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(57) ABSTRACT 

Various embodiments of a backup power system and method 
may include a transfer Switch, connections to primary and 
secondary power Sources, a stored energy component, and an 
interconnected controller with a processor and memory. The 
transfer Switch may provide power to an external load from a 
selected one of the primary power source, the secondary 
power Source, or the stored energy component. The controller 
may compare energy stored within the stored energy compo 
nent against a first threshold relating to a maximum time 
necessary for the secondary power source to at least reach a 
predetermined minimum output level, and also to compare 
the stored energy level to a second threshold greater than the 
first threshold. The second threshold may be selected to 
reduce a number of on/off cycles of the secondary power 
Source during periods of intermittent primary power fluctua 
tion that are less severe than a prolonged loss of power. 

1OO 

- - 

consigently zoo 
- 

120 

Dising WY 300 
    

    

  



Patent Application Publication Aug. 13, 2009 Sheet 1 of 4 US 2009/0204838A1 

100 

- 

consistently zoo 
- 

120 

Dising WY 300 

Secure Content 
Directory 

    

    

  

    

  



US 2009/0204838A1 Patent Application Publication 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  





EWN|| Z |kl.0 

US 2009/0204838A1 Patent Application Publication 

  



US 2009/0204838A1 

BACKUP POWER SYSTEMAND METHOD 

BACKGROUND 

0001. This application is generally directed to a stored 
energy system and method and, in one or more embodiments, 
is particularly directed to a backup power system, a controller 
useful therein, and a method for providing backup power 
having application, for example, in Support of a computer 
system or other devices that require a stable source of elec 
trical powerfor continuous, uninterrupted operation and pro 
tection of sensitive electronic components. 
0002 Conventional emergency and redundant power sys 
tems Supporting offline or near-line cogeneration or emer 
gency standby generation are generally limited in their ability 
to meet end-users’ goal of continuous, interruptible power. 
Such conventional systems typically employ a primary utility 
feed, a transfer switch and, on the other switched side of the 
transfer Switch, a generator powered by a prime mover, e.g., 
a diesel engine. 
0003. The output of the transfer switch typically feeds an 
uninterruptible power supply (UPS) or other stored energy 
system (e.g., a mechanical flywheel). Transfer Switch logic 
may be designed to power up and Switch to the generator 
when the utility mains fail for longer than a specified amount 
of time. After utility power has been restored for a sufficient 
period of time, the transfer switch is designed to switch back 
to the utility mains or primary source of power. The stored 
energy system may provide power and energy shaping in the 
time gaps or interruptions between generator fire-up, as well 
as during the transfer Switch Switching delay. 
0004 As the electrical supply grid becomes more complex 
with multiple energy providers, multiple grids, and increased 
loading, a number of failures less than a total outage during a 
single fault event often occur. For example, during failure of 
a transformer or during a series of lightning strikes in the 
power grid, power may intermittently disappearand reappear 
on the utility feed several times within a short period of time. 
Such intermittent power outages may be a precursor to a total 
power failure, or may damage electronic equipment fed by the 
grid. 
0005. This kind of cycling effect can not only result in 
power spikes that can damage sensitive electronic equipment, 
it can draina stored energy system without allowing Sufficient 
time to recharge between hits. If this sort of event occurs and 
the stored energy system does not have enough energy to 
handle the delay for the generator to achieve full power, the 
end-user's power source will see an interruption and potential 
damage to components or interruption of service often 
results. 

