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M-SOS-W Unit 2, Part 1: Standby Power Definition 
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Standby Power – What is it? 

The term “standby power” is relatively new.  Initially, standby power was referred to as leaking 
electricity, vampire power or phantom load" due to the fact that no industry standard to define standby 
power had been agreed upon. These terms continue to be used today. It was only after much 
discussion by industry, government and research organizations that there was agreement to use the 
term "standby power.” 

Let’s review definition of standby power from a paper, Results from the Investigations on Leaking 
Electricity in the USA, by Dr. Alan Meier and Dr. Wolfgang Huber of the Lawrence Berkeley National 
Laboratory (LBNL):  

 

 

 

 

Standby power is technically a form of parasitic power loss, or power that has no useful function 
during the operational mode of an appliance; that is, when the appliance is in the “off” position.   

Modern appliances are equipped with advanced features that require power for different modes of 
operation.  Dr. Meier and Dr. Huber state in their report that “many appliances have three or more 
different modes of operation, each with a corresponding level of electricity use.  It has become 
increasingly difficult to determine in which mode an appliance is functioning.” 

What do we need to know about the different modes of operation of an appliance to determine that we 
are measuring standby power? 

To better understand standby power, let’s examine Modes of Appliance Operation.  

 Teacher Manual  Web Link / Power Point 

 Student Handbook  Vocabulary / Concepts 

 Parent Guide  Time to Complete: 

•  “Standby electricity use or leaking electricity is the energy consumed by 
appliances when they are switched off or not performing their principal 
function.”  

Source: http://standby.lbl.gov/pdf/40909.html  
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When is an Appliance Using Standby Power? 

There may be as many as four different modes of operation of an appliance, as shown in the table 
below from Meier-Huber paper.  Three functions – “off,” “passive standby,” and “active standby” – 
may use electricity for various reasons as follows:    

 

In the "passive standby" mode the appliance is either waiting to be switched to the “on” mode of 
operations by a remote controller, a pre-set timing device, or waiting to receive information.  In "active 
standby" the appliance is performing some additional and/or support function, such as digital clock 
with a programmable timer or thermostatic control.  These two standby functions are often combined. 

Can you tell which devices may use “passive” or “active” standby power?  Are passive and active 
standby power functions always necessary?  Can you think of devices in your home that may use 
standby power?   

Discuss the various modes of operation for appliances that use standby power with students in your 
class and at home with your parents or guardians.     
 

To better understand the concept of standby power, let’s look at a data Table & Graphs. 

 

 Teacher Manual  Web Link / Power Point 

 Student Handbook  Vocabulary / Concepts 

 Parent Guide  Time to Complete: 

 
Source: http://standby.lbl.gov/pdf/40909.html  
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Distribution:     Resources: 
 

 

 

 
 

Tables & Graphs, Data Table 1 
The table below lists a number of appliances that researchers at the Lawrence Berkeley National 
Laboratory (LBNL) measured under laboratory conditions and in the field. Note that the numbers 
Minimum, Average and Maximum columns are in Watts.  The last column (N) indicates the number of 
appliances tested in the category.  See: http://standby.lbl.gov/summary-table.html  

Appliance Category Appliance (M-SOS-W Code #) Min Avg Max N 
01. Portable Stereo 0.7 2.2 7.7 37 
02. Compact System 1.3 9.7 28.6 40 
03. Component System 1.1 3.0 15.1 11 
04. DVD Player 1.3 4.2 12.0 20 

Audio 

05. Radio, Clock 0.9 1.7 3.2 32 
06. Battery Charger 0.5 0.9 1.4 4 
07. Lawnmower 1.4 7.6 20.0 4 
08. Power Tool 0.6 2.0 3.3 9 Battery 

09. Vacuum Cleaner 1.7 2.1 2.6 4 
10. Garage Door Opener 1.4 3.0 4.0 3 Home Automation 

& Security 11. Security System 4.5 13.7 21.5 3 
12. Bread maker 1.4 1.6 1.8 2 
13. Microwave Oven 0.0 2.9 6.0 42 Kitchen 
14. Rice Cooker 1.5 2.0 2.5 2 
15. Computer 0.0 1.7 3.5 11 
16. Printer, Ink/Bubble Jet 4 5 6 2 Office 
17. Phone/Fax/Copier 1.3 1.5 1.6 2 
18. Cable Box 4.6 10.8 24.7 31 
19. Internet Terminal 4.4 10.6 18.8 7 
20. Satellite System 8.8 12.6 18.8 29 Set-top Boxes 

