
Essential Energy’s DMIA report 2009–10
[image: image1.emf]
[image: image2.emf]
[image: image3.emf]
[image: image4.png]Benefits will accrue when the technology is deployed as an enabler for peak reduction and reactive
power support applications to avoid or defer network augmentation

(c) provide an overview of developments in relation to the demand
management projects or programs completed in previous years, and
any results to date;

A development agreement was signed with an Australian electronics design and manufacturing
company in December 2008 for the production of four prototype units, one for bench testing at their
premises and three for a test installation on the Country Energy network. Some of the preliminary
development costs were incurred in the 2008/2009 financial year.

During 2009/2010 a test site was established at Queanbeyan, adjacent to the Country Energy
Research and Demonstration Centre and an existing solar array and the prototype four quadrant
inverters installed in February 20210. There were significant network compatibility issues observed
and the units were returned to the supplier for hardware and firmware upgrades to address them.

The units were reinstalled in June 2010 and firmware adjustments continued through to 2nd
September 2010 when network stability was achieved and proof of concept demonstrated (see
appendix C). A workshop was held with the supplier in late September 2010 and design
modifications agreed for a more robust unit suitable for further field evaluation on the Country
Energy distribution network.

Field trials of the production units are expected to commence in June 2011.

(d)  State whether the costs associated with each demand management
project or program identified in the response to paragraph 1.5(a) is:

(i) recoverable under any jurisdictional incentive scheme, and if so, which
scheme;

(i) recoverable under any other Commonwealth or State Government scheme,

and if so, which scheme; and

included in the forecast capex or forecast opex allowances or any other

incentive scheme (such as the D-factor scheme for NSW) approved in the

AER'’s 2009-14 distribution determination.

The costs associated with the four quadrant inverter project are not:
(i) recoverable under any other jurisdictional incentive scheme
(i) recoverable under any other Commonwealth or State Government scheme

(iii) included in the forecast capex or forecast opex allowances or any other incentive scheme
(such as the D-factor scheme for NSW) approved in the AER’s 2009-14 distribution
determination.
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Potential applications for the four quadrant inverter

o Voltage pacification - Providing combinations of real and reactive power to keep voltages
within a given range

o Real power support on long rural feeders - On high resistance circuits store energy at light
load periods and release it at peak times to reduce voltage drop on the feeder

e Reactive power support - On high reactance circuits use either leading or lagging reactive
power to raise or lower voltages as required.

e Generation capacity enhancement - Use lagging reactive power to compensate for voltage
rises caused by embedded generation

e Motor starting compensation - The fast (sub-cycle) response and short term rating of the
inverter enables it to provide reactive power to balance the fluctuations due to starting of
large motors

e Power factor correction - Providing reactive power to correct power factor - minimising line
currents and losses

e Load and voltage balancing - Transferring real and reactive power between phases to
ensure balanced supply conditions

o Conservation voltage reduction (CVR) - Controlling voltage levels to optimise energy usage
and efficiency

e Loss reduction - Managing loading patterns to optimise network current flows for loss
minimisation

o Energy storage (community, household, PV) - Balancing load and generation at local level to
optimise network utilisation

e Microgrid operation - Operation as a fast response balance between generation and load to
stabilise microgrid operation

o Peak price generation - Potential to store energy for release over peak price periods on the
energy market to enhance asset value

o Peak lopping - Provide real power at peak periods to ensure network ratings are not
exceeded.

o Reliability improvement - Ability to operate in uninterruptible power supply (UPS) mode to
improve voltage quality and sustain critical loads during power outages

o Local load control - Potential to act as a signal generator for local control applications

e Harmonic suppression - Acts as a “sink” for lower order harmonics through inductive
coupling to the network

o Network monitoring - Current and voltage measurement at the point of application.
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