SUMMARY 

0006 Among other things, this disclosure provides 
embodiments of a system and method that provides a source 
of backup or emergency power to a device or system in which 
stored energy levels of a stored energy component are moni 
tored, for example, an uninterruptible power supply (UPS) or 
other electro-chemical arrangement (e.g., battery or fuel 
cell), or an electro-mechanical flywheel arrangement. In 
other embodiments, a controller that is useful in controlling 
emergency or backup transfer of power to a load is disclosed, 
as is a computer program product that contains a computer 
readable medium with computer instructions thereon that are 
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useful in programming a computer or processor to carry out 
functions that control the emergency or backup transfer of 
power to a load. 
0007. In one exemplary embodiment using a generator as 
a secondary power Source, a stored energy level in the stored 
energy component is compared against two thresholds. The 
first threshold may be defined as an amount of energy 
required by the device or system for which backup power is 
being provided (plus an additional margin, as desired) over 
the period of time that it takes a backup generator, for 
example, to reach full output. Alternatively, the first threshold 
may be expressed as the time that it takes the backup genera 
tor to come up to speed and reach full output capacity. 
0008. A second threshold may be defined as a number 
greater than the first threshold, and which is selected to mini 
mize a number of starts and stops of the generator. Alterna 
tively, the margin provided by the first threshold may be 
defined as a safe minimum level for operating the stored 
energy system without causing damage. 
0009. The system may include a data communication sys 
tem between the stored energy system and the transfer switch 
and/or the generator or other secondary power source. The 
system thus only starts the generator when it is necessary, and 
is also capable of starting the generator in advance of a pre 
dicted need, thus providing uninterrupted power. 
0010. In one embodiment, a backup power system may 
include a secondary power source; a stored energy compo 
nent capable of storing energy therein; and a controller in data 
communication with the secondary power source and the 
stored energy component. The controller may be configured 
to compare a measured energy level of energy stored within 
the stored energy component against a first threshold relating 
to a maximum time necessary for the secondary power Source 
to at least reach a predetermined minimum output level. Fur 
ther, the controller may be configured to compare the stored 
energy level to a second threshold greater than the first thresh 
old. The second threshold may be selected so as to reduce a 
number of on/off cycles of the secondary power Source during 
periods of intermittent power fluctuation of the primary 
power source that are less severe than a prolonged full power 
loss by the primary power Source. In a related aspect, the 
system may also include a transfer Switch electrically con 
nectable to a primary power source and electrically connected 
to the secondary power Source. The controller may also be 
operatively connected to the transfer switch. 
0011. In another embodiment, a method of making backup 
power available for a load that receives normal power from a 
primary power source includes providing a secondary power 
Source: providing a stored energy component; monitoring a 
stored energy level within the stored energy component; com 
paring the monitored stored energy level to a first threshold 
relating to a maximum time necessary for the secondary 
power source to at least reach a predetermined minimum 
output level; and comparing the stored energy level to a sec 
ond threshold greater than the first threshold, said second 
threshold being selected so as to reduce a number of on/off 
cycles of the secondary power source during periods of inter 
mittent power fluctuation of the primary power source that are 
less severe than a prolonged full power loss by the primary 
power source. In response to one or more comparison results, 
power may be selectively transferred to the load from one of 
the primary power source, secondary power Source, and the 
stored energy component. 



US 2009/0204838A1 

0012. In another embodiment, a computer program prod 
uct comprising a computer-readable readable medium has 
computer instructions thereon which, when executed by a 
computer, cause various functions to be carried out by the 
computer, including, for example to compare a stored energy 
level in a stored energy element to a first threshold relating to 
a maximum time necessary for a secondary power source to at 
least reach a predetermined minimum output level; to com 
pare the stored energy level to a second threshold greater than 
the first threshold, said second threshold being selected so as 
to reduce a number of on/off cycles of the secondary power 
Source during periods of intermittent power fluctuation of a 
primary power source that are less severe than a prolonged 
full power loss by the primary power source; and in response 
to one or more comparison results, generate one or more 
signals useful in commanding a selective transfer of power to 
a load from one of the primary power source, the secondary 
power source, and the stored energy component. 
0013. In another embodiment, a controller useful in select 
ing a source of power provided to a load includes one or more 
processors arranged to receive one or more parameters relat 
ing to a primary power source, a secondary power Source, and 
a stored energy component. A memory may be operatively 
connected to the processor which may be configured, inter 
alia, to compare a measured energy level representing energy 
stored within the stored energy component against a first 
threshold stored in the memory. The first threshold may relate 
to a maximum time necessary for the secondary power Source 
to at least reach a predetermined minimum output level. The 
processor may further compare the measured energy level to 
a second threshold stored in the memory. The second thresh 
old may be greater than the first threshold and selected so as 
to reduce a number of on/off cycles of the secondary power 
source during periods of intermittent power fluctuation of the 
primary power source that are less severe than a prolonged 
full power loss by the primary power source. In response to 
one or more comparison results, the processor may selec 
tively provide one or more signals that command power to be 
provided or transferred to the load from one of a primary 
power source, the secondary power source, and the stored 
energy component. 
0014. In another aspect of this embodiment, the processor 
may selectively command power to be provided to the stored 
energy component via one or more control signals if the 
measured energy level is less than the second threshold. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0015 FIG. 1 provides a block diagram of an exemplary 
embodiment of a backup power system; 
0016 FIG. 2 provides a process flowchart illustrating 
exemplary logical flow of a method for providing backup 
power; and 
0017 FIG. 3A graphically depicts various thresholds use 
ful in the system of FIG. 1 and the method of FIG. 2, and FIG. 
3B provides an alternative representation of various thresh 
olds useful in the system of FIG. 1 and the method of FIG. 2. 