21. Video Game 0.9 1.3 2.0 6 
22. Answering Machine 1.8 3.0 5.2 30 Telephony 23. Cordless Phone 1.1 2.6 5.0 28 
24. Television 0.0 5.0 21.6 484 
25. TV/VCR 1.1 7.6 19.5 27 TV-VCR 
26. VCR 1.5 6.0 12.8 203 

White Goods 27. Range 0.9 2.7 4.1 29 
Other 28. List Appliance Type     

 
Study this table carefully. Do you know the difference between a Portable 
Stereo, Compact System and a Component System?   Battery Charger can refer 
to a cell phone battery charger or a battery charger for portable power tools. 

Let’s look at the table as a Bar Graph. 

 Teacher Manual  Web Link / Power Point 

 Student Handbook  Vocabulary / Concepts 

 Parent Guide  Time to Complete: 
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M-SOS-W Unit 2, Part 2: Standby Power Data 

Distribution:     Resources: 
 

 

 

 
 

Bar Graph, Table 1 Data 
The Bar Chart below provides a representational view of the data.  Which data presentation do you 
find more useful?  Why?  See: http://standby.lbl.gov/summary-chart.html  (See Vocabulary / 
Concepts for explanation of industry Terms used in Table and Bar Graph.) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Teacher Manual  Web Link / Power Point 

 Student Handbook  Vocabulary / Concepts 

 Parent Guide  Time to Complete: 
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Distribution:     Resources: 
 

 

 

 
 

Understanding the LBNL Data Table & Bar Chart 
M-SOS-W student research assistants will use the LBNL data table as a template for data entry.  
Therefore, it is important to become familiar with the table structure.  Read and review the notes 
beginning in the third row in the modified table below:    

The LBNL bar chart provides a visualization of the same data less the total number of appliances 
measured.  The line in the yellow bar indicates the “Average” (Avg) standby power reading for the 
number of appliances (N) measured in that category.  Note that column “N” is not displayed. 
 

 

 

 

  

                                                 Now let’s look at Individual Appliance Data in Graphs.

 Teacher Manual  Power Point 

 Student Handbook  Vocabulary / Concepts 

 Parent Guide  Time to Complete: 

Appliance Category Appliance (M-SOS-W Code #) Min Avg Max N 
01. Portable Stereo 0.7 2.2 7.7 37 
02. Compact System 1.3 9.7 28.6 40 
03. Component System 1.1 3.0 15.1 11 
04. DVD Player 1.3 4.2 12.0 20 

Audio 

05. Radio, Clock 0.9 1.7 3.2 32 

- Generally appliances are 
grouped in categories by 
end-use, such as “Audio” 
shown above. 

- There are ten categories in 
this column, including 
“other.”   

- If you have an appliance that 
does not easily fit into a 
category, use “Other.” 

- Each appliance category 
includes a list of common 
appliances by type. 

- Each appliance category 
provides a short list of 
appliances common to the 
category.   

- Try to fit your household 
appliances to one of these 
M-SOS-W code numbers.  

- “Min” and “Max” refer to 
minimum and maximum 
standby power in watts. 

- “Avg” refers to the average 
watts over the total number 
of appliances measured. 

- “N” = total appliances 
measured by type.  
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Distribution:     Resources: 
 

 

 

 
 

Standby Power Graph - Cable Box 
The line graph below illustrates standby power data over time, providing both energy demand (one 
point in time) and energy consumption (over time) for a cable box.  This graph was generated utilizing 
Watts Up meter software.  

