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

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

• 	 Number of LED lamps on the string, 

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

• 	 Wattage of light string. 

8) 	Testing Sample: Manufacturers are required to perform tests and certify that all decorative 

light strings marketed as meeting the ENERGY STAR® requirements comply with the 

requirements outlined in this document.  Natural Resources Canada recognizes, however, 

that many of the decorative light strings produced are electrically identical, with perhaps 

different lens shapes (e.g., M5, G3, C9) or with a different colour wiring harness (e.g., green, 

white). Therefore, Natural Resources Canada is allowing manufacturers to create product 

“families”, and then test a sample of three randomly selected strings of one model in a 

product family from which it may certify the product “family”.   

Decorative light string models that qualified for ENERGY STAR® in a previous year may 

remain qualified without the submission of new test data if the light string model designs 

have not been modified in any way and the ENERGY STAR® specification has not changed.  

Manufacturers are held accountable for the certification of any decorative light strings 

marketed as ENERGY STAR®, including models in a product family that were not tested. 

[This issue will be discussed by the technical working group and the plenary committee on 

January 9th once all the test results are available on the samples tested in 4Q 2006.  This 

section of the specification will be expanded to incorporate the decisions made on Jan. 9th] 

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. 

ENERGY STAR Program Requirements for Decorative Light Strings 
January 3, 2007	 Draft Version 1.2.1 
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ENERGY STAR  Program Requirements for 
Decorative Light Strings 
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Draft Version 1.2.1 
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C. Input Power - The total, or system, power used by the decorat ve str ng during operation, 

measured in watts, inc ud ng transformers, adaptors, etc.  For decorative light strings that 

operate with power adaptors that can accommodate more than one string, the input 

power shall be measured with the rated maximum number of str ngs attached.

strings that modulate in the r power use should have the energy used over a reasonable 

period of time measured, averaged, and recorded as the input power. 

Maintained Light Output – The light output of a decorative light string after a 1000-hour 

testing per od expressed as a percentage of light output of that same string follow ng a 

24-hour seasoning period. 

Series Block - A number of amps connected in series, or utiliz ng a ser es connection. 

tional ser es blocks can be added to the circuit (or ght string) utilizing paralle

connect ons (e.g., a 70-lamp ght string could have two 35-lamp ser es b ocks connected 

in parallel). 

Watts per Lamp – The input power d vided by the number of lamps on the decorative light 

string (or strings, in the case of power adaptors that can accommodate multiple strings). 

V RMS AC – The measured root-mean-square value of a voltage with alternating current. 

 Reference Standards: Relevant standards include, but are not limited to: 

ASTM International ASTM) 
ASTM G 154 – 05, Standard Practice for Operating F uorescent Light Apparatus for UV 

Exposure of Nonmetall c Materials 

Canadian Standards Association (CSA
CSA-22.2  No.37-M1989 (R2004) Chr stmas Tree and Other Decorat ve Lighting Outfits 

Commission Internationale de l’Eclairage (CIE
CIE 84-1989, The Measurement of Luminous Flux 
CIE 127-1997, Measurement of LEDs 

Illuminating Engineering Society of North America (IESNA

Note:  The technical work ng group determ ned that a definition for a failed string 
or failed series block was not needed, as ong as a failed lamp was defined.  
Some of the tests contained n this document will pass/fail a string based on failed 
lamps as a percentage of total lamps on the string. 
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4.1.4. Ensure that the warranty, whether printed on the box or on an insert, meets the 

requirements  Section 6. 

4.1.5. Ensure that the packaging n which the lamps are sold at the retail leve meets 

the requ rements  Section 7. 

4.2. Seasoning, Power  and Over-Voltage Test 
4.2.1. Operate the decorative light string for a 24 hour (± 1 %  “seasoning” period at 

120 V ± 1 V RMS AC. 

4.2.2. Measure input power and current at 120 V ± 0.5 V RMS AC.  For systems with 

power adaptors that can accommodate multiple light strings, the input power 

shall be measured with the rated maximum number of strings attached. 