DETAILED DESCRIPTION 

0018 Turning now to the Drawings, FIG. 1 provides a 
block diagram of an embodiment of a backup power system 
100. The solidlines represent powerflow (with unidirectional 
flow) and the dashed lines represent data and/or control signal 
paths (with exemplary unidirectional or bi-directional data 
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flow directions indicated by the arrows). Power mains 110 
may represent utility power or some other source of primary 
(“normal) power for load 125, e.g., single or 3-phase AC 
power at a standard Voltage. For some applications, primary 
power could be in the form of DC power. Power mains 110 
may be connected to load 125 through transfer switch 120. In 
a normal mode of operation, transfer switch 120 may directly 
connect power mains 110 to load 125 without further pro 
cessing or Switching. 
0019 Controller 130 may be arranged to monitor various 
parameters and Voltages in system 100, and may be imple 
mented by a personal computer, or some other known pro 
cessor or multiprocessor configuration running computer 
Software or firmware code appropriate to carry out the various 
control and data functions described herein. Data and/or con 
trol signals may be communicated between transfer Switch 
120 and controller 130 overlink 131. The various control/data 
signal interconnections represented by links 131 through 138 
may be made by conventional wired interfaces, or may be 
implemented by known wired or wireless techniques. Alter 
natively, controller 130 may be implemented in analog form 
appropriate in sensing and/or setting various thresholds of 
interest, for example, by use of one or more potentiometers 
and comparator circuitry. 
(0020 Memory 145 may be coupled to controller 130 in a 
known manner for storing data representing, for example, 
various operating parameters of system 100, including, but 
not limited to an energy storage condition of stored energy 
element 150, a status of secondary power source 140, and 
particular threshold values useful in making power transfer 
decisions. In the case of an analog implementation, memory 
145 might not be necessary or desired. 
0021 Secondary power source 140 is shown connected to 
transfer Switch 120, and may be a standby generator (e.g., a 
common diesel orgasturbine generator), oran electro-chemi 
cal arrangement Such as a battery with appropriate conversion 
circuitry to convert from a DC Voltage to an appropriate AC 
and/or DC voltage, as needed. Control/data path 138 may be 
used to control secondary power source 140, and/or to obtain 
status information from secondary power source 140, which 
may be used by transfer switch 120, or which may be relayed 
directly or indirectly to controller 130 via link 131. 
0022 Stored energy element 150 may be coupled to trans 
fer switch 120 (e.g., through converter 160A), and may be 
viewed as an "emergency backup power source in the event 
that the secondary power source is unavailable to provide 
power to load 125 when primary power (e.g., power mains 
110 or other source of “normal power) is unavailable or 
unreliable. Alternatively, the output of converter 160A may 
be directly coupled to load 125 and not be directly connected 
to transfer switch 120 (not shown in FIG. 1). Continuing with 
FIG. 1, one or two-way data/control signal communication 
between controller 130 and stored energy element 150 may be 
provided by link 134. Stored energy element 150 may include 
a flywheel or other kinetic energy system, or it may be a 
battery system Such as an uninterruptible power Supply 
(UPS). Depending on the type of energy stored in stored 
energy element 150, converters 160A and 160B may be use 
ful to convert the form of energy stored in stored energy 
element 150 into a form that is useful for load 125. 

0023 For example, if stored energy element 150 is a fly 
wheel that “stores” the kinetic energy of the rotating flywheel, 
converter 160A may include a generator arrangement config 
ured to convert kinetic energy of the flywheel into electric 
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power in a form that is useful for load 125 by AC-DC or 
AC-DC-AC conversion, depending upon the frequency and 
voltage required for load 125. If stored energy element 150 is 
a battery, for example, converter 160A may be a DC-AC (or 
DC-AC-DC) converter arrangement to convert DC from the 
battery into AC or DC power as necessary to satisfy the 
requirements of load 125. Converter 160A may provide or 
exchange data and/or control signals with controller 130 via 
link 132. 

