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(57) Abrege/Abstract:

According to one aspect of the invention, a UPS (12) includes an input (18) configured to be coupled to an AC power source (14),
a DC power source (20), an output (22) configured to receive power from at least one of the AC power source (14) and the DC
power source (20), a first switched receptacle outlet (24) coupled to the output (22) and configured to be coupled to a first
electpioal load (16) and a second receptacle outlet (26) coupled to the output (22) and configured to be coupled to a sec-ond
electrical load (16). According to some embodiments, the UPS also includes a control unit (34) configurable to provide a first
configuration associated with the first switched receptacle outlet (24), where the first configuration is employed by the control unit

(34) to control a connection of the first switched receptacle outlet (24) to the output (22) independent of the second receptacle
outlet (26).
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FIG. 1

(57) Abstract: According to one aspect of the mvention, a UPS (12) mcludes an mput (18) configured to be coupled to an AC
power source (14), a DC power source (20), an output (22) configured to receive power from at least one of the AC power source
(14) and the DC power source (20), a first switched receptacle outlet (24) coupled to the output (22) and configured to be coupled
to a first electpical load (16) and a second receptacle outlet (26) coupled to the output (22) and configured to be coupled to a sec-
ond electrical load (16). According to some embodiments, the UPS also includes a control unit (34) contigurable to provide a first
configuration associated with the first switched receptacle outlet (24), where the first configuration 1s employed by the control unit
(34) to control a connection of the first switched receptacle outlet (24) to the output (22) independent of the second receptacle
outlet (26).
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APPARATUS, SYSTEM AND METHOD FOR A UPS

BACKGROUND OF INVENTION

. Field of Invention

Embodiments of the invention relate to uninterruptible power supplies. More

specifically, at least one embodiment relates to an apparatus, system and method tor

independently controlling the power outlets ot a UPS.

2. Discussion of Related Art

At present, uninterruptible power supplies (“UPS”’) sometimes include one or
more receptacle outlets that can be isolated by the UPS, for example, to shut down a
connected load before the batteries of the UPS are fully discharged. Other UPSs may
isolate one or more receptacle outlets when the load supplied from a master outlet
which is not switched is reduced below a minimum value. Other UPSs employ a
serial communication network to provide a UPS with an indication that loads
connected to a plurality of receptacle outlets have been shut down so that the UPS can
then shut down itself. However, such an approach treats a plurality of receptacle
outlets and the corresponding plurality of electrical loads as a single load. As a result,
a configuration of an operational sequence for powering down the load 1s not
customized for the individual electrical loads. Often, the load includes one or more
servers that 1deally are shut down in a particular fashion to avoid a loss ot data and
rebooted at the appropriate moment following the restoration of power. Thus, known
UPS systems do not adequately provide for an individualized approach for shutting
down, isolating and subsequently rebooting the servers.

For example, some prior art UPSs included a plurality of receptacle outlets
which supply power to separate electrical loads via separate power circuits where, for
example, each receptacle outlet is connected to one of the respective loads. Such a
UPS may be included 1n a system that also includes a communication device.
According to one approach, the communication device allows communication from a

single serial port to a single device that can communicate with a plurality of electrical
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loads, for example, computers and/or servers. One or more of the receptacle outlets
may be switchable such that power may be turned off to one or more of the loads
based on an established set of conditions that may include a condition ot the UPS

and/or a condition of the load.

SUMMARY OF INVENTION

As outlined above, prior approaches provide a single shutdown configuration
and do not allow the UPS to independently control the switched receptacle outlets.
That is, the communication device may provide the UPS with a signal indicating that
all of the connected loads are ready to be shutdown. The UPS can then turnoft power
supplied to the receptacle outlets. Thus, prior systems are unable to individually
communicate with a plurality of electrical loads and are theretore unable to
independently turn off power to a single receptacle outlet or group of receptacle
outlets. Instead, these prior systems turn off power to all the switched receptacle
outlets (or groups of receptacle outlets) included in the UPS.

In accordance with some embodiments, the invention provides a UPS that
includes a plurality of configurations for turning oft power supplied to switched
receptacle outlets in the UPS where, for example, a first configuration 1s associated
with a first receptacle outlet(s) and a second configuration is associated with a second
receptacle outlet(s). Further, these configurations can allow each of the first
receptacle outlet(s) and the second receptacle outlet(s) to be turned ott independent ot
the status (connected, disconnected, current draw, etc.) of the other. As a result,
according to one embodiment, configurations can be customized to, for example,
prioritize the shutdown of connected loads to allow the most critical loads to operate
for greater periods following the loss of primary power supplied to the UPS.

According to one aspect of the invention, a UPS includes an input configured
to be coupled to an AC power source, a DC power source, an output contigured to
receive power from at least one of the AC power source and the DC power source, a
first switched receptacle outlet coupled to the output and contigured to be coupled to a
first electrical load and a second receptacle outlet coupled to the output and

configured to be coupled to a second electrical load. According to some
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embodiments, the UPS also includes a control unit configurable to provide a first
configuration associated with the first switched receptacle outlet, where the first
configuration is employed by the control unit to control a connection ot the tirst
switched receptacle outlet to the output independent of the second receptacle outlet.
In a further embodiment, the control unit controls the connection of the first switched
receptacle outlet independent of a status of the second electrical load. In another
embodiment, the control unit controls the connection of the first switched receptacle
outlet independent of a status of a connection of the second receptacle outlet to the
UPS output.

According to another aspect, the invention provides a method of
independently controlling at least a first power outlet included in a UPS relative to a
second power outlet included in the UPS, the first power outlet coupled to an output
of the UPS and supplying power to a first electrical load and the second power outlet
coupled to the output of the UPS and supplying power to a second electrical load. In
some embodiments, the method includes acts of configuring the UPS to operate to
turn off power to the first power outlet based on a first condition that 1s independent
of the second power outlet and the second electrical load, where the tfirst condition
concerns at least one of a status of the UPS and a status ot the first electrical load.

