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- I NVENTI ON Techni cal Field *166166* This invention relates generally to
power ci r%&sﬁ)mz d more particularly to verifying that pEpWesH0bisne

communi cation units that are coupled fo such power circuits are properly
coupl ed. Background Art Many m ssion-critical systens depend on a constant
and reliable supply of power. For exanple, in the conmputer world, bank
data centers, server farnms running el ectronic business web sites, and

ot her sorts VERIFRIATIONGE PROPER COUPLEING OF POWER $4NEce of power. I|f the

dollars or even nore in |losses to the owers, such as banks, businesses,
and so on. Thereforeg,l R@Iﬁ@l‘)@l‘«‘?ﬁ!ﬁﬂl\q@NﬁﬁNe”ﬁ have bui wu“l““““‘
mechani sms for redundant sources of power, or at |east for \

connect ions .1 9pie same source of power. For exanple, a given syghgm may
have two—or—nore power supplies. Each power supply should be connected to
g di f f er enThipwentioni relateis igeneFalky tdipbiver aretity; enemorsi pactinuieglyhayeriflyingrieatel vy
epend on the sanme squrce of power, sucgh as,the el.ectrical grid, or

di f f er ePPWEGRGRODIRYNICAHAY HpIts @Etc?ﬁe %‘&‘Pfeﬁé‘? &ich PPV PLACUL 18 PEOR y gener at or .
However cohdled.s di fficult to maintain proper power redundancy in such
systens, especially where they service fast-grow ng workloads. Current
practi cBagkgtatmd/Artandat es manual verification of which systemis fed by

whi ch of unber ., of redundant power circuits., Thi situation | ows human
error to ?@@HY frigsipny GitiG SP'%‘PH“&F%CB op ﬁé"@iﬂ MFGQ@Z%quPfytqﬁngeri' ?"5

; br.eak dowRambleermithd\bnipthes vebrideBanRidatseehteis] detveR Sarmd eurding dieetrpiodnsiaéss CUi t s,

If a mssion-critical systemis allowed to dep% d on only on f the power
ci rcui t Svebisifen, apgd othgrsortsiof systemshesd g pRnstapt and jelfablgsourcg ghpower. If the

systems go down as result of lack of power, this can mean millions of dollars or even more

in losses to the owners, such as banks, businesses, and so on.

Therefore, many mission-critical systems have built-in mechanisms for redundant
sources of power, or at least for redundant connections to the same source of power. For
example, a given system may have two or more power supplies. Each power supply should
be connected to a different power circuit. The different power circuits may ultimately
depend on the same source of power, such as the electrical grid, or different sources of
power, such as the electrical grid and a generator.

However, it is difficult to maintain proper power redundancy in such systems, especially
where they service fast-growing workloads. Current practice usually mandates ménual
verification of which system is fed by which of a number of redundant power circuits, This
situation allows human error to result in total failure of the system, even if there is a
breakdown affecting only a few or as little as one of the power circuits. If a mission-critical
system is allowed to depend on only one of the power circuits, then it can fail if only one
circuit goes down.

- For this reason, as well as other reasons, there is a need for the present invention.

DISCLOSURE OF INVENTION .

The invention relates to verifying that power line communication units are properly
coupled to power circuits. A system of the invention includes a number of power line
communication units, and one or more management components. Each communication unit

is coupled to one of one or more power circuits, and sends an identifier over this power
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For this reason, as well as other reasons, there is a need for th r esent
i nvention. DI SCLOSURE OF I NVENTION a The invention relates to verﬁf@ﬂW&Zwﬁ
that power |line comunication units are properly coupled to power
circuits. A systemof the invention includes a nunber of power |ine
conmuni cation units, and one or nore managenent conponents. Each