0024 Converter 160B may be used when restoring the 
energy in stored energy element 150 to a desired level. For 
example, if stored energy element 150 is a battery and pri 
mary power is AC power, converter 160B may convert AC 
power received through transfer switch 120 to DC power such 
that the battery can recharge. If stored energy element 150 is 
a flywheel, for example, then converter 160B may include 
circuitry and/or components that would act to restore the 
rotational speed of the flywheel up to a nominal idle or 
standby speed so that the kinetic energy “stored in the spin 
ning flywheel is at a desired level. Converter 160B may pro 
vide or exchange data and/or control signals with controller 
130 via link 135 and with transfer Switch 120 via link 137. 

0025 Monitor 170 may be used to monitor the level of 
energy stored in Stored energy element 150, and may obtain 
operating parameters of stored energy element 150 via link 
136. Monitor 170 may be built-in or integral with stored 
energy element 150, with a conventional data interface/link 
136. If stored energy element 150 is a battery, for example, 
monitor 170 may be configured to assess the remaining 
charge in the battery, and to communicate various system 
and/or component parameters with controller 130 via link 
133. 

0026. A display and various input/output (I/O) devices 
may be interfaced with controller 130 in a known way to 
display and/or input information regarding various compo 
nents and/or parameters of system 100 or to reconfigure sys 
tem 100, as represented by display and I/O 180, interfaced 
with controller 130 via link 139. For example, various thresh 
olds useful in making power transfer decisions may be input 
into memory 145 via controller 130 and representations 
thereof may be displayed to an operator using I/O function 
ality in display and I/O 180. 
0027 Various aspects of the system embodiment above 
will now be discussed with respect to FIG. 1. In one aspect, 
backup power system 100 includes secondary power source 
140, stored energy component 150 capable of storing energy 
in one form or another, and controller 130 which is in data 
communication (e.g., using data/control lines 131, 134) with 
secondary power source 140 and stored energy component or 
element 150. 

0028 Controller 130 may be configured, inter alia, to 
compare a measured energy level of energy stored within 
stored energy component 150 against a first threshold (e.g., 
E1 or T1) relating to a maximum time necessary for second 
ary power source 140 to at least reach a predetermined mini 
mum output level. Further, controller 130 may be configured 
to compare the stored energy level to a second threshold (e.g., 
E2 or T2) greater than the first threshold. The second thresh 
old may be selected so as to reduce a number of on/off cycles 
of secondary power source 140 during periods of intermittent 
power fluctuation of primary power source/power mains 110 
that are less severe than a prolonged or complete power loss 
by primary power source 110. 

Aug. 13, 2009 

0029. In this embodiment, controller 130 may be con 
trolled and arranged so as to selectively provide power to 
external load 125 from one of primary power source 110. 
secondary power source 140, and stored energy component 
150 in response to one or more comparison results made by 
controller 130, e.g., comparing the stored energy level to one 
or more predetermined thresholds, or to thresholds that are 
changed in response to dynamic events occurring in or oth 
erwise affecting system 100. In a related aspect, controller 
130 and transfer switch 120 may be configured to provide 
power to external load 125 from stored energy component 
150 during periods of intermittent power fluctuation, for 
example, when a Voltage of power mains 110 is fluctuating or 
is otherwise abnormal, i.e., where the Voltage is spiking and/ 
or sagging. 
0030. In a further aspect of this embodiment, transfer 
switch 120 is capable of being electrically connected to pri 
mary power source 110 and secondary power source 140, and 
operation of transfer switch 120 may be directly or indirectly 
controlled or commanded by controller 130 so as to provide 
power to external load 125 from a selected one of primary 
power source 110, secondary power source 140, and stored 
energy component 150. 
0031. In another aspect, controller 130 and transfer switch 
120 are configured to selectively restore the stored energy 
level in stored energy component 150 to at least the second 
threshold in response to a comparison result indicating that 
the stored energy level is less than the second threshold. This 
may be accomplished, for example, by operatively connect 
ing secondary power source 140 to stored energy component 
150 or, in another aspect, the stored energy level in stored 
energy component 150 may be restored, at least in part, by 
operatively connecting primary power source 110 to stored 
energy component 150 (via transfer switch 120, for example). 
0032. In a further aspect, controller 130 and transfer 
switch 120 are configured to selectively restore the stored 
energy level in stored energy component 150 to a predeter 
mined energy level greater than the second threshold, i.e., to 
a level closer to a “full level and, this may be done by using 
secondary power source 140. This could be considered to be 
a “third threshold'. Additional thresholds may be used to suit 
the particular operational needs for the system. In another 
aspect of this embodiment, secondary power source 140 may 
provide power to external load 125 through transfer switch 
120. 

