounted N/A
€) no touching of clamping screws N/A
f) metal screw not directly on cable N/A
g) replacement without special tool N/A
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Glands not used as anchorage N/A
Labyrinth type anchorages N/A
1.11 Adequate cord anchorage for type Y and type Z P
(5.2.10.2) attachment
111 Tests: P
(5.2.10.3)
- impossible to push cable; unsafe P
- pull test: 25 times; pull (N).........veveveiereimininiiinininnnnn, : 60N P
- torque test: torque (NM) .......evvveveveeeieieininieininne. : [0.15Nm P
- displacement < 2 mm 0.2mm P
- no movement of conductors P
- no damage of cable or cord P
- function independent of electrical connection N/A
111 Luminaire with/designed for use with supply cord with maximum current of 2A: N/A
(5.2.10.4)
- Ordinary Class Il luminaire supplied with SELV N/A
< 25V RMS/60V DC
- Ordinary Class Il luminaire supplied with PELV <12V N/A
RMS/30V DC
- Other than ordinary Class Il luminaire supplied with N/A
voltage <12V RMS/30V DC
Pull test of 30N N/A
1.11 (5.2.11) | External wiring passing into luminaire P
1.11 (5.2.12) | Looping-in terminals N/A
1.11 (5.2.13) | Wire ends not tinned N/A
Wire ends tinned: no cold flow P
1.11 (5.2.14) | Mains plug same protection P
Class Il luminaire plug N/A
No unsafe compatibility P
1.11 (5.2.15) | Connectors for Class Il luminaires (IEC 60603 or IEC N/A
62680)
1.11 (5.2.16) | Appliance inlets (IEC 60320) N/A
Installation couplers (IEC 61535) N/A
Appliance inlet or connector systems (IEC 61984) N/A
1.11 (5.2.17) | No standardized interconnecting cables properly N/A
assembled
1.11 (5.2.18) | Used plug in accordance with P
- IEC 60083 N/A
- other standard P
1.11 (5.3) Internal wiring N/A
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1.11 (5.3.1) |Internal wiring of suitable size and type N/A
Through wiring N/A
- not delivered/ mounting instruction N/A
- factory assembled N/A
- socket outlet Ioaded (A) ..cvvvveveeeiiiiiiiieeeee e : N/A
- IEMPETALUIES . ..vvvveeeee e . |(see Annex 2) N/A
Green-yellow for protective earth only N/A
111 Internal wiring connected directly to fixed wiring N/A
(5.3.1.1)
Cross-sectional area (Mm2)...........ccevvvvvvimininininininnnn. : (See Annex 1) N/A
Insulation thickness (Mm) .........ccoccvvieiniin e, : Approved wire N/A
Extra insulation added where necessary N/A
111 Internal wiring connected to fixed wiring via internal current-limiting device N/A
(5.3.1.2)
Cross-sectional area (Mm2)..........cccceeeeeinnnns : see Annex 1 N/A
111 Double or reinforced insulation for class Il N/A
(5.3.1.3)
111 Conductors without insulation P
(5.3.1.4)
1.11 SELV/PELYV current-carrying parts N/A
(5.3.1.5)
1.11 Insulation thickness other than PVC or rubber N/A
(5.3.1.6)
1.11 (5.3.2) |Sharp edges etc. P
No moving parts of switches etc. P
Joints, raising/lowering devices N/A
Telescopic tubes etc. N/A
No twisting over 360° P
1.11 (5.3.3) |Insulating bushings: N/A
- suitable fixed N/A
- material in bushings N/A
- material not likely to deteriorate N/A
- cables with protective sheath N/A
1.11 (5.3.4) |Joints and junctions effectively insulated N/A
1.11 (5.3.5) |Strain on internal wiring N/A
1.11 (5.3.6) |Wire carriers P
1.11 (5.3.7) |Wire ends not tinned N/A
Wire ends tinned: no cold flow P
1.11 (5.9) Test to determine suitability of conductors having a reduced cross-sectional N/A
area
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Under test the temperature of the luminaire wiring N/A
insulation not exceed the limits stated in Table 12.2
No damage to luminaire wiring after test N/A
1.12 (8) PROTECTION AGAINST ELECTRIC SHOCK

1.12 (8.2.1) |Live parts not accessible

Basic insulated parts not used on the outer surface
without appropriate protection

Basic insulated parts not accessible with standard test N/A
finger on portable, settable and adjustable luminaires

Basic insulated parts not accessible with @ 50 mm P
probe from outside, other types of luminaires

Lamp and starter holders in portable and adjustable N/A
luminaires comply with double or reinforced insulation
requirements

Basic insulation only accessible under lamp or starter N/A
replacement
Protection in any position P
Double-ended tungsten filament lamp N/A
Insulation lacquer not reliable P
Double-ended high-pressure discharge lamp N/A
Relevant warning according to 3.2.18 fitted to the N/A
luminaire
1.12 (8.2.2) |Portable luminaire adjusted in most unfavourable N/A
position
1.12 Class Il luminaire: P
(8.2.3.a)
- basic insulated metal parts not accessible during N/A
starter or lamp replacement
- basic insulation not accessible other than during N/A
starter or lamp replacement
- glass protective shields not used as supplementary N/A
insulation
1.12 BC lamp holder of metal in class | luminaires shall be N/A
(8.2.3.b) connected to protective earth
1.12 SELYV circuits with exposed current carrying parts: N/A
(8.2.3.c)
Ordinary luminaire: N/A
- voltage under load/ no-load AC (V)....evvveeeeviiiennnen. : N/A
- voltage under load/ no-load DC (V).................: N/A
- interrupted DC voltage (V) ....coooviiveiiiiinnni N/A
- touch current if applicable (MA) .....ccccceveveeviicinnee, : N/A
One conductive part insulated if required N/A
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Other than ordinary luminaire: N/A
- voltage under load/ no-load AC (V)....cvvveeeeviiiinnnenn. : N/A
- voltage under load/ no-load DC (V)..................0 N/A
- interrupted DC voltage (V) ....coeviiiiiiinl N/A
Class Il luminaire only for connection to SELV N/A
Class Il luminaire not provided with means for N/A
protective earthing

1.12 PELYV circuits with exposed current carrying parts: N/A

(8.2.3.d)
Ordinary luminaire: N/A
- voltage under load/ no-load AC (V)......cccvvvvvvvvrnnnns : N/A
- voltage under load/ no-load DC (V)..................: N/A
Other than ordinary luminaire: N/A
- voltage under load/ no-load AC (V)......ccvvvvvvvvinnnns : N/A
- voltage under load/ no-load DC (V)...............uul N/A
One pole insulated if required N/A

1.12 (8.2.4) |Portable luminaire has protection independent of N/A
supporting surface

1.12 (8.2.5) |Compliance with the standard test finger or relevant P
probe

1.12 (8.2.6) |Covers reliably secured N/A

1.12 (8.2.7) |Luminaire other than below with capacitor > 0,5 uF not N/A
exceed 50 V 1 min after disconnection
Portable luminaire with capacitor > 0,1 uF (0.25) not N/A
exceed 34 V 1 s after disconnection
Other luminaires with capacitor > 0,1 pF (0.25) with N/A
plug and track adaptors not exceed 60 V 5 s after
disconnection

1.13(12) ENDURANCE TEST AND THERMAL TEST P

1.13 () If IP > IP 20 relevant test of (12.4), (12.5), (12.6) and (12.7) after (9.2) before (9.3) as —
specified in 1.14

1.13 (12.2) |Selection of lamps and ballasts —
Lamp used according Annex B (Lamp used see Annex 2) —
Control gear if separate and not supplied (Control gear used see —

Annex 2)

1.13(12.3) |Endurance test P
a) MouNting-position ........cccvveeereeiiiiee e : | Normal mounting position —
b) test temperature (°C)........ccveeiiiiiiiiiiieieeee e : | Ta+10°C —
c) total duration () ........coocciere e, . |240h —
d) supply voltage (V) ..ccooeiiiiieiieeeieieeee e D264V —

IEC 60598-2-1 Page 19 of 79



NTC

Product Service Report No.: NTC-SR2308022
IEC 60598-2-1
Clause Requirement + Test Result - Remark Verdict
d) if not equipped with control gear, constant LED module as delivered —
voltage/current (V) or (A) .ceeeeeieeeeeiiiieee e :
1.13 d) Class Il luminaires powered via information technology communication cable: N/A

(12.3.1d)

- voltage under normal operation (V).................: —

- voltage under abnormal operation (V)..............; —

e) luminaire ceases to operate —

f) luminaire with constant light output function N/A

1.13 (12.3.2) | After endurance test:

- no part unserviceable

- luminaire not unsafe

- nho damage to track system N/A

- marking legible

- no cracks, deformation etc.

1.13(12.4) |Thermal test (normal operation) (see Annex 2)
1.13(12.5) |Thermal test (abnormal operation) (see Annex 2)
1.13(12.6) |Thermal test (failed lamp control gear condition): N/A

1.13 (12.6.1) | Through wiring or looping-in wiring loaded by a current —
OF (A) e :

- case of abnormal conditions .........cccceevvviviviivnnnene. : —

- electronic lamp control gear N/A

- measured winding temperature (°C): at 1,1 Un ....: —

- measured mounting surface temperature (°C) at N/A

1L UN s :

- calculated mounting surface temperature (°C) ..... : N/A

- track-mounted luminaires N/A
1.13 (12.6.2) | Temperature sensing control N/A

- case of abnormal conditions .........ccoevevvviiveeverennnn : _

- thermal link N/A
- manual reset cut-out N/A
- auto reset cut-out N/A
- measured mounting surface temperature (°C) ..... : N/A
- track-mounted luminaires N/A
1.13(12.7) |Thermal test (failed lamp control gear in plastic luminaires): N/A
1.13 (12.7.1) | Luminaire without temperature sensing control N/A
1.13 Luminaire with fluorescent lamp < 70W N/A

(12.7.1.1)

Test method 12.7.1.1 or ANNeXW ....c.oooevvvivvvnnnnnnnen. : —
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Test according to 12.7.1.1: N/A
- case of abnormal conditions ...........cccocviiieenieens : —
- Ballast failure at supply voltage (V) ..ccccceeeevvinnnneen. : —
- Components retained in place after the test N/A
- Test with standard test finger after the test N/A
Test according to Annex W: N/A
- case of abnormal conditions ...........ccccceeeeviiieeennn : —
- measured winding temperature (°C): at 1,1 Un ..... : —
- measured temperature of fixing point/exposed part —
(COat L, Un oo :
- calculated temperature of fixing point/exposed part —
(CC) ettt :
Ball-pressure test .......cvvvvvviieee i : See Test Table 1.15 (13.2.1) N/A
1.13 Luminaire with discharge lamp, fluorescent lamp > 70W, transformer > 10 VA N/A
(12.7.1.2)
- case of abnormal conditions ...........ccccceeeviiieennnn : —
- measured winding temperature (°C): at 1,1 Un ..... : —
- measured temperature of fixing point/exposed part —
COlatL,lUn i :
- calculated temperature of fixing point/exposed part —
(CC) ettt e :
Ball-pressure test .......ccccvvvvviviviiiiii : See Test Table 1.15 (13.2.1) N/A
1.13 Luminaire with short circuit proof transformers N/A
(12.7.1.3) <10 VA
- case of abnormal conditions ..............ccceeevviieeene : —
- Components retained in place after the test N/A
- Test with standard test finger after the test N/A
1.13 (12.7.2) | Luminaire with temperature sensing control N/A
- thermal liNK .......coooveeeeeeeeceeeeeeee e : |yes [ No [J —
- manual reset CUL-OUL ...........cccoevrevereerereerereeeeeeenenens : |yes [ No [J —
- AULO FESEE CUL-OUL ......voeeceveeeeceetceeeeee et : |yes [ No [J —
- case of abnormal conditions ............ccccceeviiieennnn : —
- highest measured temperature of fixing point/ —
eXPOSed PArt (PC): .uuveeiiiiieei e :
Ball-pressure test: .......ooocccvveeeieeiee e . | See Test Table 1.15 (13.2.1) N/A
1.14 (9) RESISTANCE TO DUST AND MOISTURE P
1.14 () If IP > IP 20 the order of tests as specified in clause 1.12 N/A
1.14 (9.2) Tests for ingress of dust, solid objects and moisture: P
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- classification according to IP.........ccccoeeeeeeniicinne, : IP65 for luminaire, —
IP44 for Plug
- mounting position during test ..........ccccceeeveeriiiinneen, ;| Normal mounting position —
- fixing screws tightened; torque (NmM) ...........cc.o...... | — —
- tests according to ClauSes.........ccccveevvvieieviiiee e : | IP65 for luminaire (Clause —
9.2.2&9.2.6)
IP44 for Plug (Clause 9.2.0 &
9.2.5)
- electric strength test afterwards P
a) no deposit in dust-proof luminaire N/A
b) no talcum in dust-tight luminaire IP65 for luminaire P
) no trace of water on current-carrying parts or on IP65 for luminaire P
insulation where it could become a hazard
c.1) For luminaires without drain holes — no water N/A
entry
c.2) For luminaires with drain holes — no hazardous N/A
water entry
d) no water in watertight, pressure watertight, high N/A
pressure and temperature water jet-proof or high
pressure and cold water jet-proof luminaire
€) no contact with live parts (IP 2X) N/A
€) no entry into enclosure (IP 3X and IP 4X) IP44 for Plug P
e) no contact with live parts through drain holes and N/A
ventilation slots (IP3X and IP4X)
f) no trace of water on part of lamp requiring protection N/A
from splashing water
g) no damage of protective shield or glass envelope N/A
1.14 (9.3) Humidity test 48 h 25%; 93%R.H.; 48h P
1.15 (10) INSULATION RESISTANCE AND ELECTRIC STRENGTH
1.15 (10.2.1) | Insulation resistance test
Cable or cord covered by metal foil or replaced by a —
metal rod of MM @ ..., :
Insulation resistance (MQ): N/A
SELV/PELV: N/A
- between current-carrying parts of different polarity : N/A
- between current-carrying parts and mounting surface N/A
- between current-carrying parts and metal parts of the N/A
JUMINAITE ..o :
- between the outer surface of a flexible cord or cable N/A
where it is clamped in a cord anchorage and
accessible metal parts........cccccceveee v, :
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- Insulation bushings as described in Section 5 ...... : N/A
Other than SELV/PELV:
- between live parts of different polarity ................... ©|100MQ [required 2MQ]
- between live parts and mounting surface .............. ©|100MQ [required 2MQ)]
- between live parts and metal parts ............cccoceeeee. : N/A
- between live parts of different polarity through act|on N/A
Of @ SWILCH.....eeiiii i :
- between the outer surface of a flexible cord or cable N/A

where it is clamped in a cord anchorage and
accessible metal parts..........cocceviiin :

