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Advanced Metering Policy

The Electricity Commission (Commission) views Advanced Meter Infrastructure
(AMI) systems as an important enabler to further the Government Policy
Statement on Electricity Governance ((GPS), see paragraph 3.2.1)). In particular,
AMI systems have the potential to significantly increase demand-side
participation in the electricity market.

This paper outlines the strategic drivers for AMI systems in New Zealand (NZ),
together with the policy areas that the Commission has identified through an
extensive consultation process with the NZ electricity industry over a two-year
period.

The Load Management project initially dealt with the existing capability and value
of controllable load. It was always envisaged that technology would be an
enabler of achieving the inherent value. As a precursor to the technology phase
of the project, a discussion paper on AMI was produced for industry consultation.

Based on this industry consultation, the Commission has concluded that open
access to AMI systems is necessary to prevent them from becoming barriers to
competition. This paper discusses a concept model showing how this could be
achieved while retaining the pragmatic benefits of proprietary AMI systems.

AMI system operators could provide a “services access interface”, via which the
services they offer can be accessed equally by all users. A separate
management interface is proposed for AMI operations and auditing. If AMI
operators wished to offer services across their own system, they could do so on
the same terms as all other system users.

Policy areas identified and further developed in this paper include:

(@) support for the GPS;

(b) open operation of AMI systems;

(c) communications and interface protocols;

(d) metrology and meter reading;

(e) management of load control;

(f)  data security, access, storage, and transportation;

(g) provision of customer displays and home area network interface;

(h) premises disconnection/reconnection and prepayment; and
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1.1.7
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1.2.2

1.2.3

124

(i)  supply to remote areas.

The next stage of this process is for the Commission to work through the policy
areas to determine whether any changes to the Electricity Governance Rules
2003 (Rules) would be needed to enable their smooth introduction.

This document outlines the strategic drivers and policy areas the Commission
has identified via industry consultation as critically important to the successful
introduction of AMI systems in NZ.

This document should be read in conjunction with the accompanying “Guidelines
for advanced meter infrastructure” which provides further details on the individual
policy areas.

This policy in no way reduces the requirement upon participants to know and
comply with their obligations under the Rules. Neither should it be interpreted as
reflecting the Commission’s view on the Rules.

The Advanced Metering Policy is not legally binding, rather is intended to be
advisory. In line with its objective to persuade and promote rather than regulate’,
the Commission recommends that the policy be followed.

! Paragraph 4 of the Government Policy Statement on Electrical Governance, October 2006.
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The Commission has, as part of its principal objectives, ensuring the efficient
provision and use of electricity. One important element of this is the contribution
that the demand side can make in positively shaping electricity consumption
behaviour in NZ.

Traditionally, electricity users have largely been passive acceptors of the
prevailing price, unable to practically participate in moderating consumption
during high cost periods due to both lack of suitable metering technology and
inadequate information flows.

The demand-side of the electricity sector can be managed either directly (by
remotely turning loads on and off, as is currently done with water heaters ) or
indirectly by varying prices in time to stimulate demand response to price signals.
While NZ has mainly used direct load control, both these approaches are very
important and each is expected to have a continuing role in the management of
the NZ electricity system. One key outcome of the deployment of AMI systems is
the ability to enhance both of these areas.

The limitations imposed by earlier generations of non-communicating meters are
expected to progressively disappear with the spread of AMI systems. This
potentially opens the way to demand-side participation in the electricity market.
By providing more cost reflective pricing options, supply side industry participants
will be able to effectively empower much larger numbers of electricity users and
assist them to make more informed purchasing decisions closer to real time.
This, in turn, has the potential to moderate consumption during periods of high
demand, leading to continuing downward pressure on generation, transmission
and distribution costs. In addition, savings can be achieved through remote meter
reading, enhanced data management and remote disconnection and connection
of vacant premises.

The ability to obtain more real time information from the metering systems means
that settlement can occur more accurately and consumers can receive more
accurate invoices with the elimination of estimates. The availability of remote
meter reads also allows retailers to better control their exposure through vacant
property consumption.

