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The building management and appliance control system of 
(73) Assignee: PeakNRG, San Marcos, CA (US) the present invention includes an appliance control unit 
(21) Appl. No.: 14/340,281 capable of monitoring and regulating the energy use of con 

nected appliances based on information gathered from an 
(22) Filed: Jul. 24, 2014 energy cloud. The energy cloud is a network of remote server 

clients hosted on the Internet used to store, manage, and 
Related U.S. Application Data process energy data which are in communication with utility 

(60) Provisional application No. 61/859,167, filed on Jul. providers and third party systems. The appliance control unit 
26, 2013. includes a control system which communicates between and 

s controls the overall function of the modules within the unit 
Publication Classification Such as the user interface input, communication interface, 

power control unit, and battery unit. The appliance control 
(51) Int. Cl. unit uses all of the information available from the energy 

G05F L/66 (2006.01) cloud to determine the optimum time to operate the attached 
H04L 29/06 (2006.01) appliances and when and how fast to charge the battery unit to 
H04L 2/28 (2006.01) ensure adequate power for the appliances at all times. 
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BUILDING MANAGEMENT AND APPLIANCE 
CONTROL SYSTEM 

RELATED APPLICATION 

0001. The present application claims the benefit of priority 
to U.S. Provisional Application Ser. No. 61/859,167, filed on 
Jul. 26, 2013, entitled “Building Management and Appliance 
Control System, and currently co-pending. 

FIELD OF INVENTION 

0002 The present invention relates generally to energy 
management systems. This present invention relates more 
particularly, but not exclusively, to a building management 
and appliance control system configured to provide consis 
tent power at all times independent of the dynamic fluctua 
tions in available power from the power grid. 

BACKGROUND OF THE INVENTION 

0003. The world's traditional electrical network—simple 
and linear, with centralized energy production is undergo 
ing a transformation to a much more complex, intercon 
nected, and interactive model: the SmartGrid. However, for 
this network to become intelligent, users will require connec 
tivity, simplicity, and security, all without compromising end 
user lifestyle. 
0004 Fluctuating usage has long been an issue for electri 
cal utility providers. Increased energy demand (peaks) cre 
ates problems that can range from overloaded transformers, 
quickly spinning up generators that try meet demand, or 
potential blackout situations. Low demand (valleys) also has 
its issues, creating the need for Sub-stations that sit idle in 
anticipation of the next energy peak. 
0005. This constant bate has created concepts like “Time 
of Use' pricing, “Dynamic Pricing and “Demand 
Response'. These complex programs have proven to not be as 
effective as hoped. Potential “solutions' expect consumers to 
change their routine or Suffer the consequences of higher 
energy pricing or increased temperatures in their homes, 
requiring them to pay attention and to make Some very diffi 
cult decisions, ultimately sacrificing either price or comfort. 
Other attempts to change consumer behavior have consisted 
of in home displays (IHD) or grid-tied/demand response ther 
mostats, coupled with energy monitoring. These devices offer 
complicated options to an already complicated issue and have 
yet to offer any significant long-term value. 
0006. At PeakNRG, (PNRG) our goal is to create low-cost 
products that shift residential energy demand from peak times 
to off peak times, without negatively impacting consumer's 
time of use or comfort. We aim to simplify energy manage 
ment for consumers while helping to achieve the utilities 
goals for a stabilized Smart grid. 
0007 Over the past decade, utilities have tried incentiviz 
ing consumers to conserve, with most programs generating 
weak results. The current trend is to increase rates during high 
usage periods or penalize consumers with escalating rates 
depending on the total monthly usage. The most recent tactics 
has cost utilities significantly and the increasing program 
complexity causes utilities to question if the conservation 
efforts are really what are necessary to help stabilize the 
electrical grid. 
0008 Battery storage is slated to become an integral part 
of the SmartGrid. In the past, batteries have had a difficult 
time gaining traction for various reasons. Due to the recent 
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electric car movement, battery technology has finally begun 
to move toward being more efficient, stable, environmentally 
friendly, and cost effective. With the growing desire of the 
government to become free of fossil fuel, utilities are begin 
ning to focus on large-scale storage projects. 
0009 Smart grid monitoring and control; PNRG will 
enable utilities to monitor overall load shifting of micro loads 
while Supporting advanced Demand Response (DR) capabili 
ties. PNRG servers will enable utilities to take advantage of 
PNRG’s advanced algorithms, shifting peak demand to off 
peak times, without inconveniencing consumers. Addressing 
distributed micro-loads in addition to the traditional central 
ized large-scale storage, utilities will be able to gain a very 
predictable and stable grid without negatively impacting their 
CuStOmerS. 