- Insulation bushings as described in Section 5 ......: N/A
1.15 (10.2.2) | Electric strength test P
Dummy lamp N/A
Luminaires with ignitors after 24 h test N/A
Luminaires with manual ignitors N/A
Test voltage (V): P
SELV/PELV: N/A
- between current-carrying parts of different polarity : N/A
- between current-carrying parts and mounting surface N/A
- between current-carrying parts and metal parts of the N/A
[UMINAINE .. e :
- between the outer surface of a flexible cord or cable N/A

where it is clamped in a cord anchorage and
accessible metal partS..........cccccvvevevvieieininiri. :

- Insulation bushings as described in Section 5 ...... : N/A

Other than SELV/PELV:

- between live parts of different polarity ................... . 11554V

- between live parts and mounting surface .............. . 11554V

- between live parts and metal parts ............ccceeenneee. : N/A
- between live parts of different polarity through actlon N/A
Of @ SWILCN....ooiii :

- between the outer surface of a flexible cord or cable N/A

where it is clamped in a cord anchorage and
accessible metal parts..........coccevviiieinn :

- Insulation bushings as described in Section 5....... : N/A
1.15(10.3) |Touch current (MA).......cviiiiiiiiiii el Max. 0,08mA (limit 0,7mA) P
Protective conductor current (mA).....................: Protective conductor current: P

Max. 0,25mA (limit 3,5mA)
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1.16 (13) RESISTANCE TO HEAT, FIRE AND TRACKING P
1.16 (13.2.1) | Ball-pressure test ........cccccveeeeeiiiciiiiieeee e cccnineeee e : See Test Table 1.16 (13.2.1) P
1.16 (13.3.1) | Needle-flame test (10 S) .eevveeeeviivviiiiieee e, : See Test Table 1.16 (13.3.1) P
1.16 (13.3.2) | Glow-wire test (650°C) .......ccevuerrerieeererreeiesiesieseeeenes : | See Test Table 1.16 (13.3.2) P
1.16 (13.4) |Proof tracking test (IEC 60112) ......ccccceeeevivvvvrnnnnnnnn. : See Test Table 1.16 (13.4) N/A
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1.8 (11.2) TABLE I: Creepage distances and clearances
Minimum distances (mm) for a.c. up to 30 kHz sinusoidal voltages
Applicable part of IEC 60598-1 Table 11.1.A* 11.1.B* and 11.2*
Insulation | Measured Required Measured Required
type = clearance clearance *Table creepage creepage *Table
Distance 1: B Min. 5,4 3,0 11.1B Min. 5,4 50 11.1.A
WOrKing VOItAGE (V) .eeoeeeeeeiiiiiee ettt 240Vac —
P Tl ettt ettt ettt <600 X > 600 [] —
Pulse voltage or Up if applicable (KV) ......ccccoeeeiiiiiiiien N/A —
Supplementary information: between different polarities of live parts L/N.
** Insulation type: B — Basic; S — Supplementary; R — Reinforced. See also IEC 60598-1 Annex M.
1.8 (11.2) TABLE II: Creepage distances and clearances N/A
Minimum distances (mm) for a.c. higher than 30 kHz sinusoidal voltages
Applicable part of IEC 61347-1 Table 7 and 8* or IEC 60664-4 Table 1 and 2
Distances Insulation | Measured Required Measured Required
UEC L s clearance *Table creepage creepage *Table
Distance 1:
WOrKiNg VORAGE (V) ..veveiieeiiiiieiiieieieieieteveieisisvsievsisvevnvnsnanessnenenrnnnnns : —
Frequency if applicable (KHZ).........c.ccoviiiiiii e, : —
P T L ettt ettt : |<600[] > 600 [] —
Peak value of the working voltage Uou if applicable (kV) ............. : —

Supplementary information:

** Insulation type: B — Basic; S — Supplementary; R — Reinforced.
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ANNEX 1 TABLE: Critical components information P
Clfeetipert |, | WETIEELITED Type/ model |Technical data Standard SEIE) (.)f 1
No. trademark conformity
Plug B |Jintan Wanda Cord |WD-01 16A, 250V, IP44 VDE 0620- | VDE
& Cable Co., Ltd 2-1 40022498
Supply cord B |Zhongshan Guangli |HO5VV-F 2x1.0mm? EN 50525- |VDE
Electrical 2-21 40048913*
Appliance Co., Ltd.
(Alternative) B |Dong Guan Recheer | HO5RN-F 2x1.0mm? EN 50525- |VDE
ElectricWire & Cable 2-21 40015173*
Co., Ltd.
(Alternative) B [Ningbo Dabu HO5RN-F 2x1.0mm? EN 50525- |VDE
Electric 2-21 40030691*
Appliance Co., Ltd.
(Alternative) B |Guangdong Rifeng |HO5RN-F 2x1.0mm? EN 50525- |VDE
Electrical Cable 2-21 40015999*
Co.,Ltd.
(Alternative) B |Chau's Electrical HO5RN-F 2x1.0mm? EN 50525- |VDE
Co., Ltd. 2-21 40016331*
(Alternative) B |Dong Guan Ever HO5RN-F 2x1.0mm? EN 50525- |VDE
UnitedElectric Wire 2-21 40016757*
& Cable Co., Ltd.
(Alternative) B |Dong Guan Ever HO5RN-F 2x1.0mm? EN 50525- |VDE
UnitedElectric Wire 2-21 40016378*
& Cable Co., Ltd.
Plastic B |Teijin Limited Resin |LN-1250G V-0, 125°C IEC/EN Tested with
enclosure And Plastic 60598-1 |appliance
IEC/EN and UL
60598-2-1 |E50075
(Alternative) | B |LOTTE CHEMICAL |PC-1100U V-0, 125°C IEC/EN | Tested with
CORPORATION 60598-1  |appliance
IEC/EN and UL
60598-2-1 |E85371
External driver | B | Shenzhen Lilutong LLT-M16- IP67, 105°C, 250V, 15A, |[EN 61984 |TUV SUD
input Connector Corp., 15xxxyzuws Poles: 2+PE No. B
connector Ltd. series; IP66 tested with 090230 0010
LLT-M16- appliance Rev.00
15xxxy3sY
series
Alternative D |Shenzhen Weichat |EW-M16-3P IP68, 105°C, 400V, EN 60998- |TUV SUD
Technology Co., Ltd. 17.5A, 1; No. B
Poles: 2+PE EN 60998- | 104275 0001
IP66 tested with 2-1; Rev.01
appliance EN 62444
LED PCB B | Shenzhen ZYD ZYD-L V-0, 130°C, metal base ||gc/eN | Tested with
Electronic 60598-1  |appliance
Technology Co Ltd IEC/EN and UL
60598-2-1 |E483786
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(Alternative) | B |Shenzhen HYY Sci- |HYY-01 V-0, 130°C, metal base ||Ec/EN Tested with
Tech Co Ltd 60598-1 appliance
IEC/EN and UL
60598-2-1 |E467377
(Alternative) | B | GOLDENMAX GF432 V-0; 1300C IEC/EN Tested with
INTERNATIONAL 60598-1 appliance
TECHNOLOGY IEC/EN and UL
(ZHUHAI) LTD 60598-2-1 |E330731
(Alternative) | B | SHENZHEN YF-5 V-0; 1300C IEC/EN Tested with
YIFANG 60598-1 |appliance
ELECTRONICS CO IEC/EN and UL
LTD 60598-2-1 |E320003
(Alternative) | B |INTERNATIONAL |DLC3 V-0; 1300C IEC/EN Tested with
LAMINATE 60598-1 appliance
MATERIAL LTD IEC/EN and UL
60598-2-1 |E134893
LEDs B |MLS E2835UX20( Vf: 2,8-3.7VDC; IEC TR Tested with
A) If: 60mA 62778 apoliance
CCT: 2700-6500K pp
Diffuser B | Trinseo (Hong EMERGE PC PC, V'O, 12500, UL 94 Tested with
Kong) LTD 8830-(m) LT(f1) | Min.3mm thick. appliance
and
E206114
Diffuser B |BASF CORP 130FR(+)(fF1)(t7 | pPET, V-0, 125°C, UL 94 Tested with
) Min.3mm thick. appliance
and E36632
Supplementary information:
1 Provided evidence ensures the agreed level of compliance. See OD-CB2039.
The codes above have the following meaning:
A - The component is replaceable with another one, also certified, with equivalent characteristics
B - The component is replaceable if authorised by the test house
C - Integrated component tested together with the appliance
D - Alternative component

IEC 60598-2-1
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ANNEX 2 TABLE: Thermal tests of Section 12 P

TYPE reference .....coooeeeeeee e : LL.IP67.180.XY —

Lamp USEA.......c.cveeiieeee et : -- —

Lamp control gear used.........ccccccoevvvvveeeeeeeecccinnnn, : -- —

Mounting position of luminaire As normal use —

Supply wattage (W) : -- —

Supply current (A) -- —

Temperatures in test 1 - 4 below are corrected for 45 —
L= T (O T :

- abnormal operating mode ............cccoccvvvevrrrnene. . |a. short-circuit one LED; —
b. open-circuit one LED;

c. short-circuit LED driver
output

112 (12.4) |-testl:rated vOltage ......cccccevvuvrveeviieieeiiiee e : -- —

- test 2: 1,06 times rated voltage or 1,05 times rated 1.06X220Vac —
wattage or 1,1 times constant voltage/current ...... : I: 2.674A:; P: 592.8W: PF0.947

1.06X240Vac
I: 3.167A; P: 769.8W; PF0.955

- test 3: Load on wiring to socket-outlet, 1,06 tlmes -- —
voltage or 1,05 times wattage ..........cccccoevveeerinnenn. :

Through wiring or looping-in wiring loaded by a current -- —
of Aduring the test .........cccviiiii e :

1.12 (12.5) |-test4: 1,1 times rated voltage or 1,05 times rated -- —
wattage or 1,1 times constant voltage/current ....... :

Temperature measurements (°C)

Cl. 12.4 — normal Cl. 12.5 — abnormal
Part Ambient | test1l test 2 test 3 limit test 4 limit
1 2
Plug 45 -- 46.5 47.5 -- 90 -- --
Input wire 45 -- 45.7 46.1 -- 90 -- --
Eé(:]irgglc)?river input 45 -- 48.2 48.9 -- 100 -- --
Plastic enclosure 45 -- 46.3 47.8 -- 125 - --
Output wire near LED 45 -- 50.1 52.3 -- 90 -- --
PWB near LED 45 -- 65.4 68.7 -- 130 -- --
Lens 45 - 62.7 64.2 - 130 - -
Marking 45 -- 51.5 50.4 -- 90 -- --
Mounting surface 45 -- 47.4 48.3 -- 90 -- --
Ambient 45 - 45.0 45.0 - - - --
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Supplementary information:--
1.16 (13.2.1) | TABLE: Ball Pressure Test of Thermoplastics P
Allowed impression diameter (mm): <2.0
Object/ Part No./ Material Manufacturer/ Test temperature (°C) |Impression diameter (mm)
trademark
LED PCB See Annex A 125 151
Plastic lens See Annex A 125 1.32
Plastic enclosure See Annex A 125 1.35
Supplementary information: --
1.16 (13.3.1) | TABLE: Needle-Flame Test(IEC60695-11-5)) P
Object/ Part No./ Manufacturer/ Duration of Ignition of Duration of
Material trademark application of test specified layer burning(s) Verdict
flame (s) (Yes/No)
LED Driver PCB See Annex A 10s No Os
Plastic lens See Annex A 10s No Os
Plastic enclosure See Annex A 10s No Os
Supplementary information: --
1.16 (13.3.2) | TABLE: Glow-wire test (IEC 60695-2-11) P
Glow wire temperature................cccceevvenenna: |650°C
Object/ Part No./ Manufacturer/ Ignition of specified Duration of burning
Material trademark layer (tb) Verdict
Yes/No (s)
LED Driver PCB See Annex A No 0
Plastic lens See Annex A No 0
Plastic enclosure See Annex A No 0
Any flame or glowing of the sample extinguished within 30 s of withdrawing the glow-wire, and any Yes
burning or molten drop did not ignite the underlying parts (Yes/No):
Supplementary information: --
1.16 (13.4) |TABLE: Proof tracking test (IEC 60112) N/A
Test voltage PTI ..o . |175V
Object/ Part No./ Material Manufacturer/ Withstand 50 drops without failure on three | Verdict
trademark places or on three specimens
Supplementary information:

