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Abstract

On 1 January 2013, The National Measurements Act 1960 was amended to lift the exemption
for Pattern Approval of electrical meters. This has had a profound impact on sub-metering of
commercial buildings and facilities. A number of amendments have recently been proposed to
change the impulse voltage test level for utility meters and sub-meters. Unfortunately, the
legal and practical impact of this change is not well understood and is resulting in some
stakeholders in this field making conservative or incorrect decisions.

This white paper has been written for Building Consultants, Electrical Contractors, Switch
Board Manufacturers, Building Management System Installers and Systems Integrators to
provide:
e aconcise overview of the topic of Pattern Approved electrical metering in Australia,
e links to reference documents and websites,
e practical information on Pattern Approved metering to assist the reader in acquiring a
basic level of knowledge for decision making for sub-metering applications in
commercial buildings and facilities.

What is Pattern Approval

Pattern Approval (P.A.) is the process of testing and assessing a pattern (type) of electricity
meter to ensure that it is capable of maintaining accuracy when subjected to influences and
disturbances (eg. variations in temperature, electrical impulses and electromagnetic fields).

During the Pattern Approval process (in other countries this is sometimes called Type
Approval), the Australian Government National Measurement Institute (NMI) examines the
pattern (design) of an instrument to ensure that it is fit for use for trade or other legal
purposes. Examination involves:

e assessment of the documentation,

o assessment of the operation of the instrument against requirements (which are based
on international recommendations published by the International Organization of
Legal Metrology ( OIML)),

e performance testing to ensure that the instrument performs as intended (i.e. to within
allowable maximum permissible errors) over a range of environmental and usage
conditions specified in the requirements.

On successful completion of the Pattern Approval process, a certificate of approval is issued
which is valid for five years and contains an approval number. Production instruments must
be:

e constructed as described in the documentation lodged with NMI and with the relevant
certificate of approval and technical schedule,

o marked with the approval number,
o verified prior to use for trade .
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The National Measurements Act 1960 regulates the use of instruments used “for trade” in
Australia.

“use for trade” is defined in the National Measurements Act 1960 - Section 3 as follows :

A person uses a measuring instrument for trade if:

. (@) the person is actually or apparently in control of the measuring
instrument; and

. (b) the person uses it, or makes it available for another person to use,
for either or both of the following purposes:

. (i) determining the consideration in respect of a transaction;

. (if) determining the amount of a tax.

Why is Pattern Approval Required for Electricity Metering

Most instruments that are used to measure quantities for trade purposes in Australia (eg.
water, petrol, etc) are required by law to be Pattern Approved. Prior to 1 January 2013, most
electricity meters were exempt from this Pattern Approval requirement. Meters that were not
subject to this exemption were utility meters. However, on 1 January 2013, this exemption
was lifted and now all electricity meters used for trade which measure under 750 MWh per
annum must be Pattern Approved and verified. This requires complying with the National
Measurement Institute M6 standard.

A key driver for this change is that as electricity prices rise, consumers want to be reassured
that newly installed electricity meters are accurate and will undergo thorough testing,
verification and approval to make certain that they are suitable for use and maintain their
accuracy over time.

Do All Electricity Meters Need to be Pattern Approved?

No. Not all electricity meters need to be Pattern Approved. There is a great deal of confusion
in the market place about this, ranging from completely ignoring the lifting of the exemption
to using Pattern Approved electricity meters for all metering applications. Using Pattern
Approved meters for all applications can result in unnecessary additional cost due to the
potential higher overall cost associated with Pattern Approved meters (purchasing cost,
switch board real-estate, installation costs).

Pattern Approved meters are not required for most sub-metering applications when used
solely for the purpose of energy management. Up to 50% of meters in typical commercial
buildings or facilities do not need to be Pattern Approved, so the cost saving resulting from
understanding this requirement can be substantial.
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The following Table specifies the applications that require NMI Pattern Approval:

NMI Pattern Approval Implications for a TYPICAL COMMERCIAL BUILDING

METER SERVICE METER PURPOSE NMI PATTERN COMMENTS
APPROVAL
REQUIRED
Supply Gate Meter Revenue/Billing YES Billing and Tax Calculations
Supply Check Meter and Power . .
Incomer/check meter Quality Meter NO Energy check meter for quantity and quality
Power d|st_r|but|on to DB's and NO Energy Management/Efficiency
. . other Services
Main Switch Board MSB - P
Common services divided among . .
T YES Outgoing calculations
enants
fPlg\c/)vrer and Light Distribution per NO Energy Management/Efficiency
Distribution Board DB - —
Common services divided among . .
YES Outgoing calculations
Tenants
Tenant Meter Power supply to Tenant YES Billing
Energy Management NO Energy Management/Efficiency
Mechanical Services Common services divided among YES Outgoing calculations
Tenants
L Auxiliary Power NO Energy Management/Efficiency
Other Power Supplies ie.
PV, Tri-Gen Grid Feed-in YES Reimbursement from supplier

Meters used for the calculation of carbon equivalents for reporting, trading, etc. fall into a
special category. They do not, at this time, require Pattern Approved meters for their
derivation. This is based on a special parliamentary exemption to the Act.

