[000 1] TITLE OF THE | NVENTI ON [ 0002] Hi gh Efficiency

Al ternative/ Renewabl e Powered UPS System [ 0003] CROSS
WORPERENCE TO RELATED APPLI CATI ONS [ 0004] Thi SPCT/US2007/088015

application clains benefit of and priority to U. S

of80F o 3631k cP dshe INLEN Tt cn"ar € ncor porat ed

[ORE AR B e A EDRERS ISR 1e dFo PR CFRLRtem
[0006] Not applicable. [0007] REFERENCE TO APPENDI X
[0008] Not applicable. [0009] BACKGROUND OF THE

OBBVERT | Nt SCRETIA ENT F G BN ARTHC ATIONS
(008PET | YTHR. PRYATcaRYS RimENgellBiP SPogAA! Bty 0 US.

te to power systens using a variety of e

nogig%x%fbna[lo 1#datfas GEtiRl 1R) Pi/M@Oﬁ?'ﬁfegidl\/M&O,FQOOZ the

cades, alternative energy sources have been

cofirtifé @€vasichmrs @ﬁ@él@&ﬁﬂeﬂﬂ%r@ﬁy\’@g refershee o] Wurposes.

conpanies for electrical |oads. Such alternative

energy sources include solar energy, geo-thernal

energy, w nd energy, hydro energy, fuel cells, biomass
[0@0&G] gas SdETEMENheRHEGAR DINGaI FERERALIaYid SI@NSORED

like. To produce the necessary voltage and/or current,
RIDEARCH 5& BDEVELQRBNEENT | evi es, danms, w nd

turbines, fuel cells, and so forth can be connected in
[08Q6] es, Notmmicable.or both, according to the needs of

the system However, the costs perkilowatt of power

have commercially retarded the acceptance of

rnati r{Qose systens in which
[O@H r nat R’@Eﬁﬁ%ﬁ@g\é’fﬁﬂwgﬁoncr ease in efficiency
have.si.qni fii cant benefits. A typical alternating
[O@@ﬂ' ent E\%%pﬂ}gtag ‘uses various rectifiers,
i nverters, and other equi pnent
[0009] BACKGROUND OF THE INVENTION
[0010] Field of the Invention. The inventions disclosed and taught
herein relate generally to power systems; and more specifically relate to

power systems using a variety of energy sources.

[0011] Description of the Related Art. For decades, alternative energy
sources have been considered in supplementing power provided by utility
companies for electrical loads. Such alternative energy sources include
solar energy, geo-thermal energy, wind energy, hydro energy, fuel cells,
biomass and gas generated therefrom, tidal energy, and the like. To produce
the necessary voltage and/or current, multiple arrays of panels, levies, dams,
wind turbines, fuel cells, and so forth can be connected in series, in parallel

or both, according to the needs of the system. However, the costs per
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to convert, filter, and adapt the alternative energy

into a suitable voltage, frequency, and phase angle to
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transfer switch (ATS) 67 The ATS can disconnect the
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t hrough a bypass switch 8. For sone electrical |oads,
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the adternaties engrgly cionseess s Miaje vlibs supply, s dhe relestrical
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predetermined conditions for the electrical load. When other sources of
power are available, the ATS can switch to the other sources. An ATS
output can be connected to the electrical load 10 through a bypass switch 8.
For some electrical loads, such as mission critical electrical loads, include
data centers, control systems, hospitals and medical facilities, and other
sensitive areas, the AC power is routinely directed through an
uninterruptible power supply (UPS) 12 to condition the power and/or
supplement power prior to the electrical load 10. The UPS 12 typical
converts the AC power into a DC form through a rectifier and then converts

the DC form into a simulated AC form through an inverter to provide the

conditioned power to the electrical load 10. In some situations, the UPS
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[0013] A generator 14 can supply power as anot her
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sometimes referred to as a “grid-tie” inverter 18 that converts the DC power
into the AC power for the utility grid. However, the conversion process
from DC to AC power for the utility grid inherently causes power losses,
which are believed to be about 92-95%.

[0015] A utility control 20, such as a relay, can open and close the
alternative energy source circuit to the utility grid, depending upon the
condition of the power from the inverter 18 and/or MPPT controller 17, if
present. The system can include an additional ATS 22 located between the
inverter 18 and the relay 20 to further control the delivery of the load from

the alternative energy source 16.



into a downed utility grid for safety precautions.
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[00 %] el ectiMicg@fort Offbre remains a need for an improved power system

that uses alternative sources of energy in a more efficient manner.

[0019] BRIEF SUMMARY OF THE INVENTION

[0020] The present invention provides an increased efficiency and
generally lower system cost and complexity by eliminating the grid-tie
inverter and providing a different configuration than the typical power
system. The invention radically departs from the standard design criteria by
recognizing certain well-established components can be redirected or
eliminated, and still maintain high integrity power to the ultimate electrical

load.



the second source being adapted to suppl enent the
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theBRIciicalbicadBtife sy soﬁﬂc@éﬁax&ﬁg naYyinvefted adaptidet ckange a
thereof. [0022] The disclosure also provides an

dirett iczirantt @DCertoatn velteanatigg cunrohe( AP i &l aupematic transfer
supply (UPS) system having a main first source of
swptmhe(AdS)pdtapled atwekacthei fisdt doarde andhthe séecand aource and
second source of power from stored ener&y coupled to
adapiedetaecontrohlth¢ dadt sohecesecupling dartbe dlectiicaddapdeshen the
to supplenment the first_source and _condition the power
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[0022] The disclosure also provides an efficient alternative energy
uninterruptible power supply (UPS) system having a main first source of
power coupled to an electrical load, comprising: a second source of power
from stored energy coupled to the electrical load, the second source being
adapted to supplement the first source and condition the power from the
stored energy to predetermined conditions for the electrical load; an
automatic transfer switch (ATS) coupled between the first source and the
second source and adapted to control the first source coupling to the
electrical load when the first source power is noncompliant with

predetermined conditions for the electrical load; and a source of alternative

energy coupled downstream of the ATS to the second source, the electrical
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DRAW NGS [ 0024] A nore particular description, briefly
sunmari zed above, may be had by reference to the

wepdsdisents illustrated in the appended draw PGEDS2007/088015
forn1ng part of the present speC|f|cat|on and
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descri bed hereifn. ar e tf@*@ore not to be
CORYN &SRt BYICP R t(il SUTEHE PE¥&fe' s scope, in that
there can be ot her equal ly effective enbodi nents.
[0025] Figure 1 is an exenplary schematic of a typical

ob?%fe' ty ARANMGSE §¢§%1®‘T‘I@N*Qg %ﬁ%@éﬁ@@f{p VIEWS OF THE

rnative énergy sourc
DRARRIRIGS of an exenplary enbodlnent of the present
i nvention having a first and second source of energy

[OGMP' ed %Pn%‘reabﬁﬁfd%ﬂiﬂ UEs GRS, Eﬁ@ﬂ?%urﬂﬁfa&‘iz@d%ove may
I nput downstream of a rectifier in the second source.

bel %@a7by':lr@ﬁd‘r%n6e | fo atheckaimddiendits aﬂhlsﬂﬁfte@”hpdﬂhée Rfppended
simlar to Figure 2 providing input to the second

drawungse fofmemne pgyt of 2presengypecidicasioa sahdesdrilbedherein. [t
anot her enbodi nent having a DC feed to an el ectri cal
is todwe npoaohoweyer,ethat ithe sapyuheled draveingshdlusteatplanly some
enbodi nent of Fi gure 2 with additional details and
endwdiorents sdegcodso] hoEgia apd PESCHAIGPEIaDN 003D ben considered
general, the systemincludes several nain buildin
limgitgrace! ihe dwelasrersrseOpe, iThihatther Fambe ciharcealy effsctive
ddj.tion to the utility powersupply as a first or main
IS power, the system can incl ude a second
such as _an unin

'y (GERE LS AR S e sChEHAHE o of BRRAL ariin AC
ST e o
[0§28 ¢€: ﬁgure 2 is a schematic of an exemplary embodiment of the
present invention having a first and second source of energy coupled to an
alternative energy source, providing input downstream of a rectifier in the
second source.
[0027] Figure 3 is a schematic of another embodiment similar to
Figure 2 providing input to the second source of energy.
[0028] Figure 4 is a schematic of another embodiment having a DC
feed to an electrical load.
[0029] Figure 5 is a schematic of the exemplary embodiment of Figure

2 with additional details and components.

