Schedule-11
Color Televisions

1. Scope

(i.) This standard specifies the energy labeling requirements for color television including CRT, LCD and Plasma technologies being manufactures, imported, or sold in India for household and similar use. 

(ii.) Below is the product specification for BEE star rating qualified TVs. A product must meet all of the identified criteria to be labeled as BEE star rated product by its manufacturer.  
(iii.) This Standard shall be read in conjunction with IS 13384:1992(Part 1&Part 2)  and IS 13900:1993 for CRT’s.

2. Definitions: The definitions of the various terms used in this standard is as follows:
Below is a brief description of TVs and other terms as relevant to the star rating scheme:
1.1 Television (TV): A commercially available electronic product designed primarily for the display and reception of audiovisual signals from terrestrial, cable, satellite, Internet Protocol TV (IPTV), or other transmission of analog and/or digital signals, consisting of a tuner/receiver and a display encased in a single housing. The product usually relies upon a Cathode Ray Tube (CRT), Liquid Crystal Display (LCD), Plasma Display, or other display device. 

1.2 Direct-View TV: A type of TV whose display device emits light either directly from the screen surface or transmits light from a source mounted directly behind the screen. Examples include CRT, LCD, and plasma display technologies. 

1.3 TV Combination Unit: A system in which the TV and an additional device(s) (e.g., DVD player, HDD, VCR, etc.) are combined into a single unit and which meets all of the following criteria: the additional device(s) is included in the television casing; it is not possible to measure the power requirements of the two (or more) components separately without removal of the television casing; and the system is connected to the wall outlet through a single power cable. 

1.4 Analog TV: For purposes of this agreement, analog televisions have an NTSC, PAL, or SECAM tuner and may have analog video inputs (e.g., composite video, component video, S-video, RGB). 

1.5 Digital: For purposes of this scheme, digital televisions include at least one digital tuner or at least one digital video input (e.g., HDMI). Products with an analog tuner and both analog and digital inputs should be considered digital units. 

1.6 Native Vertical Resolution: The physical pixel count for the vertical axis of the television. For example a television with a screen resolution of 1920 x 1080 would have a native vertical resolution of 1080. 

1.7 External Power Supply: A component contained in a separate physical enclosure external to the television casing and designed to convert line voltage AC input from the mains to lower DC voltage(s) for the purpose of powering the television. An external power supply must connect to the television via a removable or hard-wired male/female electrical connection, cable, cord or other wiring. 

1.8 Standby: The lowest power consumption state which cannot be switched off (influenced) by the user and that may persist for an indefinite time when the appliance is connected to the main electricity supply and used in accordance with the manufacturer’s instructions. For purposes of this specification, Standby is defined as the time when the product is connected to a power source, produces neither sound nor picture, neither transmits nor receives program information and/or data (excluding data transmitted to change the unit’s condition from Standby to On Mode), and is waiting to be switched to On Mode by a direct or indirect signal from the consumer, e.g., with the remote control. 

1.9 On Mode/Active Power: The product is connected to a power source and produces sound and a picture. The power requirement in this mode is typically greater than the power requirement in Standby Mode. 

1.10 Disconnected: The product is disconnected from all external power sources. 

1.11 Family of models: Family of models is the range of models of one particular brand, to which a single set of test reports is applicable and where each of the models has the same relevant physical characteristics, comparative energy consumption, and energy efficiency rating and performance characteristics. The term ‘model’ is synonymous with ‘family of models’. 

1.12 Variant: A model variant is an alternative version of a model which has the same sales specification and the same model number or other form of designation as another version of the model, and offers the same performance except that it has a different PAEC and may have a different Star Rating. 
3. Qualification Criteria: the qualification criteria for participation in the BEE labeling program for televisions is as follows:-
(i.) The televisions shall confirm to the relevant IS standards.
(ii.) Any TV, TV Combination Unit that is marketed to the consumer as such (i.e., focusing on television as the primary function), which meets the respective product type definition in Section 1, and is capable of being powered from either a wall outlet or a battery unit that is sold with an external power supply is eligible to earn the BEE Star Label. This specification does not cover monitors with computer capability (e.g., a computer input port, such as VGA) that are marketed and sold as 1) computer monitors or 2) dual function television and computer monitors. In addition, to qualify as BEE Star product, CRT TVs must not exceed power consumption of 5 watt till December 2009 and 1 watt from January 2010 onwards in Standby Mode and LCD, Plasma TVs must not exceed power consumption of 1 watt in Standby Mode with immediate effect. TVs that do not have a state meeting the definition of Standby are not able to qualify for BEE Star label. Additionally, this lowest power consuming Standby state must be the default Standby state for the TV as shipped to consumers. 
4.  Star Rating Plan

BEE will make On Mode and Standby data available on the BEE Web site (www.bee-india.nic.in ) for interested consumers. Additionally, BEE will also provide consumers with an estimate of each Star label qualified TV’s annual energy consumption through display of a kWh/year number. This annual power consumption estimate will be based on a daily usage pattern of 6 hours in On Mode and 12 hours in Standby Mode. 