With the continued use of direct load control, enhanced by AMI features aimed at
extracting more value from balancing the direct and indirect approaches to load
management, the Commission expects these new AMIs to deliver considerable
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2.2.1

2.2.2

231

2.3.2

benefits for NZ over time as they become established. These benefits are further
examined in Appendix 3.

+

The objectives of introducing this Advanced Meter Policy and the associated
guidelines are as follows:

(a) to encourage the deployment of advanced metering in NZ to assist the
aims of the GPS;

(b) to encourage industry participants to establish advanced metering systems
as open and accessible infrastructures to allow multiple service provider
access; and

(c) toencourage systems, as they become available, to offer an appropriate
minimum set of features to encourage the development of meaningful and
effective pricing and load control services over the long term.

The benefits to NZ if this policy and the guidelines are followed would be:

(a) progressively increased demand side participation in the electricity market;
(b) more cost reflective pricing from all electricity supply side participants;

(c) increased security of supply due to more sophisticated emergency
response capability distributed throughout the system;

(d) increased standardisation of systems and data interchange over time;
(e) improved accuracy of market settlement;

(f)  increased transparency in electricity end use leading to more efficient
utilisation; and

(g) downward pressure on operating costs.

In general, this policy adopts a flexible and hands-off approach. The Commission
considers that AMI system designers and operators should be allowed to find the
best technical and economic means to deliver the outcomes sought. The policy
areas identified, and the associated guidelines that have resulted, are intended to
assist platform operators in the task of establishing and operating their advanced
meter infrastructure to best support the strategic objectives and hence
maximising the likelihood they will give rise to the benefits sought over time.

The Commission considers a metering system to be “advanced” when it includes,
along with the normal metrology (measurement) function, both load control and
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two-way remote communication capability as a minimum. Further, the
Commission feels that such systems should not be operated in such a way as to
impose barriers to competition.

The Commission believes it would be too restrictive to suggest a preferred
standard. Adopting such an approach may appear to give short term
establishment gains, but the medium to long term performance of the resulting
infrastructure may well prove sub-optimal and inflexible. Standardising too early
in the process may be counterproductive, stifling innovation.

Policy areas are further expanded (identifying suggested minimum features for
inclusion in the AMI systems) in the accompanying “Guidelines for advanced
meter infrastructure”.
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3.1.1 The following policy areas have been identified as critical to the successful long-
term implementation of advanced metering for NZ.

Policy : The Commission would like AMI systems established in NZ to have features which

support the GPS.

3.2.1 Paragraph 31 of the GPS states: “The Commission should promote the efficient
use of electricity. It should seek this objective in multiple and mutually-reinforcing

ways:

by promoting and facilitating the efficient use of electricity by end-
users, including providing financial incentives for investment in
electricity efficiency where it is cost-effective to do so and in response
to market failures and barriers

by promoting cost-reflective pricing

by seeking innovative ways to enable residential and other
consumers without time-of-use meters to respond to pricing
incentives to use electricity more efficiently

by keeping under review, and making recommendations to the
Government as appropriate, on whether there is a strong case for
requiring the progressive introduction of smarter meters for
consumers

by encouraging and facilitating demand-side participation in the
wholesale and retail markets, and

by promoting the efficient use of ripple control.”

3.2.2 Further, AMI system should not be operated in such a way as to impose barriers
to competition. To this end, the following definition of an “Open AMI System” is

suggested:

An open AMI system is one where all parties who meet reasonable minimum
access criteria are permitted access to the same set of system features
provided through a common services access interface.

Policy: Advanced metering system owners and operators:
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3.3.1

3.3.2

should provide open access to their systems to all users of
advanced metering infrastructure features; and

should not discriminate in terms of prices among all users of
advanced metering infrastructure features..

However, advanced metering system owners and operators can recover costs for
additional requirements that users may request or impose on the advanced
metering system infrastructure and equipment.

This policy arises due to the potential for advanced metering system owners to
charge a different price to users of their system that are using the same
functionality. The same price for the same service or use should be charged to all
users.

This policy does not prevent advanced metering system infrastructure owners or
operators from recovering the cost of additional or unique requirements that
require development of the advanced metering system infrastructure to achieve.