0010. In addition to external storage, it would be advanta 
geous to provide appliances that not only control how and 
when it receives power to store, but can also return unused 
power to the grid before the next charging cycle. It would be 
further advantageous to provide Such appliances that are easy 
to use and are comparatively cost effective. An even further 
advantage is to provide a system that can be used with existing 
appliances to make the system even more cost effective for the 
home user. 
0011. By providing an ordinary resident the tools he or she 
needs to maximize their conservation efforts, overall con 
Sumption of electricity in the community will decrease. In 
addition to reducing costs associated with appliance opera 
tion, it would be advantageous to provide capabilities in the 
appliance system allowing it to communicate with a central 
control system, to provide a local user interface for program 
ming and controlling the appliance, and to provide a system 
that monitors the appliance and reports the current status and 
power levels of the appliance. 

SUMMARY OF THE INVENTION 

0012. The budding management and appliance control 
system of the present invention is a system consisting of 
energy storage units. Such as batteries, that may power appli 
ances. In a preferred embodiment, the system consists of an 
appliance control unit, which in turn controls the charge and 
discharge of an energy storage unit, which in the preferred 
embodiment is a battery unit. The battery unit may be used 
independently, the battery unit may run parallel with the 
power grid, or the battery unit may be bypassed and the 
appliance may receive power directly from the power grid. 
The appliance control unit is capable of monitoring and regu 
lating the energy use of connected appliances based on infor 
mation gathered from an energy cloud. The appliance control 
unit includes a control system which communicates between 
and controls the overall function of the modules within the 
unit Such as the user interface input, communication inter 
face, power control unit, and battery unit. The energy cloud is 
a network of remote server clients hosted on the Internet used 
to store, manage, and process energy data which are in com 
munication with utility providers and third party systems. The 
appliance control unit uses all of the information available 
from the energy cloud to determine the optimum time to 
operate the attached appliances and when and how fast to 
charge the battery unit to ensure adequate power for the 
appliances at all times. 
0013. In areas where the power grid suffers from blackouts 
and brownouts, or is generally unreliable, the system of the 
present invention ensures adequate power is available to run 
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the appliance through the use of the battery unit or running the 
battery unit in parallel with the power grid. In areas where the 
main source of power is alternative energy, such as Solar or 
wind, power may not be available during night time or times 
of no wind, the system of the present invention ensures that 
power is available as well. To ensure the battery unit of the 
system can provide the needed power, the system of the 
present invention charges the battery at an optimum time 
based on the information received through the energy cloud to 
avoid excess energy cost, over burdening the local power 
utilities, and inefficient energy use among other factors. The 
system of the present invention allows for charging of the 
batteries when power is present and then allows the power to 
be used at a later time, regardless of the presence of utility 
provided power. 
0014. The system can charge the batteries by way of a 

trickle charge, a normal charge, or a fast charge, depending on 
various factors during the charging cycle Such as available 
power, current power demandon utility providers, and cost of 
power. The system contemplates the use of lead-acid batter 
ies, Lithium Ion batteries, and Nickel Metal Hydride batter 
ies. However, the system can be used with other energy Stor 
age technologies, such as hydrogen fuel cells. Some utilities 
charge more for power used during peak times and less during 
off-peak times. The system of the present invention allows for 
the shifting of grid power usage to off-peak times when the 
cost of power is cheaper. If the batteries need to be charged 
during peak times, the system may use atrickle charge to help 
reduce energy costs. During off-peak times, or when power is 
available from a local source. Such as Solar or wind, the 
system may use a normal charge or a fast charge. Addition 
ally, if the system has stored power remaining before the next 
cycle to charge the batteries, the system may return the power 
to grid So it can be used elsewhere. Further, during peak times 
and the battery unit is not being utilized by the user, the stored 
electricity can be returned to the power grid to relieve the 
burden on local utility providers producing energy. In some 
areas, the user will receive credit for the returned power, 
thereby reducing the user's utility costs. 
0015 The initial target for the system of the present inven 
tion are refrigerators, dishwashers, washing machines, dry 
ers, TV set-top boxes, audio-video equipment, and emer 
gency power Supplies. Future product targets are pool pumps, 
well pumps, recirculation pumps, and HVAC systems, how 
ever other products are fully contemplated and are only lim 
ited by the ability to connect power storage and control sys 
tems such as the system of the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0016. The nature, objects, and advantages of the present 
invention will become more apparent to those skilled in the art 
after considering the following detailed description in con 
nection with the accompanying drawings, in which like ref 
erence numerals designate like parts throughout, and 
wherein: 
0017 FIG. 1 is a block diagram of the system of the 
present invention showing the appliance control unit, appli 
ances, the energy cloud, and other entities that may commu 
nicate with the energy cloud, such as a utility provider; 
0018 FIG. 2 is a block diagram of an alternative embodi 
ment of the present invention showing the control system 
separated from the power system but still housed on the same 
chassis. In this embodiment, the system may return power to 
the grid through the use of an inverter, 
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0019 FIG. 3 is a block diagram of another alternative 
embodiment of the present invention showing control system 
housed in a separate chassis from the power unit; and 
0020 FIG. 4 is a block diagram of another alternative 
embodiment of the present invention showing the power units 
integrated into the appliances. 