[0030] DETAILED DESCRIPTION
[0031] In general, the system includes several main building blocks in

one or more of the embodiments disclosed. In addition to the utility power
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in sone enbodi nents, an upstream generator and contro

interface that delays or regul ates the generator
wWop@Batieo. The system can provide additional PSHYE2001/088015

the alternative energy source and/or the second source

Wi f hout necessitating starting up the generato en
SUPPIE’ % F‘sfgfswﬁrf%mpWFei I?ngrtggéﬁﬁteéﬁ cgfigcide: a second
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critical 1 nsta I nued aval | e power.

de[a§@3%]r TEUIRIRS e $EGRIIrOBpRIAYIHIES TheS &FyisRSn Otan provide
possi bl e power paths within the overall scope of the

addnienili wagasofldss hltbpshtive BRERrySH@Ide aid/orr GHEScdnd- source
In at | east one enbodi nent, the systemelimnates the

witdtauti hecdspitating matingcaptthol gerichator veheln tthe tfhst source power
anti-islanding shutdown of the alternative energy

is Boupwasent dr osityide sicbeptablaconsditionsdior sach pravetbelt is believed
avoi ded, because the systemis protected and isolated

thatr e gestennichangreglowertheneestao tianstatatdon vy lelipingting wgrious
the automatic transfer switch (ATS) di.sposed in a.

cogpanendntpasbisiiarbhthengrideie aveatsr: pad insose evhwdimengs, the

ected. Elimpating the utility interconnect enables
MPRd! §9§ETQHP¥-omBB%\ﬁY§ B ovidt al59 PRRVISEcRIFIaIVe| GagTEy power

R B TR L U, S
s SURMR DB S BTAA, TR b B B

OIS ST R L SRS B s
WENEI e SR e THERFQORL RLeARE YL e ol i

Fign@ym 150 [HQTeibt Sn®cthbedimsit the isS}slteEh@ Mrhin@itdE the utility
he gui dance of the disclosure contained herein. In

in&mt?araﬁmgdbﬁ&olss,thahelehdt e5| deki agigsahdnls standown of the
altleprfatijveeen:rygy source. It is possible that such controls can be avoided,
because the system is protected and isolated from generating power into a
downed AC utility grid by the automatic transfer switch (ATS) disposed in a
different position in the system than is customary and expected.
Eliminating the utility interconnect enables the system to provide power to
the electrical load even when the main utility source is being serviced.
Various interlocking controls are built into the system that can utilize
features found within the second source, such as the UPS, to protect against

under and over voltage in current conditions, faults, short-circuits, and

temporary loss of the alternative power source or sources. These controls
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week and ot her tenporal features and backup to help
avoi d an intentional or accidental clock reset when

WG owh/14enpor al features are used in the systenPCT/US2007/088015
Further, the system can provide manual override

controls o.t.hat one or. nore .single conpo can be
ar¢ g6t sesaripeaint diatanites belieH ﬁe\ﬁpﬂQfB@ RAWa to those
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he efo1'nnt ﬁ(ﬁﬁﬁ@p@%@h&lﬁ %%Wipogkz it&%ﬁn&g ntc%t%:)?ncq]uag day,
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acEideliell é]_ﬁ}ﬁk‘%ﬁ?ﬁ WAehV& N Eoﬁﬂ“ﬂ‘eﬁﬁn@ﬁ ArB&iseF 1910%9% system.

sour ce. e voltage an rrent tectors can

FurRs, tRe AS5RIA &t PISVIRY Bharifal abN iRt LyBtrERe "sSYthat one or
power avai'l able to'the system and can be nonitored in

méRAinkleBompPraraty shnde Bamtbd feompiieebalagae vFtthehstem for
second source of power and any | oading thereon to

sedateworkeand otliar effostss Still duethtr, pheesystomidambine lide voltage
power the downstream el ectri cal I'oad in the event of a

anlaasrarit ddtectors atvpria@sgovats Botirceystem, sbethat et system can
sufficient alternative enerqgy power is available to
depmavainetiffapgireptiate prior caslitons laee theveg ohet he prosileoreliable
the AC povver and that it _can be predicted that power
P0§\f€‘6u‘l0dﬂt?e avaIstgene seeend souies. cptentrigal dearl: osriacombination
then, the s em can control or re ate th
th%rtea tfmmo@ﬂaerg&h%ah@matwef CREkSe ﬁ@um@n@ﬁg fhé At wer source.
|ms For nerat o awer ed
T PRltadS aaffal hugert SRS Sheeniat & defuBBiEuRe el of
S of t I | t e 1 .
GRS R pRb S PUlAEF B %fﬁ%épd @i e Mpplred in
redl ﬁhYeen THIOE Vaflie vﬁ? ﬂtﬁec' c Ere%ls ag&bdg't £CSecold@Sburce of
such conditions, can var e € oper at or

poRng eﬁ'g}s ﬁdﬁﬁggﬂfb%ent foed té?hﬁﬂb CAMREE qﬁ aﬂfﬂ(f)%‘i’@h power

t hat ner at or on ine to power t
avhﬂﬁbl*éaioa%CWe@fthb heowAgeamhélegtridia IBad 6 GRenévetest hdoss of

provid power for at |east an increnmental anount of
thé prinary AC power source. In the event that sufficient alternative energy
power is available to power the electrical loads at the time of the loss of the
AC power and that it can be predicted that power should be available for an
incremental additional time, then the system can control or regulate the
startup of a generator, if present, until a later time. For example, the
generator may not be powered up until a certain percent of power needs is
reached, such as 80% of the available alternative energy source power
and/or the potential loss of power is less than a given number of minutes,
such as 30 minutes. Under such conditions, which can be varied by the

operator and are only exemplary, the system can send a signal that brings

the generator online to power the load or the balance of the load, while the
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[0033] Figure 2 is a schematic of an exenplary

enbodi nent of the present invention having a first and
waeesndesdur ce of energy coupled to an alt er nak¢mES2007/088015

energy source, providing input downstream of a

rectifier in the sec source. The inproved system 30
SyS&A1 EARTITHES (APTRVACAJpaelit L7 ALIEASHAN CTRIGHR pppunt of
.ngower source, automatic transfer switch (ATS),
UMt er nat i ve energy source (AES), UPS, and electrical

10058 o 58T 23%35‘%3011%&%&0?@%5 sFeaaRn arpbifagnt of the
or AR ANE o B 0BRSS ey DR o n
B LLAS So RS RATSPIP AT S8PHEr i e

seéhf Abarcean THenFhpRIVAP st 98 ddieimahiae Wzﬂrﬁﬁisaéélglﬁonents,

so antiislanding | ssues can be avoi ded, and the AE

su€Rnas Gt iAde utiditpr pywee fanwee, tautdbhrtiey sta@lTém shikh (ATS),
event of an AC power shutdown. In at |east one

altendentioremergy hepuroe p(AEST, dalPSpandr eldéatadal doadheas described
second source 34, such as a UPS, for conditioning

abpvedn Figuréd .elldewevenl theaadterhodB4hcludegether AES 1 becoupled
system 30 shows that the AES 16 output is not applied
dowanssreainn todr denAct &d fimhthehBrsti satrce cafr pews?.3Zrhsuch as the
a significant departure fromthe currently accepted
utibitucglide Adr AKpi@HPUL I eganeraily [AES cem bg provpdegito other
formis directgﬁgtothe elfﬁﬁ{ri lﬁﬁd 10 vi a. one or
SYHEHE COMRMETIS S0 VPRt i s ddl her Eh Srighéis iysstegean be
clifiififad A ihY A TG ARS B EO AR SRR Pt ot 85 ant-
. t I
s S ST SR SR R A, BN bl e 3B HhBSRac hower
0 Hhg Ly U EFCFEB OB RIENIIE PAVSY L8t one
. . | ’
niKIiAf, B Rhpht I SREDO proHicRd GRMNCCONA sofirts 3% such as
a [9PRef&t @ndifionNESPEWR 1o 4B eldc@micihidad. t he generator 14

is brought on-liné and can continue
[0034] In general, the system 30 shows that the AES 16 output is not
applied to or interconnected with the first source 32. This is a significant
departure from the currently accepted practice for typical systems. The
AES 16 in DC power form is directed to the electrical load 10 via one or
more of the flow paths described herein. Upon loss of power from the first
source 32, which generally is the utility power, the ATS 6 disconnects the
first source 32 from the downstream components and other sources of
power. In some embodiments, if present, a generator 14 or other AC source
can be engaged to provide power to the system through the ATS 6 to the

downstream devices. Power from the AES 16 can continually flow,

regardless of the status of the first source 32 or the generator 14. AES
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to flow even while the generator 14 operates. Upon

return to the normal conditions, such as when the AC
wa@izioBis0s1power i s again avail able, the ATS 6 CRCI/ES20DTB3015

back to the first source 32. Wth this configuration,
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dt b |
M\?Féw lrehih ee”rﬁa*va'143939%3&@%3@199%@?%%t%éwrmal
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caﬁo%?tfého%aeﬁmﬁf t%% fggtnes %M.: éi]e "Wﬁt‘ff 'thist %owgg%ratlon the