Proposed Amendments

In July 2013, two amendments were proposed by the NMI to the Pattern Approval
requirements for electricity meters in relation to the impulse voltage test. The first is to
recognise and accept impulse voltage testing in accordance with the test procedure in the
international recommendation OIML R46. The second is to accept a lower level for the
impulse voltage test for sub-meters.

The first proposal involves amending the impulse voltage test within the NMI M6-1 standard
from the existing voltage and energy level of 12 kV +0%, -15% and 9.0 J + 1.0 J to align with
the OIML R46 standard of an energy level of 10.0 J + 1.0 J and a test voltage as given in table
below with a tolerance of +0%, -10%
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Voltage phase to earth derived from rated Rated impulse voltage (V)
system voltage (V)
V<100 3000
100 <V <150 6 000
150 <V <300 10 000
300 <V <600 12 000

The most common impulse voltage and energy level is consequently 10 kV +0%, -10% and
10.0 J + 1.0 J. This proposed amendment appears to be a minor technical change but sensible
in that it fully aligns with the international standard.

The second proposal involves amending the NMI M6-1 standard to include a sub-meter
category and reduce the impulse voltage test levels for sub-meters to 6 kV +0%, -10% and 0.5
J £0.05 J. Sub-meters are defined as meters installed downstream from another main meter
(gate meter) used for trade (billing). Sub-meters are typically downstream from a meter that is
directly billed by a utility retailer. They are typically used to sub-divide electricity usage
within a multi-tenant commercial or residential building or complex such as a shopping centre
or apartment block. The proposal to consider a different test level for sub-meters is based on
the assumption that sub-meters are normally installed in a low system exposure environment
that provides a level of impulse voltage protection.

This second proposed amendment has attracted an amount of controversy given that there are
conflicting objectives to this amendment. The primary motivation for this amendment is
commercial and stems from the fact that the 12kV (or 10kV) impulse test for main/gate
meters is quite onerous and usually requires a large physical meter size to comply with the
test. However, sub-metering applications typically require a small meter size (DIN or panel
mount) to minimise switchboard size. On the other hand, there is a technical motivation to
argue that sub-metering impulse voltage test should not be reduced given that sub-metering is
not necessarily a low system exposure environment. It comes down to how sub-metering is
defined. The NMI is currently weighing up feedback and will make a determination in due
course whether the proposed amendments will be rejected, modified or accepted. The
proposed amendments also include the grandfathering of sub-meters which is covered in the
subsequent section.

Transitional Arrangements (Grandfathering)

Transitional arrangements have been provided for vendors with electricity meters held in
stock. Grandfathering is the granting of Pattern Approval and verification. This will allow
grandfathered meters to be installed and used for trade after 1 January 2013. Grandfathering
does not enable new meters to be sold, but only applies to existing meters held in stock.
Meters installed prior to 1 January 2013 are not applicable for grandfathering, since they
remain exempt.

Grandfathered meters can be legally used as Pattern Approved meters and may be a useful
transitional alternative in some situations. However, one needs to be aware that after
grandfathered stocks and spares have been used up, replacement meters will need to be
Pattern Approved and may require significant re-installation cost.

In recognition of the proposed amendments to NMI M6-1 standard, the NMI has announced
further transitional arrangements in the form of grandfathering for sub-meters. This applies to
any existing meters installed or held in stock and intended for trade use as a sub-meter.
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Verification

All electricity meters used for trade (with the exception of Grandfathered meters as they are
deemed to be both Pattern Approved and Verified) are required to be Pattern Approved and
Verified prior to being installed. Verification is governed by NITP 14 National Instrument
Test Procedures for Utility Meters and involves testing a subset of parameters for every meter
to ensure that it meets acceptable standards. For meters manufactured in Australia, every
meter must be tested according to NITP 14 by a NMI authorised Utility Meter Verifier. For
meters manufactured overseas, every meter must be either a) tested in Australia by a Utility
Meter Verifier, or b) tested overseas by an approved testing lab and then subsequently batch
tested in Australia by a Utility Meter Verifier.