IEC 60598-2-1
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Screw terminals (part of the luminaire) N/A
(14) SCREW TERMINALS N/A
(14.2) Type of terminal........cccccoeeiiiiiiiiie e, : VDE approved =
Rated current (A) ...c.ooeeveccieieeeee e : —
(14.3.2.1) One or more conductors N/A
(14.3.2.2) Special preparation N/A
(14.3.2.3) Terminal size N/A
Cross-sectional area (Mm3).........ccccceeeeeceveiiinnnnns : N/A
(14.3.3) Conductor space (MM).......ccccvveeeeeireeeeeiieee e, : N/A
(14.4) Mechanical tests N/A
(14.4.1) Minimum distance N/A
(14.4.2) Cannot slip out N/A
(14.4.3) Special preparation N/A
(14.4.4) Nominal diameter of thread (metric ISO thread). : N/A
External wiring N/A
No soft metal N/A
(14.4.5) Corrosion N/A
(14.4.6) Nominal diameter of thread (mm) ..........cevvveeeeees : N/A
Torque (NM) ..o : N/A
(14.4.7) Between metal surfaces N/A
Lug terminal N/A
Mantle terminal N/A
Pull test; pull (N) ..ooovvveeiieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeees : N/A
(14.4.8) Without undue damage N/A
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screwless terminals (part of the luminaire) N/A
(15) SCREWLESS TERMINALS N/A
(15.2) Type of terminal..........ccoooiiiiiiiiiiiii e —
Rated current (A) .......occveeeiiiieee e —
(15.3.1) Material N/A
(15.3.2) Clamping N/A
(15.3.3) Stop N/A
(15.3.4) Unprepared conductors N/A
(15.3.5) Pressure on insulating material N/A
(15.3.6) Clear connection method N/A
(15.3.7) Clamping independently N/A
(15.3.8) Fixed in position N/A
(15.3.10) Conductor size N/A
Type of conductor N/A
(15.5.1) Terminals internal wiring N/A
(15.5.1.1) Pull test spring-type terminals (4 N, 4 samples)....: N/A
(15.5.1.2) Pull test pin or tab terminals (4 N, 4 samples)......: N/A
Insertion force not exceeding 50 N N/A
(15.5.1.2) Permanent connections: pull-off test (20 N) N/A
(15.6) Electrical tests
Voltage drop (mV) after 1 h (4 samples)............: N/A
Voltage drop of two inseparable joints N/A
Number of CyCles........ccvvviiiiiii —
Voltage drop (mV) after 10th alt. 25th cycle N/A
(4 SAMPIES) ..eeeeieiiiiieeie e
Voltage drop (mV) after 50th alt. 100th cycle N/A
(4 SaMPIES) ..
After ageing, voltage drop (mV) after 10th alt. N/A
25th cycle (4 samples) ...
After ageing, voltage drop (mV) after 50th alt. N/A
100th cycle (4 samples) .......eveeriniiiiiiieeeeeeee!
(15.7) Terminals external wiring N/A
Terminal size and rating N/A
(15.8.1) Pull test spring-type terminals or welded connections N/A
(4 samples); pull (N) ..o
Pull test pin or tab terminals (4 samples); N/A
(15.9) Contact resistance test N/A
Voltage drop (mV) after 1 h N/A
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terminal 1 2 3 4 5 6 7 8 9 10
voltage drop (mV)
Voltage drop of two inseparable joints N/A
Voltage drop after 10th alt. 25th cycle N/A

Max. allowed voltage drop (mV)................ : —
terminal 1 2 3 4 5 6 7 8 9 10
voltage drop (mV)

Voltage drop after 50th alt. 100th cycle N/A

Max. allowed voltage drop (mV)................ : —
terminal 1 2 3 4 5 6 7 8 9 10

voltage drop (mV)

Continued ageing: voltage drop after 10th alt. 25th cycle N/A

Max. allowed voltage drop (mV)................ : —
terminal 1 2 3 4 5 6 7 8 9 10

voltage drop (mV)

Continued ageing: voltage drop after 50th alt. 100th cycle N/A

Max. allowed voltage drop (mV) ................ : —
terminal 1 2 3 4 5 6 7 8 9 10

voltage drop (mV)
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4 (4) GENERAL REQUIREMENTS P

-(4) Insulation materials for double or reinforced insulation | (see Annex N) N/A
according requirements in Annex N of IEC 61347-1

-4 Compliance of independent controlgear enclosure with N/A
IEC 60 598-1

-4 Built-in electronic controlgear with double or reinforced | (see Annex Q) N/A
insulation comply with Annex O of
IEC 61347-1

4 (4) SELV controlgear comply with Annex | of this part 2 (see Annex L) N/A

4(-) Transformer comply with IEC 61558 N/A
Dielectric strength test of insulated winding wires is N/A

limited to 3 kV if input voltage < 300 V

6 (6) CLASSIFICATION P
BUilt-in CONIOIGEAr ......cveveeeeeeeeeeeeecee e, ; Yes XI No [
Independent controlgear ............ccccceeeevveeereenennne. : Yes [] No [X
Integral CONtrolgear ...........cooeeeevevevereresisnenennn, . Yes [ No [X

6 (-) Auto-wound Controlgear .............c.occeeveeeeeeenennne. . Yes [ No [X
Separating Controlgear .............ccocovvveveveeeeeeeenns ; Yes [ No [X
Isolating controlgear ............ccccceevevveveeeeeeeeeennne. : Yes X No []
SELV CONIOIGEAT .....oveveeeeeeeeeeeeeeee e ; Yes [ No [X

7(7) MARKING N/A

7.1(7.1) Mandatory markings N/A
a) mark of origin N/A
b) model number or type reference N/A
¢) symbol for independent controlgear, if applicable N/A
d) correlation between interchangeable parts and N/A

controlgear marked

e) rated supply voltage (V) N/A
supply frequency (Hz) N/A
supply current (A) N/A
f) earthing symbol N/A
k) wiring diagram N/A
[) value of tc N/A
m) symbol for declared temperature N/A
t) LUM earthing symbol N/A
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u) if not SELV maximum working voltage Uo« between: N/A
- output terminals (V) ...ocveveeiieiieiiiee e : N/A
- output terminals and earth (V) .....ccccccovivererinnenn, : N/A
7.1() Constant voltage type: Yes[] No[X
- rated output power Prated (W) .ooovivieiiniiiiieiiieenn, : N/A
- rated output voltage Urated (V) «oevevviiiivieeeieeeinins : N/A
Constant current type: YesX] No[]
- rated output power Prated (W) ..vvvvvevvvvviivinininininnns : N/A
- rated output current lrated (A) «vvvvvevevereeermenininininnn : N/A
Indication if for LED modules only N/A
7.1(7.2) Marking durable and legible N/A
Rubbing 15 s water, 15 s petroleum; marking legible N/A
7.2 (7.1) Information to be provided, if applicable N/A
h) declaration of protection against accidental N/A
contact
i) cross-section of conductors (mm?2) N/A
j) number, type and wattage of lamp(s) N/A
s) SELV symbol N/A
7.2(-) - declaration of mains connected windings N/A
8 (10) PROTECTION AGAINST ACCIDENTAL CONTACT WITH LIVE PARTS N/A
-(10.1) Controlgear protected against accidental contact with N/A
live parts
- (A2) Voltage measured with 50 k (see Annex A) N/A
- (A3) Voltage > 35 V peak or > 60 V d.c. or protective (see Annex A) N/A
impendance device
-(10.1) Lacquer or enamel not used for protection or N/A
insulation
Adequz_ite mechanical strength on parts providing N/A
protection
- (10.2) Capacitors > 0,5 pF: voltage after 1 min (V): <50V : N/A
- (10.3) Controlgear providing SELV N/A
Accessible conductive parts are insulated from live N/A
parts by double or reinforced insulation in SELV
controlgear
No connection between output circuit and the body or N/A
protective earthing circuit
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No possibility of connection between output circuit and N/A
the body or protective earthing circuit through other
conductive parts

SELYV outputs separated by at least basic insulation N/A
ELV conductive parts insulated as live parts N/A
Tests according Annex L of IEC 61347-1 (see Annex L) N/A
-(10.4) Accessible conductive parts in SELV circuits N/A
Output voltage under load < 25 Vr.m.s. or <60 V d.c. N/A
If output voltage > 25V r.m.s. or>60Vd.c,; N/A

No load output < 35 V peak or <60 V d.c and touch
current does not exceed 0,7 mA (peak)
OF 2 MA .C. oo

One conductive part is insulated if output voltage or N/A
current exceeding the values above and withstand test
voltage 500 V

Double or reinforced insulation bridged by appropriate N/A
and at least two resistors or two Y2 capacitors or one
Y1 capacitor

Y1 or Y2 capacitors comply with IEC 60384-14 N/A
Resistors comply with test (a) in 14.1 of N/A
IEC 60065

9(8) TERMINALS N/A

-(8.1) Integral terminals N/A
Screw terminals according section 14 of IEC 60598-1.: N/A
Separately approved; component list (see Annex 1) N/A
Part of the controlgear (see Annex 2) N/A
Screwless terminals according section 15 of IEC 60598-1.: N/A
Separately approved; component list (see Annex 1) N/A
Part of the controlgear (see Annex 3) N/A

-(8.2) Terminals other than integral terminals N/A
Comply with relevant IEC standard (see Annex 1) N/A
Suit the conditions N/A
Satisfy additional relevant requirements of this N/A
standard

10 (9) PROVISION FOR PROTECTIVE EARTHING N/A

-(9.2) Provisions for protective earthing N/A
Terminal complying with clause 8 N/A

IEC 60598-2-1 Page 35 of 79



NTC

Product Service Report No.: NTC-SR2308022

IEC 61347-2-13

Clause Requirement + Test Result - Remark Verdict
Locked against loosening and not possible to loosen N/A
by hand
Not possible to loosen clamping means unintentionally N/A
on screwless terminals
All parts of material minimizing the danger of N/A
electrolytic corrosion
Made of brass or equivalent material N/A
Contact surface bare metal N/A
Test according 7.2.3 of IEC 60598-1 N/A

-(9.2) Provision for functional earthing N/A
Comply with clause 8 and 9.1 N/A
Functional earth insulated from live parts by double or N/A
reinforced insulation

-(9.3) Lamp controlgear with conductors for protective earthing by tracks on printed N/A
circuit board
Test with a current of 25 A between earthing terminal N/A
or earthing contact and each of the accessible metal
parts;

measured resistance (Q) at > 10 A according 7.2. 3 of
IEC 60598-1: <0,5Q .oooviiivieiiiie e :

-(9.49) Earthing of built-in lamp controlgear N/A
Earth by means of fixing to earthed metal of luminaire N/A
in compliance of 7.2 of IEC 60598-1
Earthing terminal only for earthing the built-in N/A
controlgear

-(9.5) Earthing viaindependent controlgear N/A

-(9.5.1) Earth connection to other equipment N/A
Looping or through connection, conductor min. 1,5 N/A
mmz and of copper or equivalent
Protective earthing wires in line with 5.3.1.1 and N/A
clause 7 of IEC 60598-1

-(9.5.2) Earthing of the lamp compartments powered via the independent lamp controlgear N/A
Test with a current of 25 A between input and output N/A

earth terminals; measured resistance (Q2) between
earthing terminal or earthing contact and each of the
accessible metal parts at > 10 A according 7.2.3 of
IEC 60598-1: <0,5Q ooiiiiiiieiiie e :

Output earthing terminal marked as in 7.1 t) of IEC N/A
61347-1
11 (11) MOISTURE RESISTANCE AND INSULATION P
-(11) After storage 48 h at 91-95% relative humidity and 20-30 °C measuring of insulation P
resistance:
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For basic insulation > 2 MQ .......cccoceeviiiieenennnne. ; > 100 MQ P
For double or reinforced insulation >4 MQ ......... : > 100 MQ P
Between primary and secondary circuits in controlgear N/A
providing SELV, values in Annex L in IEC 61347-1

12 (12) ELECTRIC STRENGTH P

-(12) Immediately after clause 11 electric strength test for P
1 min
Basic insulation for SELV, test voltage 500 V N/A
Working voltage < 50 V, test voltage 500 V N/A
Working voltage > 50 V < 1000 V, test voltage (V): P
Basic insulation, 2U + 1000 V 1500V P
Supplementary insulation, 2U + 1000 V N/A
Double or reinforced insulation, 4U + 2000 V 3000V P
No flashover or breakdown P
Solid or thin sheet insulation for double or reinforced N/A
insulation fulfil the requirements in Annex N in IEC
61347-1

14 (14) FAULT CONDITIONS P

-(14.1) When operated under fault conditions the controlgear: P
- does not emit flames or molten material P
- does not produce flammable gases P
- protection against accidental contact not impaired P

Thermally protected controlgear does not exceed the N/A
marked temperature value

Fault conditions: capacitors, resistors or inductors (see appended table) P
without proof of compliance with relevant
specifications have been short-circuited or
disconnected

-(14.2) Short-circuit of creepage distances and clearances if | (see appended table) N/A
less than specified in clause 16 in Part 1 (after any
reduction in 14.2 - 14.5)

-(14.3) Short-circuit or interruption of semiconductor devices |(see appended table) N/A
-(14.4) Short-circuit across insulation consisting of lacquer, (see appended table) N/A
enamel or textile
- (14.5) Short-circuit across electrolytic capacitors (see appended table)
Short-circuit or interruption of SPDs (see appended table)
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14 () Reversed voltage polarity if d.c. supplied control gear |(see appended table) P

- (14.6) After the tests has been carried out on three samples:

The insulation resistance > 1 MQ ...........ccevvvennn... : > 100 MQ

No flammable gases

No accessible parts have become live

T |T|TV|(T| O

During the tests, a five-layer tissue paper, where the
test specimen is wrapped, does not ignite

-(14.7) Relevant fault condition tests with high-power a.c. --
supply and in turn to a d.c. supply

14 (-) Temperature declared thermally protected lamp N/A
controlgear fulfil requirements in Annex C

15 () TRANSFORMER HEATING P
15.1 General P
Transformer comply with clause L.6 and L.7 of IEC
61347-1
Output voltage of SELV controlgear not exceed limits P
in 10.4 of IEC 61347-1 during the test of 15.1 and 15.2
15.2 (-) Normal operation P
Comply with clause L.6 of IEC 61347-1 P
15.3(-) Abnormal operation P
Comply with clause L.7 of IEC 61347-1 P
Double LED modules or equivalent load connected in N/A
parallel to the output terminals of constant voltage
type
Double LED modules or equivalent load connected in N/A
serial to the output terminals of constant current type
15 (-) During and at the end of the tests no defect impairing safety, nor any smoke or P
flammable gases produced
16 (15) CONSTRUCTION P
- (15.1) Wood, cotton, silk, paper and similar fibrous material P
Wood, cotton, silk, paper and similar fibrous material P
not used as insulation
- (15.2) Printed circuits
Printed circuits used as internal connections complies
with clause 14
- (15.3) Plugs and socket-outlets used in SELV or ELV circuits N/A
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No dangerous compatibility between output socket- N/A
outlet and a plug for socket-outlets for input circuit in
relation to installation rules, voltages and frequencies

