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Introduction and aim
CFLs offer a cost-effective way to provide light to households, with reduced energy consumption, and reduced environmental impact, when compared to traditional GLS lamps.  Consumer issues about CFLs include lifespan, light output, and start up times. 

The CFL initiative is aiming to harmonize testing standards, though it will still be up to individual governments to set the levels they wish to adopt for performance standards and target values.

Ultimately this initiative will propose a new testing methodology. The proposal is being developed by Working Group 2 of the CFL harmonization initiative.

The aims of this working group (WG 3) are:

· To establish a network of laboratories committed to voluntary participation in the first phase of the international CFL harmonization initiative;

· To devise a methodology for effectively completing a round-robin amongst test laboratories to ensure market actors have confidence in testing results related to the international CFL harmonization initiative;

· To highlight any deficiencies in the proposed testing procedures and also reveal any difficulties testing laboratories have in undertaking these tests;

· The completion of transparent testing activities in accordance with the above methodology.

This report is a working document that identifies the laboratories that have agreed (or are inclined) to take part in the round-robin testing, though mainly to provide initial thoughts on the testing protocol.

The round-robin testing is expected to run from January 2006, with the results being available for discussion in June 2006 at the EEDAL conference.

WG 3 structure and organisation

This working group is being coordinated by Kevin Lane (UK Market Transformation Programme, kevin.lane@aeat.co.uk) and Sylvia Shepherd (Australian Greenhouse Office, sylvia.shepherd@deh.gov.au). A sub-set of this role is the testing coordinator role which will coordinate the activities of the round-robin testing itself.  

It is proposed that the coordinating role will be supported by an advisory panel. This advisory panel is made up of experts in CFL testing, and others in the initiative. They will provide advice on the development of this round-robin testing and provide advice on the interpretation of the testing results.
Figure 1: Organisation of Working Group 3
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Laboratories involved in the round-robin testing

Various testing laboratories have been approached to take part in this initiative. So far there are eight testing laboratories expected to take part in the round-robin testing.

Table 1: International testing laboratories involved in initiative (provisional)

	Testing Laboratory

	China 1  (Beijing, China)

	China 2  (Shanghai, China)

	UK 1

	Philippines 1

	USA 1

	Netherlands 1

	Australia 1

	Denmark 1?


The finalised list of laboratories should be announced in November 2005.

Implication of proposed tests and laboratories 

The requirements of each test method and the capabilities of the laboratories involved will influence which tests can be considered in the round-robin. Pragmatically, the main tests to be undertaken in the round-robin are those that have been redrafted, can be undertaken by the laboratories involved, and can be completed within the time frame proposed for the round-robin.
The methods of test are being prepared by Working Group 2 in this initiative.  The following tests are proposed for the round-robin testing, although these will be discussed and confirmed at the Korean meeting, 1 November 2005.

Table 2: Tests proposed for inclusion in round-robin

	
	Test 
	Include

	a)
	Efficacy
	Yes

	b)
	Starting time
	Yes

	c)
	Low temperature starting
	No

	d)
	Run-up time
	Yes

	e)
	Lumen maintenance
	Yes

	f)
	Lamp life
	No

	g)
	Switching withstand
	No

	h)
	Colour appearance and CRI
	No

	i)
	Light distribution
	Yes

	j)
	Power factor
	Yes

	k)
	EMC (including harmonics)
	No

	l)
	Mercury
	No


The following is a brief review of issues relating to the tests and any issues that may have an impact on the round-robin testing. 

For the start-up test there are two proposed methods: one of the two shall be agreed before the testing commences. As one of the tests which have recently been redrafted, this should be part of the round-robin testing procedure.
Similarly, the run-up test has also been slightly redefined in the current draft test protocol and should be part of the round-robin testing procedure.

The lumen maintenance test is undertaken on aged lamps that have been cycled for 2,000 hours, which equates to 84 days (almost three months).  The lumen maintenance test may be extended in multiples of 1,000 hours up to the rated lifetime of the lamp. While only the 2,000 hour test is feasible within the proposed timescale for the round-robin, it would be possible to carry on testing up to the rated lifetime of the lamp although these results would only be available at a later date.
The lamp life test requires the lamp to run until the lamp ’fails’.  Given the timescale of the CFL initiative, it will not be possible to undertake this round-robin test and report within the given timescales.  However, it may still be valuable to have the results available in the future.  Do we want to consider this?

The switching withstand test is undertaken on an aged lamp, based on a switching cycle of 10 seconds on and 5 minutes 50 seconds off. This cycle is repeated 12,000 times. This implies 84 days of testing, which is within three months of testing.  The alternative method for number of cycles is based on the lifetime of the lamp (twice the rated lifetime in thousand hours). So, if the test lamps are rated at 8,000 hours, the test will involve 16,000 cycles (167 days).  Initial thoughts are not to include this test; however this could be included in some extended testing, as identified above.
The colour appearance and CRI test will not be included as these are well established tests and may be outside the scope of some of the laboratories involved.

The light distribution test is fairly simple, though may be new to some laboratories. Do we want to include this one in the round-robin?

The power factor test is an electrical test and relatively simple. This test shall be included in the round-robin unless an objection is raised.
The EMC (including harmonics) test will not be included in the round-robin as it is considered too complicated.

The mercury test requires chemical analysis. It is likely that most of the lighting laboratories will be unable to undertake this test, so it will not be undertaken in the round-robin. However, it is proposed to locate a small number of chemical laboratories so that a separate round-robin can be organized to test the draft mercury content test method. 

For the purpose of the round-robin testing, it is proposed that all tests are conducted at only one voltage/frequency combination.  This will reduce the number of samples required to achieve significant results, compared to the requirement if different combinations were used.  Are there any preferences for 240V/50Hz or 115V/60Hz?  