According to a further aspect of the invention , a computer readable medium
stores sequences of instructions including instructions that will cause a processor to
perform a method of isolating a first power outlet included in a UPS from an output of
the UPS where the UPS also includes a second power outlet configured to be coupled
to an electrical load. In some embodiments, the method includes acts of receiving
configuration information, including information concerning a first condition that 1s
independent of the second power outlet and the second electrical load, and
determining whether to disconnect the first power outlet from the output based on the
first condition. According to a further embodiment, the first power outlet 1s
configured to supply power to a first electrical load, and the first condition concerns at

least one of a status of the UPS and a status of the first electrical load.
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According to a further aspect of the invention, a UPS, comprising: an input

configured to be coupled to an AC power source; a DC power source; an output configured
to receive power from at least one of the AC power source and the DC power source; a first
switched receptacle outlet coupled to the output and configured to be coupled to a first
electrical load; a second switched receptacle outlet cof;pled to the output and configured to
be coupled to a second electrical load; and a control uﬁit configurable to provide a first
configuration associated with the first switched recept cle outlet and a second configuration
associated with the second switched receptacle outlet, Tﬂherein the first configuration is

employed by the control unit to control a connection o% the first switched receptacle outlet

to the output based on a first status of the UPS and a status of the first electrical load, and

wherein the second configuration i1s employed by the control unit to control a connection of
the second switched receptacle outlet to the output base%d on a second status of the UPS and
a status of the second electrical load. :

According to a further aspect of the invention, a method of independently
controlling a first power outlet and a second power outléet included in a UPS, the first power
outlet coupled to an output of the UPS and supplying p(fgwer to a first electrical load and the
second power outlet coupled to the output of the UPS aﬁd supplying power to a second
electrical load, the method comprising acts of: conﬁguring the UPS to operate to turn off
power to the first power outlet based on a first conditiori that concerns a first status of the
UPS and a status of the first electrical load; and conﬁgullfing the UPS to operate to turn off
power to the second power outlet based on a second condition that concerns a second status
of the UPS and a status of the second electrical load.

According to a further aspect of the invention, a computer readable medium having
stored thereon sequences of instructions including instructions that will cause a processor to

perform a method of 1solating each of a first power outlet and a second power outlet

included in a UPS from an output of the UPS where the first power outlet is configured to

be coupled to a first electrical load and the second power| outlet is configured to be coupled
to a second electrical load, the method comprising acts 0%: receiving configuration

information, including a first condition concerning a first|status of the UPS and a status of

the first electrical load, and also including a second condition concerning a second status of

the UPS and a status of the second electrical load; determining whether to disconnect the
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first power outlet from the output based on the first condition; and determining whether to
disconnect the second power outlet from the output based on the second condition.

According to a further aspect of the invention, a UPS, comprising: a first input
configured to couple to a primary source of power; a second input configured to couple to a
secondary source of power; an output, wherein the UP$ is configured to provide power
supplied from the second source of power to the output% when the primary source of power
1s unavailable; a first switched receptacle outlet couple{iﬂ to the output and contigured to be
coupled to a first electrical load; a second switched rec{éptacle outlet coupled to the output
and configured to be coupled to a second electrical loacli; and a control unit in

communication with each of the first load and the second load, wherein the control unit is

configured to communicate with the first electrical load and the second electrical load,

respectively, wherein the control unit is configured to establish a first configuration

employed to isolate the first electrical load from the output based on information
|

communicated from the first load and a first condition of the UPS , and
|
wherein the control unit 1s configured to establish a second configuration employed to

isolate the second electrical load from the output based on information communicated from
the second load and a second condition of the UPS. !

According to a turther aspect of the invention, a method of controlling a first power
outlet and a second power outlet included in a UPS, the ﬁrst power outlet coupled to an
output of the UPS and supplying power to a first electriéal load and the second power outlet
coupled to the output of the UPS and supplying power t{) a second electrical load, the UPS
including a control unit, the method comprising acts of: icommunicating information from
the first electrical load to the control unit; configuring th;le UPS to control an on/off status of
the first power outlet based on a first condition that conqiferns a first status of the UPS and a
status of the first electrical load; communicating informaétion from the second electrical load

to the control unit; and configuring the UPS to control an on/off status of the second power

outlet based on a second condition that concerns a second status of the UPS and status of
|

the second electrical load.

According to a further aspect of the invention, a computer readable medium having

stored thereon sequences of instructions including instructions that will cause a processor to

perform a method of isolating each of a first power outle‘l and a second power outlet

included in a UPS from an output of the UPS where the first power outlet is configured to
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be coupled to a first electrical load and the second power outlet is configured to be coupled
to a second electrical load, the method comprising acts of: communicating information from
the first electrical load to the UPS; configuring the UPS to control an on/off status of the
first power outlet based on a first condition that concerns a first status of the UPS and a
status of the first electrical load; communicating infoﬁnation from the second electrical load
to the UPS; and configuring the UPS to control an on/foff status of the second power outlet
based on a second condition that concerns a second sti@tus of the UPS and a status of the
second electrical load.

According to a further aspect of the invention,;*] a UPS, comprising: a first input
configured to be coupled to a first power source; a secipnd input configured to be coupled to
a second power source; an output configured to provid:e power derived from at least one of
the first power source and the second power source; a E;ﬁrs‘c outlet coupled to the output and
configured to be coupled to a first electrical load; a seéond outlet coupled to the output and
configured to be coupled to a second electrical load; a %control unit configurable to receive
information related to the first electrical load and information related to the second
electrical load, to control output power from the first oiutlet based on the information related
to the first electrical load and a status of the UPS, and to control output power from the
second outlet based on the information related to the sécond electrical load and a status of
the UPS. -

According to a further aspect of the invention, a method of independently
controlling at least a first power outlet included in a UPS relative to a second power outlet
included in the UPS, the first power outlet coupled to an output of the UPS and supplying
power to a first electrical load and the second power outlet coupled to the output of the UPS
and supplying power to a second electrical load, the method comprising acts of: configuring

the UPS to operate to turn off power to the first power outlet based on a first condition that

Is independent of the second power outlet and the second electrical load, where the first

condition is based on a status of the UPS and a status of the first electrical load.
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BRIEF DESCRIPTION OF DRAWINGS
The accompanying drawings, are not intended to be drawn to scale. In the
drawings, each identical or nearly identical component that 1s 1llustrated in various
figures is represented by a like numeral. For purposes of clanty, not every component
may be labeled in every drawing. In the drawings:
FIG.1 illustrates a system including a UPS in accordance with one

embodiment of the invention;

FIG. 2 illustrates a plan view of an exterior of a UPS housing in accordance
with one embodiment of the invention;

FIG. 3 illustrates a high-level block diagram ot a UPS 1n accordance with an
embodiment of the invention; and

FIG. 4 illustrates a block diagram of a control unit in accordance with an

embodiment ot the invention.

DETAILED DESCRIPTION
This invention is not limited in its application to the details of construction and
the arrangement of components set forth in the following description or 1illustrated 1n
the drawings. The invention 1s capable of other embodiments and ot being practiced
or of being carried out in various ways. Also, the phraseology and terminology used
herein is for the purpose of description and should not be regarded as limiting. The

b B 44

containing”, “involving”, and

2% &6 22 &6

use of “including,” “comprising,” or “having,
variations thereof herein, is meant to encompass the items listed thereatter and
equivalents thereof as well as additional items.