+ H

Policy: Advanced metering should not be deployed in such a way as to create a barrier to
competition. All services that can be provided by the advanced metering system should be
available to be accessible by all system users (service providers) on equal terms provided
they meet reasonable minimum access criteria.

341

3.4.2

3.4.3

This policy arises due to the nature of advanced metering systems. In general,
these systems require mass deployment in a concentrated area, relying on
economies of scale for their deployment viability. This means that first-movers
establishing an AMI system in a given area will most likely preclude the
deployment of any subsequent competing systems in that same area, as they
would be unlikely to also reach the volumes or densities required for commercial
viability.

Virtually all commercially available advanced metering systems are proprietary in
nature. The Commission does not consider this to be a problem; in fact it can be
advantageous. Proprietary systems can easily be operated in an open manner,
and have an inherent advantage in that they can generally be managed to high
operational security requirements. This allows open yet controlled access to well-
defined services at the boundary, at the same time taking advantage of the
closed nature of the system to assist data security and robust system
management.

Selection of a suitable proprietary system depends on the requirements of
consumers. Suppliers will select and install systems on commercial
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considerations. The Commission’s concern is that the systems meet basic
criteria, which will protect consumers and the integrity of the market.

Proprietary AMI systems, through suitable design trade-offs, can also locate the
necessary functionality anywhere within the closed system to optimise for best
performance for their chosen combination of platform technologies and
communications links.

The main downside with proprietary AMI systems is the potential for customer
lock-in, which could be a barrier to trade. However, this could be addressed
through openness at the AMI system borders (see section 4.6).

The following diagram helps to illustrate this approach and may assist in
developing this openness requirement into a practical working arrangement. In
principle, the various parties wishing to use the system should be provided
access through a common interface. The details of how this would occur could be
left up to the party wanting access and the AMI platform operator. It is even
possible different service users may require different interchange protocols, and
these could be offered by the platform operator. The guiding principle, however,
should be that no mechanism should be used to frustrate the process of
accessing platform features or services, so that the net outcome will be that all
service users will experience materially equal treatment.

This diagram illustrates how open proprietary AMI systems could be deployed
without creating a barrier to competition. Parties interested in offering services to
end users across the system would contract for access via the “Services Access
Interface” (shown in green). Distributors may be given preferred access to load
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3.4.8

3.4.9

control under special circumstances, such as if network security is threatened,
but otherwise all parties using the platform services should be treated equally.

A second access point (the System Management Interface, shown in red) may
also be appropriate. This allows the metering platform operator access to more
secure features of the system required for its setup and on-going operation. The
compliance of the system with both the minimum policy guidelines and good
operational practices could be the subject of periodic audit by a specialised
independent party.

The red line bordering the majority of the AMI system in the diagram represents
the notional boundary of a generic proprietary AMI system. Proprietary systems
can bring the advantages of a tightly managed environment resulting in higher
security. This approach also permits AMI systems to locate the necessary
functionality at the best points within the system to optimise performance for their
chosen combination of platform technologies and communications links.

#

Policy: The Commission does not believe that it should be necessary to mandate interface
protocols for the exchange of data across either the Services Access Interface or the System
Management Interface of an AMI system. The guiding principle should be that whatever
protocols may be agreed between the parties for use across these interfaces, they should
not be used as a barrier to competition.

3.5.1

3.5.2

3.5.3

3.54

Wherever possible, the protocols employed should either be widely used
computer industry protocols or well-established electricity industry protocols.

Requiring standards compliance early in the life cycle of new technologies is
never ideal, and should be avoided unless:

(a) the immediate and ongoing benefits are obvious and compelling for the
majority of users, or

(b) industry players cannot make headway without so doing.

Neither of these appears to be the case with advanced metering in NZ at this
time.

The same principle applies to the provision of a home area network (HAN). This
is seen as a potentially realistic and cost effective way of expanding the electrical
loads available for future system or consumer cost control. With end-user
permission, these additional loads could be turned either down or off by service
providers with the user suitably compensated for the value of this. The
Commission believes the possibilities, for the far more efficient management of
the NZ electricity system, that this approach potentially would enable more than
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justify any requirement that the ability to add a HAN be an essential feature of an
AMI system.

