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1.0 Introduction 
Natural Resources Canada (NRCan) continues its work to develop an ENERGY STAR test 
procedure and qualification criteria for seasonal decorative light strings.  Compared to 
incandescent decorative light strings, other technologies, such as light emitting diodes (LED), 
offer energy savings, lower energy consumption during peak hours, longer operating life, high 
durability, and reasonable payback on the initial investment.  

Building on the progress from a one-day stakeholder meeting on this same subject in March 
2006, NRCan convened a series of technical committee conference calls to discuss critical issues 
raised at the March workshop, and revise the draft test procedure and qualification criteria.  This 
second meeting re-convened the stakeholders from the March 2006 workshop to review the 
revised document and discuss next steps.  Approximately twenty-five manufacturers, retailers, 
and government and utility representatives attended and participated in the review of the draft 
ENERGY STAR qualification criteria and test procedure.  The list of workshop attendees below 
includes both people who participated in person in Toronto and who phoned-in. 

Steven Altamura, Seasonal Specialties LLC 

Jenny Flores, Pacific Gas and Electric Company 

Bob Goldschleger, Universal Lites 

Isabelle Guimont, Energy Star/NRCan 

Nina Gupta, GREENLITE Lighting Corporation 

Gary Hamer, BC Hydro 

Ryan Hannink, Navigant Consulting, Inc. 

John Hayes, Holiday Creations 

Jose Luis Hernandez, Canadian Standards Association  

Kerry House, Home Hardware 

John Kiru, TABIA 

Pierrette LeBlanc, NRCan 

Joe Lincoln, Everstar Merchandise 

Ted Marlow, Marlow & Associates  

Conan O'Rourke, LRC 

Brian Owen, FIRSTeam - LEDesignWorks 

Charles Parker, Carillon Decorative Products Inc 

Jim Ruxton, Pharos Innovations 

Rachel Schmeltz, EPA Energy Star 

Michael Scholand, Navigant Consulting, Inc. 

Anthony Tassone, Underwriters Laboratories 

Wayne Tucker, Classic Displays 

Michael Vladimer, Navigant Consulting, Inc. 

Jerry Yu, LEDUP 


This report summarizes the workshop, providing copies of the workshop presentations, the draft 
documents reviewed and a summary of the discussions. 
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2.0 Workshop Materials 
The purpose of this meeting was to reconvene the stakeholders from the March 2006 workshop 
to discuss and review the draft revised test procedure and qualification criteria that the technical 
committee had been developing.  The workshop agenda was designed around a careful review of 
language in each of the critical sections of the two documents, to enable discussion on the draft 
proposal. 

2.1. Workshop Agenda 

ENERGY STAR® Program Requirements for 
Decorative Light Strings 

Second Plenary Meeting 
Doubletree International Plaza Hotel 
655 Dixon Rd, Toronto, M9W 1J3 

June 27, 2006 

8:30-9:00 	Registration 

9:00-9:15 	 Welcome and Overview of Progress to Date 
Pierrette LeBlanc – Natural Resources Canada 

9:15-9:30 	 Introductions and Opening Statements 
Michael Scholand – Navigant Consulting, Inc. 

9:30-10:00 	 Overview of Seasonal Decorative Light String Market 
Michael Vladimer – Navigant Consulting, Inc. 

10:00-10:15 	COFFEE BREAK 

10:15-11:00 	 Test Procedure and Eligibility Criteria: Overview, Inspection and Power Test, 
Over-Voltage Test 
Michael Scholand – Navigant Consulting, Inc. 

11:00-11:20 	 Test Procedure and Eligibility Criteria: Lifetime Test 
Conan O’Rourke – Lighting Research Center 
Michael Scholand – Navigant Consulting, Inc. 

11:20-12:00 	 Test Procedure and Eligibility Criteria: Lamp Intensity Test 
Conan O’Rourke – Lighting Research Center 
Michael Scholand – Navigant Consulting, Inc. 
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12:00-1:00 LUNCH 

1:00-1:45 Test Procedure and Eligibility Criteria: Accelerated Weathering Test 
Gary Hamer – British Columbia Hydro 
Michael Scholand – Navigant Consulting, Inc. 

1:45-2:30 Test Procedure and Eligibility Criteria: Review of Documents 
Michael Scholand – Navigant Consulting, Inc. 

2:30-2:45 COFFEE BREAK 

2:45-4:00 Final Discussion Points and Next Steps 

4:00 ADJOURN 

2.2. Documents Distributed at the Workshop 
This workshop was convened to discuss a draft test procedure and qualification criteria (version 
1.1.1 of both documents).  Following on from a decision at the March 2006 workshop, a 
technical subcommittee was formed (all participants were volunteers) to discuss the test 
procedure and qualification criteria in a series of weekly conference calls.  The output from this 
process was to be revised versions of both documents, which would then be reviewed by the 
second plenary meeting of all the participating stakeholders. 

Due to vacation schedules and other conflicts, not all members of the technical committee were 
able to participate in every call over the intervening period between the March and June 
workshops. Therefore, the draft documents presented in the appendix to this report should not be 
seen as consensus products from the technical committee.  Rather, they are drafts that were 
developed in a tight timeframe to enable discussion and evolution of the concepts.  The sections 
of the draft documents that are highlighted in yellow indicate those parts of the documents that 
may be considered particularly controversial and subject to review. 

