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The APEC Standby Power Conference - Moving Towards 1 Watt and Beyond, was held from 
19-21 October 2010 at the Shi nagawa Prince Hotel, Tokyo, Japan. The conference brought 
together approxi mately 50 expert s on st andby power,  represent ing 12 APEC economies, 
and 10 di fferent manufacturers and suppl iers. The purpose of the conf erence was to bri ng 
together both i ndustry and gover nment pol icy m akers to gai n an understandi ng of the 
possibilities for reducing standby pow er. The conference covered a wide range of standb y 
related topi cs, rangi ng from  technol ogies and com ponents to hi gh l evel pol icy and 
implementation issues. 

The conference concl uded wi th an i ntensive ha lf day workshop that revi ewed al l of the 
issues covered by the previ ous 2 days’  pr esentations. The workshop was spl it i nto a 
technology stream  and a pol icy stream . Thi s r eport covers al l of the technol ogy rel ated 
elements within the conference. 

Three documents are available from the conference website: 

1. Summary Report – contai ns a conference ov erview, program, list of speakers, l ist of 
presentations and participants. 

2. Technology Report (thi s report) – contains an overvi ew of technol ogy related issues 
raised at the conference, copi es of te chnology rel ated papers (these provi de m ore 
detail than the presentati ons themselves), technol ogy workshop sum mary and 
conference outcomes. 

3. Policy Report – contai ns an overvi ew of pol icy rel ated i ssues rai sed at the 
conference, copi es of pol icy rel ated papers (these provi de m ore detai l than the 
presentations themselves), policy workshop summary and outcomes. 

A total  of 22 presentati ons were m ade ov er the fi rst two days and each of these 
presentations i s avai lable for downl oad at http://www.energyrating.gov.au/standby2010-apec-

presentations.html. 

Standby power has been an i ssue of concern fo r many years. The technology included in 
products i s becom ing i ncreasingly com plex and m any products have now dram atically 
increased functionality, both in active modes (primary function) and low power modes (where 
only secondary functions are active). Despite this increase in complexity, it is still possible to 
implement very low standby power sol utions for most products. A wi de range of technol ogy 
related issues were di scussed at the conferenc e. The key el ements of these presentati ons 
and the associated discussion are included in this report. 

The conference parti cipants learnt that the key el ements with respect to technologies for a 
low energy future fall into the following broad categories: 

• Efficient power supplies for electronic equipment to improve efficiency in all modes; 

• Intelligent product design and configuration to minimise standby power; 

• Optimisation of energy service delivery (active mode performance); 



• Power m anagement system s, to m ove pr oducts i nto l ow power m odes when thei r 
main functions are not required; 

• Power scaling to reduce active mode and some low power mode power consumption 
during periods of low utilisation, especially for information based equipment; 

• Development of a num ber of these tec hnologies and approaches for appl ication i n 
networks, which are rapidly becoming more widespread in their scope and coverage. 

Inevitably, some of these technol ogies and approaches cut across both standby (l ow power 
modes) and acti ve m odes. Thi s i s occurri ng because products them selves are becom ing 
more complex with a wider range of functi ons and the di stinction between what was once a 
simple off mode or standby m ode and a product’ s main function are becom ing less clear. It 
also happens that m any of the sam e technological solutions that work for l ow power modes 
also work for acti ve modes. In these cases, i t makes no sense to i gnore the energy savings 
potential that can be obtained from implementation of these advanced approaches i n active 
mode and concentrate only on low power modes. 

Another area where ther e has been devel opment i s the use of external  devices to reduce 
standby power in legacy equipment with poor standby attributes. These appear to work most 
effectively i n cl usters of peri pheries around a central  devi ce such as a com puter or 
television. These types of devi ces can be effecti vely used wi th existing equipment and offer 
an effective medium term solution to reduce standby on existing equipment. 

Each of these m ain areas, whi ch were expl ored duri ng the conference,  are set out i n the 
following sections. 

Efficient power supplies for electronic equipment 
Power supplies in electronic equipment are a cri tical element that affects the overal l product 
efficiency as wel l as the l ow power m ode characteristics. One of the m ost cri tical areas for 
low power mode energy is the power supply efficiency for small loads as well as the no load 
power loss. Many of the functions present in low power modes have very small fundamental 
power requirements to operate (such as infra red remote controls or displays), which means 
power supplies have to operate at  these low output levels for extensive periods. The power 
supply efficiency at low power out put is therefore cri tical with respect to the standby power 
characteristics of the products. The confer ence heard a num ber of presentations that 
showed that some of the more advanced power supplies are very efficient at low output and 
these are now readi ly avai lable at rel atively low cost, m eaning that there are no practi cal 
barriers to their widespread use in commercial products. 

Intelligent product design and configuration to minimise standby power 
Power supply attributes, together wi th product internal configuration, can have a si gnificant 
impact on the power l evels in various low power m odes. In m ore complex products, there 
are an i ncreasing num ber of functi ons presen t, especi ally i n l ow power m odes. M any of 
these functi ons m ake the product m ore usable by i ncreasing convenience or by provi ding 
additional user ori ented features. M any of t he m ost com mon secondary functi ons such as 
remote control s, ti mers, program /memory f unctions and sensi ng functi ons fundam entally 
have fai rly l ow DC i nput power requi rements as  these are usual ly very si mple el ectronic 
circuits.  The same applies to network functions that may be present in any mode. 