as a prinmary source

do%ﬁs‘tf&nﬁ‘%'f’lé@thcﬁf%fd 'lrﬂ)ghﬁé)%dhfdr rbgtea(g{g‘fgﬁﬁr ﬁéﬁ%& using the

sour ces power can e pr |ng

ABSNSY #difefdtdfdens. bausedeo hﬁ]v@flfe%ﬂoi@ﬂ%fb%f qh® RASt one
ot her renote |ocations. Thus, the utility grid power

emb?odiﬁ{eﬁitytwlsﬁ?t@ffpisaﬁdlvalftag@dilyslﬁquﬂ‘i:&cpﬁvmvﬂfe A®S pbeer is
system An output 33 fromthe first source of power 32

lessathaheheel&ﬁtﬁdalkoaalnlmTS 6, such as descri bed above.
The ATS is primarily responsible for switching off and
[0@35 ) he f insnosodetal, ahepoywtem3ean widnde e firstr sturwewnicpower
I's unavail able or is unacceptable to the predeterm ned
32¢ gaderalbntheoA(puotidity feord phwesyas amriBach seeredi f pawer to the
can include under or over voltage, out of phase
systeayliHEYE noTinat RBEratBYicOngEOnhat HABYAVETr et spmeces of
wer fromthe first rce 32.unsuitable for. the
“ubfiERT O™ $ehPeLDTORERr 1%%@%@@@%%% stafions, such as in

otfhfe L EormS A0 B sholG By | THub U UBfity erid power
is 51?3%56153%"5?@?859 Pt@'ﬂ%?fgf%lfﬁgg ] PRaeE S%@P%ﬁgf%glﬁ‘ﬁ“ﬁr@ltpm
36fr0H3 tlﬁ@?irgt lg%lét of ﬁgtyvetrhfz hfltarLe 88&91:)1& 5 anaﬁ‘fLSt 8€such as

m nee tro or can

deé’é édjﬁloé%h Tﬁfé"‘ﬁ'TS @1}21‘1%{1 r% ﬁkqb&eﬂﬁ* ﬁ%fﬁfhﬁ&‘ offSand on

I esel or natural gene at usi ng foss

thé YRS - sfle@@@]oP%oWHrpB'Q wigdn tthe AP sAtcbeiscatpl&idatle or is

a second source of
unacceptable to the predetermined conditions of power for the system. Such

conditions can include under or over voltage, out of phase frequency, and
other conditions that would render the power from the first source 32
unsuitable for the electrical load 10. Under such conditions, the electrical
load needs to be provided with other sources of power to continue operation
such as described herein. In some embodiments, a generator 14, such as a
standby generator, can be coupled to the ATS 6. If the ATS shuts off the
first source 32, and the system needs additional power, the generator can
provide such power. Customarily, the generator set is a diesel or natural gas

generator using fossil fuels.
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power 34. In one or nore enbodi nents, the second
source of power can include an uninterruptible power

WG aPpliye(dJPS) . An uninterrupti bl e power suppl yPCBHUSRNT/088015
known in the industry and includes a variety of

[0 . fg;eggﬂnegglg&wgﬁ@egg% ggn}l\bgir ;8@9 %\F/l:mggsstegroﬁg source of
pogelioth doupbe GLARrESEbOMENeER. CBY sPEoH SONESY Rédtwer can
ingIPUE p ERRDErRRoR Einerafud SatUpSS; efahudtyristible power
sob 5 5P S R A 8RS Bk P Yy ifren
enfIREthIc, hingeDELThioh MRS PIPR, bRGeT GRS Sch as a
battBey Udemrap & it té}opl‘ﬁxﬁﬂé’ssﬁigréip\%éifgfa\%ﬁcﬁf de®and. The

rectifier~ 34 and the stored energy source 36. The

seey®sbarcedQuéli et £UPS stail! b@h@ﬂio‘fﬁtlﬁ@ﬂ‘ﬁéoﬁ‘iﬁ@?@\ﬁ@ﬁ dfdhelp
the DC power provided to it. The AC power is then

protelct the eglettriddieloalded Or fromh traasdedO voHageherGendrally, a UPS
stored energy source 36 can suppl enent or replace
indIndesrantgcpdear38 oo axceptridEepawerat HoDdmputl 35 atf theabPS and
one enbodi ment, the AES power can be provided to an
conwmptittha ACqiowerintaimowan. Thairechbents géndrafytupssream of
the AES power is a radical departure from.the tﬁpi cal
thesystorad emesgy daigcendo AES Ipviecond sorcenydr darther generally

inglBlES rroimuertor 46, dianesed e wesm PErbEntcct fistoadeand the
SRR 3 AR ERR AT Pl B SRR A o
N N e NN P
o PR LER EERRALE, Bl 1, YA SR BO0hera an
oS Rl AT B TR

[O%ﬂougﬁ éﬁliqé&‘(ggzgéiitd;ﬂgngl?ﬁ%hdﬁnéﬁf,Wh@iAESrp@'{va?%hhM)e pfovided to
an input 41 of the inverter 40. This point of input for the AES power is a
radical departure from the typical system. Providing the AES power to the
inverter bypasses both grid-tie inverter 18 in Figure 1 and the rectifier 38 in
Figure 2 with the attendant increase of efficiencies. In some embodiments,
the AES can provide through a controller 24 prior to providing the power to
the converter 40. The controller 24 can control the power input such that it
may conform to input requirements of the inverter and provide better fit to
an input current waveform useful to the inverter 40, such as a maximum
power point tracker (MPPT). Advantageously, the DC power from the AES
16 will be provided in such a form either directly, or through the additional

and optional use of the controller 24, such as the MPPT. The controller 24
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and optional use of the controller 24, such as the

MPPT. The controller 24is optional and in sone
werissdiwsent s will not be present. |In such insteCEES2007/088015

the output 17 can sinply pass through a |ine 24A to

. the second.source 34. 0038 ioys circuit_ breakers
1s gpHOBRhaR éwSPB}?‘e%mQPéi meht Wéﬁ/ﬁ"qt eFP@&PBt 2l é’flcah Instances,

(e RBpsr bt bR Bash trobebifrig 244 o ﬁ%%rﬁqcﬂaﬁawrce 34.

00 Contilfnd Gikhls BEFRER ot dReTo ACUGL RGOt shown in
Fifd B%r YARIRYS, SPRROLCRNY PRROSIA! SRIATRS BieAiod to

circult ut are

th&\&t @\h’th Qﬁhﬂ’{ﬁr&/hﬁhlwltﬁesﬁq G RisusY el r%ﬁﬁebreaker switches,

condi tions wer requirenments, current

relay§ @indi Gthbr b@ﬁﬁ%ls ouelde @l Psudle Hﬁfgfkfétrﬁr F\@fiebr, various
ot her weat her conditions as m ght be ective in

seRSoTk Sind tadsbeiaréd girorbsstas emer Mot SsHowe @nehiROvRtuit but are
therefrom [0039] Further, a bypass (shown in Figure

deSgribexh ibenorudeendl below that woupdtseidd ofarides ¥dlBage conditions,
directly to the electrical |oad 10. The bypass can be
powsad requemends tcuergndwdtow s ostectrecafli leddssoascevedl as time,
the generator 14 to the electrical |oad 10 w thout
tempertnre anid mfhpasetatoen eengitisas ashnighhbe rdfenstvenin assisting
source 34. In general, for mssion critical
th%bﬁmaéweomergytsoug%an@@oawma@@@ms to pass such

(OB ¢ 1 oftgiesr RIS (A WHdd Higurei e bE caupligh ffom the
ol Ll ecads e ﬂr aﬁqt WS etrigsl R Thc pheddfass can be
usgid b BB PIdsOE RO Ana B dhrsTSonlioth b Bos ERRGRAHNYA do the
elé&@ﬂ?af hEaGEFQ iﬁl%lﬂﬁ Cﬁ%%&sﬁgﬂﬁgr 85%’%? S)ntv{?er throqlgh the

conti nue operatl enmat

seé‘(%’d Retr&Mad I‘i‘?{gen%hﬁ' Bt hRsfdif k!h%ﬁ%l %@%ﬂcgtﬁﬁs' ﬁp%étoften

to the second soutce of energy
adVhfta %éh@%%ss%u@h' ﬁéw@@‘f‘lﬁh‘lﬁ%ﬁ ﬁl&@ébdiﬁl 56@@e IPHor at least

exa the first source 32 and its out put 33 can be

po%tpd:@ithh@nﬁﬁg? phidr fo the load 10. However, in some applications,
such practice may be avoided. If the ATS 6 disconnected the first source 32
and the generator 14 is not operating at the time, then the bypass would have
not power in the system, and would still depend upon the second source 34
and/or the AES 16 to continue operation.