In the appendix to this report, all the hand-outs provided at the workshop are included: 

A. ENERGY STAR® Program Requirements for Decorative Light Strings Test Procedure, 
Draft Version 1.1.1 

B. ENERGY STAR® Program Requirements for Decorative Light Strings Eligibility 
Criteria, Draft Version 1.1.1 

C. ENERGY STAR® Program Requirements for Decorative Light Strings Master 

Presentation from the Workshop 


D. BC Hydro Proposed ENERGY STAR® Testing Criteria Workshop Presentation 

One of the critical outcomes from this workshop was a decision to conduct testing of samples of 
decorative light strings to determine if the tests being considered are appropriate, and if the 
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durations / requirements of those tests need to be modified.  In response to this request, NRCan 
worked with the technical committee in the weeks following the workshop to both revise the 
ENERGY STAR® Program Requirements for Decorative Light Strings (creating version 1.2) 
and develop a test protocol which would provide data from which to make decisions on the test 
procedure and program requirements. 
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3.0 Workshop Discussion and Decisions 

This section of the report summarizes the workshop discussion and identifies the main issues that 
were raised and discussed at the workshop. As stated earlier in this report, the workshop was 
primarily structured around a review of the draft test procedure and qualification criteria for 
ENERGY STAR. The workshop did however include a discussion on patent issues as they relate 
to the ENERGY STAR program and a brief market assessment presentation. 

3.1. Patent Issues 
A stakeholder expressed concern to NRCan about the requirements contained in draft version 1.1 
of the qualification criteria for ENERGY STAR.  Some of the requirements in the previous draft 
were patented or had patents pending. NRCan spent some time at the start of the workshop to 
assure stakeholders that ENERGY STAR does not knowingly set requirements for qualification 
that are patented or have patents pending. When this issue was brought to NRCan’s attention, 
immediate action was taken - the criteria in question were discussed on the next technical 
committee conference call and NRCan issued a letter which clearly stated the objectives of this 
initiative and that no qualification criteria would knowingly be included that involved patented 
technology. A copy of the letter appears below. 

TO: Members of the Committee for the Development of  ENERGY STAR Criteria for 
Decorative Light Strings  


DATE: June 19, 2006


Dear Members:  


In recent days, there has been communications amongst members regarding patent and 

intellectual property issues on decorative light string products sold in Canada. Clearly, this is a

concern for some of you and Natural Resources Canada (NRCan) would like to respond.  


As stated in the workshop meeting held in March 2006, the ENERGY STAR program is based on 

certain principals (Environmental Protection Agency’s (EPA) website at: 

http://www.energystar.gov/index.cfm?c=prod_development.prod_development_index) 

In order to qualify a product category to the ENERGY STAR program, we need to establish that:  


“Energy efficiency can be achieved with several technology options, at least one of which 
is non-proprietary”  

This being said, there cannot be a “proprietary” hold on product categories within an 
ENERGY STAR program that would give a manufacturer sole access to qualify to the 
criteria established by the committee. 

The criteria and performance specifications for a category of product is developed through the 
consensus process and it is expected that participants will take these issues seriously and 
collaborate with program requirements voluntarily if required. If the process we are currently 
undergoing does not satisfy the principal of non-proprietary technology, the program for 
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decorative light strings would be suspended and reviewed. This would be a very unfortunate 
outcome that we want to avoid, and I am sure you do too.  

At the present time NRCan and EPA are looking into this matter carefully. In the meantime, we’ll 
continue business as usual. 

Sincerely,

Pierrette LeBlanc  

Standards Engineer  

Natural Resources Canada


3.2. Market Assessment 
Navigant Consulting gave an overview presentation on some initial findings from a Market 
Assessment in Canada on seasonal decorative light strings.  The slides from this briefing 
presentation can be found in the Appendix of this report.  The presentation had four sections – 1) 
Market Overview, 2) Value Proposition for Consumers, 3) Product Quality Issues and 4) Product 
Lifetime. 

3.2.1. Market Overview 
While the market assessment is not yet complete, eleven manufacturers of seasonal decorative 
light strings that incorporate light emitting diode (LED) technology were mentioned in the 
overview: 3H & Co.; AVH Supply, Inc.; Blachere Illumination; Bortex Industry Company, Ltd.; 
Congolm, Inc.; Holiday Creations; LEDUp; LUXLITE; Mobiltech; NOMA and Pharos 
Innovations, Inc. The market assessment, which included interviews with representatives from 
many of these companies, found that decorative LED light strings are distributed through three 
main channels – retail chains, on-line sales, and electrical wholesalers (primarily for the 
commercial sector). 

During the interviews, manufacturers identified the broad range of products that are 
commercially available today that incorporate energy-efficient LED lamp technology.  Figure 1 
below shows many of these shapes, and they are manufactured in a variety of colours.  Some of 
the colours offered include: purple, blue, green yellow, gold, orange, red, white and multi­
coloured strings. This matrix of lamp shapes and colours leads to a very large number of 
catalogue models that would otherwise need to be qualified for ENERGY STAR.  This issue – 
the burden of manufacturers – was raised at the workshop later in the day as well, and is the 
subject of on-going study. 
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) )C6 (“Strawberry” , C7, and C9 M5 (“Mini-lamps”

Novelty: Trees, stars, etc. 

