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Verification procedures and verification tolerances  for market surveillance and Acceptance tolerance
The overall tolerance of 10% variation from the requirement on the average is for most parameters far too wide.
The national authorities (MSA) should referable only use accredited labs.
The accepted magnitude of the measurement inaccuracies must depend on the parameter. On counting numbers of cycles) the inaccuracy should be 0. On the measurement of time, it is possible to obtain equipment, which can measure very precisely at low costs. On flux it is possible to have measurements in the neighborhood of 3%.
The table below shows the function requirements for LED as drafted at the CF meeting on the July 5 2011 (Table 7 in the Ecodesign WD) with proposed test procedure and proposed tolerances to be applied by MSAs in their market surveillance. This proposed tolerance has been added by the DEA.

In the following table an extra parameter on flickering and fluctuations is added, since this parameter is an issue for LEDs. In the table the suggested values of the different parameters are taken from the WD. The DEA considers some of those values to be un-ambitious, but this is a separate issue.
Table 1. Comments on measurement methods and acceptance tolerances in relation to market surveillance for LEDs based on table 7 of the ECODESIGN WORKING DOCUMENT for discussion on 5 July 2011
	Functional  parameter
	Requirement from stage 1
	Comments
	Suggested procedure and maximum measurement tolerance in relation to market surveillance

	Rated lamp lifetime at 50 % lamp survival and 70 % lumen maintenance

 
	≥ 15000 h

 ≥ 10000 for retrofit LEDs med integrated control gear
Based on the definition, 50 % of the lamps shall be able to deliver at least 70 % of the required luminous flux after 15000 hours (or after 10000 hours, in case of retrofit LEDs)

	This test will require a very long test period (up to 625 days). 
It is necessary to have a clear definition of when the measurement shall end.
An overall tolerance of 10 % on the average results of the batch (as applied in the verification procedure in regulation No 244/2009) will undermine the requirement on rated lifetime. 

E.g. the consequence of an overall 10 % tolerance on the surviving number of lamps, the luminous flux and the number of hours is, that a LED lamp could pass the test if only 9 out of every 20 lamps in the batch are able to deliver 63 % of the rated luminous flux after only 13500 hours.
	Reworded functional requirement:

Minimum 10 out of every 20 lamp in the test batch shall each deliver at least 70% of the required luminous flux after 15.000 h. (For retrofit LEDs: 10.000 h)
Test procedure

The test shall end at latest when the required number of hours is met. 
If at that time at least 10 out of every 20 lamps each delivers 70% or more of the required luminous flux, the model shall be considered to comply. Otherwise, it shall be considered not to comply.
The test may also end earlier if:

· more than 10 out of every 20 lamps have failed, or 
· if less than 10 of every 20 lamps are able to deliver 70% or more of the required luminous flux, 
whichever occurs first. In both cases the model shall be considered not to comply.
Proposed tolerances for MSA’s market surveillance:
The tolerance is already given when the definition of the parameter is combined with the requirement (minimum 50 % of the lamps in the batch have to deliver at least 70% lumen maintenance at 15000 h/10000 h). Thus there is no need for further tolerance when testing the life time. 

	Number of switching cycles before failure
	≥ 7500 and
≥ 5000  for retrofit LEDs med integrated control gear
	It is necessary to have a clear definition of when the measurement shall stop, otherwise the measurement can go on “for ever” (until all lamps in the batch have failed) in order to be able to calculate the average number of switching cycles. Using an average will allow several lamps to fail very early if only a few lamps have a long life time. From a consumer and society point of view this is not acceptable.
An overall tolerance of 10 % will undermine the requirement on the number of switching cycles. 
E.g. A 10 % tolerance on the average number of switching cycles will lead to that a batch of 20 LEDs will have to deliver only an average of 6750 switching cycles before failure.
	Test procedure
The test shall end, when the required number of switching cycles is reached (7500, or 5000 for retrofit LEDs), or when more than 2 out of every 20 lamps in the test batch have reached their end of life, whichever occurs first.

 Proposed tolerances for MSA’s market surveillance
If, after the required number of switching cycles is reached, at least 19 of every 20 lamps in the batch have no failure, the model shall be considered to comply. Otherwise it shall be considered not to comply.

There should be no supplementary tolerances accepted, since the test is mainly dependent on simple counting. 

	Starting time


	<  0.5 s
	It is necessary to have a clear definition of the time when LEDs have started fully and remains alight. 
The DEA has observed problems with test of the starting time for CFLs applying the measurement standard (EN 60969). This standard lacks a clear definition.
Besides this, the time limit should be with two significan figures, thus 
0.50 s in stead of just 0.5 s
	Test Procedure

The Danish test laboratory Delta has introduced a calculation procedure for the starting time of CFLs. Please find more details below.
The Delta procedure as used for CFL’s in 2010 could be used as inspiration when drafting procedure and definition and measurement of starting time for LEDs.

Further the test method should be described as a recording of the flux over time and specify:
· The recording time: ≥ 5 s
· The sample period: ≤ 1/10 of the required starting time
· The integration time in each sample period: ≤ ½ of sample period
Acceptance tolerances
The average starting time is allowed to vary 10% from the required starting time. No lamp in the sample batch is allowed to have starting time higher than 2 times the required starting time.

	Lamp warm-up time to 60 % Φ


	< 2 s
	It is necessary to have a clear definition of when a LED lamp has reached its maximum stabilized luminous flux. 

DEA has observed problems with test of the lamp warm-up time for CFLs because the measurement standard (EN 60969) lacks such a definition.
Besides, the time limit should be with two significant figures, thus 
2.0 s instead of just 2 s
	Test Procedure
The Danish test laboratory Delta has introduced a calculation procedure for measuring the lamp warm-up time of CFLs. 