[0040] Figure 3 is a schematic of another embodiment similar to
Figure 2 providing input to the second source of energy. In this
embodiment of the system 30, similar components can be used. For
example, the first source 32 and its output 33 can be coupled to the ATS 6.
If provided, a generator 14 can be also coupled to the ATS 6. An ATS

output 7 can be coupled to a second source 34 through an input 35 of the
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I f provided, a generator 14 can be also coupled to the

ATS 6. An ATS output 7 can be coupled to a second
WEBa406831 t hr ough an i nput 35 of thesecond soRCTYES20071@88015

second source 34 can include a rectifier 38 coupled to

sedd FRETGSondhe SGBRIPUES RAWERT Tnglodh el hisiodd Gosmded 1o
angpphe 119t thin i AT oAt AP 20 BaRGTONF; power, fuch as
AC A ARTEARE AL R Eonc rol 34 Ts hot pr esent

OR8PS T T ARE T BAGS, 17 an e
difeRfed AR oRGH & @ ohfr 'll%r%.‘e'iﬁldtl’leﬁgnw&hl%ﬂti e output 17 can

¢
unconvent ironal and agal nst teaching Iin the ‘art

sir%fl)_gnggﬁ ﬂ%@oﬁ%ﬁ‘@i’net 24 ARy hén tRE Ebhirdl 24H9WRY %t&%seém.e n the

di sconnhects the first source 32 (and

[0@£2Er at ofln }His emBedhfBAt, aht ONBS D6 chAtpryREepbiver tb&h input
no power woul d be provided to the input 35A  Power

35t o thesediBadlSoume 34 DCSphweethe WHS dopass lthingghetatlyy DC
rectifier as a DC current into the inverter 40 for
powary és st ancoové@idual amed aghecstricachingoad thé arSte pramide DC
arrangenent may be required by various statutes or
pomegguioadn dh€. rethidicad v ovenyes, wthemhthesdslied discbhnegts the first
real i zed by coupling the AES downstream of the ATS_6,
sodkset hat(anddhei gapera®rghd ¢ npa-eprratioapl eamoperesent), then no
el i mna with.the resul.ting_ineffjcien an
POB‘@JEpW@%i(f @ed?rotv i&%ttﬁs%nlnp@‘gaéir&- FEP@YY@ {ony the AES 16, as a
chemati c_gf, anot her odi in {ch the AES 16 .
DG IRToTar ot shEugTh Bihisceitissay L HC o O, fainverter
| pas artial pass. it h >, 11 regti & an
4Oi ﬁﬁeﬁg?@Y rgi'oél g%é&@e raﬂlf? ﬁ,?gﬁﬁ%%{b%]ds ?g‘r os}lgf%c?n( %rrtaﬂgement
' [ G [ hrguc
ey B8 SRR G o]0 SEYET o BB L THS Nvanigges of the
: u
Sy e A S e P AT Rrcdhdr fRATS 6. so0
tht- abﬁicﬁhgsﬁfhéé worl-geneRai®ér £4nCBE SentiRatebe dvitte t‘h@eresulting

ATS 6 an

inefficiency and complexity of the system.

[0043] Figure 4 is a schematic of another embodiment in which the
AES 16 can provide DC power to the electrical load 10 and at least partially
bypass the UPS. The rectifier and inverter are avoided and the power is
provided to the load at higher efficiencies than through such components.
[0044] The system can generally include components as described
above, such as a first source of power 32 providing an output 33 coupled to
the ATS 6. If present, a generator 14 can be coupled to the ATS 6 and the
ATS output 7 coupled to an input 35 of the second source 34. The second

source 34 can include the rectifier 38, an inverter 40, and a stored energy

source 36 disposed therebetween. Thus, the power from the first source 32
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ATS output 7 coupled to an input 35 of the second
source 34. The second source 34 can include the

WO ewsiidiees 38, an inverter 40, and a stored enkCLYS2007/088015
source 36 disposed therebetween. Thus, the power from

andir Bengb dad of RrauH b Rreriide eyt BEUES to the
b P T B AT R RADaF B pover
to JREICRECUTROARE G Through components not shown fiom

88 7o ablNst ot 1BRBG Ep U sl SR Eo it fafenter
o R s RO R ER ARG MR CIFRATANGAG to DC for
theMshBeMic Rawifites ¢euiPRval, ARSI aMEeH 400 &P, In such

source 34 and its conponents with its resulting

appliesigorit @er mgh@f effidicAcRRCOan Be ®asiged badilrboy@ennBO by
optional controller 24 can be coupled to the output 17

profidife thAESABS 30 pbwer ttbetlmutpadiriesl dbad veitbowt halley such
is provided to the electrical |oad 10, with possible
posafrepgsddhimesh ghe hsaornidntsencon e tandanis cehmpomeitotwith its
shown) di sposed therebetween. [0046] Having described
regdfisgbamsitementd diose miseifsuancuddisi ribg¢dsaboye,i am apgional
rovi ded regardi ng vari ous nodes eration. [

cosﬁéll@b erbacaBrbevicorplssl de dbei peput ?lf7r 8? dheES é\é\,h'sloethat the
ouBacES b e REl R aft B S ahh TR LS B ossie
sl B8 b5 SHRELEERS LEN SRV b o) t8osca
thqe})éﬁgﬁ)lygé%nenbodi ment of Figure 2 with additional

ST d conmponents. It is to be understood that
0930127 ARIFESHeS, AET 308 Byt SRR AU o858 Detotionn
SIS PRI SIS B, Whie o
opeHitR3 wHil HRaHe§@bRE in reference to primarily the embodiment of
Figure 2, it is expressly understood that such modes of operation are
intended to be applied and adapted to other embodiments related thereto.
[0047] Figure 5 is a schematic of the exemplary embodiment of Figure
2 with additional details and components. It is to be understood that similar
numbered elements are as shown and described above, and such details and
components can be used with the other embodiments contained herein. For
example, the system 30 includes the AES 16 having an output 17 that can be
coupled to a controller 24. An output 25 of the controller 24 can be coupled
to an inverter 40 of the second source 34. The second source 34 can further
include a rectifier 38 upstream of the inverter 40 and a stored energy source

36 disposed therebetween.
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coupled to a controller 24. An output 25 of the
controller 24 can be coupled to an inverter 40 of the
waewsndesdur ce 34. The second source 34 can f uP€TER2007/088015
include a rectifier 38 upstreamof the inverter 40 and
éﬂéfored ner source 3 dlsp @? erebetmeen.[004 ]
[0 syst tel} cABr furtharudicle Yorpweneats,agd other

ek%%%%%e§'<ﬁ33%%pp °rﬂE%?§%§<wn@y?aﬁﬁ%a%3é€§%vﬁﬁe§%% frgircuit
briflet R pd s RTRE e T8 IGRFE "4 R gHohRAY, iRk pndror
cuh%‘flt Tlec}mq}i@'Aggl 1% ngl]ﬂl th@ %@antarép{}?t)ﬂé‘ge @A@i ﬁng/or the net

stri ngs or conponent’s

et ect or 4 f(awgqﬂrbggéggo%rrl @giﬂ%gﬁlﬁl usggjﬁ]ﬁﬁlal components

coﬁﬁﬁﬁwﬂg%eth@f@ bRRr.t OAl RONPMAGRSIRIN 3k 45 between the
instructions fromthe processor to the detector. For

derxropig, aiidg plotesdrr4Seandd dséddd eamemu@icatelihfgenitdon to
the processor and the processor consider alternative

thes processovf apdvastructionbefrdas the presostablte the pletsdtde  For
power at predeterm ned conditions. The output 17 of

examplaBheldetectordt4 cotldemdieatedaopt edltage #o tlet pyoekdsor and the
which can include a relay controlled circuit breaker,

preissoh coasider dtarnadave sharacsron poweayif the AuESdlsmmdtable to

herein to include any kind of switch or sem -conducto
preyideupaw enalindedetesmitagh cpa ué%s td heu@utp@nfﬂaﬁé the féES 16

PR S0 i TR G o
RTS8l S AP D DLl v

to i e R0 T '&2%%1 ol SR %fg e tndtean be
uséél 95 %1{1{ Bfr 454 3% o g?ﬁ?cﬁbﬁﬁsmig? QEH% QoY t RESifumication

pass t rocessor

hnfka4‘7 éﬁﬁ%%sccﬂiaﬂéﬁ%e@%@n'tﬁe 281 @%ﬂﬁ'thg‘;ﬂg&‘ss@r 48 to provide

ext er nal such as weat
inPRTRONALNE elaSUfts Ble pROKYSSEE anﬁrh%sfrﬁ@tlbhkﬁ‘on{ A& pGdessor to

be inportant to sone rmdes of AES power

the relay. For example, if the voltage is insufficient as detected by the
detector 44, the processor 48 can signal the relay 46 to close and not allow
the AES power to pass therethrough.