FIG. 1 illustrates a system 10 in accordance with one embodiment. The
system includes a UPS 12, an AC power source 14, and electrical load 16. In the
illustrated embodiment, the UPS 12 includes an input section 18, a battery 20, and an
output section 22. In addition, the UPS includes a first receptacle outlet 24, a second
receptacle outlet 26, and a third receptacle outlet 28. In various embodiments, each ot
the first receptacle 24, the second receptacle 26 and the third receptacle 28 may

include a plurality of receptacle outlets, for example, as illustrated in FIG. 1. In

accordance with one embodiment, the UPS 12 also includes one or more switching
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devices, for example, a first switching device 30 and a second switching device 32. In
some embodiments, all the receptacle outlets included in the UPS may be supplied via
a switching device, that 1s, all of the outlets may be switched outlets. While 1n other
embodiments, some of the receptacle outlets, for example, the receptacle outlet 28,
may be unswitched. The UPS 12 can also include a control unit 34 and an intertace
36.

In the illustrated embodiment, the input section includes an input 38 and an
output 40. Further, the output section may include an input 42 and an output 44.
According to one embodiment, the output 44 is included in the output ot the UPS 12.
The UPS 12 also includes a DC bus 21 that is connected to the battery 20. In
accordance with one embodiment, the input 38 of the input section 18 1s connected to
the source of AC power 14 and the output 40 1s connected to the DC bus 21. In a
further embodiment, the DC bus 21 is connected to the input 42 of the output section
22 and the output 44 is connected to one or more of the receptacle outlets 24, 26 and
28. In some embodiments, the output 44 of the output section 22 1s connected to one
or more of the receptacle outlets via a switching device, for example, the switching
devices 30 and 32 illustrated in FIG. 1.

In some embodiments, the UPS 12 includes a communication link 46 that
connects the control unit 34 to one or more of the input section 18, the output section
22. the interface 36, the first switching device 30 and the second switching device 32.
According to one embodiment, the communication link 46 includes two or more
distinct communication links. For example, the communication between the control
unit 34 and the switching devices 30, 32 includes discrete I/O. Alternatively, the
communication between the control unit 34 and the switching devices 30, 32 can be
accomplished by another type of microprocessor bus such as SPI, [2C and RS-232. In
a further embodiment, any of the preceding can be employed in combination with
separate communication between the control unit 34 and the intertace 36. That is, the
control unit 34 and the switching devices 30, 32 can communicate over a
microprocessor bus while the control unit 34 and the interface 36 employ a higher
level communication protocol running on a serial or a parallel interface. In one

embodiment, communication between the control unit 34 and the intertace 36
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employs a Micro-link protocol running on a UART. In various embodiments, the
communication link 46 allows bidirectional communication between the control unit
34 and the interface 36 to, for example, allow bi-directional communication between
the control unit 34 and the load 16 via the interface 36 and the communication
network. Further, according to one embodiment, the interface 36 can be included in
the control unit 34.

In accordance with one embodiment, the system 10 may also include a
communication network 48 that connects the interface 36 of the UPS 22 to one or
more of the electrical loads 16. In various embodiments, the communication network
may include one or more of a local area network, a wide area network or a
combination of the preceding and additional communication networks. According to
one embodiment, the communication network 48 includes the Internet. In another
embodiment, the communication network includes an Ethernet network with, for
example, multiple sessions for the connected loads. In yet another embodiment, the
communication network 48 can include multiple dedicated serial lines where, for
example, a first serial line is dedicated to load 1, a second serial line 1s dedicated to
load 2 and a third seral line 1s dedicated to load 4.

In one embodiment, each of the input section 18 and the output section 22
include power conversion circuitry. For example, in one embodiment, the input
section 18 includes a rectifier and power regulator to convert the AC input power to a
DC output supplied to the DC bus 21. In accordance with a further embodiment, the
output section includes an inverter and filter circuitry to convert the DC supplied at
the input 42 to AC power provided at the output 44. The invention 1s not limited to
any particular style or type of power conversion circuitry and the block diagram
illustrated in FIG. 1 is merely exemplary. For example, FIG. 1 generally illustrates an
on-line UPS configuration, however, the UPS 12 need not be an on-line UPS and
embodiments may be employed with other styles and types of uninterruptible power
supplies. Further, in accordance with some embodiments, the UPS 12 includes a
bypass that allows a user to bypass all or some portion of the input section 18 and the
output section 22 to connect the source of AC power 14 to one or more of the

receptacle outlets 24, 26, 28. Further, in accordance with some embodiments, the
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battery 20 may be located external to the UPS 12. In a further embodiment, the UPS
12 includes integral batteries 20 in combination with additional external batteries.

In general, the UPS 12 operates to continue to supply power to the receptacle
outlets 24, 26, 28 even when the AC power source 14 (the primary power source) 1s
unavailable. In the tllustrated embodiment, the battery 20 is employed to supply
power to the receptacle outlets via the output section 22. However, according to some
embodiments batteries are either not employed (where for example a backup AC
power source, or an alternate source of DC power 1s available) or are employed 1n
combination with another source of DC power, for example, a tuel cell.

In accordance with some embodiments, the control unit 34 1s a
microcontroller, for example, a digital signal processor (“DSP”’). In one embodiment,
the control unit 34 includes a model TMS320F2810 DSP manutactured by Texas
[nstruments. According to one embodiment, the control unit 34 operates to control
operation of either or both of the input section 18 and the output section 22, for
example, to control the power that is drawn from the AC power source 14, the DC
voltage produced on the DC bus 21 and the AC power produced at the output 44. In
particular, the control unit may control operation of circuitry including one or more
switching devices, for example, solid-state switching devices, located 1n either or both
of the input section 18 and the output section 22.

In various embodiments, the control unit 34 includes hardware, software or a
combination of hardware and software. According to some embodiments, the control
unit 34 include memory to store one or more algorithms that are executed to
determine whether either or both of the first switching device 30 and the second
switching device 32 should operate to disconnect the first receptacle outlet and the
second receptacle outlet 24 from the output 44 based on a first set of conditions. In
one embodiment, the control unit 34 generates a signal which 1s communicated over
the communication link 46 to the first switching device 30 to operate the first
switching device when the first set of conditions are reached. In a further
embodiment, the control device 34 can be configured to store a plurality of
configurations where each configuration includes a condition or conditions associated

with 1solation of a receptacle outlet. For example, the control unit 34 may include a
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first configuration including a first condition or set of conditions the occurrence ot
which results in a signal being communicated from the control device to the switching
device 30 to open the switching device to disconnect the first receptacle outlet 24
from the output 44. In addition, the control unit 34 may include a second
configuration including a second condition or set ot conditions the occurrence of
which results in a signal being communicated from the control device to the switching
device 32 to open the switching device to disconnect the second receptacle outiet 26
from the output 44.