Policy: The Commission considers that to qualify as an “advanced metering system”, two
way communications between the Services Access Interface and the metering point should
be provided. Ideally, this should be as near to “real time” communications as is feasible.

3.6.1

All communication links, whether internal to the AMI system technology or
provided by an external third party (via contract to the AMI platform provider)
should be treated as inside the proprietary portion of the AMI boundary. It is
possible that some AMI systems may choose to locate the services access
interface physically at the customer premise equipment (CPE), rather than via a
back office server, but this does not change the principle of providing appropriate
access to the set of services offered by the AMI system.

Policy : No change to the metrology section of a meter should be made remotely via the
communications system.

3.7.1

3.7.2

3.7.3

The metrology section is the portion of an electricity meter which measures the
flow of electrical energy. It is governed by well established IEC and ANSI
standards and AMI providers will be expected to comply with these relevant
standards as set out in the Rules.

AMI systems are likely to be able to have their programming altered via the
communications system. While this is a potentially useful ability, it allows the
possibility of system and/or data corruption. This ability should therefore not be
permitted to impact the metrology of the AMI device. The Guidelines outline the
situation where this could be permitted on the non-metrology portion of the AMI
CPE and processes to be followed.

Any changes to the metrology section of an AMI meter will require the
recertification of each meter that has been changed.

Policy : AMI systems should provide a minimum of six (6) general accumulating (GA)
registers to allow the service user to accumulate energy usage data during previously
defined time periods.
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3.8.1

3.8.2

3.8.3

3.84

/

AMI systems can be viewed as a platform hosting a number of services, with
meter reading considered as one of many services. This view helps simplify
some issues, such as where the “demarcation point” is. It is defined as the point
where the meter register is recognised at the boundary of the proprietary system.
Using an open AMI system, the data administrator would access the data they
require as a service user via the Service Access Interface, just like any other
service user. If necessary, this data could be aggregated and sorted as a prior
service by another service provider as appropriate.

There is no upper limit to the number of the GA registers and they may be reset if
desired once the data has been securely retrieved and is available via the
services access interface. The GA registers service may be provided either in the
CPE or via a summation service in a back office server.

Recording consumption every 30 minutes (“half-hour logging”) may be desirable
in certain circumstances, but this is a commercial decision and not a minimum
requirement. The reason is that using a few well positioned registers, combined
with profiling based settlement, can deliver many of the benefits of half hour (HH)
recording at potentially lower data handling volumes.

The AMI platform must be able to provide the ability to meter both import and
export power on sites if this is formally contracted between the energy retailer
and their customer.

Policy : AMI devices should have direct load control switching capability which conforms to
the Commission’s load control policy.

3.9.1

0

This may be achieved through a feature in the AMI CPE itself (such as an internal
load control switch) or it may be achieved by leaving an existing ripple control
relay (or other existing load control device) in place.

1 2 3 3

Policy: The AMI platform operator should be responsible for maintaining processes to
ensure the robustness and integrity of all data being moved and stored within their system.

3.10.1

3.10.2

It is envisaged that the platform operator should be a market participant and its
processes should be subject to periodic audit to ensure they comply with all
applicable Rules.

Access to all services (including the data available from a service) would be
provided by the platform operator via the services access interface. This is
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system specific, and the platform operator will provide any protocol conversion
required.

Data storage for other critical aspects of the AMI system (such as event log, audit
logs, etc) could be left to the AMI system to determine. The consequences of lost
or damaged data should be agreed between the service user and the platform
operator as part of their normal commercial terms.

As a matter of principle, AMI systems should maintain a record of key events in
accordance with the Rules and meet other requirements including receipt of load
control signals. There should be a permanent record of any changes to the
system which has the potential to affect the accuracy or resolution of any service.
This record should be available for audit and retained for the life of the AMI
system.

&4 #

Policy : AMI systems should have provision for a suitable HAN interface.

