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This Joint Australian/New Zealand Standard was prepared by Joint Technical 
Committee TE-001, Safety of Electronic Equipment. It was approved on behalf of 
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This Standard was published on 10 November 2005. 
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Keeping Standards up-to-date 

Standards are living documents which reflect progress in science, technology and 
systems. To maintain their currency, all Standards are periodically reviewed, and 
new editions are published. Between editions, amendments may be issued. 
Standards may also be withdrawn. It is important that readers assure themselves 
they are using a current Standard, which should include any amendments which 
may have been published since the Standard was purchased. 

Detailed information about joint Australian/New Zealand Standards can be found by 
visiting the Standards Web Shop at www.standards.com.au or Standards New 
Zealand web site at www.standards.co.nz and looking up the relevant Standard in 
the on-line catalogue. 

Alternatively, both organizations publish an annual printed Catalogue with full 
details of all current Standards. For more frequent listings or notification of 
revisions, amendments and withdrawals, Standards Australia and Standards New 
Zealand offer a number of update options. For information about these services, 
users should contact their respective national Standards organization. 

We also welcome suggestions for improvement in our Standards, and especially 
encourage readers to notify us immediately of any apparent inaccuracies or 
ambiguities. Please address your comments to the Chief Executive of either 
Standards Australia or Standards New Zealand at the address shown on the back 
cover. 

 

This Standard was issued in draft form for comment as DR 04528. 
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PREFACE 

This Standard was prepared by the Joint Standards Australia/Standards New Zealand 

Committee TE-001, Safety of Electronic Equipment. 

This Standard incorporates Amendment No. 1 (February 2009). The changes required by 

the Amendment are indicated in the text by a marginal bar and amendment number against 

the clause, note, table, figure or part thereof affected. 

The objective of this Standard is to provide designers, manufacturers, importers, test 

laboratories, regulators and users of mains input external power supplies having a single 

extra low voltage output with a test method to assess the energy efficiency of these devices. 

It also includes information on the energy performance mark. 

This Standard was prepared in response to the publication of a plan for the regulation of 

external power supplies under the National Appliance and Equipment Energy Efficiency 

Program (NAEEEP) in 2004. This Standard draws upon a test method published in 2003 by 

the US Environmental Protection Agency (EPA) as part of the ENERGY STAR program, 

following input from several countries including Australia. The EPA test method is the 

de-facto standard in the United States and China. This AS/NZS Standard is technically 

similar to the EPA standard. 

It is intended that this Standard should be proposed as the basis for an IEC Standard once it 

has been published in Australia. 

This series consists of 2 parts. These are: 

AS/NZS  

4665 Performance of external power supplies 

4665.1 Part 1: Test method and energy performance mark (this Standard) 

4665.2 Part 2: Minium energy performance standard (MEPS) requirements  

Part 1 contains the test method for assessing the efficiency of external power supplies and 

includes information on the energy performance mark. It applies to power supplies with 

either d.c. or a.c. output up to 250 W or 250 VA respectively. 

Part 2 specifies minimum energy performance standard (MEPS) requirements and ‘high 

efficiency’ levels for external power supplies. Regulatory authorities have advised that it is 

intended to mandate Part 2 of the Standard (AS/NZS 4465.2:2005) in regulations in 

Australia and New Zealand no earlier than 1 December 2008, except for marking 

requirements, which are intended to be mandated no earlier than 1 April 2009. 

The terms ‘normative’ and ‘informative’ are used to define the application of the appendix 

to which they apply. A normative appendix is an integral part of a standard, whereas an 

informative appendix is only for information and guidance. 