[0049] The processor 48 can access stored data in an internal memory
or external memory, such as weather, time and temperature, sunset, sunrise,
and the like, that may be important to some modes of AES power
generation, and other data that may be used to control various portions of
the system 30. The processor 48 may be coupled to the second source 34 by
being integral thereto or through various communication and power lines as

an independent component from the second source. Further, the various

communications conducted through the lines for control purposes, and
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generation, and other data that may be used to control

various portions of the system 30. The processor 48
woreysheetbupl ed to the second source 34 by bei PgI/US2007/088015

integral thereto or through various comunication and

pawer |jnes . as.an i ndependent conmponent, from:t .
se%%egr@%m@@r% m%éﬁe RS ma@ nl@é%mmreagﬁ dgeeivers and

condycted through,the lines f nt .ol . ses v
raglﬁagﬁﬁgﬁ ng Jgh mofEt JFTHg ey ggﬁ‘ or nEG ygicatiopy, line,

“ebIsfFRaliBRn k" Sa@%ﬂﬂ%ﬁﬁ%&f’%“r&tnt FRR oD, bl yired and
wﬁélggs tlaa{ﬁ%nﬁllg?]toﬂs kﬁlcf‘rc%nﬁ'l’?ﬁﬂl&{ pal y T‘lfé ??&éé%r \.ﬁﬁl{éﬁlgr could

ransm ssi ons an conmmuni C

als@r ARGSEO an! HItERRN &Q@rﬂg@éﬁ%ﬂtﬁ%"ﬂ c Ahd BAR' ﬂﬁictiogs after a

ttery to marntain ti date functions a
lodsasSp@vepower . [0050] The microprocessor can be
programed to open the relay 46 during known peri ods

[0050Fer 0 AheemiFstueedsor dih bbeprdPadtdnedad @@Fﬂh@ relay 46

known periods would include nig ttlne for a sol ar
dupoige kad vAEPDetodsTid perac eeswsr pooduttads doypehpr adisnhed For
to open the relay during known periods of |ow
expmpdecknown perddasvaiddninehdledngdhtfiore $ai arsofempdwered AES
|l ow wi nds for wind energ | ow tidal novenent for )
16t i dee greeessor sentiltihalspi ée progeamaneditooopenithe teday during
avai l able via an interface with the processqor to open
kngiin peoeds theIOMé Pagduetionasuch apalawyhgndedusicor solar panels,
first saqurce is di conncedfromt e circuit by
lowm%% avinc prgRs 19y Nga Lm&wﬂnﬁ@tg al engreY.nand the

LR PBER AL IR At

opgf Méf%%? BRIEHE ?%@#C{%@%?éﬂ%rsé@wsgurlﬁﬁﬁ%ﬁ%&sgp%%ee” i
di&%%%@?éd ?ro‘?]‘[? 0% @quji_l%@? e} 6: Ahnd E?edA]J@S N} 1%3 yroviding

Inati on hereo 6 can a nor nal

%Fé‘%” thé& e Pr6fedsBRULEYN | *ébtt(lenl%fretlﬁ‘f 4 be%éaoéo 4faPthe DC

ring thereto can allow the'r t'o open as

OWrag@ﬂerQWb&'&e ARS @65@&11’166%r0‘9v|i‘&’ec%§ thé sfe&@ﬁtltsﬂﬁlrce 34,
circuit. di splay can

Such power can be used to, for example, recharge the stored energy source
36, operate at least a portion of the electrical load 10, or a combination
thereof. The relay 46 can be a normally open relay such that any fault of the
processor 48 or wiring thereto can allow the relay to open as a default
condition and disconnect the AES 16 from the circuit. A display can be
provided to an operator either on site or at a remote location to indicate the
condition of the system 30’s operation. If a fault condition occurs, the user
can be prompted to take a next action before re-engaging the processor,
relay, circuit breakers, or other safety or control portions of the system 30.

[0051] In some applications, the AES 16 can provide sufficient energy

to power the load 10 in absence of the first source 32. In such instances, the
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provided to an operator either on site or at a renote

| ocation to indicate the condition of the system 30" s
wop@satieon. |f a fault condition occurs, the uBEF/USAAT7/088015

be pronpted to take a next actr on before re- engagi ng

pragireby 45 capriviomapslBopoTare fi s eancso 2 bozvhen the
PORREr P BB Gk el S f@lfg PraBBrever 1 He IR,

10882 nac  Eurtry 467 AR 3B MRS Ble JE RS Rethrough o
oL 2 B SR A P B,
ge"@g{htﬁg?Hrtﬁtod%mea'%ﬁtl%ltlﬁfeo&@hF%r% hﬁg% J[Henﬁrsq?sour?e 32 may

rocessor can contro operatl on o

bet Hﬂcgﬁfi@ét‘éﬁofroﬁff thBr &t B ARET ATY hek thd W ES source 16
exanpl e, the first source 32 may be di sconnected from

anlifer sdcotdi ouree emAlShdve ﬁiﬁilfﬁb%tﬂ%%ﬁ@ruf(ﬁethlaﬁeléﬁﬁlicﬂl load

second source 34 may have insufficient power for the

10el '€h¢ piroadssbod@ ddh cdheoptiee ststip 4@d shatdoomh rodl the henerator
startup and shutdown of the generator 14 when the

l4pshen the posvarmecds asepresed andethearage ffulfili¢d.ed. [ 0053]
A circuit breaker 50 can be di Zgosed bet ween t he AES

[0QAB3land t He cineudr brsakao 56f cathbesbisposed baveecsthe HES 16 and
circuit breaker can be equi pped wi th manual override .
the ypegtari4( ekt W%@nd sUIEEt Ut The aircalipxsaker gan bseequipped
further prowd harm 2that can, be e
witle pagpual gyerg 11}8?@ ag% emtaﬁt 02‘&149.@%& can be
wnstre mof he con ro e |nv rter
fuf{feF prbERF vt g %5éiﬁe§ﬁalﬁ cousssl by 8 Prunple.

voflik il drehCRo ey BpwbnfegraL s éﬁ?m@ﬁ? et o the

m@&@%@n&tr cally or manually controlled. The bypass 54
can be ‘'used to provide power fromthe first source 32

O%S’ég he e%@‘fﬁeﬁh@pds@)m %9{1‘;%& gélé%%gsﬁe@véé%ﬂﬂ% 8itput 7 of the

for exa source 34
APEfbI iRt the H@h\@rl(b' NEhE0b G5k sPS4 PERY 'Héeﬁrdﬁ\h@@tltﬁ@th a circuit

inverter 40 to the

breaker 56, which can be automatically or manually controlled. The bypass
54 can be used to provide power from the first source 32 to the electrical
load 10 on at least a temporary basis, for example, when the second source
34 is offline. A power line 60 can be provided from the inverter 40 to the
processor 48, so that the processor is powered under all normal conditions
whether the first power source 32, the second power source 34, or the AES
power source 16 is providing power to the second source 34. Other sources
of power can be provided to the processor 48 as necessary.

[0055] Returning to the detector 44 and its function in the system, the
net array voltage (NAV) and the net array current (NAC) can indicate the

parameters for the voltage and current from the AES 16. To determine the
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processor 48, so that the processor is powered under

all normal conditions whether the first power source
WQ@20stiie13econd power source 34, or the AES poRE&F/US2007/088015

source 16 is providing power to the second source 34.