communi cation unit is coupled to one of one or nore power circuits, and
sends an identifier over this power uuid~mve~ Il *@0002* 3 0 JUN 2006 2
circuit. The management components coll&ct the identifier sent by each
communi cation unit, and use at |east these identifiers to verify that the
conmmuni aduito NThe irtaagehtenp lcompohentL osljEce thet identifiee spombBy eadhr cominanicAiorandit,cl e
of manufacture of the invention includes a conputer-readabl e nmedi um and
means i fhd & dGeistesd RRNIBAS S0 VEify \Bat B chfiuhidafbn SRR hfeGorBPerlyd&ftipldd! ®
of a power line comunication unit over a power circuit to ichit is
coupledh f%&epa(:%% nor e managenent conponents to collect along with

i dent i f {"&PSVELH Yy ot her power |ine conmunication units. The nanagenent

conponents performthi.s coll ecti for verifyij that the r lipe
cormuni cat i on®BfFide of ;agpEsaye 99@%5’1"8‘31%1%@&% a Pt ef'§$a%\£ﬁﬁé{l?‘fg‘dfncf’fndt he
invention includes first collecting identifiers sent by power |ine )
conmuni Bgenso thainedigneThsnmews wg@ nediien it for sendisg g identiier oh@ power line
comuni cation units are coupled. The nethod then verifies that the power

| i ne cocommuciaati@nuainbve apewar apeutl tp winolplittd cotiplet hfor pawenr neére quartagem byt
using at least the identifiers collected. According to one aspect of the

i nvent i gdimpdrRRfsQo cS116vt QMong & thRidiSHi @ ETs&HR B lokifr POwet e SSmmIBIcetdPNETs. ITHee
comuni cation units, each coupled to and sending an identifier over at

least o |thGdtleht ot TRO2YEHERLN C PP ONERYink © TRRNSh EpdPerdl

| east s@ﬁ%a%%{]e%l e(%]ﬂtelh%si rgﬁ)sen{mgoger thg power c%‘rnguits and ?nc?rud%nr?g a

representation or verificati on of .coupl i ngs, of. the comunications units to
i

the at FERQpRIGHIon Rt areproperly coupled 1o bOwSECIMIS omponent to verify

A method of the invention includes first collecting identifiers sent by power line
communication units over one or more power circuits to which the communication units are
coupled. The method then verifies that the power line communication units are properly coupled
to the power circuits, by using at least the identifiers collected.

According to one aspect of the invention, there is provided a system comprising: two or
more power line communication units, each coupled to and sending an identifier over at least one
power circuit; and, a management component responsive to at least some of the identifiers sent
over the power circuits and including a representation or verification of couplings of the
communications units to the at least one power circuit, the management component to verify
whether the power line communication units are properly coupled to the power circuits based on
the identifiers sent.

According to another aspect of the invention, there is provided a method comprising:

collecting a plurality of identifiers sent by a plurality of power line communication units over
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whet her the power |ine comunication units are properly coupled to the
power circuits based on the identifiers sent. According to anot 3drJUAsiegt
of the invention, there is provided a nethod conprising: <collecting a
plurality of identifiers sent by a plurality of power |ine comunication
units over [R \LIBK]04000.doc:mxl 3 0 JUN 2006 2a one or nore power
circuits to which the plurality of power |ine comunication units are
coupl ed; and, verifying or representing couplings of the power |ine
conmmuni cation units to the one or nore@ower circuits by using at |east
sone of the plurality of identifiers, such that whether the power |ine
communi &t b mdiaigowedrddrepito perwlyicle ahplpbdality dHpowemidine conmminisatios units are
determ ned based on the identifiers sent. According to another aspect of
the i mfﬁﬁ |@N and, NRFigyihS oP FYésdREh 2Eouplih ke bethe Powes EnWichMmuntt@fibh ihRs fo the
pr oduce y two or nore power |ine conmunication units connected to at