If a power suppl y is configured to supply a range of different low power functions as wel l as 
the main function, it can mean it is required to operate over a wi de range of power outputs. 
The problem facing power supply designers is that the low load efficiency of a power suppl y 
tends to decrease substanti ally as the rated output of  the power suppl y increases (similarly, 
the no load power loss increases with the rated output of the power suppl y). For example, if 
a load of 100m W load for an i nfrared remote control  receiver is being suppl ied by a 500W  
power supply (which itself may be required for the main function), the standby or low power 
characteristics are likely to be very poor. 



This problem can be overcom e by the use of  separate power suppl ies, which are swi tched 
into service as required. Small very efficient power supplies can be used to power low power 
mode functi ons separatel y. Thi s m eans that when the m ain f unction i s not operati ng, the 
main power supply can be di sconnected from the mains, dramatically reducing the products 
overall standby power. Thi s i s parti cularly important when the product i tself has advanced 
power management features and puts i tself into low power m odes automatically. Examples 
where shown at the conference of a 3W power supply with a 10mW no load loss and a 15W 
power supply with a 20mW no load loss. 

Sometimes other el ements of product confi guration can affect thei r standby attri butes. It 
could be that power supplies are not disconnected when the product is off (even where there 
are no standby functi ons that have to be pow ered). This can appear as hi gh standby power 
in some cases. 

Some components such as E lectromagnetic Compatibility (EMC) filters are som etimes left 
connected to the m ains when the product i s in a l ow power m ode or off (so cal led X 
capacitors). These capaci tors are m andatory w hen the product i s on but are not usual ly 
required when the product is off. These filters can consum e from 0.2W to 0.5W. This power 
loss can be overcom e through i mproved produc t confi guration or vi a the addi tion of 
specialised ci rcuits that ful ly di sconnect thes e fi lters when i n off m ode. Other speci alised 
modules can be used to di sconnect high-voltage sense resi stors or resi stor di viders 
connected to the DC rai l in Power Factor Co rrection (PFC) and/or power conversi on stages 
of a power supply during no-load or standby conditions to reduce power consumption. 

Optimisation of energy service delivery 
While not stri ctly wi thin the scope of standby power, the c onference heard of a num ber of 
products that aim to reduce energy consumption during use (active mode) by optimisation of 
the energy servi ce del ivered to the us er. Som e exam ples were soi l sensors for cl othes 
washers and di shwashers (to opti mise energy), backl ight adjustments in televisions to take 
into account am bient l ight l evels and sens ing technol ogy to opti mise heati ng and cool ing 
delivery to the poi nt i n the  room  where the occupant i s l ocated (rather than attem pt to 
condition the whol e room ). These types of s ensors and control s can certai nly opti mise 
energy consumption. 

Power management systems 
There is significant energy wasted by products where they are i n active mode and they are 
not used. There is no doubt that  one of the key areas where t here is a large energy savings 
potential i s the i mplementation of effe ctive power m anagement i n products. Power 
management m oves a product out of acti ve m ode i nto a l ow p ower m ode when i t i s not 
being used. This has to be done intelligently to ensure that user needs are alw ays met. It is 
also important to make sure that the low power mode that the product enter s is also as low 
as possible. 

Some products al ready have power management systems in place, but thi s is certainly an 
area where further research and implementation is required. 

Power scaling 

The power consumed by electronic equipment, particularly those where the m ain function is 
processing information, is influenced by the circuit design and power supply configuration. In 
many cases, the power consumed by such products is more or less fixed and the information 
load or throughput (the am ount of information being processed) often has l ittle or no effect 
on the power consumption of the product. Effectively, the power consumed is fairly constant 
with l ittle or no i mpact from the vol ume of data pr ocessed. This effect is a characteri stic of 
many types of el ectronic equi pment, and i t m eans the normal concept of “effi ciency” for 
electronic equipm ent is a difficult one to define, especially in  cases of low  utilisation. This 
contrasts markedly with “traditional” appliances and equipment where the energy consum ed 



is usual ly i n proporti on (at l east to som e ex tent) to the “si ze” of  the energy servi ces 
delivered. 

At face value, there appear to  be few technical options to reduce power consum ption during 
periods of lower throughput or demand for information based electronic equipment. This is of 
some concern, as we know that a lot of electronic equipment remains in active mode for long 
periods but that the actual processing load is light or even negligible. 

However, observati ons and power m easurements on a range of computers and other 
electronic equi pment shows that  there i s a l arge pote ntial to i nternally m anage power 
requirements during periods were there are lower levels of functionality required. Laboratory 
measurements illustrated that s ome product ty pes w ere able to reduce pow er by 70%  or 
more in active mode where only lower level tasks were required by the user or i n idle mode 
(on but no task being performed). 

The conference heard that practi cal and effect ive power scal ing has been i n place for many 
years in mobile products. The big motivation for mobile product designers is long battery life 
and small size. Power scaling is achieved using techniques as multi-core processors (where 
non-required cores can be shut down during periods of low utilisation), scaling of voltage and 
frequency scaling for processors and power islands. 