O her sources of power can be provided to the . .
CUegbed JM-9itigal Farent aa&. (n@os Wb AR HS BTRYdedn front of

S3UE5 5,00, RS P P G g
B GO BT O R P woen
R BRI oD PR SN i

cofgﬂ{’cgdﬂso the Eﬂg?réié’ cd® be%é%&&atd@n&&@@gge@g@wpf&w glﬁe AES to

utput 'to t processor 48 as descri above.

thd B8wWYRtleadL dBTRES! sitdH 4€fHe &cdnldesHARb@aYor are within
predeterm ned conditions, the relay 46 can be cl osed

[0056enabl dhroyontl @eétorrs2 bgn BEDlheed befskevisifieaihe circuit
devi ces, such as the second source 34. [0056] The

bredaenf ddepehdimgb poansdietplragathtivafsorappdicaabings 1¢ge codes,
circuit breaker 50, depending upon safety regulations,

andpptildat.i die, détegtdr 52dan, canpatchislddtectedhmomndktions ovith the
52 can conpare its detected conditions with the )

condhidins detectist bytthe dgtcetor 4rbtand: againgt kndwagagegptable input
known acceptabl e i nput val ues for  the downstream

vahes &is the dawastiepinhdeicest inelading dbe 1¢lectrpeal load 10, the

. inver$ll r 43, ﬁnd ot her devices in ége stem 30. \We

INYGIELT; @uﬂn Athes deyicesdngeety e s S Input values to

R
St eIy B DB PR AT e
OGSTEL 35S Pas o TEATA TRARD. SRR, 8 e circu

br?%g%OSO%ir bElr ERYuRCHRA&ER a cU?Hﬁ}un‘i&ﬁidgf%tra%éWﬁnoﬂhat the

echni ci ans my W s to chedk the status _ _
citeultChidakef SWKRAs Heentdjer®iSHEs RN Gage SATRIMAIIr&M may be

thereof. Further, when input values are not within the
préseaes silse thenrgeritors be tdehiciais My wikh to check the status of

the circuit breaker 42, the ATS 6, and/or a combination thereof. Further,
when input values are not within the accessible range to the detector 52, the
circuit breaker 50 can be opened. Such conditions can include a failed or
defective controller 24, such as an MPPT, failed or defective relays, faulty
wiring, failed or defective detector 44, or other fault conditions.

[0058] For one example of a type of available AES 16 power, a solar
panel array can be used. In general, solar panels can be coupled in series or
parallel arrangements to produce additional voltage, current, or a
combination thereof. For example, the net array voltage can include “N”

number of strings multiplied by the string voltage from each string when the
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circuit breaker 50 can be opened. Such conditions can
include a failed or defective controller 24, such as
W@rookRPRG13 f ai | ed or defective relays, faulty wWe€T/H8§2007/088015
failed or defective detector 44, or other fault
conditiaqns. [0QO058].  EFqr one exanpl e of type of .
artgy-is| 5918 %E%“l%oto&gr ,stralgsso@ﬁggl@arp@meﬁ% r éﬁt%’aﬁtlﬁ%lya several
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arl‘sﬁgllggﬁ{éfts RANS oduth tcﬁff@gérg‘é\?c%lﬁa gpe§ ?a‘éﬁ g]llrréﬁtrs! ngs o

ofFfar panel s ‘can be cou to produce
[O(')‘S@P er Cip rggﬁbrél?ﬂib%ﬁ%uﬁﬁ eMvioa tg"e Mndroregfret géﬁéﬂa'ﬂétﬁ from
multiplied ™y the current capacity of each string.

thdNafolidilpaviel di f 4 efigitiononii thet kanperftufer tiffe dTdday, seasonal
paral l el arrangenents will produce di fferent vol tages

vasiatdoayrglentdmesk 0@6Ritivien sganartahsity hdepemling of sha tpagecular
and/or current generated fromthe solar panel is a

cldamtinesrofodirt las wehpas ahensdstryi panof typg,, cerstswetadn, and the
variation, cloudiness, relative sun intensity )

nugdpnof reglbsn fohaheapanadsii aEachebmiei pésAES poiwer hgs its own
wel |l as chem stry, panel type, . construction, and the . .

varighlsss syehcas Wén% sipeed aghdurationsden wipdepow epeiad plovatiation
has, its own vari ables, s as W nd speed and_.duration

foy gidal; shergywand §9 ity or T Busofht DR vaye figy AES
so forth. Thus, the DC will vary from such AES

SY¥yMSns. [0060] Under advantageous conditions, the AES

OMRYET 20 r B e, B ofle B applie
o418 YR e RGO ASBE Ol e aps

outiit! VRigidnd °Th§,°i:drﬁl‘€ﬁletrei4 ﬁﬁd/o‘i‘rreHy 46 lrb%]'hg%cglt%%ﬁhgrngssage

eco_n s_ource 3 or even t e_ el ectrica
of SRR FHHAN ) A BST ultiMa®PPBol IR 36&%er UDE FOM Rhkfdl, the

4, such as an MPPT, can further provide
second source 34, or even the electrical load 10, or a combination thereof.
In some instances, the controller 24, such as an MPPT, can further provide
additional conditioning and/or switching of the AES power to a more
suitable form for the second source 34. For example, multiple strings of
solar panels can form an array to produce the AES power. The output to the
multiple strings could be combined to a DC combined voltage and current.
The voltage could be controlled to the inverter 40 such that the voltage
provided is between a minimum voltage and maximum voltage to the
inverter. For example and without limitation, the minimum voltage from

the AES 16 provided to the inverter 40 could be greater than or equal to 1.1

times the minimum voltage acceptable to the inverter. Similarly, the
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addi tional conditioning and/or sw tching of the AES

power to a nore suitable formfor the second source
w@2008fg61EXanpl e, nultiple strings of sol ar paP€&l/ES2aT088015

forman array to produce the AES power. The output to

b B Th0 EAB B, S S0P B e Fcpuid be s
PSR B o P A S PR e, 10
o PR Rt BB RS R AERPIBIA IS B pover can e
reBRPT RO RGeS AL AAS 34 e

[ I PR t hemaxi mum vol t age that could
IO%CE?(B?%?&'S lglg%l% tiﬁﬁtléebrft er 40 could be less than or

| torPu WESY léngnpeeliag Fifot] f th
O90LF ot iR WIS (L BRRRIUT,HOL A bl ehalting(ss of he

firtr 6@icer 12 ndsganditleamat th NESheéarPdwee cimgbepower for the
restricted or entirel y di sconnected frompassing to

full helesroeaidioaduil 6¢ iBdepditdentbadr 13, comEnanohi wathi dire second
thereof. [0061] If the AES 16 is capabl e of providing

sopmee3d4 dumi surh ossandest ke Kiystem soay deld2a starting of a standby
possi bl e that the AES can have enough power for the

geharatorlldc ik pe @quipee, xmd ahdepesadatapiar. lhe delay generally
conbi nation with the second source 34, |In such.

willnstofn@ssur ¢ Hatibyeedainnegihge | piedeterminedngardigons of load,
peELGRRY o TReh e i b SRS PRTY Reeutdf can provice
b S SR BT S50 BRI aRg kel st
and Gt ool th dfie 1By b iR SR Fhe edigrator at the
RSB S ) L9 TERS O HOE BRI,y Blocessor 45

i 08t i | 4
caf SABhASE !1%@21??&10&\/&91 s&HEER, ﬁlclﬁﬂﬁlgggféﬁ%;ﬁsg% gt %iéﬂsTerent

moni tor | rom several sources, | the

pohﬁs_cﬁtth@idcif&ﬁﬁﬁé WAl 8§ vaffoushet E6HATIS that WAfd affect the
vari ous other conditions that would affect the power

po?&;%r%l%tﬁgt ;ﬁi‘brﬁ;:the%ES. Upiporaa lless offsustdblicabbhlayelfi@@ethe first
source 32, the processor 48 should compare the total available AES power
with the total required or desirable electrical load. When the total electrical
load exceeds a certain predetermined condition, the generator 14 could be
started. Under certain conditions, the processor 44 may determine that there
is sufficient power available from the AES 16 to delay the startup of the
generator. This delay may have an additional benefit of increasing the
generator’s useful service life. If the generators were bought on line, the

AES power can remain engaged and reduce the load on the generator in

some embodiments.
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source 32, the processor 48 should conpare the total

avai | abl e AES power with the total required or
waole@sn#bhie el ectrical | oad. Wien the total el eR€F/USA07/088015

| oad exceeds a certain predeterm ned condition, the

06T 11 oric FR@ismodexgsiec #bious a6d eiher i e dasqaiption of
SPEFCS N EE AT HENGERES LEOPY e B0 Btcss agy on il JhE Scope
of (B BRHAER e vee Ty MEHCBF RS SR BhhE" Bhnalect taims
Reitlggre the 1§ %Qf:_% AR ik &N gl §<%%1ri‘01‘f naa %ﬁgwt?@ﬂ[t@g%g?ﬁ ?hgeperson

d ont enerator I1n's enbod

Skﬁi&P{Tfﬁléjgﬁctbi 1PGHe APV AHE fﬂl%n‘t‘f‘oystf%i“ v@lﬁ%ﬁ[ﬁ)@&h@ﬁrcﬁ&ction

specific structures an functions bel ow are

is BHESENT gthoke dkiMkd ihBe PRI AppRRIatEABhT 9800 R3XEres of a
I nvented or the scope of the appended cl ai ns. Rather,

cohfifiefdigleRfblithent idft gk desaitidis o descibe iodeshdven for the
teach any person skilled in the art to make and use

sakdreofi olaeityi and dmderstaindingat BetsomsodbLakilbnini shis caghwvill also
Those skilled in the art will appreciate that not all
appeatiateeshaif the cdevalopinainte o oan nectiuabf carnmdmedntihesliment
_are described or shown for the sake of clarity and
inemperaiingdisnectPedisdhe preseii | inviemtiomiss veitk refjhireangimerous