In some embodiments, the preceding operations of the first switching device
30 and the second switching device 32 occur independent of the operation of the
other. Thus, the first switching device 30 may operate to 1solate the first receptacle
outlet 24 from the output 44 while the second switching device 32 remains closed. As
a result, the load 2 and the load 3 which are connected to the second receptacle outlet
26 remain connected to the output 44 via the second switching device 32. According
to various embodiments, the independent control of the connection of the first
receptacle outlet 24 and the second receptacle outlet 26 allows operation of the UPS
12 for a longer period following a loss of AC power at the input 38.

Further, the control unit may also be programmed to disconnect the second
receptacle outlet 26 from the output 44 independent of the control of the first
receptacle outlet 24. According to one embodiment, operation of the second
switching device 32 is based on the second set of conditions which may be the same
as or different than the first set of conditions.

In accordance with one embodiment, each of the switching devices 30, 32
include a relay, for example, an electromechanically operated relay. In another
embodiment, the switching devices 30, 32 include an electronic switching device such
as a power transistor, MOSFET, etc.

The receptacle outlets 24, 26, 28 illustrate receptacle outlets in accordance
with one embodiment and provide one example. The style and type of the receptacle
outlets 24, 26, 28, however, may vary according to the embodiment and the invention
1s not limited for use with any one style or type of receptacle outlet. For example, 1n

one embodiment, the receptacle outlets comply with one of the IEC Standards, tor
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example, IEC 320-C19 or IEC 320-C13. In a further embodiment, one or more ot the
receptacle outlets comply with NEMA Standards. In addition, although the UPS 12
includes receptacle outlets, it could alternatively include plugs such that the load or an
associated power cord includes a receptacle outlet suitable for connection to the plug
included in the UPS. The difference between the preceding approaches 1s the location
of the male terminals. Further, the receptacle outlet need not be suitable solely for
plugs using a blade-type male connection but may also be configured tor pin-and-
sleeve type connectors.

[n accordance with one embodiment, each of the load 1, the load 2, the load 3
and the load 4, respectively, are connected to the corresponding receptacle outlet by a
power cord, for example, the power cord 50.

The UPS 12 may be employed with any type of load for which it has a
capacity to supply power. For example, the load may include one or more computers,
for example, servers. The load may also include peripheral devices related to the
computer, for example, printers or other devices. Where the receptacle outlet includes
a plurality of outlets (for example, receptacle outlet 26) and connected loads (for
example, the load2 and the load 3), the UPS may communicate with only one of the
loads supplied from that group of outlets, as illustrated. Alternatively, the network 48
may allow communication between the UPS and each of the connected loads, for
example, each of the load 2 and the load 3. According to one embodiment, each ot
the load 2 and the load 3 are communicate with the UPS via the network 48, however,
they are disconnected from (and reconnected to) the output of the UPS 12 together
because they are supplied from outlets included in a common group of receptacle
outlets.

In accordance with various embodiments, the interface 36 may communicate
with the load 16 over one or more of a local area network, a wide area network or a
combination of the preceding and any additional communication networks. In
accordance with one embodiment, the network employs a web-based protocol such as
HTTP or SNMP. Other protocols may also be used including Ethernet and Wi-Fi. In
a further embodiment, a UDP-based propriety protocol is employed.
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In some embodiments, the interface 36 allows the control unit 34 to be
programmed over the network 48, for example, using a web-based protocol.
According to one embodiment, a user remote from the UPS 12 programs the control
unit for one or more configurations (and associated conditions) with the web-based
protocol over the network.

In some embodiments, the intertace 36 provides a connection for senal
communication. In a further embodiment, the interface 36 can include a user interface
(for example, a graphical user interface) that allows a user to configure the control
unit 34 locally at the UPS.

Referring now to FIG. 2, a UPS 12 1s illustrated. According to the illustrated
embodiment, the UPS 12 includes a housing 52, the first receptacle outlet 24, the
second receptacle outlet 26, the third receptacle outlet 28, a network intertace 54 and
a serial communication port 56. According to one embodiment, the receptacle outlets
are located at an exterior surface of the housing 52. As a result, a user 1s provided
with easy access to switched receptacle outlets integral to the UPS. According to one
embodiment, the receptacle outlets 24, 26, 28 are flush mounted relative to the
exterior surface. In another embodiment, the receptacle outlets 24, 26, 28 are not
flush mounted but can instead be recessed or project beyond the extertor surtace. In
addition, each of the network interface 54 and the serial communication port 56 can
also be located at the exterior surface of the housing. According to one embodiment,
the UPS 12 includes the network interface but does not include the serial
communication port 56. In an alternate embodiment, the UPS 12 includes the serial
communication port 56 but does not includes the network interface 54.

As mentioned above, in some embodiments, the UPS 12 can include
customized configurations that are employed to control operation of the switching
devices 30, 32 to control the connection of electrical load to an output ot the UPS.
According to one embodiment, the configurations may included conditions
concerning either or both of the status of the electrical load and the status of the UPS.
According to one embodiment, the status of the UPS can include whether AC power
1s available at the input 38. Further, the configurations may be established to

priontize the supply of power to a first receptacle outlet and a second receptacle outlet
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relative to one another. For example, the configurations can include operating a
selected one of the switching devices to open the switching device and turn off the
load connected to it where the operation occurs: 1) immediately upon loss of the
primary AC power source; 2) subsequent to the loss of the primary AC power source
once the connected load communicates that it is ready for shutdown; or 3) based on a
charge status and/or capacity of the DC power source. According to one embodiment,
the preceding are referred to as shutdown conditions, that 1s, selected receptacle
outlet(s) are shutdown once the conditions are met.

Further, the configurations may include time-based conditions where one or
more timers are be set such that the operation of the switching devices 30, 32 1s done
in a particular sequence or as a result of a particular set of circumstances, tor example,
operational circumstances concerning either or both of the UPS 12 and the electrical
load 16. In some embodiments, 1t 1s advantageous that the UPS 12 can execute
shutdown procedures without continuous communication with the connected load.
That is, the UPS may complete a procedure to shutdown a receptacle outlet(s) once
the procedure is started. The preceding is true even for procedures that are initiated
by the conditions of the electrical load because the procedure can be completed once
started without further knowledge of the state of the electrical load (where for
example further network communication with the load 1s not available). In
accordance with a further embodiment, the network communication 1s not required
once the UPS is programmed with the shutdown conditions.

In a further embodiment, the UPS 12 may be configured to re-close the
switching device to reconnect the receptacle outlet(s) to the output when AC power 1s
restored, for example, at the input 38. In accordance with some embodiments, the
control unit may also be set for a variety of reboot options. For example, a first
receptacle outlet(s) may be reconnected to the output ot the UPS as soon as AC power
is restored at the input 38 (this may be the condition established for the most critical
electrical load). In addition, a second receptacle outlet(s) may be reconnected to the
output of the UPS following a predetermined amount of elapsed time subsequent to
the restoration of AC power at the input 38. As another option, a receptacle outlet(s)

may be reconnected to the output of the UPS when the charge state of the DC power
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source reaches a predetermined threshold. Where a plurality ot switched receptacle
outlets are employed, the preceding conditions can be customized to, tor example,
provide a coordinated and staggered power restoration to separate groups of loads.