This approach can be used for m any information based electronic products such as 
computers. It i s also very useful  in network  equipment, as m any of these types of devi ces 
are effecti vely requi red to rem ain i n acti ve m ode vi rtually al l of the ti me, but thei r l evel of 
utilisation is often very low . While power scaling is w ell understood and w ell advanced in a 
number of products, it is not yet widely used in mains powered products, which means there 
is a large energy saving potential available using this type of technology. 

Development of approaches for application in networks 
Network connectivity is not well-addressed in most existing policies that deal with low power 
modes of products. Thi s pol icy gap appears to hav e occurred for a vari ety of reasons: the 
technology of netw orks is unfam iliar to m any energy policy analysts and experts; there are 
significant complexities in network technologies and their associated protocols; networks are 
evolving rapidly on m any paral lel fronts and t he number and type of products wi th network 
capabilities is expanding rapidly. However, there are a few  examples where products w ith 
network capability have been successfully regulat ed or included in vo luntary program s in 
recent years. 

This i ssue is further com plicated by the i ssue that network connectivity inherently involves 
multiple devices and therefore som e interdependency of devi ces (which can i nduce higher 
energy consumption in other devi ces on the net work), complicating effective energy pol icy 
development and implementation. This is especially the case for l egacy devices, which may 
remain connected to the system for many years after new hardware or network protocols are 
introduced. 

The conference heard about a range of technical options to r educe power consum ption of 
products i n networks through power m anagement and other approaches. The m ain areas 
outlined were: 

• Reducing power required for network links (and network related functions) 
• Energy m anagement - changi ng power st ate of the product (m ode) wi thout 

cooperation of the network 
• Energy m anagement - changi ng power state of the produc t (m ode) i n coordination 

with the network 
• Energy m anagement - scal ing i nternal pow er i n proporti on task requi rements or 

throughput 



• Reducing servi ces del ivered by the product  (optimising output to m ore accu rately 
meet user requirements) 

Reducing power i n network l inks is an obvi ous area to exam ine. Some good progress has 
been m ade wi th t he recent  rat ification of  Energy Ef ficient Et hernet (I EEE 802. 3az). Thi s 
technological development can reduce the power  in high speed network l inks during periods 
of low utilisation (most of the time). Other protocols to reduce the power required for wireless 
links are also under investigation. 

Technologies to i mplement i nternal energy  m anagement wi thout t he cooperati on of the  
network have been around for m any years and these can som etimes be successful. A good 
example is a network proxy, whi ch tells the network that a device is present and functioning 
when it is really asleep. 

Technologies to implement internal energy management with the cooperation of the network 
have been around i n a l imited way for som e time, but this is an area where great progress 
could be m ade. There appears to be a great ener gy saving potential for networked devi ces 
to share thei r energy state and i nformation about the tasks they are perform ing and to be 
able to shut down when they are not required. In thi s way al l devices can shut them selves 
down automatically when not required. 

Power scal ing has been used for m any years i n m obile system s. Power scal ing is where 
parts of i nformation based el ectronic equi pment are shut down duri ng peri ods of l ow 
utilisation or processing requi rement (as previously discu ssed). This can be done through 
multi-core processors (when excess cores can be shut down when not requi red), vol tage 
and frequency scal ing (to l ower power requi rements for processors) and power i slands 
(where unnecessary com ponents are di sconnected i nternally). Thi s i s perhaps one of the 
most exciting areas of power m anagement which is yet to be wi dely implemented in mains 
powered systems. It is particular relevant to network equipment and servers and computers, 
which are often left on continuously but with low levels of utilisation for much of the time. 

Reducing services is another way of reducing energy consumption – this is just another way 
of better opti mising energy consum ption to m atch consum er needs and expectati ons (i .e. 
automatically turning off appliances when nobody is in the room if occupants have gone out). 
This type of power management relies on some information from a network in order to make 
decisions about when it may be acceptable to reduce services. 

Equipment to reduce standby power in legacy equipment 
For som e years, i nnovative desi gners have been bui lding devi ces that reduce standby i n 
existing appliances by disconnec ting power from devices w hen they are off. These devices 
vary i n thei r desi gn – som e use a com mon m aster swi tch to turn of a nest of devi ces 
(manually i nstigated by the user), others use a si gnal from  a m aster devi ce (such as a 
television or com puter) to di sconnect the pow er from  associ ated per ipherals. Others use 
infra-red remote control signals to turn off the power. 

These devices can reduce standby power consum ption in practice now and the conference 
learned of som e field evaluations which assessed the energy savi ngs that can be achi eved 
on real  products i n real  hom es. These devi ces are a great i nterim m easure to reduce 
standby power i n exi sting products, especi ally where there are a number of peri pherals 
clustered around a central device, the most effective applications being stereos, audio-visual 
equipment and computers. 

Measurement method for standby power 
The test procedure to m easure standby pow er, IEC62301 Edi tion 1, was publ ished in 2005 
and i s now wi dely used around the world to det ermine accurate power m easurements of 
products i n l ow power m odes. It i s wi dely r egarded as a state of the art m easurement 
approach for low power modes. 