4.1 Annual Power Consumption: To qualify as BEE Star labeled product, all TVs, TV Combination Units, must not exceed the maximum Annual Power Consumption (APCmax) found from the equations in Table 1, 2 and 3, based on the unit’s native vertical resolution and visible screen area. The maximum annual power consumption is expressed in kilo watts per year and rounded to the nearest whole number. In the following equations, ‘A’ is the viewable screen area of the product, found by multiplying the display width by the display height. Equations are provided in both standard units inches2 and centimeter2. As an example, maximum allowed power consumption for TV products of various screen sizes is also provided below in Table 4, 5 and 6. 
Table 1: Star Rating Equations for CRT TV’s till 31st December 2009
	Star Rating
	Maximum Annual Power Consumption

	1 – Star (Max Annual Power Consumption in kWh/Year)
	P = (0.964 x A) + 21.92

	2 – Star (Max Annual Power Consumption in kWh/Year)
	P = (0.876 x A) + 21.92

	3 – Star (Max Annual Power Consumption in kWh/Year)
	P = (0.788 x A) + 21.92

	4 – Star (Max Annual Power Consumption in kWh/Year)
	P = (0.701 x A) + 21.92

	5 – Star (Max Annual Power Consumption in kWh/Year)
	P = (0.613 x A) + 21.92


Table 2: Star Rating Equations for CRT TV’s from 1st January 2010 onwards
	Star Rating
	Maximum Annual Power Consumption

	1 – Star (Max Annual Power Consumption in kWh/Year)
	P = (0.964 x A) + 4.38

	2 – Star (Max Annual Power Consumption in kWh/Year)
	P = (0.876 x A) + 4.38

	3 – Star (Max Annual Power Consumption in kWh/Year)
	P = (0.788 x A) + 4.38

	4 – Star (Max Annual Power Consumption in kWh/Year)
	P = (0.701 x A) + 4.38

	5 – Star (Max Annual Power Consumption in kWh/Year)
	P = (0.613 x A) + 4.38


Table 3: Star Rating Equations for LCD and Plasma TVs
	Star Rating
	Maximum Annual Power Consumption