Icicle Lights 

Rope Lights G12 (“Raspberry”) 

Figure 1. Decorative LED light strings come in a wide variety of shapes and colours. 

3.2.2. Value Proposition for Customers 
A cursory review of retail prices found that LED light string prices vary with colour, but 
generally, LED light strings are approximately 2 to 8 times more expensive than mini-
incandescent light strings. This price premium was identified by those interviewed as the 
primary barrier to more broad market adoption of this technology. 

To overcome the affordability barrier, electric utilities in Canada and the United States have 
sponsored two different types of market transformation programs – exchanges/rebates and large 
pilot projects.  Several utilities were identified that do exchanges, whereby customers who bring 
in a string of incandescent lights are given a string of LED lights.  Additionally, there is one 
utility which provides a $4 instant rebate coupon towards the purchase of a seasonal LED light 
string. Concerning the large-scale pilot projects, one utility was identified which was working 
with their local municipality to cover half the cost of those holiday displays that incorporated 
LED lights. Other utilities were identified which donated LED light strings for large lighting 
projects. 

A review of the industry literature was conducted, and the major points highlighted as the unique 
selling points or value proposition for decorative LED strings were identified as follows: 

• Brighter colour, will not fade  
• Energy saving – up to 90% 
• Indoor/Outdoor use 
• Rugged, no glass to break 
• Cool to the touch 
• Lower risk of fire or shock 
• Stackable or end-to-end 
• Easy and flexible installation 
• 200,000 hour lamps 
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• Guaranteed, UL listed 
• Advanced technology 

In conducting the market assessment, stakeholders were asked about typical residential sector 
applications.  The main applications identified relate to the holiday season (December / January), 
and center around the decoration of trees, houses and entryways.  Lights are typically operated 
30 to 45 days per year for 6 to 8 hours per day.  A secondary application was identified as 
ambiance decoration of patios and decks during the summer months, where lights would 
typically operate 45 to 90 days per year for 4 to 5 hours  per day. 

In the commercial sector, the primary applications are related to holiday displays at commercial 
establishments (which includes retail and office establishments).  Concentrated in the December 
/ January time-frame, decorative strings of LED lamps are typically operated 45 to 60 days per 
year for 6 to 12 hours per day. Secondary applications relate to non-seasonal decorative lighting 
(e.g., white mini-lights in ficus trees in shopping malls).  These installations typically operate 
year-round (365 days per year) for the duration the establishment is open (12 hours per day). 

The experts interviewed indicated that when making a purchasing decision about decorative light 
strings, the primary considerations are generally purchase price (dominant consideration, 
particularly for residential sector), energy-efficiency (particularly in Canada), product durability 
and long operating lifetime, and technological edge (new product designs / fads).  Another, lesser 
consideration mentioned by the experts, was brightness of the lamps themselves. 

3.2.3. Product Quality Issues 

Decorative LED light stings, like decorative incandescent light strings, are subject to the same 
safety requirements of CSA / UL.  These requirements are: Canadian Standards Association 
CSA-22.2 No.37-M1989 (R2004) Christmas Tree and Other Decorative Lighting Outfits and 
Underwriters Laboratories UL 588-2004, Standard for Seasonal and Holiday Decorative 
Products. 

LED light strings have been questioned in the past whether they are sufficiently bright for 
decorative purposes. Those experts interviewed felt that LEDs are sufficiently bright for the 
applications where they are used, even though some lamp shapes have lower light emission than 
incandescent lights. The majority of consumers use light strings for decoration only and are 
generally satisfied with brightness. 

With respect to colour, LED lights have stronger colours than incandescent lights.  White LEDs 
can have a blue tint (high CCT), which can draw some complaints, as consumers are used to 
incandescent white (“warm white”, CCT ~2800 K). Colour consistency has improved in recent 
years, with better colour binning techniques (sorting lamps into groups of similar light colour). 

The issue of patented technology was raised here as well, as certain aspects of LED technology 
in decorative light strings are patented, and therefore could not be a criterion for ENERGY 
STAR program qualification.  Patents were identified for “keyed” lamp-holders to prevent 
installing lamps backward, polarized plugs and end-connectors and AC-powered LED light 
strings without a transformer.  Pending patents were identified for strings with one or more series 
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blocks must be connected in opposite polarity to reduce THD and a lamp-holder that is moulded 
to the LED lamp / decorative cover.  These are all issues that must be kept in mind when 
establishing the ENERGY STAR qualification criteria. 

3.2.4. Product Lifetime 
All stakeholders at the workshop, and those interviewed for the market assessment, agreed that 
the LED lights in decorative light strings will have a much longer lifetime than the lifetime of the 
light string as a whole. For the market assessment, a calculation was performed which found that 
at the end of the typical useful life of an LED light string (3 to 7 years), the LED lamps 
themselves have only utilized 5% of their estimated life.  This estimate was based on an 
assumption that the LED string is used 45 days per year and 8 hours per day, where LED light 
lifetime in decorative light strings range from around 20,000 to 50,000 hours – 20 times longer.  
The wiring harness is was frequently cited as the factor most likely to cause failure of the string, 
particularly with aging and environmental exposure. 