For electronic (solid-state) meters produced from a continuously operating process resulting
in a large number of identical units, it is acceptable to conduct verification tests in accordance
with a pre-determined sampling plan on a batch of meters. Batches comprise electricity
meters of the same pattern, manufactured in the same location and determined in a manner
consistent with the continuous and uniform nature of the assembly process. Batch sizes are
determined and documented by the facility undertaking the assembly and testing of the
electricity meters. Samples are drawn at random from each batch of electricity meters and are
typically in the order of 0.5% to 5% of batch size depending on a range of criteria.

Sampling plans can be used in either or both of two different and distinct ways during the
verification process:
e As part of the batch verification of pattern approved meters which are imported in
Australia,
e To reduce the number of test points at which most utility meters in a batch are
required to be tested.

NMI M6 and OIML R46 Standards

The Australian Government National Measurement Institute (NMI) M6 standard will most
likely be replaced by the International Organization of Legal Metrology (OIML) R46
standard in 2014/15 when it is introduced for all of the subscribing countries.

This is a near-global standard with over 50 member states, including Australia. Fortunately,
the NMI M6 standard is almost identical to the OIML R46 standard so the transition will be
smooth. This was due to the NMI playing a key role in the drafting of the OIML R46
standard.

Currently Available Pattern Approved Meters

Currently, there are a limited number of suitable and cost-effective Pattern Approved meters
available on the market for the purpose of sub-metering. Further, most of the currently
available approved meters have traditionally been utility meters where surface mounting is
typical and are bulky due to the requirement to comply with the 12kVA impulse test. A list of
all Pattern Approved meters in Australia is available here.

Several metering vendor companies are currently working towards developing and gaining
NMI approval of new Pattern Approved meters. This is based on state-of-the-art technologies
to reduce the size and design aimed at conforming to the preferred DIN rail mounting or panel
mounting methods. If the proposed amendment to NMI M6 for sub-metering impulse voltage
test is accepted, then that will allow many more manufacturers to gain Pattern Approval of
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meters suitable for sub-metering as many existing meters will be able to pass the Pattern
Approval tests with minimal design modifications.

Functionality and Communications Protocols

The Pattern Approval standard for electricity meters primarily applies to electric energy
measurement accuracy over a prescribed range of conditions while subjected to influences
and disturbances. Most Pattern Approved meters typically come with an extensive range of
additional functionality (time of use, maximum demand, power quality, etc). Communications
protocols are also not covered by the NMI M6 standard. What this means is that both the
method of extracting the data from the meter and the extra functionality used for energy
management or power quality purposes are not governed by the NMI.

Data collection can be achieved in a variety of ways from manual reading of the meter display
to automatic reading of the data by a data collection company who issues the accounts on
behalf of the energy supply authority. Automatic Meter Reading (AMR) is done via a
communications port on the meter connected via a wired network or by a wireless modem
back to the data collection system.

Since many of the current Pattern Approved meters come from the utility metering
applications where proprietary protocols have been traditionally favoured to help minimise
unwanted tampering, these meters do not lend themselves readily to integration with other
systems commonly found in commercial buildings and industrial facilities. Most commercial
building and facility owners (through their engineering consultants) specify open systems
communications protocols (such as ModBus and BACnet) to maximise the degree of
interoperability with common sub-systems, e.g. Energy Management System (EMS) software,
Building Management System (BMS), etc. To meet these requirements, suppliers typically
provide an add-on protocol converter from the proprietary protocol to the industry standard
protocol. This adds to the overall cost of procurement as well as cabling effort and
complexity.

Conclusion

The lifting of the Pattern Approval exemption for electricity meters has significantly changed
the sub-metering landscape in Australia. Up to 50% of meters used in sub-metering
applications in commercial buildings and facilities now need to be Pattern Approved. The
currently available Pattern Approved meters are traditionally utility meters and so have
procurement and installation cost implications for sub-metering applications. Proposed
amendments to the NMI M6-1 standard, if adopted, will change the impact on sub-metering
given that many existing meters will be capable of passing Pattern Approval with minimal
designh modifications.

Most commercial buildings require all intelligent devices to be networked. The majority of
currently available Pattern Approved meters don't easily integrate outside of their own
proprietary brand of communication networks and software solutions. Use of non-Pattern
Approved meters where the application is not for trade can significantly reduce the overall
project cost and integration risk.
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