| east one ower circuit. . the articl 0, I SE 0 t.qf -

o um O BOAETS FOMEL It e 1 Fe & Badolthls St A% pRrARTRY REIRACANE ey
the identifiers; a mapagenent conponent in the nedi um, @ d responsive to
the powdhethst g POV ey PP@F““I“&@EB@&“FS A58 ORI P oHpled \tﬂs?l?ef Pﬁ‘é(gri GRewgts 1s
representati on of connections of at |east sonme of the two or nore power

| i ne codstemiined based onyHietidentdierhenkt | east one power circuit, the nanagenent
conponent to verify whether the power |ine comunication units are
proper |y couphAesbrdiag tthengthereaspectrafithe snvzatied theretih erdvidadt arf articks foense Vither
features and advantages of the invention will becone apparent fromthe

f ol | owl fagntifiles ptddadedBs &Wb RF e Pbwieh End comAthlchtin ahigy Eathecrsd aslaniait dle
the invention, taken in conjunction wth the acconpanying draw ngs. BRI EF

DESCRI P}gw C%P;EHﬁchgﬁWeol\é%ﬁsﬁg:% %ognr%}gi_@gmfg Bledfins Y P@%f Bifcuit identifier

verificallon of proper ¢ I ng o nicatron wunits to power circuits,
according to a preferred Serrbodi EE t igf %h%‘i nventiI(r)ln ¢ %nd ins s.ugtgersﬁteglqlmfor
acconpalfyfNg PrHa° R A LTPOPRYS 01%%] GG SIS o OB S 0E 1B ’
and responsive to the power circuit identifier receiver, and including a verification or
representation of connections of at least some of the two or more power line communication
units to the at least one power circuit, the management component to verify whether the power
line communication units are properly coupled to the power circuits based on the identifiers sent
Other features and advantages of the invention will become apparent from the following

detailed description of the presently preferred embodiment of the invention, taken in conjunction

with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a diagram of a system for verification of proper coupling of communication

units to power circuits, according to a preferred embodiment of the invention, and is suggested

for accompanying the abstract.
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FIG 2 is a diagramof a sub-systemin conjunction with which enngjnﬁ{?@
of the invention can be inplenented. FIG 3 is a diagramof a system %
verified correctly configured power Iine comrunication units, according to
an enbodi rent of the invention. FIG 4 is a diagramof a systemwth
verified incorrectly configured power Iine comrunication units, according
to an enbodi nent of the invention. FIG 5 is a flowhart of a nethod for
verifying the configuration of the power |ine comunication units of FIGS.
3 and/or 4, according to an enbodi ment 2 the invention. FIG 6 is a

di agram of a systemw th verified correctly configured power |ine

commruni cat i onFidNi3 & anéhgrdiatoral sb-syRENdesojuRctivh With avidtiartbatiamatpofivire
conponents, according to an enbodi nment of the invention. FIG 7 is a

fIomchaﬁﬁ@ﬂﬁod%ag%gmﬂgk%gﬁ&Merifying the configuration of the power line
comuni cation units of FIG 6, according to an enbodi nent of the invention.

s a i aoram e st <Hraeth oL dr P B0 LEFTY EoltoruraaiL o e

conmmmuni cation units.and that al so ingludes_.gne or nore power components
connuni@HPWV@W?“HUHB@B%”PEﬁ%&ﬁ?Qﬁﬁgﬁﬁﬁ”ﬂﬁFQf A3%&P8At conponents, accor di ng
to an enbodinent of the invention. FIG 9 is a flowhart of a nmethod for
veri fyi ng t heFontiigur didgsam off e rrasteswatith) verified: ieptrastbacraiguied trovst lmeg
8, according to an enbodi nent of the invention. FIG 10 is a diagramof a
syst em bawinngicaticrandagementdicpwparseriodfment wéthefigvengionhe confi gurati on of
power |ine conmunication units, according to an enbodi nent of the

I nvention. BESEG. MORE, FIGARRY Neeildl ot elRVERTA O Pugiationvof fhle@owler ShiRwWs

a system 100 according to a preferred enbodi nent of the invention. The

syst em J OBl Rk R FRGS P hfyAUWRECoaHE 68 n dlBodiRitft S thERInRAUS"
circuits ., power
FIG. 6 is a diagram of a system with verified correctly configured power line
communication units and that also includes one or more stand-alone power components,
according to an embodiment of the invention.