Case studies found that the product lifetime of LED light strings compares favourably to 
incandescent light strings.  Return rates for LED light strings are at or below those for 
incandescent light strings - generally less than a 2% return rate for LED light strings (compared 
to a 3% return rate for incandescent light strings), as cited by manufacturers, distributors, and 
retailers. For utilities interviewed, there was less than a 0.1% return rate reported by utilities / 
municipalities that conduct light string exchanges (11 sets returned out of 21,100 sets distributed 
for three different utilities / municipalities). 

There was, however, a large recall of a certain type of decorative LED light string in 2005 
increased the overall return rates involving the recalled product.  The strings were recalled 
because the product posed a shock and fire hazard due to a manufacturing defect that could lead 
to overheating and melting.  A second highly visible problem with lifetime occurred at a recent 
Niagara Falls Winter Festival of Lights installation.  At this project, the municipality experienced 
significantly higher failure rates than other installations.  The problems at the Winter Festival 
were attributed to water mist from the falls and power spikes. 

3.3. Overview, Inspection and Power Test, Over-Voltage Test 
The slides accompanying this presentation / discussion can be found in the appendix of this 
report. This section focused on two tests that were in the Test Procedure – the Inspection and 
Power Test and the Over-Voltage Test.   

This section started by reviewing four definitions that were pertinent to these two tests – 
Decorative Light String, Series Block, Input Power and Maximum Watts per Lamp.  The 
workshop participants reviewed the definition for a decorative light string, and had no 
modifications at this time, so the definition was not changed.  The workshop participants felt that 
the series block definition numbers in example statement “a 50-lamp light string could have two 
25-lamp series blocks connected in  parallel” should be changed from 50 and 25 to 70 and 35, as 
that was felt to be more common for these light strings.  All other parts of the definition were 
unchanged. The participants felt that the definition of input power needed clarification only for 
powe adaptors that can accommodate multiple strings of lamps.  Thus, a sentence was appended 
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to the end of the definition that reads: “For power adaptors that can accommodate multiple 
strings, the input power shall be measured with the rated maximum number of strings attached.”  
Finally, for the term maximum watts per lamp, the stakeholders had two modifications.  First, 
they did not believe the word ‘maximum’ was necessary, as the procedure will calculate the 
actual watts per lamp, irrespective of whether it’s a maximum or not.  Second, the participants 
wanted clarification on how watts per lamp might apply to adaptors that could accommodate 
multiple strings.  Therefore, a parenthetical statement was added to the definition that reads; “(or 
strings, in the case of power adaptors that can accommodate multiple strings).  The final versions 
of the definitions for these terms can be found in version 1.2 of the draft test procedure and 
eligibility criteria, published after the workshop. 

The technical references in both the test procedure and eligibility criteria were reviewed and 
approved by the group. In addition to these, two other reference documents were identified and 
have now been added to draft version 1.2.  These two references are: 

•	 Commission Internationale de l’Eclairage CIE 127-1997, Measurement of LEDs  

•	 Illuminating Engineering Society of North America IESNA TM-16-05, IESNA Technical 
Memorandum on Light Emitting Diode (LED) Sources and Systems 

For the Inspection and Power Test, the following changes were made to the requirements: 

•	 Modify ‘count lamps per string’ to ‘count lamps per string and ensure this is consistent 
with the packaging label’. 

•	 Merge the requirements to ‘check lamps type: sealed or plug-in.  If plug-in, the 
socket/lamp must have a marking or polarizing socket to enable correct insertion of 
replacement lamps’ with ‘check that plug-in diodes, resistors, etc. cannot be incorrectly 
swapped with spare lamps.’  Modify language to remove ‘polarizing socket’, as polarized 
refers to plugs intended for a wall socket, not the small socket in which a decorative lamp 
is inserted. 

•	 Modify the power measurement test to clarify what’s being measured and account for 
power adaptors that can accommodate multiple light strings.  Previously, the document 
simply said “Measure power and current at 120 volts ±2% RMS AC.  Calculate the 
power per lamp.” In the revised draft, the paragraph reads: “Measure input power and 
current at 120 volts ± 2% RMS AC. For systems with power adaptors that can 
accommodate multiple light strings, the input power should be measured with the rated 
maximum number of strings attached. Calculate the input power consumed per lamp 
operated. The input power consumption per lamp should not exceed 0.1 watts.”  This 
final requirement – not to exceed 0.1 watts – is subject to change, but is used in version 
1.2 as a placeholder. 

•	 Add a requirement that if lamp lifetime is stated on the packaging, the claim should be 
25,000 hours or more. 
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•	 Add a requirement that before any testing begins, the decorative light string is operated 
for a 24 hour “seasoning” period. The duration of the seasoning period is subject to 
change, based on the findings of the tests being conducted at the Lighting Research 
Center on actual samples of decorative light strings. 

An issue was also raised with respect to how to define a light set or a lamp as inoperative.  In the 
draft version 1.1.1 of the test procedure, inoperative was defined as “…a voltage drop of >60 
volts or < 0.5 volts RMS AC across any one lamp.”  This issue was discussed in the plenary 
session, and then it was decided that this issue would be better decided by the technical 
committee with a proposal brought back to the plenary session at the next meeting. 