Plugs and socket-outlets for SELV comply with IEC N/A
60906-3 and IEC 60884-2-4

Plugs and socket-outlets for SELV <3 A, <25V r.m.s. N/A
or <60V d.c. and <72 W comply with IEC 60906-3
and IEC 60884-2-4 or:

- plugs not able to enter socket-outlets of other N/A
standardised system
- socket-outlets not admit plugs of other standardised N/A
system
- socket-outlets without protective earth N/A
- (15.4) Insulation between circuits and accessible parts P
-(15.4.2) SELYV circuits N/A
Source used to supply SELV circuits: N/A
- safety isolating transformer in accordance with N/A
relevant part 2 of IEC 61558
- controlgear providing SELV in accordance with N/A
relevant part 2 of IEC 61347
- another source N/A
Voltage in the circuit not higher than ELV N/A
SELV circuits insulated from LV by double or N/A
reinforced insulation
SELYV circuits insulated from non SELV circuits by N/A
double or reinforced insulation
SELYV circuits insulated from FELV circuits by N/A
supplementary insulation
SELV circuits insulated from other SELV circuits by N/A
basic insulation
SELV circuits insulated from accessible conductive N/A
parts according Table 6 in 15.4.5
-(15.4.3) FELYV circuits N/A
Source used to supply FELV circuits: N/A
- separating transformer in accordance with relevant N/A

part 2 of IEC 61558

- separating controlgear providing basic insulation N/A
between input and output circuits in accordance with
relevant part 2 of IEC 61347

- another source N/A

- source in circuits separated by the LV supply by N/A
basic insulation

Voltage in the circuit not higher than ELV N/A
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FELV circuits insulated from LV supply by at least N/A
basic insulation
FELYV circuits insulated from other FELV circuits if N/A
functional purpose
FELV circuits insulated from accessible conductive N/A
parts according Table 6 in 15.4.5
Plugs and socket-outlets for FELV system comply with: N/A
- plugs not able to enter socket-outlets of other voltage N/A
systems
- socket-outlets not admit plugs of other voltage N/A
systems
- socket-outlets have a protective conductor contact N/A

-(15.4.9) Other circuits N/A
Insulation between circuits other than SELV or FELV N/A
and accessible conductive parts in according Table 6
in 15.4.5.

- (15.4.5) Insulation between circuits and accessible conductive parts N/A
Accessible conductive parts insulated from active N/A
parts of electric circuits by insulating according Table
6
Requirements for Class Il construction with equipotential bonding for protection N/A
against indirect contact with live parts:

- all conductive parts are connected together N/A
- conductive parts are reliably connected together N/A

according test of IEC 60598-1 cl. 7.2.3

- conductive parts comply with requirements of Annex N/A
A in case of insulation fault

17 (16) CREEPAGE DISTANCES AND CLEARANCES P
- (16.2) General P
Creepage distances and clearances according to 16.2 N/A
and 16.3
Controlgears providing SELV comply with additional N/A
requirements in Annex L
Insulating lining of metallic enclosures No enclosures N/A
Controlgear protected against pollution comply with (see Annex P) N/A
Annex P
- (16.2) Creepage distances
-(16.2.2) Minimum creepage distances for working voltages
Creepage distances according to Table 7 (see appended table) P
-(16.2.3) Creepage distances for working voltages with frequencies above 30 kHz N/A
Creepage distances according to Table 8 (see appended table) N/A
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-(16.3) Clearances P
- (16.3.2) Clearances for working voltages P
Clearances distances according to Table 9 (see appended table) P
- (16.3.3) Clearances for ignition voltages and working voltages with higher frequencies N/A
Clearances distances for basic or supplementary (see appended table) N/A
insulation according to Table 10
Clearances distances for reinforced insulation (see appended table) N/A
according to Table 11
18 (17) SCREWS, CURRENT-CARRYING PARTS AND CONNECTIONS P
Screws, current-carrying parts and connections in compliance with IEC 60598-1 N/A
(clause numbers between parentheses refer to IEC 60598-1)
(4.12) Electrical connections N/A
(4.11.1) Contact pressure N/A
(4.11.2) Screws: N/A
- self-tapping screws N/A
- thread-cutting screws N/A
(4.11.3) Screw locking: N/A
- spring washer N/A
- rivets N/A
(4.11.4) Material of current-carrying parts P
(4.11.5) No contact to wood or mounting surface P
(4.11.6) Electro-mechanical contact systems N/A
(4.12) Mechanical connections and glands N/A
(4.12.1) Screws not made of soft metal N/A
Screws of insulating material N/A
Torque test: torque (NM); part.......cccceeevvcvenennnnnn : N/A
Torque test: torque (NmM); part.......ccccccoevuvveeeeenenn. : N/A
Torque test: torque (NmM); part.......cccccoevuvveeeeenenn. : N/A
(4.12.2) Screws with diameter <3 mm screwed into metal N/A
(4.12.4) Locked connections: N/A
- fixed arms; torque (NM) ..., : N/A
- lampholder; torque (NM) ....cceeveiiiiieiieeeee, : N/A
- push-button switches; torque 0,8 Nm ................ : N/A
(4.12.5) Screwed glands; force (NM).....ccccoovvvcivieeeeeeeinnns : N/A
19 (18) RESISTANCE TO HEAT, FIRE AND TRACKING P
-(18.1) Ball-pressure test ........cccveeeeieiiiiiiiiieee e : See Test Table 19 (18.1) P
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- (18.2) Test of printed boards .........ccccoceiiii i : V-0, UL approved PCB P
-(18.3) GlOW-WIre teSt .....vvvveiieeeiiiiiiieeee e e e : See Test Table 19 (18.3) P
- (18.4) Needle flame test .......ccccvveevee i, : See Test Table 19 (18.4) P
- (18.5) Tracking test .........occvvviiiiiiiieiie e : See Test Table 19 (18.5) N/A
20 (19) RESISTANCE TO CORROSION N/A
- test according 4.18.1 of IEC 60598-1 N/A
- adequate varnish on the outer surface N/A
21 (-) MAXIMUM WORKING VOLTAGE (Uout) IN ANY LOAD CONDITION N/A
Not exceed declared maximum working voltage Uout in N/A
any load condition
14 TABLE: tests of fault conditions P
Part Simulated fault Hazard
R14 SC Unit shut down immediately, Can be recoverable. NO
D81 SC Unit shut down immediately, Can be recoverable. NO
Supplementary information:
*SC for short-circuit, OC for open-circuit
17 (16) TABLE: clearance and creepage distance measurements (mm) P
Applicable part of IEC 61347-1 Table 7 — 11*
Distances Insulation | Measured Required Measured Required
type ™ clearance clearance *Table creepage creepage *Table
Distance 1: B 2.6 3.0 9 3.7 5.0 7
WOrking VOItAGE (V) «eveeeeiiiiiee it See Supplementary —
information
Frequency if applicable (KHZ) .........cccooiiiiiiie See Supplementary —
information
P Tl ettt ettt ettt <600 X > 600 [] —
Peak value of the working voltage Uou if applicable (kV) .............: See Supplementary —
information
Pulse voltage if applicable (KV) ......ccoooiiiiiiiiieeieeee - —
Supplementary information:
Distance 1: between different polarities of L and N;

** Insulation type: B — Basic; S — Supplementary; R — Reinforced
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(A) ANNEX A - TEST TO ESTABLISH WHETHER A CONDUCTIVE PART IS A LIVE N/A
PART WHICH MAY CAUSE AN ELECTRIC SHOCK

(A1) Comply with A.2 or A.3 N/A
(A.2) Voltage <35V peak or 60V d.C ..ccovcvvvvevviiiieennennnd N/A
(A.3) If voltage measured according Clause A.2 exceeds N/A

the limit value;
touch current does not exceed 0,7 mA (peak)

OF 2 MA Qi i
Comply with Annex G.2 of IEC 60598-1 N/A
©) ANNEX C — PARTICULAR REQUIREMENTS FOR ELECTRONIC LAMP N/A

CONTROLGEAR WITH MEANS OF PROTECTION AGAINST OVERHEATING

(C3) GENERAL REQUIREMENTS N/A
(C3.1) Thermal protection means integral with the convertor, N/A
protected against mechanical damage
Renewable only by means of a tool N/A
If function depending on polarity, for cord-connected N/A
equipment protection means in both leads
Thermal links comply with IEC 60691 N/A
Electrical controls comply with IEC 60730-2-3 N/A
(C3.2) No risk of fire by breaking (clause C7) N/A
(C5) CLASSIFICATION N/A

a) automatic resetting type

b) manual resetting type

¢) non-renewable, non-resetting type

d) renewable, non-resetting type

e) other type of thermal protection; description .. :

(C6) MARKING N/A
(C6.1) Symbol for temperature declared thermally protected N/A
ballasts
(C6.2) Declaration of the type of protection provided N/A
(C7) LIMITATION OF HEATING N/A
(C7.1) Preselection test: N/A
Test sample placed for at least 12 h in an oven having N/A
temperature (tc - 5) K
No operation of the protection device N/A
(C7.2) Functioning of protection means: N/A

IEC 60598-2-1 Page 43 of 79




NTC

Product Service Report No.: NTC-SR2308022

IEC 61347-2-13

Clause Requirement + Test Result - Remark Verdict

Normal operation of the sample in a test enclosure N/A
according to Annex D at an ambient temperature such
that (tc +0; -5) °C is obtained

No operation of the protection device N/A

Introducing of the most onerous test condition N/A
determined during test of clause 14.2 to 14.5

Output of windings connected to the mains supply N/A
short-circuited, and other part of the controlgear
operated under normal conditions

Increasing of the current through the windings N/A

continuously until operation of the protection means

Continuous measuring of the highest surface N/A

temperature

Ballasts according to C5 a) or C5 e) operated until N/A

stable conditions are achieved

Automatic-resetting thermal protectors working 3 times N/A

Ballasts according to C5 b) working 6 times N/A

Ballasts according to C5 c¢) and C5) d) working once N/A

Highest temperature does not exceed the marked N/A

value

Any overshoot of 10% over the marked value within N/A

15 min

After 15 min value not exceed marked value N/A
(D) ANNEX D — REQUIREMENTS FOR CARRY OUT THE HEATING TESTS OF N/A

THERMALLY PROTECTED LAMP CONTROLGEAR

Tests in C7 performed in accordance with Annex D, if N/A
applicable
(F) ANNEX F — DRAUGHT-PROOF ENCOSURE N/A
Draught-proof enclosure in accordance with the N/A
description
Dimensions of the enclosure N/A
Other design; description N/A
(H) ANNEX H - TESTS N/A
All tests performed in accordance with the advice N/A

given in Annex H, if applicable

I (L) ANNEX I IN THIS PART 2 — PARTICULAR ADDITIONAL REQUIREMENTS FOR N/A
SELV D.C. OR A.C. SUPPLIED ELECTRONIC CONTROLGEARS FOR LED
MODULES

(L.3) Classification N/A

IEC 60598-2-1 Page 44 of 79



NTC

Product Service Report No.: NTC-SR2308022

IEC 61347-2-13

Clause Requirement + Test Result - Remark Verdict
Class | Yes[] No[X --
Class Il Yes[] No[X --
Class Il Yes[] No[X --
non-inherently short circuit proof controlgear Yes[] No[X --
inherently short circuit proof controlgear Yes[] No[X --
fail safe controlgear Yes[] No[X --
non-short-circuit proof controlgear Yes[] No[X --

(L.4) Marking N/A
Adequate symbols are used N/A

(L.5) Protection against electric shock N/A
Comply with clause 9.2 of IEC 61558-1 N/A

(L.6) Heating N/A
No excessive temperatures in normal use N/A
Value if capacitor temarked ................................ : See Annex 1 --
Winding insulation classified as Class ............... : B --
Comply with tests of clause 14 of IEC 61558-1 with N/A
adjustments

(L.7) Short-circuit and overload protection N/A
Comply with tests of clause 15 of IEC 61558-1 with N/A
adjustments

(L.8) Insulation resistance and electric strength N/A

(L.8.1) Conditioned 48 h between 91 % and 95 % N/A

(L.8.2) Insulation resistance N/A
Between input- and output circuits not less than 5 MQ: |>100 MQ N/A
Between metal parts of class Il convertors which are N/A
separated from live parts by basic insulation onIy and
the body notlessthan 5 M ....cccceveeiiiiiiieen. :
Between metal foil in contact with the inner and outer N/A
surfaces of enclosures of insulating material not Iess
than 2 MQ ..o :

(L.8.3) Electric strength N/A
1) Between live parts of input circuits and live parts of N/A
OULPUL CIFCUILS ..evvvveveeieenieeieesiee e see e ;
2) Over basic or supplementary insulation between: N/A
a) live parts having different polarity .................. : N/A
b) live parts and body if intended to be connected to N/A
protective earth ...........ccccvvveveeei i :
c) accessible metal parts and a metal rod of the same N/A
diameter as the flexible cable or cord ................ :
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d) live parts and an intermediate metal part ....... : N/A
e) intermediate metal parts and the body ........... : N/A
f) each input circuit and all other input circuits ... : N/A
3) Over reinforced insulation between the body and N/A
[IVE PAITS oo :

(L.9) Construction N/A

(L.9.1) Transformer comply with 19.12 of IEC 61558-1 and 19 N/A
of IEC 61558-2-6
HF transformer comply with 19 of IEC 61558-2-16 N/A

(L.10) Components N/A
Protective devices comply with 20.6 — 20.11 of IEC N/A
61558-1

(L.11) Creepage distances, clearances and distances through insulation N/A
Creepage distances and clearances not less than in N/A
Clause 16
Distance through insulation according Table L.5 in IEC 61347-1 N/A
1) Basic distance through insulation N/A

Required distance (MmM) ......cccccvvvvvveviviviiieeeeenene. : --

Measured (MM) .....coevvvviiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeee : N/A

Supplementary information --

2) Supplementary distance through insulation N/A

Required distance (MmM) .......cccccvvvvvevivieiiieeeeennen. : --

Measured (MM) .....coovvviiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeee : N/A