Please find more details below.
The Delta procedure as used for CFLs in 2010 could be used as inspiration, when drafting procedure and definition of the lamp warm-up time for LEDs.

Further the test method should be described as a recording of the flux over time and specify:
· The recording time: ≥ 20 s
· The sample period:  ≤ 1/10 of the required warm-up time
· The integration time in each sample period: ≤ ½ of sample period
Proposed tolerances for MSA market surveillance
The average warm-up time is allowed to vary 10% from the required warm-up time. No lamp in the sample batch is allowed to have warm-up time that exceeds the required warm-up time multiplied by 1.5.

	Premature failure rate at 10 % rated life in hours 


	≤ 2.0 %
Less than 2 % of the lamps are allowed to fail within 10 % of the rated lifetime (1500 hours or 1000 hours in case of retrofit LEDs)


	A relatively long testing period is required for this premature failure test (1500 hours or 1000 hours in case of retrofit LEDs). 

It is necessary to have a clear definition of end of life. LED has a long functional period, but the luminous flux drops correspondingly If ‘end of life’ = “emitting no light” the requirement is low.
With a batch of 20 lamps it is not possible to detect a 2 % failure rate of the lamps. 2 % of 20 lamps is only 0.4 lamp. 
	Test procedure 
The test ends 
· when the required number of hours is met, or 
· when more than 1 lamp fails, 
whichever may occur first.

(This test may precede  the test of Rated lamp lifetime)
Proposed  tolerance for MSA’s market surveillance 
In order to the comply only 1 out of every 20 lamps in the test batch (i.e. 5%) may fail before 1500 hours (1000 hours in case of retrofit LEDs).


	Colour rendering (Ra)
	≥ 80

≥ 90 if claimed to be retrofit to halogen or incandescent lamp
	LEDs are intended to be used for indoor illumination (as replacement of inefficient filament lamps and/or as an alternative to CFL’s). It is therefore important that they have a Ra-value of at least 80.
A tolerance of 10 % used for verification is much too high and will allow LEDs with average Ra-value as low as 72 to pass and as low as 81 to be claimed as retrofit to halogen lamps. That is not acceptable.
	Test procedure

According to CIE 13.3:1995 or later relevant standards acknowledged by the European Union.
Proposed tolerance for MSA market surveillance
The average Ra of the lamps in the test batch is allowed to be  1.9 points below the required value. For no single lamp the Ra is allowed to be more than 3.9 points below the required value.

	Flicker and fluctuations
	This requirement should be added to the regulation:
Dominant frequency ≥ 100 Hz

Lower frequencies max. 0,1% of the emitted flux.
	It is important that no flickering appears neither at full flux or when dimmed.
LED’s are usually driven from a switch mode supply using pulse width modulation. When dimmed the pulses (may) get shorter.

Therefore LED emits light in sharp pulses with no soothing afterglow.

Frequency below 100 Hz may be experienced as flicker. If the pulses are unequal, a 50 Hz flicker may be very visible.
Even at 100 Hz other undesirable phenomenons may appear, e.g.  stroboscopic effects and tracks of luminous dots seen in the visual field when turning ones head. 

Therefore a minimum requirement of 100 Hz is the least that can be done to limit the worst flickering and fluctuation problems.
	Test procedure
Flicker and fluctuations shall be measured with a fast responding photometric probe and recording system. The recorded test signal shall be frequency analyzed using (Fast) Fourier Transformation to determine the dominant frequency and the fraction of lower frequencies.
(Remark:

IEC 61000-3-3 or IEC 61000-3-11 used in the European LED Quality Charter concern fluctuations and flicker in the supply voltage and cannot be used for lamps with integrated supply.)
Proposed tolerance for MSA market surveillance
If more than 5% of the lamps in the test batch (i.e. 1 of every 20 lamps) do not fulfill the requirement, The model is considered not to comply.

	Colour consistency
	Correlated Colour temperature (CCT) spread within a 6-step MacAdam ellipse or less
	It is important that equal LEDs emits equally looking light.
A 7-step MacAdam ellipse is specified in the European LED Quality Charter.


	Test procedure
No comments. The CCT is calculated in conjunction with the Ra-index.

Proposed  tolerances for MSA market surveillance for MSA’s market surveillance:

Since the 6-step MacAdam ellipse is a simplification it provides for the necessary  tolerance, and no  further  tolerances should apply. 

If, for consistency with procedures used by the manufacturers, a wider tolerance is necessary, the requirement should be based on a  7-step MacAdam ellipse.

	Lamp power factor (PF)
	P ≤ 2 W : no requirement

2W < P ≤ 5W : PF > 0.4

5W < P ≤ 25W : PF > 0.7

P > 25W : PF > 0.9
	The relevance of the requirement is doubted as already commented. 
The requirement should be changed into:
P ≤ 2 W : no requirement

5W < P ≤ 25W : PF ≥ 0.5
P > 25W : Same requirement as applies to other products to be connected to the mains supply network (PF > 0.9)
	Test procedure
Same test procedure as used for other products to be connected to the mains supply network.
Proposed tolerance for MSA  market surveillance:

Same as used for other products to be connected to the mains supply network.


Proposal for test of starting time
Please find in the box below comments and proposal from the Danish test laboratory Delta on test of starting time.
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The above criterion is generally very fair towards the model “wishing for” a short starting time, since it points out a early stage where the flux is still increasing with almost 100% per second .
Proposal for test of lamp warm up time

Please find in the box below comments and proposal from the Danish test laboratory Delta on test of lamp warm up time. 
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