3.11.1

3.11.2

There is considerable interest in the potential for additional load management via
access to appliances in addition to hot water cylinders in a manner that does not
require expensive rewiring of the premises or the appliance. Control of such
loads, either directly by electricity users or indirectly by their chosen agents, in
response to pricing signals could significantly change the need for new
generation and improve the utilisation of the existing transmission and distribution
networks.

The Commission believes it would be too restrictive to suggest a preferred
standard. It is anticipated that the rate of change in this area will see such
standards evolve naturally over the next few years.

Policy: In-house customer displays are desirable, but are not seen as essential.

3.12.1

Register displays should be available to consumers in order to validate
consumption and invoices, without the requirement of specialised screens or
existing terminals. Depending on the AMI system, these may take the form of
specialised screens within the premises, or may use existing terminals such as
PCs or mobile phones.
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Policy : AMI equipment could disconnect a premise remotely provided it is done in
accordance with the Guideline on arrangements to assist low income and vulnerable
consumers. That Guideline, which deals with procedures for disconnection of supplies for
non-payment reasons, was introduced in July 2007. However, for safety reasons, automatic
remote reconnection, following a disconnection must not be performed.

3.13.1 The service provider issuing the authorisation for the operation of a remote
premise disconnection switch to change state via the AMI system (presumably
the retailer) must ensure that appropriate procedures are in place end-to-end to
comply with all relevant aspects of the Guideline on arrangements to asssit low
income and vulnerable consumers.

3.13.2 The accompanying “Guidelines for advanced meter infrastructure” is consistent
with arrangements to assist low income and vulnerable consumers, and also
consistent with the model domestic contract with regard to disconnection and
reconnection.

3.13.3 Reconnection should be remotely enabled by the retailer but require consumer
intervention to complete the reconnect cycle. In the case of restoration of power
following a network event, supply may be made available as soon as supply is
restored on the network.

Policy : Where the master copy of the customer account resides, within the system, will be a
commercial and technical decision, for agreement between the energy retailer and the AMI
platform operator.

3.14.1 Traditionally, prepay systems have always differed markedly in their design from
post-pay hilling systems in the electricity industry.

3.14.2 The key difference is that in the case of prepay, the master copy of the customer
account resides within the metering installation with the central system serving as
a backup record. Post-pay metering installations generally hold the master copy
in the centralised billing system.

3.14.3 It is expected that applications will evolve which converge pre- and post-payment
into a single service continuum.

- 5

Policy: AMI platform operators should strive to extend their systems to give the maximum
possible coverage consistent with commercially sensible deployment.
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Remote areas are a challenge to the economic deployment of many services.
Where an AMI system does not have an internal communication capability suited
either technically or economically to very wide area deployment, it is expected
that AMI systems and services will be extended to remote areas in parallel with
communications networks (such as the Internet) also supporting a range of
services.

Where the platform operator feels that they are unwilling to extend their systems
for whatever reason, they should be open to approaches from energy retailers
and the remote community concerned to explore other possibilities to provide
coverage.
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41.1

42.1

4.2.2

43.1

4.3.2

4.3.3

H

To create an environment in which the policies outlined in this document can be
more easily implemented, it is necessary to distinguish whether they can be
achieved by specifying them as part of the feature set of an advanced metering
system, or whether a change to the current Rules governing the market would be
needed.

The “Guidelines for advanced meter infrastructure” is a separate document
further detailing the policies outlined in this document and identifying minimum
features the Commission wishes to see incorporated into advanced metering
systems established in NZ.

The advanced metering guidelines are not legally binding, rather are intended to
be advisory. In line with its objective to persuade and promote rather than
regulate?, the Commission recommends that the guidelines be followed.

5

The current metering employed in the vast majority of installations in NZ uses
stand-alone single or three phase meters which are interrogated manually on
site. The metering installations are categorised according to load and required
accuracy. These categories are set out in code of practice D1 of schedule D1 of
part D of the Rules.

AMI is in the process of being added as a meter type within the registry. The
selection of the advanced meter type in conjunction with any other meter type will
indicate to participants that a meter with remote communications is installed at an
installation control point (ICP), and the retailer will need to ensure that it has the
appropriate certification for handling this information. The selection of HH or NHH
in conjunction with AMI will indicate the method of settlement used for the ICP
rather than the extent of information recorded. Switching rules need to be
reviewed to ensure they are consistent with the introduction of AMI meters.