The conference heard of work  that has been ongoi ng i n the IEC si nce 2006 to devel op 
Edition 2 of IEC62301. The m ain areas wher e improvements to the test m ethod are bei ng 
made are: 

• Substantial gui dance on m odes and func tions and i mproved understandi ng of the 
operation of many common products; 

• Inclusion of data sampling as the preferred measurement methodology; 

• Longer initial stabilisation and a longer measurement period in most cases; 

• Refinements to the requirements for stability for a valid reading; 

• Improved i nformation about the cal culation of uncertai nty of m easurement and the 
factors that can contribute to this; 

• Adjusted uncertainty requirements for difficult loads with low power factor and/or high 
crest factor; 

• Improved guidance on how to m easure products with automatic power management 
(where m odes change autom atically), espec ially those wi th a stabl e sequence of 
modes, which are becoming more common. 

IEC62301 Edition 2 will deliver an improved test method for measurement of standby power. 
A Final Draft International Standard (FDIS) was released in October 2010 and voti ng closes 
in December 2010. It is hoped that Edition 2 of the standard will be published in early 2011 if 
there is a positive vote. 

The technol ogy workshop was hel d on the thi rd day of the confer ence. The workshop 
attempted to revi ew al l of the tech nology devel opments that had been covered i n 
presentations at the workshop. Each of the topics were classified into three broad categories 
in terms of actions and outcomes: 

• Research requi red: areas w here further research i s r equired i n order to i dentify 
issues or problems and to set research and development directions and objectives. 

• Devel opment required: Areas where the l ikely technol ogy di rection has been 
identified but where further techni cal development is required in order to establ ish or 
commercialise a technol ogy or approach. Thi s may also include the devel opment of 
technical standards and protocols. 

• Established: technological aspects are we ll establ ished and com mercially avai lable. 
However, w ork m ay still be required to  ensure w idespread im plementation or 
adoption (often in the policy area). 

Low standby technologies 
Status: Established 

Discussion: The workshop confi rmed that technologies to achi eve extrem ely l ow standby 
power are avai lable now and that  these are both l ow cost and co st effective. The workshop 
discussion centred on how to get these estab lished technologies into mainstream products 
and appl iances through i mproved di ffusion and promotion. The wo rkshop agreed that 
effective policy drivers are desirable, as they can encourage, reward or mandate these types 
of technologies. 

Power scaling in mains powered products 
Status: Research required 



The workshop acknowl edged that power scal ing coul d provi de a m assive energy savi ng 
potential if implemented in main powered products. It was noted that these  approaches are 
already widely used in mobile devices – the main design driver being small devices and long 
battery l ife. The m ain approaches are multi-core processors, power i slands, vol tage and 
frequency scaling. These approaches are hi ghly applicable to information based equi pment 
such computers, communications and netw ork equipment, where utilisation levels are often 
low for extended peri ods. The di scussion focused on h ow to com mence i nvestigations on 
power scal ing in mains power products. Cl early this is technically feasible and som e initial 
investigations clearly show that this is already being implemented in selected mains powered 
products. It was suggested that the fi rst st age of research woul d be to docum ent best 
practice exam ples of power scal ing a nd t hen to devel op a pol icy fram ework that woul d 
reward these types of designs. 

Power scaling control in mainstream operating systems 
Status: Development required 

With respect to m ainstream operating systems for com puters and rel ated equipment (such 
as W indows, Li nux, OS-X), som e degree of  power m anagement i s al ready avai lable. 
However i t uncl ear what degree of power sca ling i s supported across al l the avai lable 
hardware and software pl atforms, so this may require further development to unlock the ful l 
energy saving potential. Some of the more advanced approaches may not be fully utilised in 
all operati ng system . To assi st i n setti ng thi s technol ogy devel opment, di scussions wi th 
major softw are and hard vendors w ill be required. It is unclear w hat level of de velopment 
may be requi red in other types of equi pment and el ectronics (such as network equi pment, 
which uses its own internal operating system). 

Review of technical standards related to energy and low energy 
networks 
Status: Research required 

It was noted that this was an item of work recommended in the APP/4E report titled Standby 

Power and Low Energy Networks – issues and directions (referenced as Project A). The 
workshop strongly supported thi s proposed project as i t i s l ikely to l ead to i dentification o f 
energy saving approaches that can be codi fied in technical standards and protocol s. This is 
especially important for networks which are becoming more ubiquitous. Once energy saving 
approaches are defined by standards  or protocols, these can readily be included in policies 
and programs. The outcom e of thi s work i s getting efficiency bui lt into networks, especi ally 
wireless system s and m anagement of l ink speed – i dentifying other techni cal standards 
where energy needs should be included. The project would also identify where possible new 
standards or protocol s may be required to cover gaps. A key outcome of the proj ect i s 
putting together a roadmap to help optimise limited research resources. 