. appreciate that the devel opment, of an actual | .
lmi@mnatwn-émﬁpn@QISEOM&%wmﬁwﬁ ghesgramleper' s tamate goal

resent invention L1 1 reguifye nuperous. . . .
fof By SRIFTIRTF s@e&mn&e pshotmpleaneiiptigpespeqitic decisions
m fjevffhﬁ e%%f’li h%hﬁ%]&ﬁ#ﬁt‘ﬁ?pﬁ? ?aéiwnﬁ'flic%hi‘vﬁﬁlhs syigmyglated.
buy TS aS Bl ar e AR A BIHES TGRS, WAHRER may vary

by SQEERC T ShBLBHAN IR G0 Hi@hMifhe M 6™ While 2

enent at i ocation and

detgg‘%e?% Effg?ts. Wibhe bR Q&Ylg)llé%P%'ﬁdsti ef—l 55%“‘%2{1% absolute

ex and tine=consumng I n an absol ute se

se1]§§oé;, %Pﬁgségﬁg#tsjgﬁﬁkll fb{%\,r/] ﬁtéfq/i@ghg%?s,hﬁ\rl?tgt@ﬁé ﬁﬁdé‘ftﬁkfﬂfgafﬁrﬁﬂose of
g benefit of this
skill $i¢tigudre havingnbehefie ofmiley disedskurbalt must be understood that
the inventions disclosed and taught herein are susceptible to numerous and
various modifications and alternative forms. Lastly, the use of a singular
term, such as, but not limited to, “a,” is not intended as limiting of the
number of items. Also, the use of relational terms, such as, but not limited
to, “top,” “bottom,” “left,” “right,” “upper,” “lower,” “down,” “up,” “side,”
and the like are used in the written description for clarity in specific
reference to the Figures and are not intended to limit the scope of the
invention or the appended claims. The term “coupled,” “coupling,”
“coupler,” and like terms are used broadly herein and can include any

method or device for securing, binding, bonding, fastening, attaching,
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the inventions disclosed and taught herein are

suscepti ble to nunerous and various nodifications and
wW@biogn#mid ve forns. Lastly, the use of a singuP@r/USWNTIV88015

such as, but not limted to, "a," is not intended as
. limting of the nunmber of itens. Alsq, the use of . |
JOINENGt HRAINE ethggeing Jgﬁma%g FEQHBOT| [greRy ¢Ynmyygatng, or

othejyis€ Assordafihig for st e mayGRUGH 1Y TR RBEFAIY o cctrically.

hEREILE Aedy oraBireil BB A g e RIeREGs S b Saetess

A S S T

inc!]ﬁﬂ@'\R}itﬁﬂﬁgQﬁgithﬂﬁhui%%@ﬂl’ly”fém%%%ng S¥hefohgl member with
securing, binding, bonding; fastem ng,

an8tiedC rbg'lhﬁ;t if'ﬁghi_drﬂS?Thiengoﬁﬁﬁﬁ ié‘an fdb"c‘%ﬂrnﬁl_ tdiﬁf &Rfection,
or therein, conmunicating, or otherw se associati'ng,

indlgﬂi@mﬁgnanyphani cally, magnetically, electrically,
chemcally, directly or indirectly with internedi ate

[0O@bZpent s Partibylan ¢mbedsmenenfi sl anyventienomayrtee described
pi eces of menbers together and can further include

belw hwith tdferdamei tm biotle giagians andiargojeratibnat tiflostahtions of
menber with another in a uni ti‘/l fashi on. The coupling

methadscduwillbeanydetistansd tlow cachdlodk g thethdoclodzagmms and/or
[0063] Particul ar enmbodi nents of the invention may be
opgeiaal difuserbang and comabizations oivpleecks dnafeadpock diagrams
nd/ or operatjonal jllustrations of ne gods. lt will . .
angeon PREIANPBRLI tURAELIOAS OB g@_kmﬂ? cpiief Syianglagaadsor digital
naEPGARL OREORSORRBh SR ST uBn S SRR Blogran
il lustrati . i npl t
mééhbq%fo&{sa@g&g@% pgi‘vnlggg o ggﬁg{hsgf 0&?%@?@%%9—&1?86% computer,
sob AL BGFAGS; SSUECTPASS PUGRIGI bIRH YERRANIME  duta

pr&é’é’ﬂ@ﬁimg‘%gﬁ.‘:i FhePUk BARE CRIERRE fions A%‘g cRIA %la,&ttﬁl%s and

pr ogr amm data processing system execut e
fuh&Séhid Ibi Gigp RRYe IR Re SAE G specAnd fiHnald MSck odiagrams

i npl enmenting the actions specified in the bl ock
andi@goperational illustrations. In some alternate implementations, the
functions/actions/structures noted in the figures may occur out of the order
noted in the block diagrams and/or operational illustrations. For example,
two operations shown as occurring in succession, in fact, may be executed
substantially concurrently or the operations may be executed in the reverse
order, depending upon the functionality/acts/structure involved.

[0064] Computer programs for use with or by the embodiments
disclosed herein may be written in an object oriented programming

language, conventional procedural programming language, or lower-level

code, such as assembly language and/or microcode. The program may be
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and/ or operational illustrations. In sone alternate

i npl enment ati ons, the functions/actions/structures
woeisd4iem3 t he figures may occur out of the or deCT/H8108T088015

in the bl ock diagrans and/ or operat| onal

illustrations. For exa peratlons shown as
exe%t@ﬁrqwe Oy B, 28 qsﬁolf aa r?e?;fo%%n&l%iﬁ BEPCESSOTS, as

2 Jhatalns Foltege Padkedeopfudart @ﬁ%ﬁﬁ%ﬁébﬁ%&m PheRSee.
(00436 ;mtbﬁy B0 TRt SRl e B ring g U DBFRdkEots of
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conventi onal procedu

Hito%rg”}l‘p?ﬁchﬁf@“%@e 26n.! O%rih%‘fe' O00GariGHE nf¥hods  and

asse anguage an or mcroco e program may

enﬂﬁ%ﬁféﬂt?@fﬁﬁb'd&bﬁb‘éﬂ sk BEARERRRA ANEHRIbination with
across nultiple processdrs, as a stand-al one software

ea@l@@%l@@etogproﬂﬁlc@afdrlmfor@r@ﬁ fer disefdsednfchelksagrl en®oddhents.

O her and further enbodinents utilizing one or nore

Dissusios obfsinghdar aleanéntseandasbidaplirabeleenartts abd vice-versa.
devi sed wi thout departing fromthe spirit of

[00pp) | canflThe ordeenod stepsFeart becyur ima varieyusfseghenses unless
and enbodi ments of the described system can_ be

otherevisdepecHiedhbilmatedn The vaszuls stepSrdQS@rmeddh@@m can be
var,iations of the disclosed nethads and enmbodi nent

com@eadswﬁh othes istein, dntasliagatads wath thectated qaﬂas,aatnd/or split
ele and Vi ce-ver

Int9c B tlp SSPSr | ml@rf'ys&}% R hé?rgeﬁéedrghﬁgémﬁ%fﬁ Hinctionally

anﬁ@?a%%lf h' Foodiell &S Sealhfte Xé‘ér'eﬁéfwﬁf SopE. %eqi?oee'r ?F%&DAP@G into
t t t t t

collaghe ey ey B RS R T e been descri bed”

O(f)@ﬂjgt | onghlay 1n%ﬂt1%@§ lﬂﬁ/emﬂg r?éec?ﬁ?’i’i'i@tc?nteﬁ(gvolf n%referred

onent's or can combi hed O conponen
an théP%ﬁlé)f ‘t’é"énd [n%%%lj Eﬁlﬁdaﬂﬁi% k OF gh@ %E@erﬁﬁ?ﬁ‘ has been
escri int e cont ext preferre

deSEupoEd "enGHhvads n@ﬁo@l\fﬁralﬁo%@bcﬁi'idmﬂ‘telﬁftlohﬁe tb nvRet idlcribed
has been described. Oobvious nodifications and
enfddEnRintoNdret avhtigbReser ieed of ordinary skill in the art. The
disclosed and undisclosed embodiments are not intended to limit or restrict
the scope or applicability of the invention conceived by the Applicants, but
rather, in conformity with the patent laws, Applicants intend to fully protect
all such modifications and improvements that come within the scope or
range of equivalents of the following claims. Further, unless the context
requires otherwise, the word "comprise" or variations such as "comprises"
or "comprising", should be understood to imply the inclusion of at least the
stated element or step, or group of elements or steps, or equivalents thereof,

and not the exclusion of a greater numerical quantity or any other element or

step or group of elements or steps or equivalents thereof.
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enbodi nents are available to those of ordinary skil

in the art. The disclosed and undi scl osed enbodi nents
wWae@snete1d ntended to limt or restrict the ScoOPET/U82007/088015

applicability of the invention conceived by the

Applicants, but rather, in conformty with the patent

| aws, Applicants intend to fully protect all such

ificati flslrrproverrentsthat come within the
Wgﬁgtélsoéiﬁg@ggfg equi val ents of the follow ng cl ai ns.