Retailers’ ICP switch files have been modified within the revised registry that
becomes effective on 14 April 2008. In addition some of the electricity information
exchange protocols (EIEP) formats may need to be modified to convey the
additional metering and register information.

Paragraph 4 of the Government Policy Statement on Electrical Governance, October 2006.

16 of 23



4.3.4

4.3.5

Advanced Metering Policy

Any proposed rule changes will be referred to the code of practice D5 review
panel for further refinement before becoming a specific rule change, subject to
consultation as per the provisions of the Electricity Act.

An information guide on metering installations can be found at the following
website address:

http://www.electricitycommission.govt.nz/infopapers/index.html#retail.
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Based on the submissions received on the discussion paper (June 2007) and an
analysis of the requirements for advanced metering system, the Commission has
concluded that open access to AMI systems would prevent these becoming barriers
to competition.

The Commission has also concluded that prescribing how systems will be designed
is not appropriate and that the guidelines should set out the ideals for AMI systems
but not the interface protocols that should be used.

The Commission’s policy is that the following should be considered minimum
requirements for AMI systems established in NZ:

(@)

(b)

(c)

(d)

(€)

(f)

(@)
(h)

(i)

one metrology element complying with relevant NZ metering standards for the
load served;

one master accumulation (MA) register for all units consumed on site which is
never reset and is read as part of a meter reading sequence;

a minimum of six (6) general accumulation (GA) registers which may start and
stop their accumulation at programmable times to at least 30 minute resolution
and coincident with the HHM data logging boundaries. This functionality may
be provided within the meter’s CPE or at another location (such as the back
office server) within the AMI system;

ability to securely store, transport and process metering and other data
relevant to services offered, and in accordance with Rules where they apply;

a means of controlling the existing hot water cylinder load currently (or
previously) attached to a ripple control relay in the premises;

provide a services access interface using commonly used protocols (such as
XML, or already existing data swapping file formats) via the AMI system on
equal terms;

provision for a home area network;

maintain a time-stamped event log, available to both service users and system
auditors as appropriate, to capture critical AMI system parameter or state
changes that could impact, directly or indirectly, on metering data or financial
accounting accuracy;

provide ability to meter both import and export power on sites where this is
formally contracted between the energy retailer and their customer.
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2.11

2.1.2

%

Advanced metering systems by themselves will be of little value unless they give
rise to material beneficial changes in the way electricity is generated, delivered, and
consumed. Provided that they are correctly configured and information that can be
made available is used, these new systems should assist to:

(@) impact on distribution, transmission and generation of the ability to support
financial incentives to alter consumer behaviour via suitable pricing signals;

(b) provide regular and accurate meter readings;

(c) reduce network non technical losses by decreasing the incidence of theft or
fraud and vacant premise consumption;

(d) reduce costs to generate and deliver electricity;
(e) improve the reliability of the overall electricity network;
()  minimise barriers to competition in both generation and retail;

(g) provide increased and relevant information to electricity users to assist in
promoting the efficient use of electricity and enable consumers to make their
own decisions on cost conservation;

(h) provide a platform for future energy-focused innovation; and

(i) provide an increased accuracy in the settlement process, allowing retailers to
optimise their contracted positions against consumer load.

Specifically, distributors should also benefit from the use of AMI by using the
systems to:

(@) check on distribution asset loadings (transformers, cables) and shuffle assets
into best locations;

(b) reduce network technical losses by providing the ability to reduce peak loads
on portions of their networks;

(c) track temperatures of distribution transformers and be warned of life-
shortening temperatures;

(d) identify points of failure on a network;

(e) check voltage limits (high and low) on a low voltage feeder to ensure it is
within compliance limits;

()  ensure that remote load control signals have been received;
(g0 manage and identify issues relating to network losses.

(h) offer capacity limited rates to encourage improvement of load factor on their
networks; and
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(i)  manage capacity limiting of demand, which could also be used in dry years to
share electricity consumption within a region.
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