Supplementary information --

3) Reinforced distance through insulation N/A

Required distance (Mm) .........ccooiiiiiieeieennnnnnnee. : --

Measured (IMM) ..o : N/A

Supplementary information —-

J () ANNEX J IN THIS PART 2 — PARTICULAR ADDITIONAL SAFETY N/A
REQUIREMENTS FOR A.C., A.C./D.C. OR D.C. SUPPLIED ELECTRONIC
CONTROLGEAR FOR EMERGENCY LIGHTING

J.1 General N/A
Intended for centralized emergency power supply Yes[] Nol[] --
J.2 Marking N/A
J.2.1 Mandatory markings N/A
a) symbol EL N/A
b) rated emergency supply voltage (V) N/A
J.2.2 Information to be provided if applicable N/A
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a) Limits of ambient temperature N/A
b) Emergency output factor (EOFx) N/A
¢) Information if intended for use in luminaires for high- N/A
risk task area lighting

J.3 General notes on tests N/A
Length of output cable intests .........cccccceeevnneee. : N/A
Load instead of LED lamps/modules .................. : N/A

J.4 Starting conditions N/A
Start rated load in emergency mode without adversely N/A
affecting the performance

J.5 Operating condition N/A
Comply with the requirements of 7.2 of IEC 62384 at N/A
90% and 110% of rated emergency supply voltage

J.6 Emergency supply current N/A
Emergency supply current not differ more than £15 % N/A
Supply of low impedance and low inductance N/A

J.7 EMC immunity N/A
Comply with the requirements of IEC 61547 N/A

J.8 Pulse voltage from central battery systems N/A
Withstand pulses according Table J.1 N/A

J.9 Tests for abnormal conditions N/A
Comply with the requirements of 12 of IEC 62384 N/A

J.10 Comply with the requirements of 13 of IEC 62384 N/A

J.11 Functional safety (EOFx) N/A
Declared emergency output factor (EOFx) achieved N/A

during emergency operation

(N) ANNEX N: REQUIREMENTS FOR INSULATION MATERIALS USED FOR DOUBLE N/A
OR REINFORCED INSULATION
(N.4) General requirements N/A
(N.4.1) Material comply with IEC 60085 and IEC 60216 series N/A
(N.4.2) Solid insulation N/A
Electric strength test at least 5 kV or 1,35 x test N/A
voltage in Table N.1
If not classified according IEC 60085 and IEC 60216 N/A
series: Electric strength test increased 10 % to 5,5 kV
or 1,5 x test voltage in Table N.1

(N.4.3) Thin sheet insulation N/A

(N.4.3.1) Thickness and composition of thin sheet insulation N/A
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- Inside the ballast and not subjected to handling or N/A
abrasion during the production and during
maintenance
- Non-separated layers: Min. 3 layers and fulfil N/A
mandrel test of 150N
- Separated layers: Min. 2 layers and each layer fulfil N/A
mandrel test of 50N
- Separated layers (alternative): Min. 3 layers and 2/3 N/A
of the layers fulfil mandrel test of 100N

(N.4.3.2) Mandrel test (electric strength test during mechanical stress) N/A
Electric strength test after mandrel test: N/A
- Non-separated layers: min. 5 kV or 1,35 x test N/A
voltage in Table N.1
- 2/3 of min. 3 separated layers: min. 5 kV or 1,25 x N/A
test voltage in Table N.1
- one of 2 separated layers: min. 5 kV or 1,25 x test N/A
voltage in Table N.1
No flashover or breakdown occurred N/A

(O) ANNEX O: ADDITIONAL REQUIREMENTS FOR BUILT-IN ELECTRONIC N/A

CONTROLGEAR WITH DOUBLE OR REINFORCED INSULATION

(0.6) Marking N/A
Marking according clause 7 (7) See clause 7 N/A
Special symbol N/A
Meaning of the special symbol explained in catalogue N/A
(0.7) Protection against accidental contact with live parts N/A
Requirements of clause 8 (10) See clause 8 N/A
Test finger not possible to make contact with basic N/A
insulated metal parts
(0.8) Terminals N/A
Clause 9 (8) See clause 9 N/A
(0.9) Provision for earthing N/A
Functional earthing terminals comply with clause 9 of N/A
part 1
No protective earthing terminal N/A
(0.10) Moisture resistance and insulation N/A
Clause 11 (11) See clause 11 N/A
(0.11) Electric strength N/A
Clause 12 (12) See clause 12 N/A
(0.13) Fault conditions N/A
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Clause 14 (14) See clause 14 N/A
End of test, between live part and accessible metal N/A

parts or external parts of insulating material in contact
with the supporting surface comply with dielectric
strength test according clause 12 reduced to 35 % of
values according Table 3 in part 1

Insulation resistance according to O.10 between live N/A
part and accessible metal parts or external parts of
insulating material in contact with the supporting
surface not less than 4 M

(0.149) Construction N/A
Clause 17 (15) See clause 17 N/A
Accessible metal parts insulated from live parts by N/A
double or reinforced insulation
Live part insulated from supporting surface in contact N/A
with external faces by double or reinforced insulation

(0.15) Creepage distances and clearances N/A
Clause 18 (16) See clause 18 N/A
Comply with corresponding values for luminaries in N/A
IEC 60598-1

(0.16) Screws, current-carrying parts and connections N/A
Clause 19 (17) See clause 19 N/A

(0.17) Resistance to heat and fire N/A
Clause 20 (18) See clause 20 N/A

(0.18) Resistance to corrosion N/A
Clause 21 (19) See clause 21 N/A

P) Creepage distances and clearances and distance through isolation (DTI) for N/A

lamp controlgear which are protected against pollution by the use of coating or

potting
(P.1) General N/A
P.2 applies if creepage distances less than the N/A
minimum in Table 7 and 8
P.3 applies if clearance less than the minimum in N/A
Table 9, 10 and 11
(P.2) Creepage distances N/A
(P.2.2) Minimum creepage distances for working voltages and rated voltages with frequencies N/A

up to 30 kHz (Table P.1)

Basic or supplementary insulation: N/A

Required creepage........ccoveeeeeeeiniiciiiieeee e : --

MEASUIEA.......oeiiieiie e : N/A
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Supplementary information -
Reinforced insulation: N/A
Required creepage........ccocveveeeeesvcciinneeee e ee s : --
MEASUIEM. ..o : N/A
Supplementary information --

(P.2.3) Creepage distances for working voltages with frequencies above 30 kHz (Table P.2) N/A
Voltage Uout KV ...ococevveeiceeieeeeeeeeeeeee e, : --
FreqUeNCY.......ccoovvvviiiiiiiiiiiiieeeeeee : --
Required distance .........cccccevvvvvveieiviiieieieieeeeeeeee, : --
MEASUIEU.......ceeiiriiie i : -
Supplementary information --

(P.2.4) Compliance with the required creepage distances N/A

(P.2.4.1) Compliance in accordance with 16.3.3 and test N/A
according P.2.4.2

(P.2.4.3) Electrical tests after conditioning N/A

(P.2.4.3.1) |Insulation resistance and electric strength according N/A
Clause 11 and 12

(P.3) Distance through isolation N/A

(P.3.4) Electrical tests after conditioning N/A

(P.3.4.1) Insulation resistance and electric strength according N/A
Clause 11 and 12

(P.3.4.2) Impulse voltage dielectrical test N/A
Basic or supplementary insulation: N/A
Working/rated voltage .........ccccoceeeviiiieiiniineenee, : --
Impulse voltage ... : N/A
Supplementary information —-
Reinforced insulation: N/A
Working/rated voltage ..........cccoceeieeiniiiiiiieennnn. : --
Impulse voltage ... : N/A
Supplementary information --
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ATTACHMENT TO TEST REPORT

IEC 60598-2-1:2020
EUROPEAN GROUP DIFFERENCES AND NATIONAL DIFFERENCES
Luminaires
Part2: Particular requirements

Section 1: Fixed general purpose luminaires

EN IEC 60598-2-1:2021 used in conjunction with

Differences according to................: EN IEC 60598-1:2021+A11:2022

TRF template used ........ccceeeernnnd: IECEE OD-2020-F2:2020, Ed. 1.1
Attachment Form No.......ccc..c.oees EU_GD_IEC60598 2 1H
Attachment Originator ..................: UL(Demko)

Master Attachment ............cccceenn 2022-04-08

Copyright © 2022 IEC System for Conformity Testing and Certification of Electrical Equipment (IECEE),
Geneva, Switzerland. All rights reserved.

CENELEC COMMON MODIFICATIONS (EN) P
1.7 (4) CONSTRUCTION N/A
1.7 (4.11.6) |Electro-mechanical contact systems N/A
1.11 (5) EXTERNAL AND INTERNAL WIRING N/A
1.11 (5.2.2) |Cables equal to EN 50525 N/A

Replace table 5.1 — Supply cord N/A
1.13(12) ENDURANCE TESTS AND THERMAL TESTS N/A
1.13 Thermal test (normal operation) see footnote c to N/A
(12.4.2c) table 12.2 relating to unsleeved fixed wiring
ZB ANNEX ZB, SPECIAL NATIONAL CONDITIONS (EN) N/A

DK: power supply cords of class | luminaires N/A
(3.3) X

with label
(4.5.1) DK: socket-outlets N/A
(5.2.1) CY, DK, FI, GB: type of plug N/A
ZC ANNEX ZC, NATIONAL DEVIATIONS (EN) N/A
(4 &5) FR: Shuttered socket-outlets 10/16A N/A

FR: Safety requirements for high buildings N/A

(Decree of 30 December 2011 on safety regulations for the construction of high-rise

buildings and their protection against fire and panic risks; Section VIII; Article GH 48,

Lighting)

Glow-wire test for outer parts of luminaires:

- 850°C for luminaires in stairways and horizontal N/A

travel paths

- 650°C for indoor luminaires N/A
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GB: Requirements according to United Kingdom N/A
Building Regulation
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LED modules for general lighting — Safety specifications IEC 62031: 2008+A1+A2 P

13 FAULT CONDITIONS

13.1 In compliance with EN 61347-1 (clause numbers between parentheses refer to EN
61347-1)

When operated under fault conditions the LED-module:

- does not emit flames or molten material

- does not produce flammable gases

U|(T|(T| T

- protection against accidental contact not
impaired

Thermally protected controlgear does not exceed N/A
the marked temperature value

Fault conditions: capacitors, resistors or inductors N/A
without proof of compliance with relevant
specifications have been short-circuited or
disconnected

-(14.1) Short-circuit of creepage distances and N/A
clearances if less than specified in clause 16 in
Part 1 (except between live parts and accessible
metal parts)

Distances on printed boards provided with coating N/A
according to IEC 60664-3

-(14.2) Short-circuit or interruption of semiconductor N/A
devices

-(14.3) Short-circuit across insulation consisting of N/A
lacquer, enamel or textile

-(14.4) Short-circuit across electrolytic capacitors N/A

- (14.5) During the tests, a five-layer tissue paper, where P
the test specimen is wrapped, does not ignite

After the tests the insulation resistance with d.c. >100MQ P
500V (MQ) are 21 MQ ...cccvvviiieeeeeiiiiiieeneee e :

Temperature declared thermally protected LED- N/A
modules fulfil the requirements in Annex C of IEC
61437-1

13.2 Module withstands overpower condition >15 min. [ (see appended table) P

Module with automatic protective device or power N/A
limiter, test performed 15 min. at limit.

During the tests, tissue paper, spread below P
module, does not ignite
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Photobiological Safety Of Lamps And Lamp Systems IEC 62471:2006 and EN P
62471: 2008

Conditions:

1. Tests performed on LL.IP67.180.XY, supplied by 240V, 50Hz.
2. Ambient temperature; 25£1°C, Humidity: 45+10%.

3. Measurement distance:

4. Angular subtense of whole lamp:

Lamp classification group:

Test data:
Optical hazard Test result Used hazard exposure limit Ref.

1. Es 4.611E-08 W/ m? 0.001 W/m2 200-800 nm P
2. Euva 1.095E-03 W/ m? 0.33 W/m? 200-800 nm P
3. Ls 3.638E+01 W/ m2sr 100 W/m?3sr 300-700 nm P
4. Eg(small source) -- -- -- N/A
5. Lr 7.422E+03 W/ m?3sr 1.192E+06 W/m?3sr | 380-1400 nm P
6. Lir 8.774E-02 W/ m?2sr 2.554E+05 W/m?2sr | 780-1400 nm P
7. Er 1.322E-01 W/ m? 100 W/m? 780-3000 nm P
8. En 3.218E+01 W/ m? 3556.56 W/m? 380-3000 nm P
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Blue light hazard to light sources and luminaires of IEC/TR 62778:2014 P

7 Measurement information flow P

7.1 Basic flow P
‘Law of conservation of luminance’ applied P
Use of only true luminance/radiance values P
In case of luminaire: P

The light source is operated in the luminaire under
similar conditions as when tested as a component

In case Eur value for RG2 was established the peak N/A
value was derived from angular light distribution

7.2 Conditions for the radiance measurement

Standard condition applied
(200mm distance, 0,011rad field of view)

Non-standard condition applied N/A
7.3 Special cases (I): Replacement by a lamp or LED module of another type N/A

Light source is a white light source N/A

Evaluation done based on highest luminance N/A

Evaluation done based on CCT value N/A
7.4 Special cases (Il): Arrays and clusters of primary light sources P

LED package is evaluated as .........cccccoceevieiiieennnnn . | RGO unlimited P

Xl RG1 unlimited

Ewr of LED package applies to array N/A

8 RISK GROUP CLASSIFICATION

Risk group achieved:

- ..Risk Group 0 unlimited

- ..Risk Group 1 unlimited N/A
= Bt e (Ix) : N/A
Distance to reach RG1 ..........ccc.ccec... .(m):

TABLE: Spectroradiometric measurement

Measurement performed on: [] LED package

] LED module

] Lamp

X Luminaire
Model NUMDBET ... | LL.IP67.180.XY P
Test VOltage (V) «oovee e . | 240Vac —