	1 – Star (Max Annual Power Consumption in kWh/Year)
	P = (0.964 x A) + 4.38

	2 – Star (Max Annual Power Consumption in kWh/Year)
	P = (0.876 x A) + 4.38

	3 – Star (Max Annual Power Consumption in kWh/Year)
	P = (0.788 x A) + 4.38

	4 – Star (Max Annual Power Consumption in kWh/Year)
	P = (0.701 x A) + 4.38

	5 – Star (Max Annual Power Consumption in kWh/Year)
	P = (0.613 x A) + 4.38


Where A = Screen area in square inches

Table 1: Star Rating Equations for CRT TV’s till 31st December 2009

	Star Rating
	Maximum Annual Power Consumption

	1 – Star (Max Annual Power Consumption in kWh/Year)
	P = (0.1494 x A) + 21.92

	2 – Star (Max Annual Power Consumption in kWh/Year)
	P = (0.1358 x A) + 21.92

	3 – Star (Max Annual Power Consumption in kWh/Year)
	P = (0.1222 x A) + 21.92

	4 – Star (Max Annual Power Consumption in kWh/Year)
	P = (0.1086 x A) + 21.92

	5 – Star (Max Annual Power Consumption in kWh/Year)
	P = (0.0950 x A) + 21.92


Table 2: Star Rating Equations for CRT TV’s from 1st January 2010 onwards

	Star Rating
	Maximum Annual Power Consumption

	1 – Star (Max Annual Power Consumption in kWh/Year)
	P = (0.1494 x A) + 4.38

	2 – Star (Max Annual Power Consumption in kWh/Year)
	P = (0.1358 x A) + 4.38

	3 – Star (Max Annual Power Consumption in kWh/Year)
	P = (0.1222 x A) + 4.38

	4 – Star (Max Annual Power Consumption in kWh/Year)
	P = (0.1086 x A) + 4.38

	5 – Star (Max Annual Power Consumption in kWh/Year)
	P = (0.0950 x A) + 4.38


Table 3: Star Rating Equations for LCD and Plasma TVs

	Star Rating
	Maximum Annual Power Consumption

	1 – Star (Max Annual Power Consumption in kWh/Year)
	P = (0.1494 x A) + 4.38

	2 – Star (Max Annual Power Consumption in kWh/Year)
	P = (0.1358 x A) + 4.38

	3 – Star (Max Annual Power Consumption in kWh/Year)
	P = (0.1222 x A) + 4.38

	4 – Star (Max Annual Power Consumption in kWh/Year)
	P = (0.1086 x A) + 4.38

	5 – Star (Max Annual Power Consumption in kWh/Year)
	P = (0.0950 x A) + 4.38


Where A = Screen area in square centimeter

Table 4: Star Rating Bands for CRT TV’s of Typical Screen Sizes till 31st December 2009

	
	
	Maximum Annual Power Consumption in kWh/Year

	Screen Size (inches)
	Screen Area (sq inches)
	1 – Star
	2 – Star
	3 – Star
	4 – Star
	5 – Star

	
	A
	P = (0.964 x A) + 21.92
	P = (0.876 x A) + 21.92
	P = (0.788 x A) + 21.92
	P = (0.701 x A) + 21.92
	P = (0.613 x A) + 21.92

	14
	94.1
	113
	104
	96
	88
	80

	21
	211.7
	226
	207
	189
	170
	152

	29
	403.7
	411
	376
	340
	305
	269

	32
	491.5
	496
	452
	409
	366
	323


Table 5: Star Rating Bands for CRT TV’s of Typical Screen Sizes from 1st January 2010

	Screen Size (inches)
	Screen Area (sq inches)
	Maximum Annual Power Consumption in kWh/Year

	
	
	1 – Star
	2 – Star
	3 – Star
	4 – Star
	5 – Star

	 
	A
	P = (0.964 x A) + 4.38
	P = (0.876 x A) +4.38
	P = (0.788 x A) + 4.28
	P = (0.701 x A) + 4.38
	P = (0.613 x A) + 4.38

	14
	94.1
	95
	87
	79
	70
	62

	21
	211.7
	208
	190
	171
	153
	134

	29
	403.7
	394
	358
	322
	287
	252

	32
	491.5
	478
	435
	392
	349
	306


Table 6: Star Rating Bands for LCD and Plasma TV’s for Typical Screen Sizes

	Screen Size (inches)
	Screen Area (sq inches)
	Maximum Annual Power Consumption in kWh/Year

	
	
	1 – Star
	2 – Star
	3 – Star
	4 – Star
	5 – Star

	 
	A
	P = (0.964 x A) + 4.38
	P = (0.876 x A) +4.38
	P = (0.788 x A) + 4.28
	P = (0.701 x A) + 4.38
	P = (0.613 x A) + 4.38

	20
	192.0
	189
	173
	156
	139
	122

	26
	324.5
	317
	289
	260
	232
	203

	32
	491.5
	478
	435
	392
	349
	306

	37
	657.1
	638
	580
	522
	465
	407

	42
	846.7
	821
	746
	672
	598
	523

	46
	1015.7
	983
	894
	805
	716
	627

	50
	1200.0
	1161
	1056
	950
	846
	740

	55
	1452.0
	1404
	1276
	1149
	1022
	894


4.2 User Information Requirement: In order to ensure that consumers are properly informed of the benefits of keeping their TVs in the default modes as shipped, particularly for those models that incorporate additional features and functionality that, if employed, would result in increased energy use beyond that intended by the BEE Star Label requirements for On and Standby, the manufacturer will include with each TV the following information on BEE Star label and the benefits of keeping the TV at its factory default settings that meet star labeling criteria in either a hard copy or electronic copy of the user manual. Where necessary, manufacturers will also include language advising consumers that enabling certain features and functionality in their TV will increase its energy consumption, possibly beyond the limits required for Star label qualification. This information should be near the front of the user manual. 

5. Testing Procedure:
Only those products listed in Section 3 that meet the following criteria may qualify as BEE Star Label products. To qualify as BEE Star labeled product, the TVs, TV Combination Units and Television Monitors must be tested according to the test protocol outlined in Section 4 and 5 of this standard. 

Manufacturers are required to perform tests and self-certify those models that meet the BEE Star Label requirements:
· In performing these tests, manufacturers agrees to use the test procedures outlined in Table 7, below, with the clarifications outlined in Section 5.4.
· The test results must be reported to BEE. 