Statements expressed in mandatory terms in notes to figures, are deemed to be requirements 

of this Standard. ‘Shall’ indicates a requirement is mandatory, while ‘should’ indicates a 

recommendation and good practice. 
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STANDARDS AUSTRALIA/STANDARDS NEW ZEALAND 
 

Australian/New Zealand Standard 

Performance of external power supplies 
 

Part 1:  Test method and energy performance mark 
 

S E C T I O N  1    S C O P E  A N D  G E N E R A L  

1.1   SCOPE 

This Standard specifies a test method for calculating the energy efficiency of external 

power supply units (often known as ‘a.c. adaptors’, ‘plug packs’ or ‘power-packs’) with 

mains supply input (nominally 115 V a.c. or 230 V a.c.) and a single output at extra low 

voltage (ELV), either a.c. or d.c., and a maximum output of 250 W or 250 VA. 

Internal power supplies and external power supplies with multiple, simultaneous output 

voltages are excluded from the scope of this Standard. 

D.c. or battery powered equipment is excluded from the scope of this Standard. 

Power supplies within the scope of AS/NZS 4879 or IEC 61347.2.13 are excluded from the 

scope of this Standard. 

The purpose of this Standard is to define a standardized test method to measure the 

efficiency of single voltage external power supplies across a defined range of load 

conditions. 

Appendix A includes information on the energy performance mark. 

1.2   REFERENCED DOCUMENTS 

The following normative documents contain provisions which, through reference in this 

document, constitute provisions of this Standard: 

AS  

2706 Numerical values—Rounding and interpretation of limiting values 

AS/NZS  

62301 Household electrical appliances—Measurement of standby power 

IEC  

60050-300 International Electrotechnical Vocabulary—Electrical and electronic 

measurements and measuring instruments 

1.3   DEFINITIONS 

For the purpose of this Standard the following definitions apply. Terms defined in 

IEC 60050-300 also apply. 

1.3.1   Active mode 

Active mode refers to a condition in which the input of a power supply is connected to line 

voltage a.c. and the output is connected to a load drawing some power (i.e. any power 

output level other than no load). 
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1.3.2   Active mode efficiency 

Active mode efficiency is the ratio, expressed as a percentage, of the output power (either 

d.c. power or active a.c. power) produced by a power supply to the active input power (a.c.) 

required to produce it. Active mode efficiency can be defined for any power supply in 

active mode. 

1.3.3   Active power 

The average value of the product of the instantaneous voltage and instantaneous current 

taken over one period. (Unit: W) 

NOTE: Most measuring instruments average active power over a number of periods (a.c. cycles); 

readings from such instruments are equally valid for this measurement. Average active 

measurements are generally required over a defined period of time. Active power is sometimes 

referred to as real power. 

1.3.4   Ambient temperature 

Ambient temperature is the temperature of the ambient air immediately surrounding the 

EUT. 

1.3.5   Apparent power (S) 

The total or apparent power (S) is the product of r.m.s. voltage and r.m.s. current. 

(Unit: VA) 

1.3.6   Equipment under test (EUT) 

EUT is an acronym for ‘equipment under test,’ which in this case refers to the external 

single-output power supply being tested. 

1.3.7   Extra low voltage (ELV) 

A voltage available at the output of a power supply that does not exceed 50 V a.c. or 

60 V d.c. between conductors and between conductors and earth, when the power supply is 

supplied at rated input voltage. 

1.3.8      Family of models—Non user selectable output voltage 

A range of non user selectable single output models based on common technically 

equivalent components (typically switchmode), but each model may have a different output 

voltage. They may be sold under different brand names or model numbers or both. Each 

member of the family is included on a single test report and has the same energy 

performance mark, but may have a different output voltage. 

1.3.9   Multi-switch model—User selectable output voltage 

A model with a single output that provides a range of user selectable output voltages. They 

may be sold under different brand names or model numbers or both. Test reports may 

include one or more models having the same energy performance mark. 

1.3.10   Nameplate input frequency 

Nameplate input frequency is the appropriate a.c. input frequency of the power supply as 

specified on the power supply by the manufacturer. This is also called rated input 

frequency. (Unit: Hz) 

NOTE: Many power supplies are labelled to operate on more than one input frequency. 