3.4. Lifetime Test 
The slides accompanying this presentation / discussion can be found in the appendix of this 
report. Conan O’Rourke of the Lighting Research Center initiated discussion of this session, by 
reviewing a proposal of a possible lifetime test for decorative light strings.  This test involves 
assembling the string into a testing bundle, conducting an initial light measurement in an 
integrating sphere, operating the lamps for 1000 hours and conducting a second light output 
measurement.  This proposal was generally well received by the participants, who rightly noted 
that 1000 hours of operation represents approximately four holiday seasons of regular usage by 
consumers (residential sector).  Thus, sustaining good light output over this time period is 
important. 

The group briefly discussed what the maximum acceptable percentage degradation in light 
output and number of failed lamps should be in order to qualify for ENERGY STAR, but then 
decided this issue would be better to discuss once an initial round of testing was completed on 
samples of decorative light strings.  Therefore, the placeholder values were removed with the 
understanding that the plenary group will decide these levels at the next plenary meeting, when 
test data is available for review. 

3.5. Lamp Intensity Test 
The slides accompanying this presentation / discussion can be found in the appendix of this 
report. This section was also initiated by Conan O’Rourke of the Lighting Research Center, as 
he presented an overview of light and light intensity measurements.  The language in the draft 
test procedure document version 1.1.1 which is shown in the slides was not reviewed by all 
members of the technical committee.  Due to travel schedules and conflicts, not all participants 
were available for the final conference call when much of the approach for the lamp intensity test 
was developed. For this reason, all the text associated with the intensity test was highlighted in 
yellow, to signify that this test might be controversial and did not reflect a consensus view point 
of the technical committee. 

A discussion ensued on the value of lamp intensity, and how the measurement of specific points 
of light emission may not be appropriate for all lamp shapes, particularly festive new shapes such 
as pumpkins, snowmen and so-on.  Concern was expressed about the cost of these 
measurements, both in labour and equipment cost. Concern was also expressed in the level of 
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rigor being assigned to measuring light intensity of a product that is not related to safety and has 
no safety applications or requirements.  Discussion around what should be the appropriate level 
of intensity, given that the viewing angle for a consumer can vary substantially in the diversity of 
field applications. 

Ultimately, through the discussion, the group reached a consensus that this test was not a critical 
test to conduct at this time, and the issue of lamp intensity was one that would be left to the 
discretionary eye of the end-user.  Manufacturers firmly believe that if consumers to not find the 
decorative light strings to be sufficiently bright, they will be returned. 

3.6. Accelerated Weathering Test 
The slides accompanying this presentation / discussion can be found in the appendix of this 
report. This section was initiated by Gary Hamer of BC Hydro, who developed the test 
procedure for the BC Hydro market transformation program for decorative seasonal light strings.  
Gary’s presentation centered on discussion of the accelerated weathering test, which is 
conducted with the assistance of an ASTM G154-05 testing chamber.  His presentation contained 
photos and he gave a detailed explanation of the process and what they had done a few years ago 
when testing products for his program. 

The group agreed that the accelerated weathering test was pertinent, and should remain in the test 
procedure and qualification criteria documents.  A change was noted that the document should 
only require this test for decorative strings that are labelled for outdoor use only.  In other words, 
those strings labelled for indoor use could qualify for ENERGY STAR without having to be 
subjected to the accelerated weathering test. 

There existed uncertainty around how many cycles of the ASTM accelerated weathering test 
(Cycle 7 of Table X2.1 in ASTM G154-05) the strings should be subjected to, and what amount 
of accelerated weathering that would represent in the real world.  It was decided by the group 
that there should be some testing of actual product, initially for 10 consecutive iterations and 
then a review of the impact both on light output and failed lamps should be made.  This testing is 
now being conducted by BC Hydro, and the results will be presented at the next meeting. 

3.7. Review of Documents 
This final session of the workshop provided an opportunity for stakeholders to review other 
sections of the test procedure and eligibility criteria documents.  These sections did not relate to 
a test or particular eligibility criteria, but included discussion on the inclusion of an 
acknowledgements section, an overview / purpose statement at the start of the document, and 
requirements for safety, warranty, packaging, testing requirements, effective date and the 
possibility of revising the procedure in the future.  In general, there were not many significant 
changes to these sections, as most of them were based on boilerplate language from other 
ENERGY STAR documents. A decision was made, however, to remove the acknowledgements 
section of the document, as when adopted, the document is meant to represent broad consensus 
support for the ENERGY STAR program established. 
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3.8. Remaining Issues / Next Steps 
The following is a list of some of the issues and unresolved items that were raised by the 
workshop participants and will continue to be studied in the coming months. 

1.	 Ensure that all requirements are not patented or subject to any patent pending.  All 
participants working on the development of the test procedure and qualification 
criteria will strive to ensure that none of the eligibility requirements are patented or 
have a patent pending. 

2.	 The technical committee will continue to work on the definition of a failed LED 
lamp.  This issue, while seemingly simple, actually requires careful development of a 
clear method by which technicians who are conducting the test can determine whether 
an LED lamp or series block has failed. 