The above-described approach can allow a UPS to include a plurality of
discrete configurations where each configuration is employed to independently
control one or more receptacle outlets that are separate trom other receptacle outlets
that may also be independently switched. As a result, a single UPS may provide a
level of control over switched receptacle outlets that from a conceptual standpoint
provides a plurality of “virtual” UPSs within a single UPS.

Referring now to FIG. 3, a system 60 includes a UPS 62 that includes a first
receptacle outlet 64, a second receptacle outlet 66, and a third receptacle outlet 68.
The system also includes a first electrical load 74, a second electrical load 76, a third
electrical load 78, electrical conductors 84, electrical conductors 86 and electrical
conductors 88. In the illustrated embodiment, the first receptacle outlet 64 supplies
power from the UPS to the first electrical load via electrical conductors 84, the second
receptacle outlet 66 supplies power to the second electrical load 76 via electrical
conductors 86 and the third receptacle outlet 68 supplies power from the UPS to the
third electrical load 78 via electrical conductors 88. According to one embodiment,
one or more of the electrical conductors include a plug-in power cord. According to
one embodiment, the communication network 70 connects the UPS 62 to each of the
first electrical load 74, the second electrical load 76, and the third electrical load 78 to
provide communication between the UPS 62 and the electrical loads over the network
using a web-based protocol.

In accordance with one embodiment, the UPS 62 includes a first configuration
94 associated with turning off power to the first receptacle outlet 64, a second
configuration 96 which is associated with turning oft power to the second receptacle
outlet 66 and a third configuration 98 which is associated with turning oft power to
the third receptacle outlet 68. In accordance with one embodiment, the first
configuration 94, the second configuration 96, and the third configuration 98 are
included in the control unit, for example, the control unit 34 as illustrated in FIG. 1.

Further, each of the shut-down configurations can be executed independently of one
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another such that the UPS 62 may be described as including a plurality ot virtual
UPSs, for example, a first virtual UPS 57, a second UPS virtual 58, and a third virtual
UPS 59. Specifically, from the perspective of the isolation of the separate electrical
loads 74, 76, 78, each electrical load can be shut down independently of any ot the
other electrical loads which may also be connected to other switched receptacle
outlets.

In general, the configurations 94, 96, 98 can include one or more conditions
that are evaluated to determine whether an individual receptacle outlet or associated
group of a plurality of receptacle outlets should be shut down (or, if previously
shutdown, re-connected to the output of the UPS). These conditions can include
conditions concerning the status of the electrical load connected to the receptacle
outlet, the status of the UPS, the status of both the UPS and the electrical load
connected to the receptacle outlet and any other information that may be relevant to
determining whether conditions warrant a shut down of the electrical load connected
to the receptacle outlet(s) associated with the configuration. As mentioned above, the
conditions that would warrant such a shut down may be customized for a particular
application, therefore, a single UPS can include shut down conditions that are
customized for each virtual UPS provided by the UPS 62.

Some of the conditions concerning the UPS that may be relevant to whether an
electrical load can be shutdown include the expected run time of the UPS, tor
example, the expected run time of the UPS given a current loading while the UPS 1s
on battery and is not being supplied an AC input. In addition, other conditions
including the battery voltage, the state of charge of the battery, the capacity of the
battery, the status of the AC input, the instantaneous demand on the UPS and
conditions concerning the environment of the UPS, for example, the temperature ot
the UPS (or the ambient temperature of the surrounding environment) may be
included in any of the configurations 94, 96, 98. The preceding provide some
examples and are not intended to limit the conditions to those listed. Other conditions
may be employed.

Conditions concerning the UPS can also be relevant to whether an electrical

load can be re-connected to the UPS. In some embodiments, timers are employed to
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determine an elapsed time since AC power was restored at the input 38. In one
embodiment, receptacle outlets are reconnected following a predetermined period
following the restoration of AC power at the input. Further, in some embodiments,
the outlets that supply less critical electrical loads are reconnected some time after the
connection of outlets that supply more important electrical loads.

Conditions concerning the load that may be relevant can include user-detined
conditions. For example, a virtual UPS can be shut down based on the time of day
(for example, a periodic shut down that 1s scheduled in the interest ot conserving
energy during periods when the connected load is not used by end users). In
particular, where the electrical load is a computer, there may be periods during the
day, for example, in the evening or early morning hours where all computing
resources are not required such that one or more of the connected computers can be
turned off to conserve power or to reduce power consumption. Further, in some
embodiments, an outlet or group of outlets 1s not shutdown until the UPS receives an
indication from the connected electrical load that it is ready to be de-energized. For
example, a server may shut itself down and then signal that 1t 1s ready to be de-
energized.

In addition to the preceding, in accordance with some embodiments, the
unique configurations available for each of the virtual UPSs 57, 58, 59 allow a user to
further customize the operation of the electrical load without impacting others of the
electrical loads connected to the UPS 62.

Because, the network allows direct communication between the UPS 62 and
each of the individual electrical loads 74, 76, 78 the status of the connected loads can
be provided to the control unit to determine whether the associated virtual UPS should
operate to turn off power supplied to the receptacle outlet(s) included 1n the virtual
UPS. However, in accordance with some embodiments, the status of the electrical
load 1s not included in the shutdown conditions.

As mentioned above, the configuration profiles 94, 96, 98 may be included 1n
a control unit in the UPS in accordance with one embodiment. Referring now to FIG.

4. a control unit 100 is illustrated in accordance with an embodiment. As illustrated

in FI1G. 4, a control unit is included in a UPS that supplies power to a first electrical
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load 102, a second electrical load 104, and a third electrical load 106. According to
one embodiment, the UPS includes a first receptacle outlet 107, a first switching
device 108, a second receptacle outlet 109, a second switching device 110, a third
receptacle outlet 111 and a third switching device 112. Further, power 1s supplied
from the UPS to each of the electrical loads 102, 104, 106 via the first receptacle
outlet 107 and the first switching device 108, the second receptacle outlet 109 and the
second switching device 110, and the third receptacle outlet 111 and the third
switching device 112, respectively. As explained above, the power supplied from the
UPS is AC power provided at the output of the UPS and the switching devices act to
isolate a respective receptacle outlet or group of receptacle outlets from the output of
the UPS, for example, to deenergize an electrical load.