DETAILED DESCRIPTION OF THE INVENTION 

0021 Referring initially to FIG. 1, a system-level block 
diagram of the present invention is shown and generally des 
ignated 100. System 100 includes an appliance control unit 
102 that receives grid power 104. Grid power 104 can be 
Supplied by traditional electric power utilities, Solar panels, 
wind turbines, hydro-electric generators, geothermal power, 
and any other source of electrical power. The appliance con 
trol unit 102 is in communication with an energy cloud 150, 
which in turn is in communication with the utility provider 
152, a remote server client 154, and a third party 156. The 
appliance control unit 102 is also in communication with 
appliances 120, 130, and 140, respectively. 
0022 Internally, appliance control unit 102 includes a 
control system 106, a timer/clock 108, a user interface 110, a 
communication interface 112, a power control unit 114, an 
energy storage unit 116, and memory 118. The control system 
106 of the present invention may include a central processing 
unit, multiple microprocessors, and various other computing 
components to help accomplish the control of the overall 
operation of the appliance control unit 102. The control sys 
tem 106 is in communication with the timericlock 108, the 
user interface input 110, the communication interface 112, 
the power control unit 114, the energy storage unit 116, and 
the memory 118 to enable communication between each 
module. Control system 106 controls the overall operation of 
the appliance control unit 102, including the coordination of 
the other internal modules with each other. 

0023 Timer/clock 108 provides the timing for each mod 
ule and ensures that each module's timing is synced to the 
timericlock 108. This enables the accurate interaction of the 
modules with each other. The timericlock 108 also has a 
system clock to provide accurate current system time in 
human units for the appliance control unit 102. Based on the 
current system time provided by the timer/clock 108, the 
appliance control unit 102 can sync itself to various external 
systems which have also synced itself to current system time 
to allow proper communication such as the cloud 150, the 
utility provider 152, remote client server 154 and third party 
156. 

0024. The user interface 110 provides the user with the 
ability to interface with the appliance control unit 102 to set 
the various parameters associated with the appliance manage 
ment system 100. The user can interface through a keypad, a 
touchscreen, a Bluetooth connected device, or an application 
that resides on an external computing device Such as a home 
computer, a tablet, or a Smartphone. 
0025 Communication interface 112 allows the appliance 
control unit 102 to communicate with other appliance control 
units 102, the utility providers 152, the remote server client 
154, third party 156, appliance 120, appliance 130, and appli 
ance 140. The communication between the appliance control 
unit 102 and the various external systems allows the appliance 
control unit 102 to control when power is stored, applied, and 
returned to the grid based on the information gathered from 
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communication with each individual external system in con 
junction with the information from its own appliance control 
unit 102. 

0026. The communication methods incorporated into 
communication interface 112 includes, but is not limited to, 
broadband wired communication, broadband wireless com 
munication Bluetooth, WiFi, and other wireless communica 
tion systems. In a preferred embodiment, the Zigbee commu 
nication standard is used. Zigbee is a specification for a Suite 
of high level communication protocols using Small, low 
power digital radios based on the IEEE 802.15.4-2003 stan 
dard. In addition, Zigbee coordinators can also be provided to 
facilitate communication within the Zigbee communication 
link, and to interface to a wired or wireless broadband com 
munication system. While this communication protocol is 
particularly well Suited for the resource management and 
control system of the present invention, it is to be appreciated 
that other existing wireless, wired, and power line communi 
cation (PLC) protocols may be used alone or in combination, 
or a proprietary communication protocol may be incorpo 
rated herein without departing from the scope of the present 
invention. 