Calculate the input power consumed per lamp operated.  The nput power 

consumption per lamp sha l not exceed 0.2 watts. 

Note Stakeholders commented that a specification of 0.1 W per amp may 
exclude energy-efficient str ngs with 20 or fewer lamps or lamps that have 
mult ple LED die per lamp, including screw-in replacement C-7 or C-9 lamps. 
suggested alternative specification would be a 20 mA amp current. 
Natural Resources Canada NRCan) recognizes that strings with ow lamp 
counts or mu tiple LEDs per lamp may not qualify for this nitial Decorat ve Light 
String ENERGY STAR specification. NRCan needs to evaluate these products 
more closely, and may establish separate input power consumption per lamp 
criteria in a future spec cation. 

4.2.3. Light strings will be energized at 132 ± 1 V RMS AC for one hour and examined 

for fa ure.  If any have failed, count the number of lamps that have failed and 

calculate the failed lamps as a percentage of total lamps on the string rounding 

 to the nearest whole number.  The number of failed lamps on the string sha

be less than X%. 

4.3. Lifetime Test 
A decorat ve ght string shall be tested for maintain ng light output as described in the 

steps below. 

4.3.1. Assemble the decorat ve ght string into a testing configuration by bundling the 

string together so that all lamps are directed outward.  The assembly shall be 

made as compact as poss ble and taped together with electr cal tape to maintain 
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ve posit oning of the lamps throughout this test. Next, for its optical 

properties, white Teflon shall be wrapped around the bundle to complete

cover the electrical tape. gure 1 shows a sample test setup. 

(a) Top v (b) Side v ew 

gure 1. Sample test setup of a DLS bundled and taped. 

4.3.2. Measure the light output of the assembly while operat ng at 120 V ± 0.5 V RMS 

AC, 25°C ± 5°C and following the guidelines contained in CIE Publication 84­

The Measurement of Luminous F

4.3.3. 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., outside the measur ng dev ce), provided that none of the lamps in the 

assembly have been moved re ative to each other. 

4.3.4. Conduct a second measurement of the light output following the same procedure 

in step 4.3.  above. Measure  maintained light output which shall be no less 

than XX%. 

4.3.5. Count the number of failed lamps (as per definition 1. ) and calculate the failed 

as a percentage of total lamps on the string  rounding the 

percentage up to the nearest whole number.  The percentage of failed lamps on 

be less than X%. 

4.4. Accelerated Weathering Test 
This test assesses the integrity of lamp mounting sockets and the durability of lamp 

lenses/diffusers when exposed to simulated weather ng conditions us ng ASTM G154­

Strings that are labelled for indoor use on  not be subjected to this test. The 

steps to follow for this test are outlined below. 
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4.4.1. Prepare the bundle and measure the light output of the string fol ow ng steps 

4.3.1 

4.4.2. Being careful not to disturb the assembly, load it nto a testing chamber and 

subject the str ng to the exposure cond tions contained in Cyc e 7 of Table X2.1 

of ASTM G154-05.  The decorative lamp strings under test shall be operated for 

the duration of this test at 120 V ± 3 V AC RMS inside the testing chamber. Each 

cycle of this test includes 8 hours of UV ght (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 sub ected to 10 consecutive iterations of Cycle 7 under Table X2.1 for a 

total of 120 hours. 

4.4.3. The light string assembly shall then be removed from the testing chamber and 

inserted into an integrating sphere per step 4.3.  above, and a second light 

output measurement taken. Calculate the percent maintained light output, 

rounding up to the nearest whole number, which shall no less than XX%. 

4.4.4. Count the number of failed lamps (as per definition 1. ) and calculate the failed 

as a percentage of total lamps on the string, rounding the 

percentage up to the nearest whole number.  The percentage of failed lamps on 

the string shall be less than X%. 

 Product Safety Requirement ENERGY STAR  qualified decorative  strings must 

comply with the applicable safety standards and have certificat acceptable to the 

Standards Council of Canada Strings must be appropriately labe led as either indoor-only 

or indoor/outdoor. The light string shall be abelled w th the afety certification agency, and 

whether it s r  for indoor-only or indoor/outdoor use. 