1.3.11   Nameplate input voltage 

Nameplate input voltage is the appropriate a.c. input voltage of the power supply as 

specified on the power supply by the manufacturer. This is often expressed as a range, such 

as 100 V to 240 V. This is also called rated input voltage. (Unit: V)  
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1.3.12   Nameplate output current 

The output current of the power supply as specified on the power supply by the 

manufacturer. This is also called rated output current. Alternatively, it is the nameplate 

output power divided by the nameplate output voltage (Unit: A) 

1.3.13   Nameplate output power (Pno) 

The output power of the power supply as specified on the power supply by the 

manufacturer. Alternatively, it is the nameplate output current multiplied by the nameplate 

output voltage. (Unit: VA for a.c. and W for d.c.) 

1.3.14   Nameplate output voltage 

Nameplate output voltage is the voltage output of the power supply as specified on the 

power supply by the manufacturer. This is also called rated output voltage. (Unit: V) 

NOTE: Because unregulated and regulated power supplies both exhibit some voltage deviation 

from nameplate output voltage when supplying different loads, actual output voltage is likely to 

differ from nameplate voltage at certain current outputs.  

1.3.15   No load 

No load is the mode when the input of a power supply is connected to an a.c. source 

consistent with the power supply’s nameplate input voltage, and there is no output current. 

1.3.16   No load power 

No load power is the active power (a.c.) consumed by a power supply operating in the no 

load condition. (Unit: W) 

NOTE: No load efficiency would by definition be 0 when calculated on a percentage basis. See 

Clause 3.3. 

1.3.17   Power factor (true) 

The true power factor is the ratio of the active, (or real), power (P) consumed in watts to the 

apparent power (S), drawn in volt-amperes. (Unit: no unit) 

pf = P/S 

This definition of power factor includes the effect of both distortion and displacement of 

the current waveform relative to the voltage waveform. 

1.3.18   Single model(s) 

One or more models using technically equivalent components with identical performance 

specifications having the same output voltage. They may be sold under different brand 

names or model numbers or both. Test reports may include one or more models having the 

same energy performance mark. 

1.3.19   Single output external power supply 

For the purposes of this Standard, a single output external power supply— 

(a) has an input from mains supply (usually 110 V, 60 Hz; 230 V, 50 Hz; 240 V, 50 Hz 

or a range including some or all of these input conditions); and 

(b) has one ELV output (either a.c. or d.c.) that is either at a fixed voltage or user 

selectable through a selector switch; and 

(c) is sold with, or intended to be used with, a separate end-use product that constitutes 

the primary load; and 

(d) is contained in a separate physical enclosure from the end-use product (i.e. the 

housings of the power supply and its associated product are different, not their retail 

packaging); and 
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(e) is connected to the end use product via a hard-wired or removable male/female 

electrical connection, cable, cord or other wiring; and 

(f) does not have batteries or battery packs that physically attach directly to the power 

supply unit (including those that are removable e.g. a battery pack for a portable 

electric drill); and 

(g) does not have a battery chemistry or type selector switch and an indicator light or 

state of charge meter. 

NOTES:  

1 Appendix B contains a flowchart to assist in determining if a power supply is covered by this 

Standard. 

2 These units are often used to power/re-charge laptop computers, mobile telephones, portable 

stereo units and other portable household devices. 

3 These units are not built into the equipment being powered and hence are ‘external’ to the 

device being powered. Designs covered include units with an integral mains plug, ‘in-line’ 

units and units with provision for equipment to sit in a cradle whilst being used. 

1.3.20   Total harmonic distortion (THD) 

THD is the ratio, expressed as a percent, of the r.m.s. value of an a.c. signal after the 

fundamental component is removed, to the r.m.s. value of the fundamental component. 

THD of current is defined as: 

2 2 2 2 2

2 3 4 5 13

1

1

...I I I I I
THD

I

+ + + +

=  

where 

I1 = r.m.s. value of the fundamental of the current signal 

I2 – 13 = r.m.s. values of the 2nd to 13th harmonics of the current signal 

respectively 

NOTE: A.c. signals have only odd number harmonics. 
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