0027. The appliance control unit 102 also contains 
memory 118 that provides storage for programs, status his 
tory, usage history, and maintenance history. The memory 
118 can be any form of data storage known in the industry 
including, but not limited to, traditional hard drives, solid 
state storage devices, and flash memory. 
0028 Power control unit 114 may include a central pro 
cessing unit, multiple microprocessors, and various other 
computing components to help accomplish the control of the 
operation of the charge and discharge of the energy storage 
unit 116 based on the programming of the control system 106. 
The power control unit 114 is in communication with the 
control system 106, the timer/clock 108, the user interface 
input 110, the energy storage unit 116, and the memory 118. 
The energy storage unit 116 consists of any power storage 
technology known in the industry, including Lithium Ion 
batteries, nickel metal hydride batteries, and lead-acid batter 
ies. It is contemplated that the energy storage unit 116 may be 
an alternative energy storage unit such as liquid metal batter 
ies, a hydrogen fuel cell, or any other now known or future 
energy storage unit. 
0029. The power control unit 114 controls the delivery of 
power of the energy storage unit 116 to the appliances 120, 
130, 140 respectively. The power control unit 114 has the 
capability to switch between several different power delivery 
modes. The power control unit 114 may provide all the power 
needed from the energy storage unit 116, utilize the energy 
storage unit 116 to supplement available grid power 104 in a 
parallel manner, or the energy storage unit 116 may be 
bypassed to utilize grid power 104 only. This ensures that the 
appliances 120, 130, 140 respectively, may perform at opti 
mum levels irrespective of the available grid power 104. The 
power control unit 114 also controls the charging of the 
energy storage unit 116. The power control unit 114 also has 
the capability to Switch between various charging modes 
having various charge rates and charging cycles. The charg 
ing modes may use algorithm charge curves, use constant 
Voltage, or use constant current based on the specifications of 
the energy storage unit 116. The power control unit 114 may 
Switch between preset modes such as a trickle charge, a nor 
mal charge, or a fast charge or may be programmable by the 
user through the user interface input 110. Further, the charge 
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modes may be dynamic and change in response to the controls 
from the power control unit 114 and the control system 106. 
0030 The power control unit 114 also provides alerts and 
status updates Such as battery charge status, battery health, 
and power load. Additionally, the power control unit 114 
monitors the efficiency of a connected appliance 120, 130, 
140 respectively, remote diagnostics, and maintenancealerts, 
and makes the information available to the control system 106 
and also reports the information to the user interface 110 for 
the user and to the energy cloud 150. The alerts and status 
updates can be displayed on the user interface 110, on the 
power control unit 114, or they can be reported externally to 
the appliance control unit 102, which will display the infor 
mation on the user interface 110 or send the information to the 
user via a portable web application, email, or text message. 
0031. Another advantage of the system of the present 
invention is power conditioning for extended appliance pro 
tection and operation. This concept works similar to an unin 
terruptible power supply (UPS) commonly used with com 
puters and servers. The power control unit 114 will provide 
instantaneous power to compensate for a reduced input Volt 
age condition, i.e. brownout or blackout, by Supplying power 
from the energy storage unit 116 to the appliance 120, 130, 
140. Additionally, the power control unit 114 will minimize if 
not eliminate, Voltage Surges. Such as from lightning strikes 
and power return after a blackout or brownout, which could 
permanently damage a piece of equipment. 
0032. The appliance control unit 102 also interfaces with 
the energy cloud 150. The energy cloud 150 is a network of 
remote servers hosted on the Internet and used to store, man 
age, and process energy data in place of local servers or 
personal computers. For the purposes of the present inven 
tion, the energy cloud 150 includes information from utility 
providers 152, remote client servers 154, third parties 156 and 
other appliance control units 102 connected to the energy 
cloud 150. 