0033. Further, and in response to an indication that the 
stored energy level in stored energy component 150 is not 
greater than the first threshold, the controller may be config 
ured to energize secondary power source 140. 
0034 Additionally, controller 130 may be configured to 
energize secondary power source 140 if primary power 
source 110 is not available, or is deemed to be unreliable or 
providing power of unacceptable quality for a particular type 
of load 125 being energized. 
0035. In another aspect, and in response to an indication 
that the stored energy level is greater than the second thresh 
old, controller 130 may be configured to place secondary 
power source 140 in a standby mode. 
0036) System 100 may also include memory 145 operably 
connected to controller 130, and configured to at least store 
the first and second thresholds. Further, system 100 may also 
include a display and at least one input/output device oper 
ably connected to said controller, e.g., a keyboard and/or 
mouse, and other conventional peripheral equipment. 
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0037. In an embodiment where secondary power source 
140 is a generator, and assuming that the generator Subsystem 
were energized or activated in advance of another outage 
(after stored energy component 150 fell below a first thresh 
old), and allowed to stay running until stored energy compo 
nent 150 reached a minimum acceptable level of power (i.e., 
a second threshold greater than the first threshold) a user's 
exposure to and concerns relating to power interruption in 
load 125 approaches zero. 
0038 FIG. 3B depicts an exemplary implementation of 
the two thresholds mentioned above. The first threshold, e.g., 
T1, could be defined as the time it takes the generator sub 
system to reach full potential plus some sufficient margin 
(e.g., “Vs). Alternatively, this additional margin could be 
defined as a safe minimum level for stored energy system 150 
to be maintained at without causing damage to a connected 
load 125. 

0039. The second threshold, e.g., T2, could be defined as a 
time greater than T1 and designated as 100% capacity of 
stored energy system 150 (e.g., “V”), but could be judi 
ciously chosen to minimize the number of starts/stops of the 
generator Subsystem. For example, if T2 is chosen to be too 
close in value to T1, the generator Subsystem, or more 
broadly, secondary power source 140, will be cycled on and 
off too frequently, leading to possible degradation of its 
capacity to be available when secondary power is needed for 
load 125, as well as causing undesirable wear and tear on 
various electro-mechanical components that might be con 
tained therein. 

0040 FIG. 3A provides an alternative view of the first and 
second thresholds. In this depiction, measured in units of 
energy, E1 and E2, E1 corresponds to the minimum energy 
necessary to be stored in stored energy element 150 for pro 
vision to load 125 during the time that the generator sub 
system takes to reach a full potential plus some Sufficient 
margin, for example, “Vs. E2 corresponds to an energy 
level necessary to be stored in stored energy element 150 for 
possible provision to load 125 during the longer period of 
time that the generator Subsystem may take to reach a final 