 Warranty: ENERGY STAR  qualified decorative l ght str ngs shall be offered with a 

minimum 3-year warranty against all product defects and will inc ude a contact telephone 

number for the manufacturer.. 
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Packaging The packaging containing the product shall specify: 

Product’s suitability for use -only indoor/outdoor use

Number of LED lamps on the string

Total lighted ength of string in appropriate metric and SAE units, and 

Wattage of light string. 

 Testing Sample Manufacturers are required to perform tests and certify that all decorative 

light strings marketed as meeting the ENERGY STAR requirements comply with the 

requirements outlined in th s document. Natura Resources Canada recognizes, however, 

that many of the decorative light str ngs produced are electr cally identical, with perhaps 

different ens shapes (e.g., M5, G3, C9) or with a different colour wiring harness (e.g., green, 

white).  Therefore, Natural Resources Canada is allowing manufacturers to create product 

“families”, and then test a sample of three randomly selected strings of one model in a 

product family from which it may certify the product “family”. 

Decorative light string models that qualified for ENERGY STAR in a previous year may 

remain qualif ed without the submiss on of new test data f the light string model designs 

have not been modif ed in any way and the ENERGY STAR  spec fication has not changed. 

Manufacturers are held accountable for the certif cation of any decorative light strings 

marketed as ENERGY STAR , including models in a product family that were not tested. 

This issue will be d scussed by the technical working group and the plenary committee on 

January 9  once all the test results are available on the samples tested in 4Q 2006.  This 

section of the specification will be expanded to ncorporate the decis ons made on Jan. 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. 

Future Specification Revisions:  ENERGY STAR  reserves the right to change the 

specification should technological and/or market changes affect ts usefulness to 

consumers, industry, or the environment.  In keeping with current po cy, rev sions to the 

specification will be arrived at through stakeholder discussion and consultat
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1 

Welcome Statement 
Decorative 

Light Strings 

•	 ENERGY STAR is a quality certification / brand which is used to 
encourage market adoption of premium-efficiency products 

•	 In decorative lighting, consumers have technology choices – the two 
dominant ones being incandescent and light emitting diode (LED) 

•	 LED offers a clear advantage in energy savings potential, 
particularly today in coloured light, but LED comes at a price 
premium 

•	 Using an ENERGY STAR label, Natural Resources Canada 
(NRCan) will encourage the market to migrate toward LED lamps, 
cutting 80% to 90% of energy used by decorative light strings (DLS) 

•	 Thus, NRCan started work to develop an ENERGY STAR 
specification for decorative light strings (DLS) in Canada, which may 
also be adopted in the U.S. 

2 

1 
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5

Decorative
Light Strings

Introductions: 
Around the Table / Phone

• As we go around the table, please state your

• Name

• Organizational affiliation, and 

• Whether you participated in either of the prior plenary 
meetings.

• Then, we’ll do the same on the phone

6

Decorative
Light Strings

Today’s Agenda
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7

Decorative
Light Strings

Today’s Agenda

8

Decorative
Light Strings

Context for Work Performed

• June 2006 plenary meeting

• Revisions to the document were agreed, 
e.g., removing brightness measurement

• Testing of product called for, so final specification will be 
based on real product 

• The Technical Committee re-convened and outlined an approach 
which would protect manufacturer’s identity, yet enable testing of 
product to be conducted.

• Sample strings were donated by the four manufacturers on the 
Technical Committee

• Tests were conducted in accordance with the current version 
1.2.1 of the specification

• Results are being reported back today to enable participants to 
make decisions on values for the ENERGY STAR specification
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1313

©© 20072007 RensselaerRensselaer PolytechnicPolytechnic Institute,Institute, Troy,Troy, NYNY 1218012180 USAUSA -- All Rights ReservedAll Rights Reserved

OverviewOverview

•• OverviewOverview
•• Power TePower Testst
•• Lifetime TestLifetime Test
•• OverOver--voltage Testvoltage Test
•• RecommendationsRecommendations
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