0033 Web services software of the remote server client 
154 exchanges data between utility provider 152 back-end 
systems and home area networks with an attached appliance 
control unit 102 via the energy cloud 150. The remote server 
client 154 works with Smart grid communications, enterprise 
Software, and metering Solutions to deliver insight to both 
utility providers 152 and appliance control units 102. The 
remote server client 154 of the present invention optimizes 
load management data by collecting granular customerusage 
data associated with each appliance control unit 102 and their 
associated appliance 120, 130, 140 respectively. It quantifies 
usage and maintenance logs for reporting, feedback, and 
scheduling into the utility providers 152 load management, 
demand response, or other back-end systems. The remote 
server client 154 is capable of scalable load management, 
which tracks and manages customeractions. It can update an 
entire network of home area network devices with over-the 
air software upgrades. 
0034. The energy cloud 150 also communicates with third 
parties 156. These third parties 156 are typically the designers 
and manufacturers of power instrumentation and control sys 
tems. Typical third parties 156 are O-PowerR), Honeywell(R), 
Metasys(R, Schneider Electric(R), and NESTR). The informa 
tion supplied allows the third parties 156 to continually moni 
tor and update the performance of not only the energy cloud 
150 and grid power 104, but also the individual appliance 
control units 102 and any connected appliances 120, 130, 140 
respectively. The utility providers 152 provides utility based 



US 2015/0066228A1 

information Such as brown out conditions, black out condi 
tions, notifications regarding current power conditions, 
power line status, metrics associated with power production 
and consumption. Utility providers 152 may also provide 
demand based data and control inputs. 
0035. The utility providers 152 also receive data from the 
energy cloud 150 which may help the utility providers 152 
optimize their energy production by observing real-time 
energy demands from users. The utility providers 152 may 
utilize the data to model and predict future energy demands to 
avoid problems such as overloaded transformers and over 
worked generators. The utility providers 152 may also use the 
information from the cloud 150 to determine localized areas 
with a large concentration of appliance control units 102 at 
full capacity during periods of high power demand. With the 
information, the utility provider 152 may shift power from the 
area with the large concentration of appliance control units 
102 which are able to utilize their energy storage units 116 for 
power to areas without appliance control units 102, thereby 
lessening the burden on the utility provider to instantly 
respond to energy demand peaks and avoiding overloaded 
transformers and overworked generators. 
0036. In a preferred embodiment, appliances 120, 130, 
140 respectively, receive power and control signals from the 
appliance control unit 102. The appliances 120, 130, 140 
respectively, are directly connected to the appliance control 
unit 102 in which the control system 106 monitors various 
parameters of the appliances including, but not limited to, the 
Voltage, current, power, and duration of use. The appliance 
control unit 102 is capable of connecting with existing appli 
ances by utilizing power connectors known in the art. This 
ensures that the appliance control unit 102 is capable of 
connecting with existing and future appliances. The Voltage, 
current, power, and duration ofuse of the appliances 120, 130, 
140 respectively, are communicated to the control system 106 
allowing the appliance control unit 102 to coordinate power 
usage of other appliances or even other appliance manage 
ment systems 100. 
0037. In operation, the appliance control unit 102 uses 
information supplied from the energy cloud 150 and the grid 
power 104 to determine the optimum time to charge and 
supplement grid power 104 with power from the energy stor 
age unit 116 to the connected appliances 120, 130, 140. A user 
may input, via the user interface 110, the desired usage time 
and duration. The control system 106 then uses the user's 
input, as well as any information made available from the 
energy cloud 150 to determine when and in what mode to 
charge the energy storage unit 116 and in what power delivery 
mode for the appliances 120, 130, and 140 respectively. 
0038. The appliance control system 100 can charge the 
energy storage unit 116 by utilizing the various available 
charge modes controlled by the power control unit 114. The 
charging of the energy storage unit 116 essentially provides 
time-shifting function for the use of grid power 104. Some 
utilities charge more for power used during peak times and 
less during off-peak times. The appliance control system 100 
of the present invention allows for the shifting of grid power 
104 usage to off-peak times when the cost of power is 
cheaper. If the energy storage unit 116 needs to be charged 
during peak times, the appliance control system 100 may use 
a trickle charge to help reduce energy costs. During off-peak 
times, or when power is available from a local source. Such as 
Solar or wind, the appliance control system 100 may use a 
normal charge or a fast charge. The system contemplates the 
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use of lead-acid batteries, Lithium Ion batteries, and Nickel 
Metal Hydride batteries for the energy storage unit 116. How 
ever, the appliance control system 100 can be used with other 
energy storage technologies, such as fuel cells. 
0039. In instances where grid power 104 is at a reduced 
price or a black out condition is imminent, appliance control 
unit 102 may charge the energy storage unit 116 as fast as 
possible to ensure maximum power is available to run the 
appliances 120, 130, and 140 respectively, at the time when 
the cost of electricity is high or the availability of grid power 
104 may not be optimal. When grid power 104 is not avail 
able, as when the blackout condition occurs, the appliance 
control system 100 will power the appliances 120, 130, and 
140 respectively, completely from the energy storage unit 
116. In brownout conditions, the appliance control system 
100 may switch from providing power completely from the 
energy storage unit 116 or with the energy storage unit 116 
and grid power 104 in a parallel mode. If grid power 104 is 
operating normally, appliance control system 100 may trickle 
charge the energy storage unit 116 while providing only grid 
power 104 to the appliances 120, 130, and 140 respectively. 
0040. The appliance control system 100 of the present 
invention ensures the users do not experience the negative 
aspects of fluctuating power delivery from utilities unable to 
compensate for the dynamic demands of power from their 
end-users. The appliance control system 100 is a low-cost 
system that shifts residential energy demand from peak times 
to off peak times by utilizing the appliance control system 100 
energy storage unit 116, without negatively impacting the 
user's time of use or comfort. The appliance control system 
100 simplifies energy management for users while helping to 
achieve the utilities goals for a stabilized Smart grid. 
0041 Referring now to FIG. 2, a block diagram of an 
alternative embodiment of the present invention is shown and 
generally referred to as 200. Similar to the appliance man 
agement system 100 shown in FIG.1, this alternative embodi 
ment consists of an appliance control unit 202, grid power 
204, and appliances 220, 230, 240 respectively, in addition to 
energy cloud 150, utility provider 152, and third parties 156. 
Grid power 204 is shown as a bi-directional function since 
power can be supplied back to the grid, as will be discussed 
below. 