Test current (MA) ......ceeiei e : —

Test frequency (HZ) ....ccocove v S —

AMDBIENT, (°PC) tovviiiieieece e : 126.3 —
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Clause Requirement + Test Result - Remark Verdict
Measurement diStanCe ........coceevveeieenee e iee e : [ 20 cm —
[J..cm
SOUICE SIZE .evvivieivereieieteiee et enenennas : |X] Non-small —
[]Small: mm
FIEld OF VIEW oottt : | 100 mrad —
X 11 mrad
[] 1,7 mrad (for small sources)
Item Symbol Units Result Remark
Correlated colour temperature CCT |K 3348 --
xly colour coordinates xy) |- (0.3135,0.3435) --
Blue light hazard radiance Le W/(m?2esrt) |1.31E+02 --
Blue light hazard irradiance Es W/m? 3.09e+01 --
Luminance L cd/m? 3.048e+006 -
llluminance E Ix 70264 --

Supplementary information: None
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Clause Requirement + Test Result - Remark Verdict
24.3 (0) GENERAL TEST REQUIREMENTS P
24.3(0.3) More sections applicable ............c.ccevevrveeererireennenns - lYes [ No [X _
Section/s: IEC62031
24.3 (0.5) Components (see Annex 1) —
24.3 (0.7) Information for luminaire design in light sources standards —
24.3 (0.7.2) |Light source safety standard ..........cccccceevvinrnnnnnn. : IEC62031 —
Luminaire design in the light source safety standard P
24.5 (2) CLASSIFICATION OF LUMINAIRES
24.5 (2.2) Type of protection ........cccooeeeeviiieiiicccccecee : Class Il
24.5 (2.3) Degree of protection............cevvvvveeveeeeieeieveeeieieieenns : IP65 for luminaire, IP44 for Plug —
24.5 (2.4) Luminaire suitable for direct mounting on normally Yes [X No [ —
flammable surfaces .........cccccvviiiiiiiic :
24.5 (2.5) Luminaire for Normal US€ ............ccocvevvvvveveevenenennn. : |Yes X  No [ —
Luminaire for rough Service ...........ccccceevevevvevenenne. : |Yes [ No [ —
24.5 (-) a) Luminaire where no unusual accumulation of dust —
is expected
b) Luminaire where an accumulation of non- —
conductive dust may be expected
¢) Luminaire where an accumulation of conductive —
dust may be expected
24.6 (3) MARKING P
24.6 (3.2) Mandatory markings P
Position of the marking On the enclosure P
Format of symbols/text See marking plate P
24.6 (3.3) Additional information P
Language of instructions English P
24.6 (3.3.1) |Combination luminaires N/A
24.6 (3.3.2) |Nominal frequency in Hz 50/60Hz P
24.6 (3.3.3) |Operating temperature N/A
24.6 (3.3.5) |Wiring diagram N/A
24.6 (3.3.6) |Special conditions N/A
24.6 (3.3.7) |Metal halide lamp luminaire — warning N/A
24.6 (3.3.8) |Limitation for semi-luminaires N/A
24.6 (3.3.9) |Power factor and supply current N/A
24.6 (3.3.10) | Suitability for use indoors N/A
24.6 (3.3.11) |Luminaires with remote control N/A
24.6 (3.3.12) | Clip-mounted luminaire — warning N/A
24.6 (3.3.13) | Specifications of protective shields N/A
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Clause Requirement + Test Result - Remark Verdict

24.6 (3.3.14) | Symbol for nature of supply ~ P

24.6 (3.3.15) | Rated current of socket outlet N/A

24.6 (3.3.16) | Rough service luminaire N/A

24.6 (3.3.17) | Mounting instruction for type Y, type Z and some Type Y P
type X attachments

24.6 (3.3.18) |Non-ordinary luminaires with PVC cable N/A

24.6 (3.3.19) | Protective conductor current in instruction if N/A
applicable

24.6 (3.3.20) | Provided with information if not intended to be N/A
mounted within arm’s reach

24.6 (3.3.21) |Non replaceable and non-user replaceable light Non-user replaceable light P
sources information provided sources

24.6 (3.3.22) | Controllable luminaires, classification of insulation See marking plate P
provided

24.6 (3.3.23) | Luminaires without control gear provided with N/A
necessary information for selection of appropriate
component

24.6 (3.3.24) | If not supplied with terminal block, information on the N/A
packaging

24.6 (3.3.25) | Luminaires employing light sources emitting UV on N/A
mains wiring, information provided

24.6 (3.3.26) | Wall mounted luminaire using external flexible cable N/A
or cord longer than 0.3 m, information provided

24.6 (3.4) Test with water 15s P
Test with hexane 15s P
Legible after test No legible and curling P
Label attached P

24.6.1 (-) Symbol for luminaire with limited surface temp. P
Marking visible W P

24.6.2 (-) Classification of the luminaire according 24.5 in P
manufacturers literature

24.7 (4) CONSTRUCTION P

24.7 (4.2) Components replaceable without difficulty N/A

24.7 (4.3) Wireways smooth and free from sharp edges P

24.7 (4.4) Lamp holders N/A

24.7 (4.4.1) |Integral lamp holder N/A

24.7 (4.4.2) |Wiring connection N/A

24.7 (4.4.3) |Lamp holder for end-to-end mounting N/A

24.7 (4.4.4) |Positioning N/A
- pressure teSt (N) ..uvvvveeeivicciiieeeee e e e e e : —
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Clause Requirement + Test Result - Remark Verdict
After test the lamp holder comply with relevant N/A
standard sheets and show no damage
After test on single-capped lamp holder the lamp N/A
holder has not moved from its position and show no
permanent deformation
- bending test (N) ...vveveeeeeiiie e : —
After test the lamp holder has not moved from its N/A
position and show no permanent deformation

24.7 (4.4.5) |Peak pulse voltage N/A

24.7 (4.4.6) |Centre contact N/A

24.7 (4.4.7) |Parts in rough service luminaires resistant to tracking N/A

24.7 (4.4.8) |Lamp connectors N/A

24.7 (4.4.9) |Caps and bases correctly used N/A

24.7 (4.4.10) | Light source for lamp holder or connection according N/A
IEC 60061 not connected another way

24.7 (4.5) Starter holders N/A
Starter holder in luminaires other than class Il N/A
Starter holder class Il construction N/A

24.7 (4.6) Terminal blocks N/A
Tails N/A
Unsecured blocks N/A

24.7 (4.7) Terminals and supply connections N/A

24.7 (4.7.1) |Contact to metal parts N/A

24.7 (4.7.2) |Test 8 mm live conductor N/A
Test 8 mm earth conductor N/A

24.7 (4.7.3) | Terminals for supply conductors N/A

24.7 Welded method and material N/A

(4.7.3.1)

- stranded or solid conductor N/A
- spot welding N/A
- welding between wires N/A
- Type Z attachment N/A
- mechanical test according to 15.6.2 N/A
- electrical test according to 15.6.3 N/A
- heat test according to 15.6.3.2.3 and 15.6.3.2.4 N/A

24.7 (4.7.4) | Terminals other than supply connection N/A

24.7 (4.7.5) |Heat-resistant wiring/sleeves N/A

24.7 (4.7.6) |Multi-pole plug N/A
-testat 30 N N/A
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Clause Requirement + Test Result - Remark Verdict
24.7 (4.8) Switches N/A
- adequate rating N/A
- adequate fixing N/A
- polarized supply N/A
- compliance with IEC 61058-1 for electronic N/A
switches
24.7 (4.9) Insulating lining and sleeves N/A
24.7 (4.9.1) |Retainment N/A
Method of fiXiNg ......coovvviviiiii : N/A
24.7 (4.9.2) |Insulated linings and sleeves: N/A
Resistant to a temperature > 20 °C to the wire N/A
temperature or
a) & c) Insulation resistance and electric strength N/A
b) Ageing test. Temperature (°C) .....cccccvevevvvinrnneen. : N/A
24.7 (4.10) |Double or reinforced insulation P
24.7 (4.10.1) |No contact, mounting surface — accessible metal N/A
parts — wiring of basic insulation
Safe installation fixed luminaires Refer to instruction, mounting P
by fixed clips
Capacitors and switches N/A
24.7 (4.10.2) | Assembly gaps: N/A
- not coincidental N/A
- no straight access with test probe N/A
24.7 (4.10.3) | Retainment of insulation: N/A
- fixed N/A
- unable to be replaced; luminaire inoperative N/A
- sleeves retained in position N/A
- lining in lamp holder N/A
24.7 (4.10.4) | Protective impedance device N/A
Basic and supplementary insulation bridged by N/A
resistor(s) or appropriate capacitor
Double or reinforced insulation bridged by at least N/A
two separate resistors in series or appropriate
capacitor(s)
Capacitors comply with IEC 60384-14 N/A
Resistors comply with test (a) in 14.2 of N/A
IEC 60065
24.7 (4.11) |Electrical connections and current-carrying parts P
24.7 (4.11.1) | Contact pressure N/A
24.7 (4.11.2) |Screws: N/A
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Clause Requirement + Test Result - Remark Verdict
- self-tapping screws N/A
- thread-cutting screws N/A
24.7 (4.11.3) | Screw locking: N/A
- spring washer N/A
- rivets N/A
24.7 (4.11.4) | Material of current-carrying parts Alloy containing at least 50 % P
copper is used for current-
carrying parts
24.7 (4.11.5) | No contact to wood or mounting surface P
24.7 (4.11.6) | Electro-mechanical contact systems N/A
24.7 (4.12) |Screws and connections (mechanical) and glands N/A
24.7 (4.12.1) | Screws not made of soft metal N/A
Screws of insulating material N/A
Torque test: torque (NM); part.......cccceeevvveeeerinnenn. : N/A
Torque test: torque (NM); part.......cccceeevvveeeerinnenn. : N/A
Torque test: torque (NM); part.......cccceeevvveeeerinnenn. : N/A
24.7 (4.12.2) | Screws with diameter <3 mm screwed into metal N/A
24.7 (4.12.4) | Locked connections: N/A
- fixed arms; torque (NM) ... : N/A
- lamp holder; torque (NM) ......cooviiiiiiiiiiiieeee : N/A
- push-button switches; torque 0,8 NmM .................. : N/A
24.7 (4.12.5) | Screwed glands; force (NMmM).......cccocvveeeriineeennnnenn. : N/A
24.7 (4.13) |Mechanical strength P
24.7 (4.13.1) | Impact tests: P
- fragile parts; energy (NM) .....ccoovoveiiinieiniee e : N/A
- other parts; energy (NM).....ccccooviieiiniieennieee e : |0.5Nm P
1) live parts P
2) linings N/A
3) protection P
4) covers P
24.7 (4.13.2) | Metal parts have adequate mechanical strength P
24.7 (4.13.3) | Straight test finger Test finger pressed against on P
the metal enclosure with 30 N,
not touch live parts.
24.7 (4.13.4) |Rough service luminaires N/A
- IP54 or higher N/A
a) fixed N/A
b) hand-held N/A
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Clause Requirement + Test Result - Remark Verdict
c) delivered with a stand N/A
d) for temporary installations and suitable for N/A
mounting on a stand

24.7 (4.13.6) | Tumbling barrel N/A

24.7 (4.14) |Suspensions, fixings and means of adjusting

24.7 (4.14.1) | Mechanical load:
A) four times the weight
B) torque 2,5 Nm
C) bracket arm; bending moment (NmM).................. : N/A
D) load track-mounted luminaires N/A
E) clip-mounted luminaires, glass-shelve. Thlckness N/A
(MM) e :
Metal rod. diameter (MmM) .......cccccevevvveviieiiiiieeeeee, : N/A
Fixed luminaire or independent control gear without N/A
fixing devices

24.7 (4.14.2) | Load to flexible cables N/A
MaASS (KO) wevvveveieiiiiiiieieeeeeeeeeeeeee e : —
Stress in conductors (N/mm?2) .........ccccvvvvvinivininnnnns : N/A
Mass (kg) of semi-luminaire ..........cccccccevevevennnnn.. : N/A
Bending moment (Nm) of semi-luminaire .............. : N/A

24.7 (4.14.3) | Adjusting devices: N/A
- flexing test; number of cycles..........cccccvvivivininnnnns : N/A
- Strands BroKen ..........ccoveeiiiiieeiiieec e : N/A
- electric strength test afterwards N/A

24.7 (4.14.4) | Telescopic tubes: cords not fixed to tube; no strain N/A
on conductors

24.7 (4.14.5) | Guide pulleys N/A

24.7 (4.14.6) | Strain on socket-outlets N/A

24.7 (4.15) |Flammable materials P
- glow-wire test 650°C ........cccvveeiiiiiieee e . | See Test Table 24.15 (13.3.2) P
- spacing >30 mm N/A
- screen withstanding test of 13.3.1 N/A
- screen dimensions N/A
- no fiercely burning material P
- thermal protection N/A
- electronic circuits exempted N/A