3.	 Conduct testing – inspection and power test, over-voltage test, lifetime test and 
accelerated weathering test – on actual decorative seasonal light strings.  These actual 
tests will assist both in refining the test procedure requirements for these four tests, 
and in developing appropriate qualification criteria for participation in the ENERGY 
STAR program. 

4.	 Following testing and a careful review of the test data, establish an acceptable 
percentage light degradation and number of failed lamps after 1000 hours of 
operation. 

5.	 Following testing and a careful review of the test data, establish an acceptable 
percentage light degradation and number of failed lamps after 10 cycles of ASTM 
G154-05. 

6.	 NRCan will continue to study the issue of testing burden, as this could prove a 
significant barrier to program participation for some manufacturers.  At the 
workshop, questions were raised such as: how many samples should be tested?  Can 
one fitting/diffuser/lens represent many Stock Keeping Unit (SKU) numbers?  Is 
there a way to limit the number of needed tests? Can a baseline unit be used?  How 
representative of the population are the tests conducted? 

7.	 The issue of the wattage limit per lamp may need refinement.  Workshop participants 
identified the fact that some LED-based holiday light strings have lamps that contain 
more than one LED die. In larger form factors (e.g., C-9), several die may be 
necessary to achieve the appropriate level of brightness or to add a functionality such 
as changing light color. With a maximum of 0.1 watts per lamp, some designs that 
contain multiple dies per lamp may be prevented from qualifying (even though they 
consume significantly less energy than their incandescent counterparts).  The group 
may need to consider different lamp wattages for different shapes (C7, C9).  The 
group may also need to consider defining the term lamp or perhaps light sources to 
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allow for multiple LED die per lamp. 

8.	 In addition to the request for conducting testing of actual lamps, there was a group 
consensus view that NRCan should conduct some focus groups to evaluate the 
decorative LED light strings and provide input both on how to improve the product 
and what criteria the ENERGY STAR program should emphasize with respect to how 
consumers will use the product.  NRCan agreed to look into this issue. 

9.	 The group is considering holding its next meeting in Toronto in November 2006, 
when the rush for the 2006 holiday season has passed, and thus the plenary meeting 
will have a higher level of participation.   
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ENERGY STAR® Program Requirements for 
Decorative Light Strings 

Test Procedure 
Draft Version 1.1.1 

1. 	Scope: This document describes the test procedure that a candidate decorative light string shall 

undergo to determine eligibility for ENERGY STAR® certification, as specified in ENERGY STAR® 

Program Requirements for Decorative Light Strings Eligibility Criteria Draft Version 1.1.1. This 

procedure includes tests that assess both the energy-efficiency and quality of decorative light strings, 

and is comprised of the following: 

•	 Inspection and Power Test, 

•	 Over-Voltage Test, 

•	 Lifetime Test, 

•	 Lamp Intensity Test, and 

•	 Accelerated Weathering Test. 

2. 	References: The following list includes documents used and/or referenced in the development of 

this draft test specification. 

I. ENERGY STAR® Program Requirements for Decorative Light Strings Eligibility Criteria Draft 

Version 1.1.1, June 2006.  Natural Resources Canada, Ottawa, Canada. 

II.  ASTM G 154 – 05, Standard Practice for Operating Fluorescent Light Apparatus for UV Exposure 

of Nonmetallic Materials.  ASTM International, West Conshohocken, PA, USA. 

III.  CIE Publication 84-1989, The Measurement of Luminous Flux.  Commission Internationale de 

l’Eclairage (CIE). Bureau Central de la CIE, Vienna, Austria. 
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3. 	Tests Performed:  The following tests shall be performed on decorative light strings to determine 

eligibility for participation in the ENERGY STAR® program.  All strings tested must undergo the 

inspection and power consumption test, however different sets of strings may be used for the 

remaining tests.  Record all measured and calculated values in the test report. 

3.1. Inspection and Power Test 
The steps in this test shall be conducted for all strings tested by this test procedure. 

3.1.1. Count lamps per string. 

3.1.2. Check lamps type: sealed or plug-in.  	If plug-in, the socket / lamp must have a marking or 

polarized socket to enable correct insertion of replacement lamps. 

3.1.3. Check that plug-in diodes, resistors, etc. cannot be incorrectly swapped with spare 

lamps. 

3.1.4. Measure power and current at 120 volts ± 2% RMS AC.  Calculate the power per lamp. 

3.2. Over-Voltage Test 
Strings will be energized at 132 volts RMS AC for one hour and examined for failure (i.e., light 

sets become inoperative, defined as a voltage drop of > 60 volts or < 0.5 volts RMS AC across 

any one lamp).  Count the number of failed lamps and calculate the failed lamps as a 

percentage of total lamps on the string. 

3.3. Lifetime Test 
A decorative light string shall be tested for maintaining light output as described below.  In 

summary, light strings will be prepared for testing, mounted in an integrating sphere and 

measured for light output. The assembly shall then be operated for 1000 hours and a second 

measurement of light output recorded.  The 1000 hours of operation does not have to be 

performed inside the integrating sphere; the only requirement is that the lamps in the testing 

assembly remain in the same orientation to each other, such that any self-adsorption or 

interference losses in the initial light output measurement will also be present in the second 

measurement.  The steps to follow for conducting this test are outlined below. 