0042. The appliance control unit 202 includes a control 
system 206, timer/clock 208, user interface 210, communi 
cation interface 212, memory 218, power control unit 214, 
and one or more modular battery units 216, The control sys 
tem 206, timericlock 208, user interface 210, communication 
interface 212, memory 218, power control unit 214, and one 
or more modular battery units 216 of the appliance control 
unit 202 is substantially similar to the control system 106, 
timericlock 108, user interface 110, communication interface 
112, memory 118, power control unit 114, and energy storage 
unit 116 of appliance control unit 102 and the details and 
descriptions in which are fully incorporated herein. 
0043. In this embodiment, the appliance control unit 202 
also includes an inverter 215 which is bi-directional and 
capable of converting grid power 204 into a form capable of 
charging the modular battery unit 216 and also converts the 
power from the modular battery units 216 to a form that can be 
fed back to grid power 204. The bi-directional nature of the 
inverter 215 allows the appliance control unit 202 to receive 
as well as return grid power 204 to the grid. In certain 
instances, the returned power reduces the utility costs of the 
site operating the appliance control unit 202. Further, by 
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making available unused, stored power, the power can be 
redistributed in the power grid for use by other consumers 
reducing the power load requirements on the utility provider 
152. 

0044. In this alternative embodiment, the number of 
modular battery units 216 is scalable. The number of modular 
battery units 216 may depend on the number of appliances 
220, 230,240 respectively, connected to the appliance control 
unit 202. In other words, the more appliances attached to the 
appliance control unit 202 the more modular battery units 216 
will be connected to ensure adequate power to run the appli 
ances. Further, if grid power 204 is not generally reliable or 
extended brown out or black out conditions are expected, 
additional modular battery units 216 may be added to store 
power harvested from the grid power 204 when power is 
available. 

0045 Referring to FIG. 3, a block diagram of another 
alternative embodiment of an appliance management system 
is shown and generally referred to as 300. Similar to the 
appliance control unit 202 shown in FIG. 2 and appliance 
control unit 102 shown in FIG.1, this alternative embodiment 
consists of an appliance control unit 302, grid power 304, 
appliance 320, energy cloud 150, a utility provider 152, a 
remote client server 154, and a third party 156. In the alter 
native embodiment, appliance control unit 302 consists of 
control chassis 301 and a power chassis 303. The control 
chassis 301 includes a control system 306, timer/clock 308, 
user interface 310, communication interface 312, and 
memory 318. The powerchassis303 includes a power control 
unit 314, an inverter 315, and modular battery units 316. The 
components of the appliance management system 300 are 
similar to the operation of like components in the earlier 
embodiments, appliance management system 100 and appli 
ance management system 200, as discussed above and 
wherein the details and descriptions are fully incorporated 
herein. In this embodiment, control chassis 301 and power 
chassis303 are separate from each other yet are housed within 
the same appliance control unit 302. The separation of control 
chassis 301 and power chassis303 allows for optimum place 
ment of radios or antennas for communication. 