24.7 (4.15.2) |Luminaires made of thermoplastic material with lamp control gear N/A
a) construction N/A
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b) temperature sensing control N/A
c) surface temperature N/A
24.7 (4.16) |Luminaires for mounting on normally flammable surfaces P
No lamp control gear........cccccceeeeiiiiciiieeeee e, : | (compliance with Section 12) N/A
Provided with adaptor for a track meet the N/A
requirements for direct mounting on normally
flammable surfaces
24.7 (4.16.1) |Lamp control gear spacing: N/A
- spacing 35 mm N/A
- spacing 10 mm N/A
24.7 (4.16.2) | Thermal protection: N/A
- in lamp control gear N/A
- external N/A
- fixed position N/A
- temperature marked lamp control gear N/A
24.7 (4.16.3) | Design to satisfy the test of 12.6 (see clause 12.6) N/A
24.7 (4.17) |Drain holes N/A
Clearance at least 5 mm N/A
24.7 (4.18) |Resistance to corrosion N/A
24.7 (4.18.1) |- rust-resistance N/A
24.7 (4.18.2) |- season cracking in copper N/A
24.7 (4.18.3) |- corrosion of aluminium N/A
24.7 (4.19) |lIgnitors compatible with ballast N/A
24.7 (4.20) | Rough service vibration N/A
24.7 (4.21) |Protective shield N/A
24.7 (4.21.1) | Shield fitted if tungsten halogen lamps or metal N/A
halide lamps
Shield of glass if tungsten halogen lamps N/A
24.7 (4.21.2) | Particles from a shattering lamp not impair safety N/A
24.7 (4.21.3) | No direct path N/A
24.7 (4.21.4) | Impact test on shield N/A
Glow-wire test on lamp compartment..................... . | See Test Table 24.16 (13.3.2) N/A
24.7 (4.22) | Attachments to lamps not cause overheating or N/A
damage
24.7 (4.23) | Semi-luminaires comply Class Il N/A
24.7 (4.24) |Photobiological hazards P
24.7 (4.24.1) | No excessive UV radiation if tungsten halogen lamps N/A
and metal halide lamps (Annex P)
24.7 (4.24.2) |Retinal blue light hazard P
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Class of risk group assessed according to IEC/TR —
B27 T8 ittt anee :
Luminaires with Etnr: P
a) Fixed luminaires P
- distance x m, borderline between RG1 and RG2 : P
- marking and instruction according 3.2.23 P
b) Portable and handheld luminaires N/A
- marking according 3.2.23 if RG1 exceeded at 200 N/A
mm according to IEC/TR 62778
Portable luminaires for children IEC 60598-2-10 and N/A
Mains socket outlet nightlights IEC 60598-2-12 not
exceed RG1 at 200 mm according to IEC/62778

24.7 (4.25) |Mechanical hazard P
No sharp point or edges P

24.7 (4.26) |Short-circuit protection N/A

24.7 (4.26.1) | Adequate means of uninsulated accessible SELV / N/A
PELV parts

24.7 (4.26.2) | Short-circuit test with test chain according 4.26.3: N/A
Supply source ES1 PSE N/A
Test chain not melt through N/A
Test sample not exceed values of Table 12.1 and N/A
12.2

24.7 (4.27) |Terminal blocks with integrated screwless protective earthing contacts N/A
Test according Annex V N/A
Pull test of terminal fixing (20 N) N/A
After test, resistance < 0,05 Q N/A
Pull test of mechanical connection (50 N) N/A
After test, resistance < 0,05 Q N/A
Voltage drop test, resistance < 0,05 Q N/A

24.7 (4.28) |Fixing of thermal sensing control N/A
Not plug-in or easily replaceable type N/A
Reliably kept in position N/A
No adhesive fixing if UV radiations from a lamp can N/A
degrade the fixing
Not outside the luminaire enclosure N/A
Test of adhesive fixing: N/A
Max. temperature on adhesive material (°C) ........ : =
100 cycles between t min and t max N/A
Temperature sensing control still in position N/A
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24.7 (4.29) |Luminaires with non-replaceable light source P
Not possible to replace light source P
Live part not accessible after parts have been P
opened by hand or tools

24.7 (4.30) |Luminaires with non-user replaceable light source N/A
If protective cover provide protection against electric shock and marked with “caution, N/A
electric shock risk” symbol:
At least one fixing means requiring use of tool N/A

24.7 (4.31) |Insulation between circuits N/A
Circuits insulated from LV supply fulfil requirements N/A

according 4.31.1 - 4.31.3

Controllable luminaires requiring same level of N/A
insulation for all components, the insulation between
control terminals and LV supply fulfil requirements
according 4.31.1 - 4.31.3

24.7 (4.31.1) | SELV or PELYV circuits N/A
Used SELV/PELYV source N/A
Voltage < ELV N/A
Insulating of SELV/PELV circuits from LV supply N/A
Insulating of SELV/PELYV circuits from other non N/A
SELV/PELV circuits
Insulating of SELV/PELYV circuits from FELV N/A
Insulating of SELV/PELYV circuits from other N/A
SELV/PELV circuits
SELV/PELYV circuits insulated from accessible parts N/A
according Table X.1
Plugs not able to make any electrical contact with N/A
socket-outlets of other voltage systems
Socket outlets does not admit plugs of other voltage N/A
systems
Plugs and socket-outlets does not have protective N/A
conductor contact

24.7 (4.31.2) | FELV circuits N/A
Used FELV source N/A
Voltage < ELV N/A
Insulating of FELV circuits from LV supply N/A
FELYV circuits insulated from accessible parts N/A
according Table X.1
Plugs not able to make any electrical contact with N/A
socket-outlets of other voltage systems
Socket outlets does not admit plugs of other voltage N/A
systems
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Clause Requirement + Test Result - Remark Verdict
Socket-outlets does not have protective conductor N/A
contact

24.7 (4.31.3) |Other circuits

Other circuits insulated from accessible parts
according Table X.1

Class Il construction with equipotential bonding for protection against indirect contacts N/A
with live parts:
- conductive parts are connected together N/A
- test according 7.2.3 N/A
- conductive part not cause an electric shock in case N/A
of an insulation fault
- equipotential bonding in master/slave applications N/A
- master luminaire provided with terminal for N/A
accessible conductive parts of slave luminaires
- slave luminaire constructed as class | N/A
24.7 (4.32) |Overvoltage protective devices N/A
Comply with IEC 61643-11 N/A
External to controlgear and connected to earth: N/A
- only in fixed luminaires N/A
- only connected to protective earth N/A
24.7 (4.33) |Luminaire powered via information technology communication cabling N/A
Requirements for Class Il luminaire N/A
Rated voltage within the range of ES1 and does not N/A
exceed maximum voltage of used connector
Luminaire does not create any hazard from (see Annex 2) N/A
overvoltage
24.7 (4.34) |Electromagnetic fields (EMF) P
No harmful electromagnetic fields P
24.7 (4.35) |Protection against moving fan blades N/A
Test with a standard test finger N/A
Test with test probe acc. to Figure 13 (IEC 61032) N/A
for portable luminaire
Blades rounded with radius = 0.5 mm and: N/A
-hardness less than D60 Shore N/A
-peripheral speed less than 15 m/s N/A
-input power of fan <2 W at rated voltage N/A
24.7 (4.36) |Track-mounted luminaires N/A
Test in accordance with Annex A of N/A

IEC60570:2003/AMD2:2019

24.7.1 (-) Degree of protection P
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IP4X at least Yes X  No [] —
IPSX if presence of dust Yes [ No [ _
IP6X if presence of conductive dust Yes [ No [] —
At least IP 5X or IP6X for certain locations according N/A
IEC 60364-4-42

24.7.2 (-) Applicable surfaces comply with requirements of P

horizontal surfaces

Vertical surfaces not complying with spacing P
requirements in 24.13 comply with the limits for
horizontal surfaces

24.8 (11) CREEPAGE DISTANCES AND CLEARANCES P

24.8 (11.2.1) | Impulse withstand category (Normal category II) Category Il [X] Category Ill [] —
Category Il according Annex U N/A
Protected against pollution, reduced creepage and N/A
clearance according Annex P of IEC 61347-1

24.8 (11.2.2) | Creepage distances for frequency up to 30 kHz See Test Table 24.8 (11.2) | P
Creepage distances for frequency over 30 kHz: N/A
- Controlgear marked with Uoyr and fuour according See Test Table 24.8 (11.2) I N/A
IEC 61347-1, clause 7.1, item w
- Requirements according IEC 60664-4 for See Test Table 24.8 (11.2) I N/A
controlgear not covered by IEC 61347

24.8 (11.2.3) | Clearances for frequency up to 30 kHz See Test Table 24.8 (11.2) | P
Clearances distances for frequency over 30 kHz: N/A
- Controlgear marked with Up See Test Table 24.8 (11.2) I N/A
- Requirements according IEC 60664-4 for See Test Table 24.8 (11.2) I N/A
controlgear not covered by IEC 61347

24.9 (7) PROVISION FOR EARTHING N/A

24.9 (7.2.1 | Accessible metal parts N/A

+7.2.3)
Metal parts in contact with supporting surface N/A
Resistance < 0,5 Q...occveveereeicieeieeee e ; N/A
Self-tapping screws used N/A
Thread-forming screws N/A
Thread-forming screw used in a grove N/A
Protective earth makes contact first N/A
Terminal blocks with integrated screwless protective N/A

earthing contacts tested according Annex V

Protective earthing of the luminaire not via built-in N/A
control gear
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24.9 (7.2.2 | Protective earth continuity in joints, etc. N/A
+7.2.3)
24.9 (7.2.4) |Locking of clamping means N/A
Compliance with 4.7.3 N/A
24.9 (7.2.5) |Protective earth terminal integral part of connector N/A
socket
24.9 (7.2.6) |Protective earth terminal adjacent to mains terminals N/A
24.9 (7.2.7) |Electrolytic corrosion of the protective earth terminal N/A
24.9 (7.2.8) |Material of protective earth terminal N/A
Contact surface bare metal N/A
24.9 (7.2.10) | Class Il luminaire for looping-in N/A
Double or reinforced insulation to functional earth N/A
24.9 (7.2.11) | Protective earthing core coloured green-yellow N/A
Length of earth conductor N/A
24.9 (7.2.12) | PELYV circuit connected to protective earth for N/A
functional purpose
24.10 (14) SCREW TERMINALS N/A
Separately approved; component list...........cc....... . |(see Annex 1) N/A
Part of the luminaire ...........ccccevviiiiii . | (see Annex 3) N/A
24.10 (15) SCREWLESS TERMINALS AND ELECTRICAL CONNECTIONS N/A
Separately approved; component list...........c........ . |(see Annex 1) N/A
Part of the luminaire ...........cccccooviiiin . | (see Annex 4) N/A
24.11 (5) EXTERNAL AND INTERNAL WIRING
24.11 (5.2) |Supply connection and external wiring
24.11 (5.2.1) | Means of cONNECHION .........coveviiieieiiiiiie e : | Plug Power cord
Outdoor luminaire has not PVC insulated external N/A
wiring if not Class Il or SELV/PELYV circuits <25V
AC/60 V DC/25 V peak interrupted DC voltage with
freq.uency 10Hz -200 Hz or protected from outdoor
environment
24.11 (5.2.2) | Type of CAbIe ....uuiiiiiiiiie e : P
Nominal cross-sectional area (mm?2) ...................... : P
Cables equal to IEC 60227 or IEC 60245 N/A
24.11 (5.2.3) | Type of attachment, X, Y or Z P
24.11 (5.2.5) | Type Z not connected to screws P
24.11 (5.2.6) | Cable entries: P
- suitable for introduction P
- adequate degree of protection P
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24.11 (5.2.7) | Cable entries through rigid material have rounded P
edges
24.11 (5.2.8) | Insulating bushings: N/A
- suitably fixed N/A
- material in bushings N/A
- material not likely to deteriorate N/A
- tubes or guards made of insulating material N/A
24.11 (5.2.9) | Locking of screwed bushings N/A
24.11 Cord anchorage: P
(5.2.10)
- covering protected from abrasion
- clear how to be effective
- no mechanical or thermal stress
- no tying of cables into knots etc. N/A
- insulating material or lining P
24.11 Cord anchorage for type X attachment: N/A
(5.2.10.1)
a) at least one patrt fixed N/A
b) types of cable N/A
¢) no damaging of the cable N/A
d) whole cable can be mounted N/A
€) no touching of clamping screws N/A
f) metal screw not directly on cable N/A
g) replacement without special tool N/A
Glands not used as anchorage N/A
Labyrinth type anchorages N/A
24.11 Adequate cord anchorage for type Y and type Z P
(5.2.10.2) attachment
24.11 Tests: P
(5.2.10.3)
- impossible to push cable; unsafe N/A
- pull test: 25 times; pull (N).....ooeviiieeiiiieeiieeee . |60N P
- torque test: torque (NM) ... : |0.15Nm P
- displacement <2 mm 0.2mm P
- no movement of conductors P
- no damage of cable or cord P
- function independent of electrical connection P
(24.11 ) Luminaire with/designed for use with supply cord with maximum current of 2A: N/A
5.2.10.4
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- Ordinary Class Il luminaire supplied with SELV N/A
< 25V RMS/60V DC
- Ordinary Class Il luminaire supplied with PELV N/A
<12V RMS/30V DC
- Other than ordinary Class Il luminaire supplied N/A
with voltage <12V RMS/30V DC
Pull test of 30N N/A
24.11 External wiring passing into luminaire N/A
(5.2.11)
24.11 Looping-in terminals N/A
(5.2.12)
24.11 Wire ends not tinned N/A
(5.2.13)
Wire ends tinned: no cold flow N/A
24.11 Mains plug same protection N/A
(5.2.14)
Class Il luminaire plug N/A
No unsafe compatibility N/A
24.11 Connectors for Class Il luminaires (IEC 60603 or N/A
(5.2.15) IEC 62680)
24.11 Appliance inlets (IEC 60320) N/A
(5.2.16)
Installation couplers (IEC 61535) N/A
Appliance inlet or connector systems (IEC 61984) N/A
24.11 No standardized interconnecting cables properly N/A
(5.2.17) assembled
24.11 Used plug in accordance with N/A
(5.2.18)
- IEC 60083 N/A
- other standard N/A
24.11 (5.3) |Internal wiring P
24.11 (5.3.1) | Internal wiring of suitable size and type P
Through wiring N/A
- not delivered/ mounting instruction N/A
- factory assembled N/A
- socket outlet loaded (A) ...c.vvveeeieeriniiiiieeeees : N/A
- IEMPErAtUrES ... : | (see Annex 2) N/A
Green-yellow for protective earth only N/A
24.11 Internal wiring connected directly to fixed wiring N/A
(5.3.1.1)
Cross-sectional area (MM?2)........ccccooviiiviieeeieennnnnns : N/A
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Insulation thickness (Mm) ........ccccoevviiieiineieee : N/A
Extra insulation added where necessary N/A
24.11 Internal wiring connected to fixed wiring via internal current-limiting device N/A
(5.3.1.2)
Cross-sectional area (MM32).......cccceeevvvvviieeeeeeeininns : N/A
24.11 Double or reinforced insulation for class Il P
(5.3.1.3)
24.11 Conductors without insulation P
(5.3.1.4)
24.11 SELV/PELYV current-carrying parts N/A
(5.3.1.5)
24.11 Insulation thickness other than PVC or rubber N/A
(5.3.1.6)
24.11 (5.3.2) | Sharp edges etc. P
No moving parts of switches etc. P
Joints, raising/lowering devices N/A
Telescopic tubes etc. N/A
No twisting over 360° P
24.11 (5.3.3) | Insulating bushings: N/A
- suitable fixed N/A
- material in bushings N/A
- material not likely to deteriorate N/A
- cables with protective sheath N/A
24.11 (5.3.4) | Joints and junctions effectively insulated N/A
24.11 (5.3.5) | Strain on internal wiring N/A
24.11 (5.3.6) | Wire carriers N/A
24.11 (5.3.7) | Wire ends not tinned N/A
Wire ends tinned: no cold flow N/A
24.11 (5.4) |Test to determine suitability of conductors having a reduced cross-sectional N/A
area
Under test the temperature of the luminaire wiring (see Annex 2) N/A
insulation not exceed the limits stated in Table 12.2
No damage to luminaire wiring after test N/A
24.12 (8) PROTECTION AGAINST ELECTRIC SHOCK
24.12 (8.2.1) | Live parts not accessible
Basic insulated parts not used on the outer surface
without appropriate protection
Basic insulated parts not accessible with standard N/A
test finger on portable, settable and adjustable
luminaires
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Basic insulated parts not accessible with @ 50 mm P
probe from outside, other types of luminaires
Lamp and starter holders in portable and adjustable N/A
luminaires comply with double or reinforced
insulation requirements
Basic insulation only accessible under lamp or N/A
starter replacement
Protection in any position P
Double-ended tungsten filament lamp N/A
Insulation lacquer not reliable P
Double-ended high-pressure discharge lamp N/A
Relevant warning according to 3.2.18 fitted to the N/A
luminaire