Standby power demand for this cable box is 50 watts. Over the 1-hour monitoring period standby 
power demand fluctuated to 51 watts, with two surges to 53 watts. From 2:14 pm to 2:27 pm the cable 
box was switched to the “on” mode, requiring 51 watts.  Of the 31 cable boxes metered by the LBNL 
(Table 1), the highest recorded standby power demand was 24.7 watts.  This demonstrates the value of 
expanding the universe of appliances monitored.  Can you calculate how much standby power in 
watts this cable box uses in 1 year compared to highest recorded power demand in the LBNL study?  

 Teacher Manual  Power Point 

 Student Handbook  Vocabulary / Concepts 

 Parent Guide  Time to Complete: 

 

WATTS UP DATA – CABLE BOX 
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M-SOS-W Unit 2, Part 3: Standby Power Data Graphs 

Distribution:     Resources: 
 

 

 

 
 

Standby Power Graph - Computer Speakers 
The line graph below illustrates standby power data over time, providing both energy demand (one 
point in time) and energy consumption (over time) for a set of two computer speakers.  This graph 
was generated utilizing Watts Up meter software. 

From 10:49 am to 11:00 the DVD-VCR speakers were in standby power mode with the appliance 
switch in the “off” position.  At 11:00 it was turned “on” to listen to music, returning to the “off” 
position from 11:15 to 11:28.  The appliance was turned on from 11:28 until 11:43 without playing 
music.  At 11:43 the appliance was turned off.  Note the irregularities during the period in which the 
speakers were playing music.  And not the two periods – “off” and “on” during which there was 
“passive” and “active” standby power demand and consumption.  Can you explain this?  

 Teacher Manual  Power Point 

 Student Handbook  Vocabulary / Concepts 

 Parent Guide  Time to Complete: 

 

WATTS UP DATA – SPEAKERS 
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Standby Power Graph - DVD-VCR Combo 
The line graph below illustrates standby power data over time, providing both energy demand (one 
point in time) and energy consumption (over time) for a combination DVD-VCR.  This graph was 
generated utilizing Watts Up meter software.   

 

 

 

 

 

 

 

 

 

 

 

 

 

From 11:00 am to 11:10 the DVD-VCR combo was in standby power mode with the appliance switch 
in the “off” mode.  At 11:10 it was turned “on” to play a DVD, retuning to the “off” position from 
11:25 to 11:37.  The appliance was turned on at 11:37 to play a VHS tape.  Note the irregularities – a 
spike in electricity demand when turned on and off, then the variation in electricity demand during 
the “on” operating cycle.  Even in standby mode of operation the appliance is not entirely stable.  
Clearly, this DVD-VRC combo uses 3 watts when in the “off” position.  How much electricity does this 
represent in a month?  In a year?  

 Teacher Manual  Power Point 

 Student Handbook  Vocabulary / Concepts 

 Parent Guide  Time to Complete: 

WATTS UP DATA – DVD VCR 
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Distribution:     Resources: 
 

 

 

 
 

Conclusion 

Standby power is a major use has become a growing concern to researchers, the energy sector, 
government and consumers.  It is requiring a significant amount of electricity generating capacity from 
our nation’s power plants, and it is costing electricity consumers money. 

You can see from the three line graphs of electric appliances – a cable box, computer speakers and a 
DVD VCR combo – that it can constitute a significant amount of the electricity demand and 
consumption of an appliance.  If the appliance is used infrequently, standby power can represent the 
majority of energy use for an appliance if it remains just plugged-in to a wall socket. 

More significantly, it is contributing to global warming. 

 

In later units we will review both energy and climate change, and we will attempt to calculate just 
how much standby power is consumed in American households, and calculate the contribution of 
standby power to the nation’s CO2 emissions from the generation of electricity for the residential 
energy sector. 

These calculations will be based upon data collected from our student research assistants.  Why?  
Because the UNT research team has made a hypothesis from preliminary energy metering, such as the 
cable box you just reviewed, that it is possible standby power in American homes is greater than what 
has been represented by current research. 

Furthermore, we believe that the most effective was to test this hypothesis, and to determine what 
may be done about it if the hypothesis is true, is to have American middle school students carry the 
important message of eliminating standby power and reducing CO2 emissions to their families, friends 
and neighbors.  

And, Save the World. 

 
 

 Teacher Manual   

 Student Handbook  Vocabulary / Concepts 

 Parent Guide  Time to Complete: 