99 Voltage, for example, 'Vy. 
0041 FIG. 3A goes on to illustrate that the thresholds E1 
and E2 (T1 and T2) may be dynamic values, depending on a 
particular load 125 being supplied, the history or future pro 
jections of the stability, availability of power mains 110, or 
due to degradation of secondary power source 140 and/or 
stored energy element 150, or some other quantifiable 
degrading effect on the conversion efficiency of system 100 in 
a backup power mode. Dynamic thresholds E1' and E2 illus 
trate an increase of the threshold related to the occurrence of 
an event at time T, which has stabilized at a higher 
threshold value at later time TEVENT. The threshold values 
may increase or decrease, and may be input into system 100 
by display I/O device(s) 180 due to an event in system 100, 
gradual degradation of system components, or by operator 
preference. 
0042 Another embodiment of this disclosure is provided 
in FIG. 2, in which a method for providing backup power is 
illustrated. In this embodiment, the process starts at step 
S210, and proceeds to step S220 where a decision is made as 
to whether the level of stored energy (SE) in stored energy 
element 150 is greater than first threshold, E1. If not, then step 
S230 energizes secondary power system 140 if primary 
power 110 is not available. The stored energy level SE may be 
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restored by primary power 110, is such power is available, 
without the need for energizing secondary power system 140. 
0043. If SEZE1, then a further determination is made at 
step S240 whether SEZE2. If this logical condition is true, and 
if primary power is available, then secondary power system 
140 is returned to a “standby' condition at step S250. Other 
wise, i.e., if E1<SEs E2, then, at step S260, energy is contin 
ued to be restored to stored energy element 150 if either 
primary or secondary power is available. The process repeats 
at step S270 by returning to step S210. 
0044. In related aspects of this embodiment, and as illus 
trated by the flowchart of FIG. 2, a method of making backup 
power available for a load that receives normal power from a 
primary power source 110 includes providing secondary 
power source 140; providing stored energy component 150; 
monitoring a stored energy level within stored energy com 
ponent 150; comparing the monitored stored energy level to a 
first threshold (E1) relating to a maximum time and/or energy 
level necessary for the secondary power source to at least 
reach a predetermined minimum output level; and comparing 
the stored energy level to a second threshold (E2) greater than 
the first threshold (E1). The second threshold E2 may be 
selected so as to reduce a number of on/off cycles of second 
ary power source 140 during periods of intermittent power 
fluctuation of primary power source 110 that are less severe 
than aprolonged full power loss by the primary power source. 
Further, and in response to one or more comparison results, 
power may be selectively transferred to load 125 from one of 
the primary power source 110, secondary power source 140, 
and stored energy component 150. 
0045. In a further aspect of the embodiment, power may be 
selectively transferred to load 125 from stored energy com 
ponent 150 during periods of intermittent power fluctuation. 
Further, the stored energy level in stored energy component 
150 may be selectively restored to at least the second thresh 
old in response to a comparison result indicating that the 
stored energy level is less than the second threshold. The 
stored energy level in stored energy component 150 may be 
selectively restored by transferring power from secondary 
power source 140 to stored energy component 150. Alterna 
tively, the stored energy level in stored energy component 150 
may be selectively restored by transferring power from pri 
mary power source 110 to stored energy component 150, and 
may be further restored to a predetermined energy level 
greater than the second threshold, for example, to full capac 
ity or to some other level greater than the second threshold 
and less than full capacity. 
0046. In a related aspect, power may be selectively trans 
ferred to load 125 from secondary power source 140. An 
aspect of the method may include energizing the secondary 
power source in response to an indication that said stored 
energy level is not greater than the first threshold, and/or the 
secondary power Source may be energized if normal power 
received from the primary power source is not available. In a 
further aspect, the secondary power source may be in a 
standby mode in response to an indication that the stored 
energy level is greater than the second threshold. 
0047. In one or more embodiments, the first and second 
thresholds may be stored in a memory operably connected to 
a processor, and a status or other system-related information 
may be displayed, for example, an operational status of the 
secondary power source and the stored energy component 
may be displayed. As mentioned above, in the case of an 
analog controller 130, the thresholds may be implemented by 
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appropriate analog circuitry that establishes the desired 
thresholds in terms of Voltages, for example. 
0048. In another embodiment, computer instructions may 
be encoded onto a computer-readable readable medium hav 
ing computer-readable program code embodied therein (e.g., 
floppy disk, CD, or firmware) for causing a computer to 
control power transfer to a load from one or more sources of 
power. Upon execution by the computer, the computer-read 
able code may cause the computer, inter alia, to compare a 
stored energy level in a stored energy element to a first thresh 
old relating to a maximum time necessary for a secondary 
power source to at least reach a predetermined minimum 
output level. In addition, the computer may also compare the 
stored energy level to a second threshold greater than the first 
threshold. The second threshold may be selected so as to 
reduce a number of on/off cycles of the secondary power 
Source during periods of intermittent power fluctuation of a 
primary power source that are less severe than a prolonged 
full power loss by the primary power source. In response to 
one or more comparison results, the computer may then be 
instructed to generate one or more signals useful in com 
manding a selective transfer of power to a load from one of the 
primary power source, the secondary power Source, and the 
stored energy component. In a further aspect of this embodi 
ment, the computer code may cause the computer to monitor 
a stored energy level within the stored energy component. 
0049. In another embodiment, controller 130 is configured 

to be useful in selecting a source of power provided to load 
125, and may include one or more processors arranged to 
receive one or more parameters relating to primary power 
Source 110, secondary power source 140, and stored energy 
component 150. Memory 145 may be operatively connected 
to the processor, and the processor may be configured to 
compare a measured energy level representing energy stored 
within stored energy component 150 against a first threshold 
(e.g., T1 or E1) stored in memory 145. 
0050. As discussed above, the first threshold may relate to 
a maximum time necessary for secondary power source 140 
to at least reach a predetermined minimum output level. The 
processor may also compare the measured energy level to a 
second threshold (e.g., E2 or T2) stored in memory. The 
second threshold may be greater than the first threshold and 
selected so as to reduce a number of on/off cycles of second 
ary power source 140 during periods of intermittent power 
fluctuation of primary power source 110 that are less severe 
than a prolonged full power loss by primary power Source 
110. 
0051. In response to one or more comparison results, the 
processor may selectively provide one or more signals that 
command power to be provided to load 125 from one of 
primary power source 110, secondary power source 140, and 
stored energy component 150. In another aspect of this 
embodiment, the processor may selectively command power 
to be provided to stored energy component 150 if the mea 
sured energy level is less than the second threshold. 
0052. The above-described embodiments are merely 
exemplary in nature, and are not intended to limit the scope of 
the inventive concept as set forth in the following claims. 