24.12 (8.2.2) | Portable luminaire adjusted in most unfavourable N/A
position

24.12 Class Il luminaire: P

(8.2.3.a)
- basic insulated metal parts not accessible during N/A
starter or lamp replacement
- basic insulation not accessible other than during N/A
starter or lamp replacement
- glass protective shields not used as supplementary N/A
insulation

24.12 BC lamp holder of metal in class | luminaires shall be N/A

(8.2.3.b) connected to protective earth

24.12 SELV circuits with exposed current carrying parts: N/A

(8.2.3.c)
Ordinary luminaire: N/A
- voltage under load/ no-load AC (V)......cccceeeeennnnns : N/A
- voltage under load/ no-load DC (V) ......cceeveeennnnes : N/A
- interrupted DC voltage (V) ....cceeveeriniiiiiiieeieeeens : N/A
- touch current if applicable (MA) .......ccoccceieieinnis : N/A
One conductive part insulated if required N/A
Other than ordinary luminaire: N/A
- voltage under load/ no-load AC (V)......cccceeeeennnns : N/A
- voltage under load/ no-load DC (V) ......cceeveeennnnnes : N/A
- interrupted DC voltage (V) ....oceeveeriiiiiiiiieeieeenns : N/A
Class Il luminaire only for connection to SELV N/A
Class Il luminaire not provided with means for N/A
protective earthing

24.12 PELYV circuits with exposed current carrying parts: N/A

(8.2.3.d)
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Ordinary luminaire: N/A
- voltage under load/ no-load AC (V)....cccocevveeennnnns : N/A
- voltage under load/ no-load DC (V) ..ccccceveeeeennns : N/A
Other than ordinary luminaire: N/A
- voltage under load/ no-load AC (V)....cccoeevveeennnnns : N/A
- voltage under load/ no-load DC (V) ..cccccveeeeeennns : N/A
One pole insulated if required N/A

24.12 (8.2.4) | Portable luminaire has protection independent of N/A
supporting surface

24.12 (8.2.5) | Compliance with the standard test finger or relevant P
probe

24.12 (8.2.6) | Covers reliably secured N/A

24.12 (8.2.7) | Luminaire other than below with capacitor > 0,5 pF N/A

not exceed 50 V 1 min after disconnection

Portable luminaire with capacitor > 0,1 uF (0.25) not N/A
exceed 34 V 1 s after disconnection

Other luminaires with capacitor > 0,1 pF (0.25) with N/A
plug and track adaptors not exceed 60 V 5 s after
disconnection

24.13 (12) ENDURANCE TEST AND THERMAL TEST P
24.13 (-) Test of (12.4), (12.5), (12.6) and (12.7) after (9.2) before (9.3) as specified in 24.14 —
24.13 (12.2) |Selection of lamps and ballasts —

Lamp used according Annex B (Lamp used see Annex 2) —
Control gear if separate and not supplied (Control gear used see —
Annex 2)

24.13 (12.3) |Endurance test P
a) MouNtiNg-POSItioN ......covviiiiiiiiiieeir e :|Normal mounting position —
b) test temperature (°C)......cccveeviiiiieiiiiieeeieee e . | Ta+l10°C —
c) total duration (h) ... : |240h —
d) supply voltage (V) .ccoeoooniiiiieiieeeiiiieeeee e D264V —
d) if not equipped with control gear, constant LED module as delivered —
voltage/current (V) or (A) ..ooeeveeeeeiiieeeeiiieee e :

(242.1?:’% 0 d) Class Il luminaires powered via information technology communication cable: N/A

12.3.1

- voltage under normal operation (V) ......ccccceeeennnes : —

- voltage under abnormal operation (V) ................. : —

e) luminaire ceases to operate —

f) luminaire with constant light output function N/A
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24.13 After endurance test: P
(12.3.2)

- no part unserviceable P

- luminaire not unsafe P

- no damage to track system N/A

- marking legible

- no cracks, deformation etc.

24.13 (12.4) |Thermal test (normal operation) (see Annex 2)

24.13 (12.5) |Thermal test (abnormal operation) (see Annex 2) N/A
24.13 (12.6) | Thermal test (failed lamp control gear condition): N/A
24.13 Through wiring or looping-in wiring loaded by a —
(12.6.1) (ol [ =] o1 A0 I :

- case of abnormal conditions .........ccceeevivieiiiinnnenns : —

- electronic lamp control gear N/A

- measured winding temperature (°C): at 1,1 Un ..: —

- measured mounting surface temperature (°C) at N/A
1L UN :
- calculated mounting surface temperature (°C) ...: N/A
- track-mounted luminaires N/A
24.13 Temperature sensing control N/A
(12.6.2)
- case of abnormal conditions .............cccccceeeiis : —
- thermal link N/A
- manual reset cut-out N/A
- auto reset cut-out N/A
- measured mounting surface temperature (°C) ...: N/A
- track-mounted luminaires N/A
24.13 (12.7) | Thermal test (failed lamp control gear in plastic luminaires): N/A
24.13 Luminaire without temperature sensing control N/A
(12.7.1)
24.13 Luminaire with fluorescent lamp < 70W N/A
(12.7.1.1)

Test method 12.7.1.1 or AnnexW .....ccoovvvvvvnerenn. : —

Test according to 12.7.1.1: N/A

- case of abnormal conditions ...........ccceeeeveeiieriennnnn. : —

- Ballast failure at supply voltage (V) ..ccccocvveeeinnnns : —

- Components retained in place after the test N/A
- Test with standard test finger after the test N/A
Test according to Annex W: N/A
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- case of abnormal conditions ...........ccccoceverneennnen, : —

- measured winding temperature (°C): at 1,1 Un ... : —

- measured temperature of fixing point/exposed part —

(CC):at 1,1 UN i :

- calculated temperature of fixing point/exposed part —

(CC) ettt :

Ball-pressure test .......coveeviiieeiiieee e . | See Test Table 24.16 (13.2.1) N/A
24.13 Luminaire with discharge lamp, fluorescent lamp > 70W, transformer > 10 VA N/A
(12.7.1.2)

- case of abnormal conditions ...........c.cccceeiviieeene : —

- measured winding temperature (°C): at 1,1 Un ... : —

- measured temperature of fixing point/exposed part —

COlatL,lUn v, :

- calculated temperature of fixing point/exposed part —

(CC) ettt :

Ball-pressure test ... . | See Test Table 24.16 (13.2.1) N/A
24.13 Luminaire with short circuit proof transformers N/A
(12.7.1.3) <10 VA

- case of abnormal conditions ...........c.cccceeiiieenne : —

- Components retained in place after the test N/A

- Test with standard test finger after the test N/A
24.13 Luminaire with temperature sensing control N/A
(12.7.2)

S thermMal INK e : |Yes [ No [ —

- manual reset CUt-0UL ..............ceerirvevereiereiereenn, - |Yes [ No [ —

- AULO TESEL CUL-OUL ....vvveeeeee s - |Yes [ No [ —

- case of abnormal conditions .............cccccciiiiis : —

- highest measured temperature of fixing point/ —

eXPOSed PArt (PC): .uveeeiiiiiieiiiiiee e :

Ball-pressure test: ... . |See Test Table 24.16 (13.2.1) N/A
24.13 (-) Temperature limit for vertical surfaces with gap < | (see Annex 2) N/A

30 mm
24.13.1 (-) Special temperature limits — normal operation (see Annex 2) N/A
24.13.2 (-) |Special temperature limits —abnormal operation |(see Annex 2) N/A
24.13.3 (-) Special temperature limits — fault conditions (see Annex 2) N/A
24.14 (9) RESISTANCE TO DUST AND MOISTURE P
24.14 (-) Order of tests as specified in clause 24.13 N/A
24.14 (9.2) |Tests for ingress of dust, solid objects and moisture: P
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- classification according to IP............cccovveeeeeennins . |IP65 for luminaire, —
IP44 for Plug
- mounting position during test ............cccceeeveeeinins :|Normal mounting position —

- fixing screws tightened; torque (NmM) ......ccccccenes N p— —

- tests according t0 ClauSes.........ccccovvverereiieenenen, .| IP65 for luminaire (Clause 9.2.2 —
& 9.2.6)
IP44 for Plug (Clause 9.2.0 &
9.2.5)
- electric strength test afterwards P
a) no deposit in dust-proof luminaire N/A
b) no talcum in dust-tight luminaire IP65 for luminaire P
) no trace of water on current-carrying parts or on IP65 for luminaire P
insulation where it could become a hazard
c.1) For luminaires without drain holes — no water N/A
entry
c.2) For luminaires with drain holes — no hazardous N/A

water entry

d) no water in watertight, pressure watertight, high P
pressure and temperature water jet-proof or high
pressure and cold water jet-proof luminaire

€) no contact with live parts (IP 2X) N/A
€) no entry into enclosure (IP 3X and IP 4X) IP44 for Plug P
€) no contact with live parts through drain holes and N/A

ventilation slots (IP3X and IP4X)

f) no trace of water on part of lamp requiring N/A
protection from splashing water

g) no damage of protective shield or glass envelope

24.14 (9.3) |Humidity test 48 h 25%; 93%R.H.; 48h

24.15 (10) INSULATION RESISTANCE AND ELECTRIC STRENGTH

24.15 Insulation resistance test
(10.2.1)

Cable or cord covered by metal foil or replaced by a —
metal rod of MM @ ...

Insulation resistance (MQ): N/A
SELV/PELV: N/A
- between current-carrying parts of different polarity N/A
- between current-carrying parts and mounting N/A
SUIMACE ...veviiiee ettt

- between current-carrying parts and metal parts of N/A
the IUMINAITE.........oviiee e
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- between the outer surface of a flexible cord or N/A
cable where it is clamped in a cord anchorage and
accessible metal parts..........cccocceeeeeeevivcieeeee e
- Insulation bushings as described in Section 5 .....: N/A
Other than SELV/PELV:
- between live parts of different polarity ................... | >100 MQ (limit:2MQ)
- between live parts and mounting surface............... | >100 MQ (limit:2MQ) P
- between live parts and metal parts...........ccccceunniit N/A
- between live parts of different polarity through N/A
action of @ SWItCh.........cooeiiiiiii
- between the outer surface of a flexible cord or N/A
cable where it is clamped in a cord anchorage and
accessible metal parts..........ccoooeeeeieviiiienereeccen
- Insulation bushings as described in Section 5 .....: N/A
24.15 Electric strength test P
(10.2.2)
Dummy lamp N/A
Luminaires with ignitors after 24 h test N/A
Luminaires with manual ignitors N/A
Test voltage (V): P
SELV/PELV: N/A
- between current-carrying parts of different polarity : N/A
- between current-carrying parts and mounting N/A
SUIMACE ...
- between current-carrying parts and metal parts of N/A
the IUMINAINe........cooiii e
- between the outer surface of a flexible cord or N/A
cable where it is clamped in a cord anchorage and
accessible metal parts.........ccocceeeiiiinnne e
- Insulation bushings as described in Section 5 .....: N/A
Other than SELV/PELV:
- between live parts of different polarity ................... | 1500V
- between live parts and mounting surface............... | 3000V
- between live parts and metal parts.............ccceee.n N/A
- between live parts of different polarity through N/A
action of @ SWItCh.........coeeeiiiiiiiie e
- between the outer surface of a flexible cord or N/A
cable where it is clamped in a cord anchorage and
accessible metal parts..........ccccevevee i
- Insulation bushings as described in Section 5 .....: N/A
24.15 (10.3) | Touch current (MA) ....oooceiiiiiieee e N/A
Protective conductor current (MA) .......ccccoevvivivinnn. N/A
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24.16 (13) RESISTANCE TO HEAT, FIRE AND TRACKING N/A
24.16 Ball-pressure teSt........cvveeviiiiieieee e : | See Test Table 24.16 (13.2.1) N/A
(13.2.1)

24.16 Needle-flame test (10 S) ....ccvveeriiiieeiiiiieeeieee e : | See Test Table 24.16 (13.3.1) N/A
(13.3.1)

24.16 Glow-wire test (650°C) .......cccvveeereeeiiiiiiiieeeee e e e . | See Test Table 24.16 (13.3.2) N/A
(13.3.2)

24.16 (13.4) |Proof tracking test (IEC 60112).........ccccoevvvrerunnenn. . | See Test Table 24.16 (13.4) N/A
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Fig. 2: Overview
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Fig. 3: Overview

Fig. 4: LED module
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