0046. It is also contemplated that the control chassis 301 
and power chassis 303 are not housed within the same appli 
ance control unit 302. Rather, the control chassis 301 and 
powerchassis303 are physically separate, allowing the place 
ment of each chassis in separate locations. The separation of 
the chassis may allow the placement of the power chassis303 
in a location closer to the appliance whereas the control 
chassis 301 may be placed in a location for easy access by a 
user. Further, by separating the appliance control unit 302, the 
area of realty taken by the appliance control unit 300 may be 
minimized. 
0047. The operation of the appliance management system 
300 is similar to the appliance management system 200 
shown in FIG. 2. The appliance control unit 302 receives 
power from grid power 304. Appliance control unit 302 also 
communicates with energy cloud 150 to transmit and receive 
information associated with utility provider 152 and the grid 
power 304. If the utility provider 152 transmits a request for 
power from the appliance control unit 302, and the appliance 
control unit 302 is configured to allow power return the grid 
power 304, then control system 306 will signal the power 
control unit 314 to convert power from modular battery unit 
316, via inverter 315, to a form that can be fed back to grid 
power 304. If a user programs appliance control unit 302 to 
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not return power to grid power 304, appliance control unit 302 
may send a signal, via energy cloud 150, to inform the utility 
provider 152, remote server client 154, and any third party 
156 that appliance control unit 302 will not return power to 
power grid 304. 
0048. Appliance control unit 304 may be programmed to 
automatically respond to a request for power by signaling an 
acknowledgement to energy cloud 150 then return power to 
grid power 304. Through programming of the appliance con 
trol unit 302, a user may set limits on the amount of power to 
be returned as well as specific times for power to be returned. 
This helps to ensure that appliance control unit 302 maintains 
Sufficient stored energy to operate an appliance 320 at the 
user's desired time. When appliance control unit 302 is pro 
grammed to limit power return to grid power 304, appliance 
control unit 302 may signal energy cloud 150 of the pro 
grammed limits thereby allowing utility provider 152, remote 
server client 154, and third parties 156 to better predict and 
control the amount of power available on grid power 304. 
0049. Now referring to FIG. 4, a block diagram of another 
alternative embodiment of the appliance management system 
is shown and generally referred to as 400. This embodiment 
consists of the same individual components as other embodi 
ments discussed above, but the power chassis303 (from FIG. 
3) is integrated into an appliance 420 and 430 instead of 
appliance control unit 402. Each appliance 420 and 430 
receives power from grid power 404 individually. The appli 
ances 420 and 430 each communicate with the appliance 
control unit 402. As in previous embodiments, appliance 
control unit 402 is in communication with energy cloud 150. 
0050. In this embodiment, appliance control unit 402 con 
sists of control system 406, timer/clock 408, user interface 
410, communication interface 412, and memory 418. Appli 
ance 420 includes power control unit 422, inverter 423, and 
modular battery units 424. Appliance 430 includes power 
control unit 432, inverter 433, and modular battery units 434. 
The number of modular battery units 424 and 434 for each 
appliance 420 and 430 respectively, is scalable to meet the 
needs of the attached appliance. The appliance control unit 
402 is in communication with appliance 420 and appliance 
430. 

0051. In an alternative embodiment, appliance 420 and 
appliance 430 are interconnected to allow the sharing of 
power without a separate connection to grid power 404. The 
appliance control unit 402 controls the sharing of power 
between appliance 420 and appliance 430. This provides the 
advantage of allowing a user to choose how many modular 
battery units 424 and modular battery units 434 to install in 
appliance 420 and appliance 430 respectively, yet ensuring 
that enough power is available to run any one particular 
appliance 424 and appliance 434. 
0052 While there have been shown what are presently 
considered to be preferred embodiments of the present inven 
tion, it will be apparent to those skilled in the art that various 
changes and modifications can be made herein without 
departing from the scope and spirit of the invention. 

I claim: 
1. An appliance management system comprising: 
an appliance control unit, wherein said appliance control is 

configured to monitor and regulate power; 
an energy cloud, said energy cloud in communication with 

said appliance control unit to communicate data to said 
appliance control unit; and 
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wherein said appliance control unit regulates power n 
response to said data from said energy cloud. 