What is claimed is: 
1. A backup power system, the system comprising: 
a secondary power source: 
a stored energy component capable of storing energy 

therein; and 
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a controller in data communication with the secondary 
power source and the stored energy component, 

wherein said controller is configured to: 
compare a measured energy level of energy stored 

within the stored energy component against a first 
threshold relating to a maximum time necessary for 
the secondary power source to at least reach a prede 
termined minimum output level, and 

compare the stored energy level to a second threshold 
greater than the first threshold, said second threshold 
being selected so as to reduce a number of on/off 
cycles of the secondary power Source during periods 
of intermittent power fluctuation of the primary power 
Source that are less severe than a prolonged full power 
loss by the primary power source. 

said controller being controlled and arranged so as to selec 
tively provide power to an external load from one of a 
primary power source, the secondary power source, and 
the stored energy component in response to one or more 
comparison results. 

2. The system of claim 1, further comprising a transfer 
Switch electrically connectable to the primary power source 
and electrically connected to the secondary power source, 
wherein an operation of said transfer switch is controlled by 
the controller so as to provide power to the external load from 
a selected one of the primary power source, the secondary 
power source, and the stored energy component. 

3. The system of claim 1, wherein said controller is con 
figured to provide power to said external load from the stored 
energy component during said periods of intermittent power 
fluctuation. 

4. The system of claim 1, wherein said controller is con 
figured to selectively restore the stored energy level in the 
stored energy component to at least the second threshold in 
response to a comparison result indicating that the stored 
energy level is less than the second threshold. 

5. The system of claim 4, wherein said stored energy level 
in the stored energy component is restored by operatively 
connecting the secondary power source to the stored energy 
component. 

6. The system of claim 4, wherein said stored energy level 
in the stored energy component is restored, at least in part, by 
operatively connecting the primary power Source to the stored 
energy component. 

7. The system of claim 4, wherein said controller is con 
figured to selectively restore the stored energy level in the 
stored energy component to a predetermined energy level 
greater than the second threshold. 

8. The system of claim 7, wherein said controller is con 
figured to restore the stored energy level in the stored energy 
component to the predetermined energy level by using the 
secondary power Source. 

9. The system of claim 8, wherein the secondary power 
Source provides power to the external load through a transfer 
switch. 

10. The system of claim 1, wherein, in response to an 
indication that said stored energy level is not greater than the 
first threshold, said controller provides one or more signals 
that energize said secondary power source. 

11. The system of claim 1, wherein said controller is con 
figured to provide one or more signals that energize said 
secondary power source if said primary power source is not 
available. 
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12. The system of claim 1, wherein, in response to an 
indication that said stored energy level is greater than the 
second threshold, said controller is configured to provide one 
or more signals that place said secondary power source in a 
standby mode. 

13. The system of claim 1, further comprising a memory 
operably connected to said controller, said memory being 
configured to at least store the first and second thresholds. 

14. The system of claim 1, further comprising a display and 
at least one input/output device operably connected to said 
controller. 

15. The system of claim 1, wherein the first threshold is 
selected so as to ensure that the secondary power source may 
be brought into service to power the load using less than an 
amount of power remaining in the stored energy component. 

16. A method of making backup power available for a load 
that receives normal power from a primary power Source, the 
method comprising: 

comparing a stored energy level in a stored energy compo 
nent to a first threshold relating to a maximum time 
necessary for a secondary power source to at least reach 
a predetermined minimum output level; 

comparing the stored energy level to a second threshold 
greater than the first threshold, said second threshold 
being selected so as to reduce a number of on/off cycles 
of the secondary power source during periods of inter 
mittent power fluctuation of the primary power Source 
that are less severe than a prolonged full power loss by 
the primary power source; and 

in response to one or more comparison results, selectively 
commanding a transfer of power to the load from one of 
the primary power Source, secondary power source, and 
the stored energy component. 