· Additional testing and reporting requirements are provided below:
A. Test Conditions: 

	Supply Voltage: 
	(i) North  America/Taiwan: 
(ii)Europe/Australia/New Zealand/ India
(iii) Japan: 
	115 (± 1%) Volts AC, 60 Hz (± 1%) 
230 (± 1%) Volts AC, 50 Hz (± 1%) 
100 (± 1%) Volts AC, 50 Hz (± 1%)/60 Hz (± 1%)
Note: For products rated for > 1.5 kW maximum power, the voltage range is ± 4% 

	Total Harmonic Distortion (THD) (Voltage): 
	< 2% THD (< 5% for products which are rated for > 1.5 kW maximum power) 

	Ambient Temperature: 
	23°C ± 5°C 

	Relative Humidity: 
	10 – 80 % 


(Reference IEC 62301 Ed 1.0: Household Electrical Appliances – Measurement of Standby Power, Sections 4.2, 4.3) 
5.1 Models Capable of Operating at Multiple Voltage/Frequency Combinations: Manufacturers shall test their products based on the market(s) in which the models will be sold and promoted as BEE Star qualified products. For products that are sold in multiple international markets and, therefore, rated at multiple input voltages, the manufacturer must test at and report the required power consumption or efficiency values at all relevant voltage/frequency combinations. For example, a manufacturer that is shipping the same model to the United States and Europe must measure, meet the specification, and report test values at both 115 Volts/60 Hz and 230 Volts/50 Hz in order to qualify the model as BEE Star Label in both markets. If a model qualifies for a Star Label at only one voltage/frequency combination (e.g., 230 Volts/50 Hz), then it may be qualified and promoted only in those regions that support the tested voltage/frequency combination (e.g., India, Australia). 

5.2 Approved Meter: Approved meters will include the following attributes
: 

· An available current crest factor of 3 or more at its rated range value; and 

· Lower bound on the current range of 10 m A or less. 

The power measurement instrument shall have a resolution of: 

· 0.01 W or better for power measurements of 10 W or less; 

· 0.1 W or better for power measurements of greater than 10 W up to 100 W; and 

· 1 W or better for power measurements of greater than 100 W. 

The following attributes in addition to those above are suggested: 

· Frequency response of at least 3 kHz; and 

· Calibration with a standard that is traceable to NABL
It is also desirable for measurement instruments to be able to average power accurately over any user selected time interval (this is usually done with an internal math calculation dividing accumulated energy by time within the meter, which is the most accurate approach). As an alternative, the measurement instrument would have to be capable of integrating energy over any user selected time interval with an energy resolution of less than or equal to 0.1 mWh and integrating time displayed with a resolution of 1 second or less. 

5.3 Accuracy: Measurements of power of 0.5 W or greater shall be made with an uncertainty of less than or equal to 2% at the 95% confidence level. Measurements of power of less than 0.5 W shall be made with an uncertainty of less than or equal to 0.01 W at the 95% confidence level. 

5.4 Test Procedures: 

Table 7: Test Procedures for Measuring Operational Modes 

	Specification Requirement 
	Test Protocol 
	Source 

	Standby 
	IEC 62301, Ed 1.0: Household Electrical Appliances – Measurement of Standby Power 
	www.iec.ch  

	On Mode 
	Draft IEC 62087, Ed 2.0: Methods of Measurement for the Power Consumption of Audio, Video and Related Equipment, Section 11, “Measuring conditions of television sets for On (average) mode.”
	www.iec.ch  


5.5 Guidance on Implementation of IEC 62301: For purposes of determining the qualification of a product, the below clarifications apply: 
All Standby measurements shall be conducted and reported to BEE first at factory default conditions. Manufacturers must make additional measurements as necessary, in addition to the Standby power consumption of the product at factory default settings, to report the highest observed power consumption of the product in Standby. 

5.6 Guidance on Implementation of IEC 62087: For purposes of qualification of a product, the below exceptions and clarifications apply. 

Accuracy of Input Signal Levels: Section 11.4.12,, “Accuracy of input signal levels” reminds testers that video inputs used for testing should be within +/- 2% of reference white and black levels. Section B.2 of Annex B, “Considerations for On (average) mode television set power measurements” describes the importance of input signal accuracy in further detail. 
Note:  IEC 62087, Ed 2.0 is still in draft form and under IEC committee review, as of the writing of this scheme. While significant changes to the relevant portions of the IEC document are not envisioned by its subcommittee, BEE will review the final version, when available, to ensure that no material changes have been made to the applicable sections of the document. This schedule scheme specifically references the committee draft version of IEC 62087, Ed. 2.0. 

