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(57) Abstract: Aspects of the present disclosure involve systems, methods, and the like, for an energy interface system for interfa-
cing alternative energy sources with a utility power source on a premises. The energy interface system provides flexibility in the use
and distribution of utility energy sources and alternative energy sources based on several measurements and criteria of the interface
system. For example, the energy interface system may allow for the energy consumption to adapt to changing parameters, such as
utility rate schedules, cost of alternative fuels and utility premiums for consumption or generation of energy at particular times. The
energy interface system also allows for deferment of charging or other high-energy loads to be recognized by the system at otherwise
low-energy times. In addition, the energy interface system allows for monitoring and communication with the system for ease of con-
figuring the system based on one or more criteria or measurements.
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1. An energy interface system comprising:

a control module;

a plurality of slave modules electrically connected to the control module and comprising
a switching device;

a plurality of circuit breakers electrically connected to the plurality of slave modules and
configured 1o provide an electrical junction between the switching device and an electrical
system; and '

a control bus configured to transmit one or more control signals from the control module
to at least one of the plurality of slave modules, wherein the control signals enable the switching
device of at the least one of the plurality of slave modules to provide energy to the electrical
system from an energy source connected to at least one of the plurality of circuit breakers,

2. The energy interface system of claim 1 wherein the control module further comprises:
a processing device; and
a computer readable medium configured to store executable instructions, that when

executed by the processing device, cause the control module {o transmit the one or more
control signals to enable switching the device.

3. The energy interface system of claim 1 wherein the contral module further comprises:
a power supply configured to provide power to the control module from the energy
source connected to at least one of the plurality of circuit breakers.

4. The energy interface system of ¢laim 1 wherein the control moduie further comprises:
an external communication unit configured to receive instructions from a remote
computing device in communication with the extemal communication unit, wherein the

instructions cause the control module to transmit the one or more control signals.

5. The energy interface system of claim 4 wherein the external communication unit
comptrises:

a network communication port for connecting to the Internet.
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6. The energy interface system of claim 4 wherein the external communication unit
comprises: -

an antenna; and

a wireless communication port, wherein the antenna and wireless communication port
are configured to wirelessly receive the instructions.

7. The energy interface system of claim 1 wherein at least one of the plurality of slave
modules further comprises: |

a first voltage sensor configured to measure a voltage at the connected circuit breaker
and wherein the at least one of the plurality of slave modules is configured to transmit the
voltage measurement at the first voltage sensor to the control module.

8. The energy interface system of claim 7 wherein the at least one of the plurality of
slave modules further comprises:

a second voltage sensor configured to measure a voltage at a line side of the at jeast
one slave module and wherein the at least one of the plurality of slave modules is configured to
transmit the voltage measurement at the second voltage sensor to the control module.

9. The energy interface system of claim 1 wherein the at least one of the plurality of
slave modules further comprises:

a metering circuit configured to measure a voltage and current of the at least one of the
plurality of slave modules and provide electrical power metering capabilities based on the
measured voltage and current of the at least one of the plurality of slave modules.

- 10. The energy interface system of claim 1 wherein at least one alternative energy
source is electrically connected to at least one of the plurality of circuit breakers.

11. The energy interface system of claim 1 wherein the energy source comprises a
utility energy source.

12. The.energy interface system of claim 10 wherein the energy source comprises the
at least one alternative energy source.
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13. A method for controlling energy to at least one electrical component, the method
comprising:

transmitting a first control signal from a control module to a first slave module on a
communication bus, the first slave module comprising a first switching device disposed between
a first energy source and a péwer bus and wherein the first control signal opens the first
switching device causing the energy from the first energy source to un-energize the power bus:
and

transmitting a second control signal from the contro! module to a second slave module
on the communication bus, the second slave module comprising a second switching device
disposed between a second energy source and the power bus and wherein the second control
signal closes the second switching device causing the energy from the second energy source to
energize the power bus;

wherein the first energy source is a utility energy source and the second energy source
is an alternative energy source.

14. The method for controlling energy to at least one electrical component of claim 13
further comprising:

receiving at least one instruction from a remote computing device on an external
communication unit and, in response to receiving the at least one instruction, transmitting the
first control signal and the second control sighal.

15. The method for controlling energy to at least one electrical component of claim 13
further comprising:

receiving a voltage measurement of the power bus from a first voitage sensor associated
with the second slave module; and

receiving a voltage measurement of the second energy source from a second voltage
sensor associated with the second slave module.

16. The method for controlling energy to at least one electrical component of claim 15
further comprising:

transmitting a third control signal from the control module to the second slave module on
the communication bus, wherein the third control signal opens the second switching device,
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17. The method for controlling energy to at least one electrical component of claim 14
further comprising:

transmitting at least one received measurement associated with the first slave module to
a remote computing device utilizing an external communication unit,

18. The method for controlling energy to at least one electrical component of claim 14
further comprising:

storing a user profile in a computer-readable medium and wherein transmitting the first
control signal and transmitting the second control signal is based at least on the stored user
profile.

19. The method for controlling energy to at least one electrical component of claim 13
further comprising:

maintaining a date and time and wherein transmitting the first control signal and
transmitting the second control signal is based at least on a time of day.

20. The method for controlling energy to at least one electrical component of claim 13
wherein transmitting the first control signal and transmitting the second control signal is based at
least on information associated with the utility energy source.

21. An energy interface system comprising:

a control module;

a plurality of slave modules electrically connected to the control module and comprising
a switching device, wherein at least one of the slave modules is electrically connected between
a transformer device and a residential electrical system; and

a control bus configured to transmit one or more control signals from the control module
to the at least one of the plurality of slave modules, wherein the control signals enable the
switching device of the at least one of the plurality of slave modules to provide energy to the
residential electrical system from the transformer device.

22. The energy interface system of claim 21 wherein the control module further
comprises: |

a processing device; and
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a computer readable medium configured to store executable instructions, that when
executed by the processing device, cause the control module to transmit the one or more
control signals to enable switching the device.

23. The energy interface system of claim 21 wherein the control module further
comprises:

an external communication unit configured to receive instructions from a remote
computing device in communication with the external communication unit, wherein the

instructions cause the control module to transmit the one or more control signals,

24. The energy interface system of claim 21 wherein the at least one of the plurality of
slave modules further comprises:

a first voltage sensor configured to measure a voltage at the transformer device and
wherein the at least one of the plurality of slave modules is configured to transmit the voltage

measurement at the first voltage sensor to the control module.

25. The energy interface system of claim 21 further comprising:

a second voltage sensor configured to measure a voltage at a line side of at least one of
the plurality of slave modules and to transmit the vbltage measurement at the voltage sensor to
the control module.

26. The energy interface system of claim 21 wherein the at least one of the pluratity of
slave modules further comprises:

a metering circuit configured to measure a voltage and current of the at least one of the
plurality of slave modules and provide electrical power metering capabilities based on the
measured voltage and current of the at least one of the plurality of stave modules.

27. The energy interface system of claim 21 further comprising:
at least one circuit breaker electrically connected to the at ieast one of the plurality of

slave modules and conﬁgufed to provide an electrical junction between the switching device and
the residential electrical system.
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28. The energy interface system of claim 21 wherein the switching device of the at least
one of the plurality of slave modules is configured to disconnect the transformer from the
residentiat electrical system in response to at least one command from the control module.
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