As illustrated in FIG. 4, each of the switching devices 108, 110, 112 1s
operated based on a configuration that can be customized for the load to which the
respective switching device is connected. Accordingly, the control unit 100 includes
a first module 114 which includes a first configuration, a second module 116 that
includes a second configuration and a third module 118 that includes a third
configuration. Further, although each module includes a separate configuration that
can be customized for a particular receptacle outlet(s) and electrical load(s) each of
the first module 114, the second module 116, and the third module 118 can include
unique configurations or the same configuration.

In the illustrated embodiment, each module includes at least two inputs, a first
input concerns the status of the UPS and a second input concerns the status ot the load
connected to the receptacle outlet or group of receptacle outlets connected to the
switching device associated with the module. Further, as described above, each
configuration may employ conditions to initiate the operation of the switching device
to turn off power to the connected load based on the status of the connected load
and/or the status of the UPS or any of the preceding and other conditions relevant to
operation of the load and/or the UPS in combination. Further, the modules and

associated configuration may also be employed to turn on power to the connected

load.
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As one example, the operation of the electrical loads may be prioritized with
Load 1 having the highest priority, Load 2 having an intermediate priority and Load 3
106 having the lowest priority. In this example, the status of the UPS and the
expected run time are employed to determine whether one or more of the switching
devices should be operated to isolate the associated electrical load. In a first example,
a loss of AC input power supplying the UPS may be employed by the second module
116 and the third module 118 to substantially immediately generate an output that
causes the switching device 110 and the switching device 112, respectively, to
disconnect the receptacle outlets the second receptacle outlet 109 and the third
receptacle outlet 111(and as a result, the second electrical load 104 and the third
electrical load 106) from the output of the UPS. In addition, the first module 114 may
include a configuration that allows the first electrical load 102 to continue to operate
and remain connected to the UPS output until such time as the expected run time of
the UPS drops below a predetermined threshold. In accordance with one
embodiment, this approach 1s employed to ensure that the charge on the batteries
included in the UPS does not drop below the predetermined level.

[n a further embodiment, the modules 114, 116, 118 may be configured
differently such that three separate predetermined thresholds are established, for
example, a first threshold based on a first value of the expected runtime, a second
threshold based on a second value of the expected runtime and a third threshold based
on a third value of the expected runtime. According to one example of this
embodiment, module 1 operates to provide a signal to open the first switching device
108 when the first threshold 1s reached, module 2 operates to provide a signal to open
the second switching device 110 when the second threshold is reached and module 3
operates to provide a signal to open the third switching device 112 when the third
threshold 1s reached. For example, the first module 114 can be configured to turn off
power to the first electrical load 102 when the expected run time decreases to ninety
percent of nominal, the second module 116 can be configured to turn oft power
supplied to the second electrical load 104 when the expected run time decreases to
seventy percent and the third module 118 can be configured to tumn oft power to the

third electrical load 106 when the expected run time decrease to fifty percent. Thus,
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the UPS can provide power to a critical load for a period of time after other loads have
been disconnected.

In various embodiments, the modules 114, 116, 118 can include hardware,
software or a combination of hardware and software. For example, in one
embodiment, the modules 114, 116, 118 include algorithms that employ the
conditions specified for the shutdown of the loads 102, 104 and 106, respectively, to
determine whether a shutdown condition has occurred. In one embodiment, each
module includes a separate algorithm while in an alternate embodiment, a single
algorithm processes the conditions/variables provided by each of the modules 114,
116 118 to determine whether the module should 1nitiate an operation (either opening
or closing) of the switching device with which it 1s associated. In a further
embodiment, the functionality of the nodules 114, 116 and 118 are provided in a
single module. According to one embodiment, the single module includes an
algorithm that can operate on one set of variables or a plurality of sets of variables, for
example, a first set of variables corresponding to a first configuration for a first
receptacle outlet(s) and a second set of variables corresponding to a second
configuration for a second receptacle outlet(s).

The embodiments described herein may be employed with any type oft
electrical load supplied by a UPS. For example, embodiments may be employed with
data center load including computers, servers, printers and other peripherals, HVAC
equipment, lighting and receptacles, etc.

In some embodiments, a configuration of the UPS may be performed with
software, for example, software that may be loaded on the UPS 12. Accordingly, 1n
some embodiments, a computer readable medium stores sequences of instructions
including instructions that will cause a processor to perform a method of isolating a
first power outlet included in a UPS from an output of the UPS where the UPS also
includes a second power outlet configured to be coupled to an electrical load. In some
embodiments, the method includes acts of receiving configuration intformation,
including information concerning a first condition that is independent ot the second
power outlet and the second electrical load, and determining whether to disconnect the

first power outlet from the output based on the first condition. According to a turther
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embodiment, the first power outlet 1s configured to supply power to a first electrical
load, and the first condition concerns at least one of a status of the UPS and a status of
the first electrical load.

This preceding is just one example of such an embodiment. Other
embodiments, including those directed to configuring one or more modules with
configurations for independently 1solating power outlets of a UPS may also be
similarly stored and executed.

What 1s claimed 1s:
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CLAIMS

1. A UPS, comprising:

an input configured to be coupled to an AC power source;

a DC power source;

an output configured to receive power from at least one of the AC power source

and the DC power source;

a first switched receptacle outlet coupled to the output and configured to be

coupled to a first electrical load; |

a second switched receptacle outlet coupledito the output and configured to be

coupled to a second electrical load; and i
a control unit configurable to provide a first {iconﬁguration associated with the
first switched receptacle outlet and a second conﬁgf;lration associated with the second
switched receptacle outlet, wherein the first conﬁgu{ration is employed by the control
unit to control a connection of the first switched receptacle outlet to the output based on
a first status of the UPS and a status of the first electrical load, and wherein the second
contiguration 1s employed by the control unit to control a connection of the second

switched receptacle outlet to the output based on a second status of the UPS and a status

of the second electrical load.

2. The UPS of claim 1, further comprisiéng a housing enclosing the UPS,

wherein each of the tirst switched receptacle outlet and the second switched receptacle

outlet are located at an exterior surface of the housing.
i

3. The UPS of claim 1, wherein at least one of the first switched receptacle

outlet and the second switched receptacle outlet includes a plurality of switched

receptacle outlets.

4. The UPS of claim 1, further comprising an interface coupled to the

control unit, wherein the interface is configured to bei employed in configuring the

control unit with the first configuration.

|
|
e
'!
|
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J. The UPS of claim 4, wherein the interface 1s configured to allow a
configuration of the control unit over a network using a web-based protocol.

6. The UPS of claim 1, wherein the cdntrol unit is configured to disconnect

the first switched receptacle outlet from the output? based on the first configuration.

7. The UPS of claim 6, wherein the Dﬁ power source Includes a battery,
and wherein the status of the UPS is evaluated at l#ast in part by a capacity of the
battery.

8. The UPS of claim 1, wherein the status of the first electrical load

includes an on/off status of the first electrical load.