17. The method of claim 16, further comprising providing 
a secondary power source. 

18. The method of claim 16, further comprising providing 
a stored energy component. 

19. The method of claim 16, further comprising monitoring 
a stored energy level within the stored energy component. 

20. The method of claim 16, further comprising selectively 
transferring power to said load from the stored energy com 
ponent during said periods of intermittent power fluctuation. 

21. The method of claim 16, further comprising selectively 
restoring the stored energy level in the stored energy compo 
nent to at least the second threshold in response to a compari 
son result indicating that the stored energy level is less than 
the second threshold. 

22. The method of claim 21, wherein said selectively 
restoring the stored energy level in the stored energy compo 
nent comprises transferring power from the secondary power 
Source to the stored energy component. 

23. The method of claim 21, wherein said selectively 
restoring the stored energy level in the stored energy compo 
nent comprises transferring power from the primary power 
Source to the stored energy component. 

24. The method of claim 21, wherein said selectively 
restoring the stored energy level in the stored energy compo 
nent comprises restoring the stored energy level to a prede 
termined energy level greater than the second threshold. 

25. The method of claim 21, wherein power is selectively 
transferred to the load from the secondary power source. 

26. The method of claim 16, further comprising energizing 
said secondary power Source in response to an indication that 
said stored energy level is not greater than the first threshold. 
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27. The method of claim 16, further comprising energizing 
said secondary power source if said normal power from said 
primary power Source is not available. 

28. The method of claim 16, further comprising placing 
said secondary power source in a standby mode in response to 
an indication that said stored energy level is greater than the 
second threshold. 

29. The method of claim 16, further comprising storing at 
least store the first and second thresholds in a memory oper 
ably connected to a processor. 

30. The method of claim 16, further comprising displaying 
a system status. 

31. The method of claim 30, wherein said displaying a 
system status comprises displaying at least an operational 
status of the secondary power Source and the stored energy 
component. 

32. The method of claim 16, further comprising selecting 
the first threshold so as to ensure that the secondary power 
Source may be brought into service to power the load using 
less than said stored energy level in the stored energy com 
ponent. 

33. An article of manufacture, comprising: 
a computer-readable medium having computer readable 

program code embodied therein for causing a computer 
to control power transfer to a load from one or more 
Sources of power, wherein, upon execution by the com 
puter, the computer-readable program code in said 
article of manufacture causes the computer to: 

compare a stored energy level in a stored energy element to 
a first threshold relating to a maximum time necessary 
for a secondary power source to at least reach a prede 
termined minimum output level; 

compare the stored energy level to a second threshold 
greater than the first threshold, said second threshold 
being selected so as to reduce a number of on/off cycles 
of the secondary power source during periods of inter 
mittent power fluctuation of a primary power Source that 
are less severe than a prolonged full power loss by the 
primary power Source; and 

in response to one or more comparison results, generate 
one or more signals useful in commanding a selective 
transfer of power to a load from one of the primary 
power source, the secondary power source, and the 
stored energy component. 

34. The article of manufacture of claim 33, further com 
prising computer-readable program code which, when 
executed by the computer, causes the computer to monitor a 
stored energy level within the stored energy component. 

35. A controller useful in selecting a source of power pro 
vided to a load, the controller comprising: 

a processor arranged to receive one or more parameters 
relating to a primary power source, a secondary power 
Source, and a stored energy component; and 

a memory operatively connected to the processor; 
wherein said processor is configured to: 

compare a measured energy level representing energy 
stored within the stored energy component against a 
first threshold stored in said memory, said first thresh 
old relating to a maximum time necessary for the 
secondary power source to at least reach a predeter 
mined minimum output level; and 

compare the measured energy level to a second thresh 
old stored in said memory, said second threshold 
being greater than the first threshold and selected so as 
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to reduce a number of on/off cycles of the secondary 
power source during periods of intermittent power 
fluctuation of the primary power source that are less 
severe thana prolonged full power loss by the primary 
power source, 

wherein, in response to one or more comparison results, 
said processor selectively provides one or more signals 
that command power to be provided to the load from one 
of a primary power source, the secondary power source, 
and the stored energy component. 
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36. The controller of claim 35, wherein, via said one or 
more signals, said processor selectively commands power to 
be provided to the stored energy component if the measured 
energy level is less than the second threshold. 

37. The controller of claim 35, wherein said first and sec 
ond thresholds may be changed in said memory through a 
user interface. 