Further, unl ess the context requires ot herw se, the
vvord “conprise" or variations such as "conprises" or

L moPbieBeEm A Rtally g SRR AU Rl Spupnly (UPS)

sy%gd‘ %a@ﬁn leHRRA SHRE s @es of \%i‘“c\bﬁheféﬁ ol %E%ftmcal load,

not t e exclusion o ater nufrer1 cal quant
coftipri¥iifgot her el ement or step or group of elenents or
steps %r equi val ents thereof . WHAT IS CLAIMED I'S: 1. An

ef seeomMtsonteofgidwer erangytovdd Rner gy Rloupl&d m@vvhe electrical
supply (UPS) system having a main fi rst source of

powdsad; ahpl ssdond souret deting aalaptarthtc sapplemenngie first source
second source of power from stored energy coupled to

t he aatleconditimn tloadgower franotie staredecheaigyg tadaptettrmined
to supplenment the first source and condition the power

f r ogpndsiansofasdhe wdegfyicablonds dbe seeomd dosediaviogsint yverter
the electrical |oad, the second source havin .

i nv édamedaa@pﬁlmgeo acHuRge careant ed?Ca hor @nt a?tm)atmg ghrrent
al t @tlng current (AC); an automatic transfer switch
(AT oupl ed between the first source and the second

AL fEnte AR RS e A TS bl bt g insy spugee and

f J%%é%?%@??ﬁﬁéﬁ A0 afabIkb LR FATURE TirsP Babtde Poupling to

SR SRARLEPIG R A o8, G BT ER Bhpb Bt wit
enei)gé’dé%@fﬁ‘l[ﬂe%feéoﬁdltlons for the electrical load; and
a source of alternative energy coupled to an input to the inverter of the
second source, wherein the source of alternative energy comprises a
source of direct current (DC) power and comprises solar energy,
thermal energy, geo-thermal energy, wind energy, hydroelectric
energy, fuel cell energy, biomass energy, tidal energy, or a
combination thereof.
2. The system of claim 1, wherein the second source comprises an
uninterruptible power supply (UPS) having a battery and a rectifier
upstream of the inverter and the inverter input for the alternative energy
source.

3. The system of claim 1, wherein an output of the first source is

coupled to the ATS and an output of the ATS is coupled to an input of the
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source of direct current (DC) power and conprises

sol ar energy, thermal energy, geo-thernal energy, w nd
wep@sgyoe1hydr oel ectric energy, fuel cell energRCT/US2007/088015

bi omass energy, tidal energy, or a conbination

05 Bl PRI 0 S B e
o R b IRt

s o SR Pl BT e 0 il o e
cASEH Bl St 0ROV o, 0o f when

ac 10§t gecond source to provide power to the el ectri cal
f g I ndependent of the first source. 4. The system of

5.cl a'I'Hels $tent RAT clamPll SufGed ﬁfl@fng aC@Hﬁ?ﬂrSHef %d‘ab?ed to
electrlcal | oad and adapted to provi de power to

cofitrettdn caltpliast wosveraditon athed. %eﬁera'fbﬁ @fﬁﬁrﬁl@ﬁ@fom &igdnsed
4, further conprising a controller adapted to control

elautrioal podd,odn pomeunt oémpdwer dgenar altematisgeonéryy soule, or a
sensed el ectri cal | oad, an amount of power from

coailtinananithereefer gy source, or a conbination thereof.
6. The systemof claim5, wherein the controller

6. del e systenupf aflaimed,gehereinotheuaontrofer delassmtasaip of the
conditions regarding the electrical |oad are_ not

genaratar juadil b@regl%ﬁrmnﬁ d peRifionsoingakding the sleqtuisal load are
energﬁy%cfgurce ]@Q The system of cI aim1, further

noééﬂ% § HAGRLT BPWET PIIENALKE ENGFEYRPRITKE: of

fromthe first ce, the second source
7.50¢ ﬂlﬁaﬁygs%ﬁ @k@l@oi Jufthizn TBRTS O osentro gt ddapted to
e eI S cl u
seqgiafi oy pa8ter. Froal el T Sifier vl RetnutofoGe. e
altgfneftﬂﬁe @Je?g?r’k%&r@& zﬁic?861"1&8?{)0{&7%?qnﬁﬂldtoaﬁl%pélggtﬂc%l load.

8. The system of claim 1, further comprising a bypass circuit coupled
between the output of the ATS and the electrical load and adapted to
provide the power from first source to the electrical load independent of the
second source.
9. The system of claim 1, further comprising a controller adapted to
conform an output of the alternative energy source to an input waveform of
the inverter of the second source.
10. An efficient alternative energy uninterruptible power supply (UPS)
system having a main first source of power coupled to an electrical load,
comprising:

a second source of power from stored energy coupled to the electrical

load, the second source being adapted to supplement the first source
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provide the power fromfirst source to the electrical

| oad i ndependent of the second source. 9. The system
w@Roogh#ions 1, further conprising a controller ap@pUSWOT/B8015

conform an out put of the alternative energy source to

an in veform of the jnverter of the secon
SoufBd. HtgR & iRQVEFH f’éﬂmerf?atSFQ,r@deﬁ%‘?r@ £0 predetermined

it Et?i{lfeﬁf B AR pRAEPbupt co T6 an el oct v ca
HER YRR By fBCERATS T HaRFIed AN LCiy s8Rk and
Soufce B A9 FRRL 5ty SgPIRE ETE gt 5 bR €6 1o

condrtion € powe tore ener

pre ] n

Bt ol Iea! EPREWHERN RS Rl et 3ty mfé@W mpdfint with
fir e&éléfrﬁﬁw%f‘é’oﬁdﬁ%o%@%?@h@elérc@ﬁcﬂ”l@)aﬁdﬁﬁ&ed to

control the first source coupling to the electrical

| padurhenftdleerhhtist atsoechied dowhsre@mpbfant MIISto the
predeterm ned conditions for the electrical |oad; and

a seecesd gburid, ehaatlesteicahdéoqy, coapombomtst tlerev)fwherein
the ATS to the second source, the electrical |oad, or
a ctimbisoatdeoaf altereative whergyi nontprisesur seunfe of direct current
alternative energy conprises a source of direct
cur (PAl) gOBpr.power. 11. The system of clai m 10,
wherein the source. of alternative energy conprises
lsol dheeppstgin afhelai@y 18narbgreigdber sigg| ok mdtegnativg rmergy
ener gy, ql:j%dr oel ect |c e fuel eII ener?ga{
COBIRIHESSS %P&?rgXu grm@ @.ngégyaoge%t e lnarerggy, wind energy,
t.hereof . 12. of cl aim 10, wherein out put
hyHRSGIRRITG FBr@bufiet Gl eBtpRe b OB Ye ChAEDa it IO or a
of, TS is coupled to an input of the second
co%ﬁ#ﬁon&h@&?ﬁ the ATS is adapted to allow the second
125OU§R kPstem of claim 10, wherein an output of the first source is
coupled to the ATS and an output of the ATS is coupled to an input of the
second source, wherein the ATS is adapted to allow the second source to
provide power to the electrical load independent of the first source.
13.  The system of claim 12, further comprising a standby electrical
generator wherein an output of a standby electrical generator is coupled to
an input of the ATS.
14.. The system of claim 10, wherein the second source has a rectifier and
an inverter coupled downstream of the rectifier.
15. The system of claim 14, wherein an output of the alternative energy
source is coupled between the rectifier and the inverter of the second source
to the input of the inverter.

16. The system of claim 14, wherein the alternative energy source is

coupled to an input of the rectifier of the second source.
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provi de power to the electrical |oad independent of

the first source. 13. The system of claim 12, further
w@ovpnising a standby el ectrical generator whePE@l/DSENT7/088015

out put of a standby electrical generator is coupled to

an | t of the ATS. 14.. The .system of cl ai m 10, .
17Me:rT31%ﬁ syHens €dof lg’ojf‘@eWhﬁ’éelﬁy‘i@chltﬁmtl‘Eh@nﬁfgy source is
i nverter coupled,downstreamof the rectifier. 15. The
coupladuia ¢ M of the SSRABASONTSR out put of the
al ternati ve engr sQurce i s.coupled between it he ..
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