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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Standards may also be withdrawn.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 Standards can be found by visiting the Standards Web
Shop at www.standards.com.au and looking up the relevant Standard in the on-line
catalogue.

Alternatively, the printed Catalogue provides information current at 1 January each
year, and the monthly magazine, The Global Standard, has a full listing of revisions
and amendments published each month.

Australian Standards™ and other products and services developed by Standards
Australia are published and distributed under contract by SAI Global, which
operates the Standards Web Shop.

We also welcome suggestions for improvement in our Standards, and especially
encourage readers to notify us immediately of any apparent inaccuracies or
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PREFACE

This Standard was prepared by the Standards Australia Committee EL-008, Power
Transformers.

This Standard incorporates Amendment No. 1 (August 2005). 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 industry in general, and manufacturers and
suppliers of transformers specifically, with Minimum Energy Performance Standard
(MEPS) requirements and high power efficiency levels, for oil-immersed and dry-type
distribution transformers with power ratings from 10 kVA to 2500 kVA intended to be used
on 11 kV and 22 kV networks. The intention of MEPS is to increase energy efficiency by
eliminating low efficiency transformers from the market and to encourage the use of high
efficiency transformers.

The minimum power efficiency levels specified in this Standard are in accordance with
world best practice at the time of publication. The intention is that these levels will remain
in place for a minimum of four years and will be reviewed in accordance with international
trends. High power efficiency levels are also included as a guide to future MEPS levels.
Transformers which meet the high power efficiency levels may be advertised as ‘high
efficiency’.

This Standard is published with the approval of the combined State and Territory regulatory
authorities responsible for energy efficiency regulation and is structured to be suitable for
reference in legislation calling up Minimum Energy Performance Standards. It is
anticipated that regulatory authorities will give mandatory effect to this Standard in law.

In 2003, Government officials and industry agreed that MEPS will not take effect earlier
than 1 April 2004. Because legislation referencing this Standard has to be introduced by
States and Territories individually, interested persons should contact the relevant regulatory
authority to ascertain the date that MEPS for these products applies in that jurisdiction.
Contact  details  for  these  regulatory  authorities are  available  from
www.energyrating.gov.au.

The terms ‘normative’ and ‘informative’ have been used in this Standard 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 tables and figures are deemed to be
requirements of this Standard.
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STANDARDS AUSTRALIA

Australian Standard
Power transformers

Part 1.2: Minimum Energy Performance Standard (MEPS) requirements for
distribution transformers

SECTION 1 SCOPE AND GENERAL

1.1 SCOPE

This standard applies to dry-type and oil-immersed type, three-phase and single-phase
power transformers with power ratings from 10 kVA to 2500 kVA and system highest
voltage up to 24 kV. This standard does not apply to certain categories of special
transformers such as—

(a) transformers other than those on 11 or 22 kv networks;

(b) instrument transformers;

(c) auto transformers;

(d) traction transformers mounted on rolling stock;

(e) starting transformers;

(f)  testing transformers;

(g) welding transformers;

(h)  three phase transformers with three or more windings per phase;
(i)  arc-furnace transformers;

(j)  earthing transformers;

(k) rectifier or converter transformers;

() uninterruptible power supply (ups) transformers;

(m) transformers with an impedance less than 3% or more than 8%;
(n) voltage regulating transformers;

(o) transformers designed for frequencies other than 50 hertz;

(p) gas-filled dry-type transformers; or

(q) flameproof transformers.

1.2 OBJECTIVE

The objective of this Standard is to permit the calculation of transformer efficiency, and to
specify the permissible minimum power efficiency of distribution transformers under
certain defined load conditions. This Standard is intended to be used as an instrument for
regulation by State and Territory authorities of the Commonwealth of Australia responsible
for energy efficiency regulation.
NOTE: In addition to the requirements of this Standard, consideration may also be given to the
loss capitalization or total cost of ownership of a transformer. An example illustrating this

principle is given in Appendix B. Documents
© Standards Australia www Besupent Shapjng Hub
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1.3 SYMBOLS

The following symbols are used in this Standard:

Py = No Load Loss in kW (reference AS 2374.1)
P = Load Loss in kW (reference AS 2374.1)
S; = Rated Power in kVA (reference AS 2374.1)
L = Load relative to transformer rating (e.g. At 50% load L = 0.5)
| = Transformer power efficiency at any load and power factor in percent
cosd = Power factor of the load

Nsowe = Transformer efficiency at 50% load and unity power factor in percent

NOTE: Rated Power relates to ONAN or AN Cooling Method.

Un = For the purpose of this Standard, U, is the highest r.m.s. voltage of the
system to which the transformer is to be connected.

1.4 REFERENCED DOCUMENTS

The following normative documents contain provisions which, through reference in this
text, constitute provisions of this Standard. All normative documents are subject to revision,
and parties to agreements based on this Standard are encouraged to investigate the
possibility of applying the most recent edition of the normative documents indicated below.
Standards Australia maintains registers of currently valid Australian Standards.

AS
1852 International Electrotechnical Vocabulary (IEV)
2374 Power transformers

2374.1 Part 1: General
2706 Numerical values—Rounding and interpretation of limiting values

2735 Dry-type power transformers

1.5 DEFINITIONS

For the purpose of this Standard the definitions as stated in AS 2374.1, AS 2735 and those
below shall apply. Other terms use the meanings ascribed to them in the International
Electrotechnical Vocabulary (IEV).

1.5.1 Transformer power efficiency

The numerical value calculated as the ratio of output power to input power expressed as a
percentage.

(a) The power efficiency can be calculated in terms of output in kilowatts

_ Output < 100% — Output

x 100%
Input Output + Losses ’ 15 1@

(b) The power efficiency at any load and power-factor can be expressed as follows:

A 3 LxS xcoso A
" LxS xcos¢p+I'xP +DP c- 151
Documents
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(c) For the MEPS requirement of power efficiency at 50% load and unity power factor
the expression for efficiency becomes:

0.5 x S,

o = x 100%
0% = 5% S +025% P + P, ’ 1510

1.5.2 Family

Transformers of the same kV A rating, which for the purposes of MEPS have been grouped
to enable registration and compliance to a specific power efficiency level. Other than the
kVA and power efficiency level, there is no restriction on what products can be included in
a family and hence may include different designs, including input and output voltages.

Not withstanding the above, a manufacturer may if they so choose register each model or
subgroup of models.
1.6 MARKING

The transformer rating plate shall contain a statement that the transformer complies with
AS 2374.1.2.
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