9. The UPS of claim 1, wherein the UPS further comprises:

a first switching device coupled to the outpl{Jt and the first switched receptacie
outlet; and .

a second switching device coupled to the output and the second switched
receptacle outlet, '

wherein the control unit is further configured to control an operation of the first

switching device and an operation of the second switching device.

10.  The UPS of claim 9, wherein the control unit generates a signal based at
least on a condition included in the first conﬁguratibn being met, and wherein the signal
is received by the first switching device which acts to operate the first switching device
to disconnect the first switched receptacle outlet from the output following receipt of the
signal. .

11. A method of independently controlling a first power outlet and a second
power outlet included in a UPS, the first power outlet coupled to an output of the UPS

and supplying power to a first electrical load and the second power outlet coupled to the
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output of the UPS and supplying power to a second electrical load, the method
comprising acts of:

configuring the UPS to operate to turn off power to the first power outlet based
on a first condition that concerns a first status of the UPS and a status of the first
electrical load; and

configuring the UPS to operate to turn off ﬁower to the second power outlet
based on a second condition that concerns a seconéi status ot the UPS and a status of the

second electrical load.

12.  The method of claim 11, wherein tﬁe UPS includes an AC input
configured to receive power from an AC power soilrce, and wherein the status of the

UPS includes an availability of the AC power at the AC input.

13.  The method of claim 11, wherein thé act of configuring includes an act

ot contiguring the UPS over a network using the web-based protocol.

14.  The method of claim 13, further comprising an act of communicating

status information from the first electrical load to the UPS over the network.

15. The method of claim 11, wherein the UPS includes an interface, and

wherein the act of configuring includes an act of employing the interface to configure

the UPS.

16.  The method of claim 11, further comprising acts of:

configuring the UPS to turn off power to a first plurality of power outlets based
on the first condition, wherein the first power outle'ti 1S included in the first plurality of
power outlets;

configuring the UPS to turn off power to a second plurality of power outlets
based on the second condition, wherein the second power outlet 1s included in the

second plurality ot power outlets.
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17.  The method of claim 16, wherein the UPS includes a DC power source,
and wherein the method further comprises an act of determining whether each of the
first condition is met and the second condition is met based at least in part on an
expected runtime of the UPS supplying power to the first electrical load and the second

electrical load trom the DC power source.

18.  The method of claim 11, wherein tﬂe UPS includes a battery, and

wherein the first condition includes a charge state of the battery.

19.  The method of claim 11, wherein tﬁe UPS is configured over a network

using a web-based protocol.

20.  The method of claim 19, turther corfnprising acts of storing a first
shutdown configuration for the first power outlet ahd configuring the UPS to turn off
power to the first power outlet based on the first shutdown configuration regardless of

whether a connection of the UPS to the network is available.

21. The method of claim 11, wherein the first status of the UPS 1s different
than the second status of the UPS.

22.  The method of claim 11, wherein the first condition is independent of the
second power outlet and the second electrical load, ;and wherein the second condition is

independent of the first power outlet and the first elbctrical load.

23. A computer readable medium haviné stored thereon sequences of
instructions including instructions that will cause a brocessor to perform a method of
isolating each of a first power outlet and a second pbwer outlet included 1n a UPS from
an output of the UPS where the first power outlet is;conﬁgured to be coupled to a first

electrical load and the second power outlet is configured to be coupled to a second

electrical load, the method comprising acts of:
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receiving configuration information, including a first condition concerning a
first status of the UPS and a status of the first electrical load, and also including a
second condition concerning a second status of the UPS and a status of the second
electrical load;

determining whether to disconnect the first power outlet from the output based
on the first condition; and

determining whether to disconnect the second power outlet from the output

based on the second condition.

24.  The computer readable medium of claim 23, wherein the method further

comprises an act of receiving the configuration information over a network.

25.  The computer readable medium of claim 24, wherein the method further
comprises an act of configuring the UPS to selectively turn off power to the first power
outlet and the second power outlet based on a first shutdown configuration and a second

shutdown configuration, respectively, regardless of whether a connection of the UPS to

the network is avatilable.

26. A UPS, comprising:

a first input configured to couple to a primary source of power;

a second nput configured to couple to a secondary source of power;

an output, wherein the UPS is configured to provide power supplied from the
second source of power to the output when the primary source of power is unavailable;

a first switched receptacle outlet coupled to the output and configured to be
coupled to a first electrical load;

a second switched receptacle outlet coupled to the output and configured to be
coupled to a second electrical load; and

a control unit in communication with each of the first load and the second load,

wherein the control unit is configured to communicate with the first electrical

load and the second electrical load, respectively,
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wherein the control unit is configured to establish a first configuration employed
to 1solate the first electrical load from the output based on information communicated
from the first load and a first condition of the UPS , and
wherein the control unit is configured to establish a second configuration employed to
1solate the second electrical load from the output based on information communicated

from the second load and a second condition of the UPS.

27.  The UPS of claim 26, further comprising a housing enclosing the UPS,
wherein each of the first switched receptacle outlet and the second receptacle outlet are

located at an exterior surface of the housing.

28.  The UPS of claim 26, wherein at least one of the first switched
receptacle outlet and the second receptacle outlet includes a plurality of switched

receptacle outlets.

29.  The UPS of claim 26, further comprising an interface coupled to the
control unit and configured to provide the communication with each of the first load and
the second load,

wherein the interface is configured to allow a configuration of the control unit

over a network using a web-based protocol.

30.  The UPS of claim 29, wherein the interface is configured to be employed
in configuring the control unit with the second configuration over the network using the

web-based protocol.

31.  The UPS of claim 26, wherein the control unit is configured to
disconnect the first switched receptacle outlet from the output based on the first

contfiguration.
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32.  The UPS of claim 31, wherein the DC power source includes a battery,
and wherein the first condition of the UPS is evaluated at least in part by a capacity of

the battery.

33. The UPS of claim 26, wherein a status of the first electrical load

communicated to the UPS includes an on/off status of the tirst electrical load.

34.  The UPS of claim 26, wherein the UPS turther comprises:

a first switching device coupled to the output and the first switched receptacle
outlet; and

a second switching device coupled to the output and the second receptacle
outlet, _

wherein the control unit 1s further configured to control an operation of the first

switching device and an operation of the second switching device.

35.  The UPS of claim 34, wherein the control unit generates a signal based at
least on a condition included in the first configuration being met, and wherein the signal
1s received by the first switching device which acts to operate the first switching device
to disconnect the first switched receptacle outlet from the output following receipt of the

signal.