Standard protocols for reporting energy and status on networks 
Status: Development required 

The conference heard of an exciting new proposal to include standard protocols for reporting 
energy, power and status through networks. Ini tial work i s al ready under way wi thin the 
existing Internet Protocol (by the Internet Engineering Task Force) to use the existing Simple 
Network Management Protocol (SNMP) to expose status, power and function to the network 
to facilitate self m anagement approaches. This work has already start ed with the form ation 
Energy M anagement W orking Group under IETF. This i tem of work recom mended i n the 
APP/4E report titled Standby Power and Low Energy Networks – issues and directions 
(referenced as Project B1). This work was strongly endorsed by the workshop.  

Protocols to permit coordination of power management on networks 
Status: Development required 



This proj ect i s cl osely rel ated to the previ ous proj ect (Proj ect B1). It i s about d eveloping 
protocols to permit coordination of power management amongst products on a network (with 
respect to thei r functi on and rel ationship to  other devi ces on the network) once thi s 
information becomes available over the netw ork. This w ill involve development of standard 
rules and approaches to the i mplementation of  sel f i nstigated energy m anagement. There 
may al so be i nterface requi rements wi th Smart Gri d energy m anagement requests from  
outside the local network. This work (identified as Project B2) has not started but will need to 
be developed in parallel with Project B1. 

Interface between local networks and Smart Grids 
Status: Research required 

This is a new area where there i s a l ot of work going on, but at thi s stage, few standards. 
What is required are defi ned protocols for o pen source bui lding end user networks wi th full 
inter-operability and interface definition w ith smart meters and the w ider smart grid (outside 
of the end use prem ises). The workshop noted that IEC TC59 is starting some work on thi s 
issue. The workshop agreed t hat IEC (or another body such as I EEE or EPRI) need to take 
the lead to define the interface between home and business local networks and smart grids. 
It was noted that IEC standards  can take m any years to devel op, whi ch can create 
difficulties i n such a rapi dly m oving area.  Doug Johnson of CEA offered to provi de 
suggestions of development options in this area after the conference. It was also noted that 
the CECED Chai n standard i s bei ng consi dered within CENELEC. It was al so noted that 
AHAM are also looking at these types of systems. 

Assessment of energy service optimisation and load management 
Status: Research required 

The workshop noted that ther e are al ready a range of innovative power m anagement 
options in appl iances and equi pment which cover aspects such as user sensing wi th auto 
shut dow n and responses to environm ental fa ctors (heat/cool, illu mination, occupancy, 
presence sensors). This could also include sensing appliances that can detect load size and 
soiling (for exam ple i n cl othes washers and di shwashers). It was agreed that a robust 
evaluation system is needed to assess the effe ctiveness of these types  of system s during 
normal use (context awareness). This is best done within the rel evant product perform ance 
standards. Future i ssues coul d ari se from  re sponse to load shi fting requests (from  Sm art 
Grids, such as dem and response and operation flexibility)  or by options built into these type 
of system s whi ch coul d schedul e future operati on i n response to dai ly changes i n tariff 
schedules. 

Rewarding dynamic energy management systems 
Status: Research required 

The object of energy m anagement systems is to  reduce overal l energy consum ption whi le 
continuing to del iver the requi red energy serv ice to the user. Thi s can be obj ectively 
assessed by the eval uation of the total  energy consumption under a wide range of di fferent 
usage condi tions. Pol icy and program s shoul d encourage and reward dynam ic and sm art 
power m anagement that can respond to wi dely varyi ng usage profi les and m inimize total  
energy consumption. It is important that these types of sy stems save energy duri ng normal 
use and not j ust during the test procedure – therefore the assessm ent procedures need to 
be desi gned to assess ranges of acti vity rat her than a si ngle set of speci fic test 
requirements. 

External smart devices on legacy equipment 
Status: Established 

The use of external  smart devices to reduce standby in clusters of legacy equipment (home 
entertainment and ICT) was accepted as a viable interim measure to reduce standby power. 



It was noted that a num ber of these types of devices are now commercially available. It was 
agreed that a robust assessm ent process i s needed to m easure the effectiveness of these 
types of energy savi ng devi ces i n di fferent c ontexts and wi th di fferent types of users and 
equipment. 

Mapping functions into modes 
Status: Research required 

It was noted that this was an item of work recommended in the APP/4E report titled Standby 

Power and Low Energy Networks – issues and directions (referenced as Project E). The 
workshop supported this proposed project as it  will lead to a better understanding of product 
design and the level of functi onality requi red i n l ow power m odes. Thi s i ncreased 
understanding will enable improved policies approaches to be developed. 

Global estimates of global network related energy 
Status: Research required 

It was noted that this was an item of work recommended in the APP/4E report titled Standby 

Power and Low Energy Networks – issues and directions (referenced as Project F). The 
workshop supported this proposed project as it will lead to a quantificat ion of the scale of 
network related energy and w ill help to priori tise the developm ent of policies and program s 
to redress the most significant areas of energy consumption within networks. 

Measurements on commercially available products 
Status: Research required 

It was noted that this was an item of work recommended in the APP/4E report titled Standby 
Power and Low Energy Networks – issues and directions (referenced as Project G). The 
workshop supported this proposed project as it  w ill lead to a quantitative assessm ent of 
current energy m anagement and po wer scal ing approaches al ready i mplemented i n 
commercially available products. This w ill hel p to identify the m ost progressive designers 
and may provide opportunities for further col laboration and research i n terms of technol ogy 
development and the corresponding policies and programs. 