2. The appliance management system of claim 1, wherein 
said appliance control unit comprises: 

a control system; 
a user interface input in communication with said control 

system; 
a communication interface in communication with said 

control system; 
memory in communication with said control system; and 
a timer and clock in communication with said control sys 

tem, said user interface system, said communication 
interface, and said memory. 

3. The appliance management system of claim 2, wherein 
said appliance control unit further comprises: 

a power control unit in communication with said control 
system and said timer and clock; and 

an energy storage unit in communication with said power 
control unit, said control system, and said timer and 
clock. 

4. The appliance management system of claim 3, wherein 
said appliance control unit further comprises grid power. 

5. The appliance management system of claim 4 further 
comprises: 

a remote server client in communication with said energy 
cloud; 

at least one utility provider in communication with said 
remote server client and said energy cloud; 

at least one third party system in communication with said 
energy cloud. 

6. The appliance management system of claim 5 further 
comprising an inverter, said inverter is connected to said grid 
power, and wherein said inverter receives grid power. 

7. The appliance management system of claim 6, wherein 
said inverter is bi-directional, and wherein said inverter 
receives and returns grid power. 

8. The appliance management system of claim 7, further 
comprises: 

a control chassis housing said control system, said timer 
and clock, said user interface input, said communication 
interface, and said memory; and 

a power chassis housing said power control unit, said 
inverter, and said energy storage unit. 

9. The appliance management system of claim 8, wherein 
said control chassis and said power chassis are housed within 
an appliance control unit chassis. 

10. An appliance management system comprising: 
an appliance control unit, wherein said appliance control is 

configured to monitor and regulate electrical power, 
an energy cloud, said energy cloud in communication with 

said appliance control unit to communicate data to said 
appliance control unit; 

at least one appliance with an integrated power chassis, 
said appliance in communication with said appliance 
control unit; and 

wherein said appliance control unit regulates electrical 
power to said appliance in response to said data from 
said energy cloud. 

11. The appliance management system of claim 10, 
wherein said appliance control unit comprises: 

a control system; 
a user interface input in communication with said control 

system; 
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a communication interface in communication with said 
control system; 

a memory in communication with said control system; and 
a timer and clock in communication with said control sys 

tem, said user interface system, said communication 
interface, and said memory. 

12. The appliance management system of claim 11, 
wherein said appliance control unit further comprises a con 
trol chassis housing said control system, said user interface 
input, said communication interface, said memory and said 
timer and clock. 

13. The appliance management system of claim 12, 
wherein said power chassis of said appliance comprises: 

a power control unit in communication with said control 
system and said timer and clock; 

at least one energy storage unit in communication with said 
power control unit, said control system, and said timer 
and clock; and 

an inverter in communication with said power control unit 
and said energy storage unit, said inverteris connected to 
a grid power. 

14. The appliance management system of claim 13 further 
comprises: 

a remote server client in communication with said energy 
cloud; 

at least one utility provider in communication with said 
remote server client and said energy cloud; 

at least one third party system in communication with said 
energy cloud. 

15. The appliance management system of claim 14 wherein 
said inverter is bi-directional, wherein said inverter receives 
and returns grid power to the power grid. 

16. A method of providing uninterruptable power compris 
ing the steps of 

providing an appliance control unit, said appliance control 
unit configured for power delivery: 

providing an energy cloud in communication with said 
applicant control unit; 

providing a grid power to said appliance control unit; 
sending data from said energy cloud to said appliance 

control unit; 
alternating power delivery of said appliance control unit in 

response to said data from said energy cloud. 
17. The method of providing uninterruptable power of 

claim 16, wherein said appliance control unit comprises: 
a control system; 
a user interface input in communication with said control 

system; 
a communication interface in communication with said 

control system; 
a memory in communication with said control system; 
a timer and clock in communication with said control sys 

tem, said user interface system, said communication 
interface, and said memory; 

a power control unit in communication with said control 
system and said timer and clock; and 

an energy storage unit in communication with said power 
control unit, said control system, and said timer and 
clock. 

18. The method of providing uninterruptable power of 
claim 17, further comprising the steps of: 

providing a remote server client in communication with 
said energy cloud; 
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providing at least one utility provider in communication 
with said remote server client and said energy cloud; 

providing at least one third party system in communication 
with said energy cloud. 

19. The method of providing uninterruptable power of 
claim 18, wherein said appliance control unit further com 
prises an inverter. 

20. The method of providing uninterruptable power of 
claim 19, wherein said inverter is bi-directional. 

k k k k k 

Mar. 5, 2015 


