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Abstract

A large number of countries around the world encourage
people to install smart meters in houses or enterprises
to monitor electricity consumption and waste. However,
existing smart meter technology can only provide houses and
enterprises a total electricity bill without detailed information
such as which appliance consumes most power, when an
appliance consumes power. It is thus difficult to help people
to understand the power consumption distribution and to
advise people to save power. Therefore, we propose a new
technology, called smarter meter, which fully utilizes the
information technology and network communications to
improve a smart meter system. The proposed smarter meter
only installs a low-cost single meter in a house, and then the
smarter meter records the voltage and total current of the AC
power in the house. If a person switches on an appliance or
changes its operating state, the smarter meter can calculate
the differences of voltage and total current of the AC power.
Our smarter meter could derive changes on the active
power, reactive power, total current and the harmonics of the
current wave which indicate a signature of a particular home
appliance and its operating state. Therefore, our smarter meter
can detect which is the appliance, and what action the person
did on the appliance by searching the signature database.

With the appliance state transition information, we could
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easily decompose the electricity bill into a breakdown bill
which shows the power consumption and the electricity cost
for individual appliances in houses or enterprises. Moreover,
our smarter meter can also advise people the power efficiency
of the appliances, and provides suggestions to improve the
energy efficiency. In addition to records and diagnosis of
power consumption for appliances, the smarter meter can
be further combined with power line communications and
wireless communications, for the control and management
of the appliance. As proposed in this project, smarter meter
technology can easily analyze the usage behaviors of home
appliances, so that smarter meters could be able to assist
people in planning and saving the electrical power usage. This
project proposes an innovative power decomposition, records,
diagnostic analysis, power control and energy conservation
planning and management technology to significantly
improve the functionalities of smart meters. We could reduce

unnecessary power waste and the pollution of the planet.