True Power Factor: Manufacturers shall indicate the true power factor of their sets during On Mode measurement. 

Testing at Factory Default Settings:  In measuring the On Mode power consumption of TVs, BEE is interested in capturing the power consumption of products as they are shipped from the factory. TV models that do not make use of a forced menu at initial start up, and are shipped in a “retail” or equivalent mode, must be tested in that “retail” mode for qualification. Picture level adjustments that need to be made prior to testing On Mode power consumption should be made per section 11.4.8, “Picture level adjustments,” if applicable. 

5.1 Measuring the Standby Mode Power Consumption: The manufacturer must measure the Standby mode power consumption as per the test method stated in IEC 62301, Ed 1.0: Household Electrical Appliances – Measurement of Standby Power and as per the section 4 (Test Method) of this schedule. The value observed will be expressed in watts and will be rounded of to the nearest whole number. This value can be represented as Ps (W).
5.2 Measuring the On Mode Power Consumption: The manufacturers must measure the On mode power consumption of qualified products as per the test method of Draft IEC 62087, Ed 2.0: Methods of Measurement for the Power Consumption of Audio, Video and Related Equipment, Section 11, “Measuring conditions of television sets for On (average) mode” and the conditions mentioned in the section 4 of this schedule. The power consumption measured will be expressed in watts and will be rounded of to the nearest whole number. This On mode power consumption can be expressed as Pa (W).

5.3 Calculating Max Annual Power Consumption: Maximum annual power consumption of the qualified product can be calculated by the following equation. This can be expressed as Measured Max Annual Power Consumption (MAPCmax)
MAPCmax = (6 x Pa + 12 x Ps) x 0.365 kWh/Year

Where Pa:
On Mode power consumption in Watts

Ps:
Standby Mode power consumption in Watts
This annual power consumption estimate will be based on a daily usage pattern of 6 hours in On Mode and 12 hours in Standby Mode. 

5.4 Comparative Energy Consumption (CEC): The CEC for a qualified product shall not be less than the average (rounded to a whole integer) MAPCmax value (i.e. MAPCmaxav) for the three (or more) units which are tested to determine the label particulars. The CEC shall be an integer in units of kWh/Year. 

The CEC shall be used to determine the Star Rating Band and Star Rating of the model. The CEC of the model as determined above will be compared with the various Star Rating Bands i.e. APCmax. The Star Rating chosen for the model will be based on the above comparison. CEC will be compared to the lower and the upper limits of each Star Rating Band. The Star Rating corresponding to the band whose lower rating is less than CEC and upper limit is greater than or equal to CEC will be assigned to the model. 

Lower Limit of APCmax < CEC ≤ Upper Limit of APCmax
6. Tolerance limits: There is no tolerance for the Star Rating Bands. All tested products must meet the minimum threshold for each Star Rating Band. The scope for manufacturing tolerance and other variations shall be accounted for when determining the Star Rating.
7. Sampling Plan: 

The samples will be picked up by Bureau of Energy Efficiency (BEE) or its designated agency for testing as per the following sampling plan: 

· One sample will be picked up at random from the manufacturing facility or warehouse. 

· One sample will be picked from a retail outlet. 

8. Label Design and Manner of Display: The label design and manner of display will be as defined in Annexure-I
9.  Labeling Fees: Labeling fee for affixation of label on each piece of qualified product is INR 10.0 (Ten only). 
10. Future Specification Revisions

BEE reserves the right to revise the specification should technological and/or market changes affect its usefulness to consumers or industry or its impact on the environment. In keeping with current policy, revisions to the specification will be discussed with stakeholders. In the event of a specification revision, please note that BEE qualification is not automatically granted for the life of a product model. To qualify as Star labeled product, a product model must meet the BEE’s specification in effect on the model’s date of manufacture.

Annexure-I

11. Label Design and Manner of Display: All televisions must display the label at the point of sale. The label shall be adhered, or attached as a swing tag, on the front of the unit or display front. 

For units not on display, the label may be attached to the exterior of the packaging. The label may be attached to the unit when the unit is removed from its packaging or the label may be included as a part of the documentation given to the customer/user. 

12. Material and Shape:
The label shall be of durable cardboard, if it is to be attached as a swing tag, or be self adhesive and shall be cut to one of the outlines shown in figure 1.1 as applicable.
Sample Label (Figure 1.1)
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� Characteristics of approved meters taken from IEC 62301 Ed 1.0: Household Electrical Appliances – Measurement of Standby Power
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