3.3.1. Assemble the decorative light string into a 


configuration for testing.  The strings shall be 


bundled together so that all lamps are directed 
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outward.  The assembly shall be made as compact as possible and shall be taped 

together to maintain the relative positioning of the lamps throughout the test.  Figure 1 

shows a possible test set-up to conduct a maintained light output test. 

3.3.2. Operate the assembly in this configuration for a 24 hour (± 1 %) “seasoning” period. 

3.3.3. Insert the assembly into an integrating sphere and measure the light output following the 

guidelines for conducting measurement of light output in an integrating sphere contained 

in CIE Publication 84-1989, The Measurement of Luminous Flux. 

3.3.4. Keeping the testing assembly intact (i.e., do not remove the tape, or move any of the 

lamps), operate the assembly for 1000 hours (± 1 %) continuously.  This period of 

operation (41 days, 16 hours) may be conducted using a test bench facility (i.e., not inside 

the integrating sphere), provided that none of the lamps in the assembly have been moved 

relative to each other. 

3.3.5. Conduct a second measurement of the light output in an integrating sphere, following the 

same procedure in step 3.3.3 above. 

3.3.6. Count the number of failed lamps (as per section 3.2) and record the failed lamps as a 

percentage of total lamps on the string. 

3.3.7. Calculate the percentage reduction in light output of the second measurement relative to 

the first measurement.   

3.4. Light Intensity Test 
On a string of decorative lamps that has been seasoned (per step 3.3.2), select three non­

consecutive lamps on the string and record the position of the lamp on the string relative to the 

input plug (e.g., lamp #5, #20, #32). Lamps selected shall all be of the same colour and shall be 

tested with diffusers installed.  Light intensity measurements shall be taken on each of these 

lamps at either a 30°, 60°, or 90°,viewing angle, ±2° of mechanical center as shown in Figure 

2A. Measurements shall be taken at the selected viewing angle at 0°, 90°, 180°, and 270° (±2°) 

around the circumference of the lamp, and averaged together for the measured lamp as shown 

in Figure 2B. The three lamps shall then be averaged together to determine the average initial 

light intensity for the tested string.    
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Figure 2A. Side view Figure 2B. Top view 

3.5. Accelerated Weathering Test 
This test is intended to assess degradation of the wire insulation, lamp mounting sockets with 

lamps and/or lamp diffusers.  This test may be conducted on the same lamp strings that were 

tested in section 3.4.  In summary, this test involves taking an initial light intensity measurement 

(section 3.4). The string is then subjected to ASTM G154-05 accelerated life testing which 

involves UV light exposure, water spray and condensation.  Next, the string and lamps are 

inspected for failure and a subsequent light intensity measurement is taken and compared to the 

initial measurement. The steps to follow for this test are outlined below. 

3.5.1. 	 Determine the average intensity of lamps on a string of decorative lights per the 

procedure outlined in section 3.4.  Alternatively, manufacturers can simply use the same 

strings of lamps that were tested in section 3.4 for the Accelerated Weathering Test. 

3.5.2. 	 The string of lights shall be subjected to the exposure conditions contained in Cycle 7 of 

Table X2.1 of ASTM G154-05, which includes 8 hours of UV light (340 nm at 1.55 

W/m²/nm) at 60°C, 0.25 hours of water spray, and 3.75 hours of condensation at 50°C.  

The strings shall be mounted in the chamber so that the lamps and/or diffusers are 

exposed to the UV light, and the wire and lamp couplings are exposed to the UV light and 

the water spray and condensation as much as possible.  The lamp strings shall be 

operated for the duration of this test.  The number of cycles of this test have yet to be 

determined, but for this draft test procedure, ten consecutive iterations of Cycle 7 are 

required. 

3.5.3. 	 The light string shall then be removed from the ASTM G154-05 testing chamber and 

inspected for any cracking or breakage in wire insulation.  The number of failed lamps (as 

per section 3.2) shall be counted and recorded as a percentage of total lamps on the 
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string. 

3.5.4. 	 If the string is operable, a second lamp intensity measurement shall be taken on the 

same three lamps using all the same angles that were used by the technician in step 

3.5.1. 

3.5.5. 	 Calculate the percentage reduction in light intensity of the second measurement relative 

to the first measurement.   

4. Acknowledgements 
Special thanks to members of industry, government, and research laboratories for volunteering their 

time to develop this Test Procedure: 

Organization	 Name 

3H and Company Ltd. David Weiss 
British Columbia Hydro Gary Hamer 
Canadian Standards Association International Dejan Lenasi 
Fiber Optic Design David Allen 
LEDUp Enterprises, Inc. Jerry Yu 
Lighting Research Center  Conan O’Rourke 
Powertech Labs  Bruce Neilson 

21 



Appendix: Draft Eligibility Criteria, v.1.1.1 

4.2.	 ENERGY STAR® Program Requirements for Decorative Light Strings 
Eligibility Criteria, Draft Version 1.1.1 
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ENERGY STAR® Program Requirements for 
Decorative Light Strings 

Eligibility Criteria 
Draft Version 1.1.1 

Below is the product specification (Draft Version 1.1.1) for ENERGY STAR® qualified decorative light 

strings.  A product must meet all of the identified criteria if it is to be labelled as ENERGY STAR® by its 

manufacturer. 