Power budget for functions 
Status: Development required 

It was noted that this was an item of work recommended in the APP/4E report titled Standby 

Power and Low Energy Networks – issues and directions (referenced as Project H). The 
workshop supported this proposed project as it  w ill lead to a quantitative assessm ent of 
power requirements for the most common functions present in low power modes (such as off 
mode, standby m ode and network m ode). The m ain objective of thi s work i s to assess the 
minimum (or reasonable) power requirements for the most common functions present in low 
power modes in a range of products and then to assess how these could be powered (using 
various product confi gurations). The m ain focus of thi s proj ect w ould be to l iaise wi th so 
called “function providers” in order to asse ss the fundamental power requirements for these 
functions (rather than m easurement of thei r actual  i mplementation i n real  products, whi ch 
may be poor). The workshop noted that m any small, super-effi cient power suppl ies are 
already available to product designers in order to achieve low standby. This project would be 
used to support the development of a policy based on horizontal functionality. 

Power factor in low power modes 
Status: Research required 

A number of workshop parti cipants raised concerns regarding poor power fa ctor in many of 
the newer products on the m arket. These new  products appear to have l ow standby power 
(based on m easured acti ve power) and m eet a ll of the pol icy requi rements, but som e 



officials are concerned that thei r low power factor may be having a detrimental effect on the 
electricity di stribution system . The workshop agreed that a new t echnical study on power 
factor for low power modes in particular was worthwhile. This should specifically assess the 
impact (if any) on electricity utilities . It should also look at options for m anufacturers and 
utilities to im prove these power factors (if warranted) and assess the energy costs and the 
technical costs for i mproving power factor. It was agreed that i t i s i mportant to put these 
issues into a large scale perspective of power losses and im pacts on the utility grid and 
distribution wiring, as there i s l ittle point in reducing standby at the product l evel i f this has 
negative impacts elsewhere in the electricity supply system (and just shifts losses from end 
use equipment to a di fferent part of the system). Some participants agreed to prepare term s 
of reference for this project and some offered existing technical reports to supp ort this work. 
(Assessment of the Impacts of Power Factor Correction in Computer Power Supplies on 
Commercial Building Line Losses by Fortenbery & Koom ey for the Cal ifornia Energy 
Commission March 31, 2006  and Energy Savings Estimate for Power Factor Correction in 

Televisions by Paul Bendt, PhD, Ecos Consulting for Pacific Gas and Electric Company April 
13, 2009). 

Conference parti cipants l earned of new technol ogies that are avai lable now to reduce 
standby power and advanced and i nnovative designs for power m anagement and improved 
user interaction that have al ready reached the market. Advanced designs that could reduce 
the energy consum ption of m any "i nformation based" devi ces duri ng peri ods of l ow 
utilisation have been used for m any years in m obile devices and it w as acknowledged that 
there i s a need to encourage thei r wi de sp read adopti on i nto m ains powered (tethered) 
products. Thi s could resul t i n l arge energy reducti ons i n al l m odes (i n addi tion to standby 
mode). There has been extensi ve i nternational cooperati on i n the area of m easurements 
and test procedures, forming a solid foundation for good policy alignment. 

It was acknowl edged that networ ks are an area of growi ng interest and i mportance and as 
such this topic was discussed at length. Increasingly more and more products are connected 
to networks, so attention needs to be paid to network protocols and product design to ensure 
that networks are confi gured to m inimise product energy consum ption through advanced 
power m anagement, rather than al lowing an i ncrease i n overal l energy use i n al l m odes. 
Network products (both products connected to networks and network equi pment i tself) for 
the most part are not covered i n existing pol icy frameworks and therefore it is important to 
develop a path forward to ensure that today’ s pol icy is not m ade redundant wi th the rapi d 
expansion of network products. 

The technology workshop hel ped to i dentify areas where progress can be m ade now  and 
where m ore research and devel opment i s needed to achi eve a l ow standby power future. 
The conference parti cipants concluded that whi le there are som e technologies avai lable to 
be i mplemented i mmediately, further research , parti cularly i n the area of networked 
products, was required.   

Key conference outcomes are:  

• Exchange of experiences and ideas of 50 conference participants over 3 days 
• A total of 22 presentations made to conference participants, bringing them up to date 

with the latest technology and policy developments from around the world 
• A technology and a policy workshop at the conclusion of the conference 
• A conference websi te, whi ch hosts al l material from  the conference i ncluding 

presentations and vari ous conference reports ( see 
http://www.energyrating.gov.au/standby2010-apec-presentations.html 

• Preparation of a conference summary and overview document 
• Preparation of a technology report (this report) 
• Preparation of a conference policy approaches report 



From the technology workshop, conference participants made recommendations to proceed 
with a range of research proj ects to i mprove thei r understandi ng of  technol ogy dri vers. 
These are documented in some detail in the previous section. In summary, the main projects 
recommended are: 