36. A method of controlling a first power outlet and a second power outlet
included in a UPS, the first power outlet coupled to an output of the UPS and supplying
power to a first electrical load and the second power outlet coupled to the output of the
UPS and supplying power to a second electrical load, the UPS including a control unit,
the method comprising acts of:

communicating information from the first electrical load to the control unit;

configuring the UPS to control an on/off status of the first power outlet based on
a first condition that concerns a first status of the UPS and a status of the first electrical

load;
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“communicating information from the second electrical load to the control unit;
and
configuring the UPS to control an on/off status of the second power outlet based
on a second condition that concerns a second status of the UPS and status of the second

electrical load.

37.  The method of claim 36, further comprising acts of:

configuring the UPS to turn off power to a first plurality of power outlets
included in the UPS based on the first condition, wherein the first power outlet is
included in the first plurality of power outlets; and

configuring the UPS to turn off power to a second plurality of power outlets
included in the UPS based on a second condition, wherein the second power outlet 1s
included in the second plurality of power outlets, and wherein the second condition is

independent of a status of the first electrical load.

38.  The method of claim 37, wherein the UPS includes a DC power source,
and wherein the method further comprises an act of determining whether each of the
first condition 1s met and the second condition is met based at least in part on an
expected runtime of the UPS supplying power to the first electrical load and the second

electrical load from the DC power source.

39.  The method of claim 36, wherein the UPS includes a battery, and

wherein the first condition includes a charge state of the battery.

40.  The method of claim 36, wherein the acts of communicating include

communicating over a network using a web-based protocol.

41.  The method of claim 36, further comprising acts of:
configuring the UPS to turn off power to the first power outlet based on the first

condition and to turn on power to the first power outlet based on a third condition that is

ditferent than the first condition; and
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configuring the UPS to turn off power to the second power outlet based on the
second condition and to turn on power to the second power outlet based on a fourth

condition that 1s different than the second condition.

42. A computer readable medium having stored thereon sequences of
instructions including instructions that will cause a processor to perform a method of
1solating each of a first power outlet and a second power outlet included in a UPS from
an output of the UPS where the first power outlet is configured to be coupled to a first
electrical load and the second power outlet is conﬁgured to be coupled to a second
electrical load, the method comprising acts of:

communicating information from the first electrical load to the UPS;

configuring the UPS to control an on/off status of the first power outlet based on
a first condtition that concerns a first status of the UPS and a status of the first electrical
load; l

communicating information from the second electrical load to the UPS; and

contiguring the UPS to control an on/off status of the second power outlet based
on a second condition that concerns a second status of the UPS and a status of the

second electrical load.

43.  The computer readable medium of claim 42, wherein the acts of

communicating include communicating over a network.

44.  The computer readable medium of claim 43, wherein the method further
comprises an act of configuring the UPS to selectively turn off power to the first power
outlet and the second power outlet based on a first shutdown configuration and a second

shutdown contiguration, respectively, regardless of whether a connection of the UPS to

the network 1s available.

45. A UPS, comprising:
a first input configured to be coupled to a first power source;

a second input configured to be coupled to a second power source;



|
CA 02725411 2014-05-28

8-

an output configured to provide power derived from at least one of the first
power source and the second power source;

a first outlet coupled to the output and configured to be coupled to a first
electrical load;

a second outlet coupled to the output and configured to be coupled to a second
electrical load;

a control unit configurable to receive information related to the first electrical
load and information related to the second electrical load, to control output power from
the first outlet based on the information related to the first electrical load and a status of
the UPS, and to control output power from the second outlet based on the information

related to the second electrical load and a status of the UPS.

46.  The UPS of claim 43, further comprising a housing enclosing the UPS,
wherein each of the first outlet and the second outlet are located at an exterior surface of

the housing.

47. The UPS of claim 45, wherein at least one of the first outlet and the

second outlet includes a plurality of outlets.

48.  The UPS of claim 435, further comprising a communications interface

coupled to the control unit.

49, The UPS of claim 48, wherein the communications interface is

configured to receive communications from a network using a web-based protocol.

50.  The UPS of claim 48, wherein the second outlet is a switched receptacle
outlet, and wherein the control unit is configured to control a switching state of the

second receptacle outlet independent of a status of the first electrical load.
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51.  The UPS of claim 45, wherein the second power source includes a

battery, and wherein the status of the UPS is evaluated at least in part by a capacity of

the battery.

52. The UPS of claim 45, wherein the information related to the tirst

electrical load includes an on/off status of the first electrical load.

53.  The UPS of claim 45, wherein the second outlet is a switched receptacle

outlet, wherein the UPS further comprises:

a first switching device coupled to the output and the first outlet; and
a second switching device coupled to the output and the second outlet,

wherein the control unit is further conﬁgu}ed to control an operation of the ftirst

switching device and an operation of the second switching device.

54.  The UPS of claim 53, wherein the control unit generates a signal based at
least in part on the information received from the first electrical load, and wherein the
signal 1s recetved by the first switching device which acts to operate the first switching

device to disconnect the first outlet from the output following receipt of the signal.

55. A method of independently controlling at least a first power outlet

included in a UPS relative to a second power outlet included in the UPS, the first power

outlet coupled to an output of the UPS and supplying power to a first electrical load and
the second power outlet coupled to the output of the UPS and supplying power to a
second electrical load, the method comprising acts of:

configuring the UPS to operate to turn off power to the first power outlet based
on a first condition that is independent of the second power outlet and the second

electrical load, where the first condition is based on a status of the UPS and a status of

the tirst electrical load.
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56.  The method of claim 53, further comprising an act of configuring the
UPS to turn off power to the second power outlet based on a second condition

independent of the first power outlet and the first electrical load.

57.  The method of claim 55, wherein the UPS includes an AC input

configured to receive power from an AC power source, and wherein the status of the

UPS includes an availability of the AC power at the AC input.

58.  The method of claim 55, wherein the act of configuring includes an act

of configuring the UPS over a network using a web-based protocol.

59.  The method of claim 58, further comprising an act of communicating

status information from the first electrical load to the UPS over the network.

60. The method of claim 55, wherein the UPS includes an interface, and

wherein the act of configuring includes an act of employing the interface to configure

the UPS.

61.  The method of claim 55, further comprising acts of:

configuring the UPS to turn off power to a first plurality of power outlets based
on the first condition, wherein the first power outlet is included in the first plurality of
power outlets;

configuring the UPS to turn off power to a second plurality of power outlets
based on a second condition, wherein the second power outlet is included in the second

plurality of power outlets, and wherein the second condition is independent of a status

of the first electrical load.

62.  The method of claim 61, wherein the UPS includes a DC power source,
and wherein the method further comprises an act of determining whether each of the

first condition is met and the second condition is met based at least in part on an
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expected runtime of the UPS supplying power to the first electrical load and the second

electrical load from the DC power source.

63.  The method of claim 35, wherein the UPS includes a battery, and

wherein the first condition includes a charge state of the battery.

64.  The method of claim 55, wherein the UPS is configured over a network

using a web-based protocol.
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