We welcome the views of stakeholders on which proposed tests should be included in this round- robin testing, and the preferred test voltage/frequency.
Experimental design

Working Group 2 has specified the number of lamps needed for each test procedure. These are empirically based and are consistent with (or even larger samples numbers than) other round-robin tests.  The minimum number of samples used for each test shall be as follows: 
Table 3: Sample sizes for lamp tests 

	Test
	Minimum number of lamps

	Start-up
	10

	Run-up
	10

	Initial Efficacy
	10

	Lumen maintenance
	10

	Lifetime
	10

	Switching withstand
	6

	Colour
	10

	Cold Start
	6

	Light Distribution
	6


Before commencing the round-robin testing this number of lamps will be checked for statistical robustness. 

Is it worth considering providing a larger sample to one of the testing laboratories which is recognised to possess very high quality testing procedures?  Since any variation in the results would not be due to different test equipment, or differing interpretation of the test method, this would enable the variance of the lamps within a batch to be established more rigorously. 

We welcome the views of stakeholders on the sample size and the experimental design of this round- robin testing.
Proposed ‘round-robin’ process 

The round-robin testing procedure will be driven and coordinated by the ‘testing coordinator’. The testing coordinator will ensure that the lamps are obtained from manufacturers, and sent to the individual testing laboratories. These will be accompanied by instructions and the proposed testing procedures (from Working Group 2). 

	Actor
	Task

	Coordinator
	· Select and obtain lamps, 

· Send lamps to each laboratory involved (or direct from lamp manufacturer)

· Send instructions and testing procedures to testing laboratories

	Testing laboratory
	· Receive lamps from coordinator/lamp manufacturer

· Undertake tests as described in the proposed test methods

· Any issues contact testing coordinator

· Send results, and any feedback, to testing coordinator

	Coordinator
	· Resolve any issues with testing laboratories and tests
· Collate any issues with the tests and testing

· Collate results, first analysis of data

· Present results


Depending on the test involved, some repeat tests may be undertaken following preliminary results.
Source of Lamps

Since this initiative is not to test the lamps, rather the test methods themselves, the source of lamps is (perhaps) less important. In this initiative, it is proposed that these are obtained in bulk from a single manufacturer.  The lamps will be sent from the central coordinator to the individual testing laboratories.

As a rough estimate, the minimum number lamps required is: seven laboratories x 78 lamps (for all the listed tests, except mercury and cold start) is 546 lamps. Spare lamps will also be required.
Ideally all of the lamps will come from one manufacturer; unmarked and delivered to the central coordinator. All lamps should be from one production run, to ensure as much as possible that the variance of the characteristics is minimised.  

Other issues
The results from the tests will be presented by each laboratory in result data forms (an Excel workbook): instructions will be included on how these should be completed.  Some graphical representation of the results may also be specified, where they will help with the interpretation of the results.  . 

Any issues arising from the round-robin testing should be addressed initially with the testing coordinator, then the working group coordinator and the CFL harmonization initiative coordinator.

Reporting of results

The testing coordinator will send the datasheet to the testing laboratories with the lamps. Following the tests, each laboratory will report results to the testing coordinator.

Confidentiality

It is proposed that the results shown for each testing laboratory will not be identified by name. They will be given a unique random number from one onwards. Only the central coordinators will know which number is associated with which testing laboratory. Each testing laboratory will be told its own number so it can recognise its own data in any reporting.
It is proposed that the raw data supplied on the result data forms, and other feedback, will be made public (without identification of laboratory).

Timing of analysis of results

If the testing procedures and protocols are agreed by the end of this year, it is expected that the testing and initial analysis will be complete before June 2006. This would allow discussion at the EEDAL conference in London in June. Later options to undertake discussion of the analysis include ACEEE in August 2006.

We welcome the views of stakeholders on the level of confidentiality that should be in place in this round- robin testing
Timetable of testing and next steps
The timing depends on the time needed for completing tests.  Below assumes up to four months to complete all the tests.

	Task
	‘05
	Jan ‘06
	Feb ‘06
	Mar ‘06
	Apr ‘06
	May ‘06
	Jun ‘06

	Pre tests
	*
	
	
	
	
	
	

	Confirm laboratories
	*
	
	
	
	
	
	

	Confirm procedures
	*
	
	
	
	
	
	

	Obtain lamps
	*
	
	
	
	
	
	

	Start tests
	
	*
	
	
	
	
	

	Deliver lamps
	
	*
	
	
	
	
	

	Lab1
	
	*
	*
	*
	*
	
	

	Lab2
	
	*
	*
	*
	*
	
	

	Lab …
	
	*
	*
	*
	*
	
	

	Complete tests
	
	
	
	
	*
	
	

	Return test results
	
	
	*
	
	
	
	

	Return long test results
	
	
	
	
	
	*
	

	Return feedback
	
	
	
	
	
	
	

	Collate results
	
	
	
	
	
	*
	

	Analyse results
	
	
	
	
	
	*
	

	Discuss results (EEDAL)
	
	
	
	
	
	
	*


Next steps:
1. Receive feedback on this document

2. Discuss and progress, as much as possible, in Korea, 1 November 2005

3. Agree laboratories (November) and round-robin testing procedures (December).

We welcome the views of stakeholders on the timing of this round-robin testing.
For further information, or to provide comments:

We welcome your comments on this Discussion Paper.  To encourage public discussion, comments will be posted on the CFL Harmonization Web site at www.apec-esis.org/cfl.  

Please contact us to provide your comments or to discuss further:

Sylvia Shepherd (Working Group Leader:
 sylvia.shepherd@deh.gov.au
Kevin Lane (Working Group Facilitator):  kevin.lane@aeat.co.uk
WG3 Coordinator
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