• Power scaling in mains powered products 
• Power scaling control in mainstream operating systems 
• Review of technical standards related to energy and low energy networks 
• Standard protocols for reporting energy and status on networks 
• Protocols to permit coordination of power management on networks 
• Interface between local networks and Smart Grids 
• Assessment of energy service optimisation and load management 
• Rewarding dynamic energy management systems 
• External smart devices on legacy equipment 
• Mapping functions into modes 
• Global estimates of global network related energy 
• Measurements on commercially available products 
• Power budget for functions 
• Power factor in low power modes 
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Where Product Development is at? Session 2 
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From Standby Power to Total Energy Session 3 
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Introduction 

Anecdotal evidence suggests that a great deal of the energy consumption of residential 
consumer electronic devices occurs when these devices are actually left on but not in use.  
Technologies are being developed to control the devices so as to reduce their power 
consumption. One such technology is being developed by Embertec, a device that can monitor 
and control the energy use of devices such as televisions and personal computers, and their 
peripheries.  Embertec had sponsored a small field trial of their technology which produced 
significant findings regarding energy usage by residential audio visual and computer equipment.  
The methodology of this field trial and its results are presented below. 

Methodology 

The approach adopted by EnergyConsult in undertaking this field trial was to develop a process 
which required no change in householder’s interaction with their devices whist providing a 
detailed understanding of equipment usage patterns in the home.  This approach would achieve 
significant clarity on household device usage trends in AV and PC domestic environments.   

The field trial was undertaken over a 3 month period and covered some 38 installations. 20 
households were involved with 19 AV and 19 PC environments monitored for a period of 
between 1 and 2 weeks each.  Over 4GB of energy usage data was acquired during the trial 
allowing for detailed analysis of household power usage in AV and PC environments. 

The trial involved two stages: 

1. The first stage involved the validation of the functionality of the energy saving device 
within the first 5 households, over a two week period, and conducting a pre/post test of 
the impact of the Embertec device.  The Embertec device was installed and set to log 
mode (where the device was not enabled, but could record infrared (IR) signals, power, 
cumulative energy and time at one second intervals).  This enabled the functionality of 
Embertec device to be established and the pre-installation energy usage of the measured 
devices to be measured.   

At the beginning of the second week, the Embertec device was switched to controlled 
mode.  In this week, the connected equipment was controlled according to the 
functionality of the Embertec device.  This enabled pre-installation and post installation 
measurement data to be collected and compared to the monitoring only measurement 
methodology used in the second stage. 

2. The second stage applied to the next 15 households where the Embertec device was set 
to log mode, and equipment connected to the energy saving device was again 
monitored. In this situation, the Embertec device was monitored to record when the 
energy saving mode was enacted (i.e., the power to the connected equipment was 
switched “off”), however the Embertec device was intentionally configured to not turn 
off the equipment but to monitor when it would have isolated power to the connected 
devices.  This enabled the real time monitoring of power consumption and energy 
savings while the energy saving device simulated actual operation.  Operation was 
monitored for periods of 1 to 2 weeks, with an average of 8 days. 



This logging approach allowed the monitoring of the actual power consumption trends in 
fifteen houses, and the potential impact of the device, without distorting the equipment usage 
characteristics of the household by the energy saving device itself.   This significantly reduced 
the potential measurement error that could occur with alternative methodologies and may be a 
useful approach to use in future studies of the energy impact of energy savings devices.     

Robustness of Data 

The data collected for this study was extensive. The data collected included the following: 

1. Measurements of the power use, voltage and power factor for each item of equipment 
connected to the AV and PC environment were made using a power meter (SparoMeter 
from Denmark).  The power use in each relevant mode (in-use, active standby, passive 
standby and off) were measured and recorded for each household at the start of the field 
trial.   

2. Detailed one minute logs of average power use (watts) and time (date/hour/minutes) 
were recorded and downloaded from the data logger (OmégaWatt from France).  This 
data provided very accurate average power of the equipment connected to the energy 
saving device. 

3. Very detailed one second logs of the power (watts), energy use (Wh), energy savings 
(Wh), infrared signals and time (date/hour/minutes/seconds) were recorded on laptops 
connected via the serial port to the Embertec device. 

4. Households were surveyed about their use of each PC and AV equipment in terms how 
long (hours/day, days/week), time equipment is usually switched off, and how the 
equipment is turned off (button, remote, software, never, etc).  In addition, socio 
demographic data was collected on each household. 

Measurements of the power consumption recorded by the Embertec device were correlated 
with the measurements of the data loggers and found to be within 2%, which confirmed the 
accuracy of the Embertec device for recording data.  The data loggers were also calibrated with 
a Yokogawa Power Analyser before the field trial was undertaken and their accuracy was 
confirmed to be within 2%.  

Applicability of Household Sample 

The aim of this study was to sample a range of typical Australian households but the analysis 
revealed that the sample was slightly biased towards the higher income groups. Analysis also 
revealed the sample was biased towards a slightly higher representation of appliance ownership 
than is the case for the average Australian home, due to an over representation of high income 
households.  However, the main types of appliances measured in the sample for the most part 
fits the norm excepted to be found in Australian homes, with notable exceptions being an over 
representation of televisions, laptops and laser printers.  The existence of multiple AV and PC 
systems in the sampled households should not have affect the results of this study though as 
measurements were only made of the power use of the central AV or PC systems in each 
household.   