The intent of the ENERGY STAR® initiative in this product category is to reduce seasonal peak electricity 

consumption by encouraging consumers to use quality, energy-efficient decorative strings of lights. 

1)	 Definitions: 

A. 	 Decorative Light String - String of lamps used for a decorative purpose. The lamps may be 

replaceable or sealed into the lampholder. 

B. 	 Series Block - A number of lamps connected in series, or utilizing a series connection.  Additional 

series blocks can be added to the circuit (or light string) utilizing parallel connections (e.g., a 50­

lamp light string could have two 25-lamp series blocks connected in parallel). 

C. 	 Intensity - A photometric measurement of light output at defined viewing angles and spatial 

coordinates, specified in terms of millicandela (mcd). 

D. 	 Maintained Light Output - The light output of a lamp as a percentage of its initial light output after 

a 1000-hour testing period. 

E. 	 Viewing Angle – The angle at which photometric light intensity is measured, at a defined number 

of degrees from mechanical center, ±2 degrees. 

F. 	 Input Power - The total, or system, power used by the decorative string during operation, 


measured in watts, including transformers, adaptors, etc.  


G. 	 Maximum Watts per Lamp – The input power divided by the number of lamps on the decorative 
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light string. 

2) Reference Standards: ENERGY STAR® qualified decorative holiday strings must comply with the 

applicable safety standards and relevant clauses from the Canadian Standards Association, 

Underwriters Laboratories and any other applicable global standards organizations, unless the 

requirements of the ENERGY STAR® specification are more restrictive.  Relevant standards include, 

but are not limited to: 

Canadian Standards Association (CSA) 
CSA-22.2 No.37-M1989 (R2004) Christmas Tree and Other Decorative Lighting Outfits 

Underwriters Laboratories Inc. (UL) 
UL 588-2004, Standard for Seasonal and Holiday Decorative Products 

3) Qualifying Products: In order to qualify for the ENERGY STAR® label, a decorative light string must 

meet the definition in Section 1.A and the specification requirements provided in Section 4, below. 

4) Energy-Efficiency Specifications for Qualifying Products: Only those products that comply with 

the requirements of Section 2 and meet the following criteria in Table 1 may qualify for ENERGY 

STAR® . All measurements must be conducted according to the “ENERGY STAR® Program 

Requirements for Decorative Light Strings, Test Procedure, Draft Version 1.1.1.” 
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Table 1: Product Characteristics and Specifications for Decorative Light Strings 

Test Requirement 

Inspection and Power Test 

For removable / plug-in lamp type strings 

 Lifetime claim 

Maximum watts per lamp 

Lamps must be marked or keyed. 

25,000 hours (or ‘long-lasting’). 

0.1 watts. 

Over-Voltage Test <5% of lamps failed. 

Lifetime Test Light output from string should not have 

degraded by more than 30% and <5% of 

lamps failed. 

Light Intensity Test 

Average light intensity of lamps tested (including 

diffusers) at viewing angle of 30°, 60°, or 90° ± 

2° of mechanical center.  Intensity must meet or 

exceed the threshold values for the colour 

emitted. 

Violet < 420 nm 200 mcd 

Indigo 421-460 nm 250 mcd 

Blue 461-495 nm 300 mcd 

Green 496-540 nm 350 mcd 

Yellow 541-580 nm 300 mcd 

Orange 581-630 nm 300 mcd 

Red > 631 nm 300 mcd 

White n/a 500 mcd 

Accelerated Weathering Test Average light intensity from three lamps 

tested should not have degraded by more 

than 15% and <5% of lamps failed. 

5) Product Approval: Strings labelled for exterior use as portable decorative lighting shall be CSA or 

UL approved for exterior use. 

6) Warranty: All decorative light strings shall be offered with a minimum 3-year warranty against all 

product defects.  
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7) 	Packaging: The packaging containing the product shall specify: 

• 	 Product’s suitability for use indoor and/or outdoor, 

• 	 Number of LED lamps, 

• 	 Total lighted length of string in appropriate metric and SAE units, and 

• 	 Wattage of light string. 

The light string should be labelled with the following information: 

• 	Certification agency, 

• 	 Rating for indoor or outdoor use, and 

• 	 Maximum number of light strings that can be connected end to end. 

8) 	Testing Criteria: In order to qualify their products for ENERGY STAR®, manufacturers are required 

to test their decorative light strings using the “ENERGY STAR® Program Requirements for 

Decorative Light Strings, Test Procedure, Draft Version 1.1.1.” These tests must be conducted by a 

third-party laboratory approved by Natural Resources Canada.  Manufacturers are invited to submit 

names and qualification criteria of candidate testing laboratories to Natural Resources Canada. 

9)	 Effective Date:  The date that a manufacturer begins to qualify products as ENERGY STAR® will be 

defined as the effective date of the agreement. 

10) Future Specification Revisions:  ENERGY STAR® reserves the right to change the specification 

should technological and/or market changes affect its usefulness to consumers, industry, or the 

environment.  In keeping with current policy, revisions to the specification will be arrived at through 

stakeholder discussion and consultation. 
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4.3.	 ENERGY STAR® Program Requirements for Decorative Light Strings Main 
Presentation from the Workshop 
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4.4. BC Hydro Proposed ENERGY STAR® Testing Criteria Workshop Presentation 
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