Analysis 

The analysis approach required the detailed assessment of power use over time combined with 
the information on the power use of the individual equipment.  The actual measured time of 
use of the equipment was compared and correlated with the stated use of the equipment, as 
derived from the householder surveys.  This enabled an intricate analysis of the typical power 
use for each electronic AV or PC device for each minute, for the duration of the field trial. 

The analysis used standard definitions of power modes and in addition, the active standby 
mode was further defined as present when: 

For AV Equipment, after no user (IR) activity was detected for a period of 1.5 hours 

For PC equipment, after the power use of the PC box was stable for a period of 30 mins. 

So power usage in the active standby mode typically occurs when the user has moved away 
from the device or accidently left the device on.  This is evident in both the PC and AV 
environments as shown in the following figures, where passive standby mode and active 
standby mode is shown by the arrows (with the width of the arrow indicating the time in the 
mode). 

Figure 3: PC Power Use Example from Field Trial 

 



Figure 4: AV Power Use Example from Field Trial 

 

 

Results 

The data was analysed to determine the time spent in the various power modes and the power 
consumption in those modes.  The average time by mode and the average power for all 
equipment powered in the AV environment is shown in Table 1.   

Table 1: Average Power Use and Time in Mode for AV Environment 

 In-use  Active Standby  Passive Standby  Off  

Time by Mode (hrs/day) 5.5 7 9.5 2 
Average Power (W) 382 214 16 0 

The average active standby power energy consumption is predominately related to the TV 
(62%), STB (14%) and AV receiver (12%).  The passive standby power energy consumption is 
mostly related to DVD players/recorders (42%) and AV receivers/stereo/amplifier (27%).  For 
each of the modes, Figure 5 shows the average share of total energy consumption by device 
type. 



Figure 5: Average Share of Mode Energy Consumption by Device Type 

The 
amount of time, average power and energy consumption in various modes for the PC 
environment was also assessed for the field trial participants.  Table 2 presents the average time 
and power use by mode for all PC equipment located in the PC environment.   

 Table 2: Average Power Use and Time in Mode for PC Environment 

 In-use  Active Standby  Passive Standby  Off  

Time by Mode (hrs/day) 2.9 10.0 11.1 0 
Average Power (W) 158 159  28  0 

The proportion of energy use by PC equipment is separated into the “PC box” and the PC 
peripherals (monitor, printers, routers etc). The proportion of power use by PC peripherals 
represents about 53% of the total energy consumption of the PC environment. 

The results were then analysed to determine the energy consumption of the devices in the PC 
and AV environment by mode of use and to estimate the annual energy consumption in each 
mode. The field trial results of household energy use in both the audio visual (AV) and personal 
computer (PC) environment are summarised in Table 3 below. 

Table 3:  Average PC and AV Energy Use by Mode 

Environment Energy Use by Mode All Modes  In-Use Active 

Standby 

Passive 

Standby 

PC kWh pa 857 448  290  77  
 Percent Energy Use  13% 68% 19% 
AV kWh pa 1,370 767 548 55 
 Percent Energy Use  56% 40% 4% 

Source: Analysis of 20 households AV and PC environment power consumption 



The overall estimated annual energy consumption in Table 3 includes all the energy used by all 
the devices connected in the PC and AV environment.  It is important to note that non-AV or 
PC equipment, such as desk/table lights, was also powered in this environment and hence 
recorded as the field trial total results as the objective was to measure all devices that could be 
controlled by an energy saving device.  The average load of these non-PC/AV devices 
contributed 150 kWh pa to the PC environment and 192 kWh in the AV environment.  

The results indicate that active standby power consumption is a major contributor to energy 
consumption for both PC and AV equipment, and leads to the majority of energy consumption 
in the PC environment.  Passive standby energy consumption is also quite significant in the PC 
environment. 

Conclusions 

There are two important conclusions that can be drawn from the field trial, these being that: 

Active standby power consumption is a major contributor to energy consumption for both 
PC and AV equipment, yet the main focus of standby power savings programs have been 
on reducing passive standby power consumption; and 

Intrusive household surveys which undertake detailed metering and data-logging of 
appliance energy usage, can provide unprecedented insight into residential energy usage 
and potential for standby energy savings.   

The field trial did not simply look at total power consumption over a period of time but more 
importantly monitored second by second the power usage levels of AV and PC devices in the 
targeted environment in addition to numerous other operational parameters. This approach has 
provided insight into the importance active standby energy consumption has in residential 
energy consumption and also has provided probably the most detailed assessment of power 
usage trends ever recorded in a residential field trial in Australia.  The field trial sample has 
provided highly accurate time of use information that has not been assessed in other studies in 
Australia and should provide a high level of confidence in the measurement accuracy of the 
results acquired during the field trial.   

The key limitation of the field trial is the relatively small number of households involved in the 
trial and the potential bias in terms of the number and nature of AV and PC equipment in the 
homes.  This limitation can be overcome by undertaking a field survey using a larger number of 
households, combined with a telephone survey of a statistically representative number of 
households. By correlating the survey instrument with the field results, it will then be possible 
to draw reliable conclusions regarding the Australian populations AV and PC appliance usage 
and residential energy consumption. 
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