FIG. 7 is a flowchart of a method for verifying the configuration of the power line

communication units of FIG. 6, according to an embodiment of the invention.
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| i ne communi cation units 106, power supplies 108, and one or nore
managenent conponents 110. The power sources 102 may i ncl ude t he 0 JUN 2006
‘el ectrical grid that commonly powers nost buildings, as well as

al ternati %M%ﬁ@s of power, such as on-site gener atorspersQbHosdoner
mechani snms, W nd power nechani sns, angl so on. The power sources 102 may

also include multiple electrical grids, for added redundancy. The power
circuits 104 are the wres that run fromth ower sources 102 to the
pover | i ne R@n#iff Eagamet adygem %@.Vﬁrléﬂﬁ%ﬁf@}f pocnﬁgf]ﬁﬁg\l?@?’erclmecui ts 104 end
I two- 9(5rmtnﬂﬁi‘3§%foﬂrd?1ﬂ9a§d[ t‘glﬁttld(’l)%oqﬁélu@étoh@%lsmoferﬂo_iﬂ_/ei’%rﬁﬁbneﬁtﬁ’_r respondi ng pl ugs

of the comuni cation uni are connect ed he power |ine comrunication
uni ts 106ommohivatvelyh@upledtauthe oat pomongmianggenidhsonl@@bnts, accordin@éman and have
t he capabibich%a to zﬁnd a_signal over the power circuits 102 to which they
are confaReditpentAf dhe J{yenlion.ne hey acconplish this by modul ating a si gnal

over the pquerl9 ist fléwdhag of @ ZnetHIdGhr veRifth@ihe @Bnfigyatidd o Ge@dWet Bied i n a
proprietary manner, accordance with a standard for such

or in
comuni c&eBALCHNN uRits RHFIS. 8y prsomlingia ap emhedimert of fie inYenHort andar d,

descri bed t N lalt; | W , ' and Pl a
st andard, g:g(s}bpiﬁggd% g&?fﬁg%ﬁ)&gflf‘% Wﬁl{lj%ﬁ%élgrcghptg?]égﬂEq{‘r?Fﬁl?%nagﬁgg?d g
descri bedordiguratien wépoweriline commupicationginifs, aseording thary emsbaskient @f thithe power
suppl i es, ?ﬁiénm' ude the power supplies 108a, 108b, ..., 108n. Each of the
power supplies 108 corresponds to one of the power |ine conmmunication units
106. The power supplies 108 are the supplies of power that typically plug
directly into tBESEMODE FORCARBMINGCOUIUTHE INVENHQN t hat transformthe
{power received fromthe power circuits 104 as 3 0 JUN 2006 WD 03/ 061260 ..
PCT/ USO2008&viktv 4 appropriate. However, in the system 100, the power line .

— e

conmmuni cat i its 106 interven et ween the wer lies 108, and the
~ power Ci rcﬁ{?’sij%ﬂs Fapte glx@ra"%‘iﬁ Fgf’?%r&f?ﬁrﬁgﬁ%?g‘ﬁmfﬂte%&g‘%”?% ipe nore of
t he powekysdid pO0 iRsludédSork @F mRaCHoviEr earca3f102 e prEidle EvweD kparts 404, gowet he
system 100, which are not F&{J)eci fical l)étlggpi gt ed in the sgst em 100. Such

equi prenfing OMPRRIEALOD IS, 19], Ppwer upRIte SHHAIYYE HALAESTE power | i ne
communi Cabhpdhettdille, TRGpIW sbieces 100 @yahdadethd Ele@ficatia tdxtorhMoslych

sub-systens. The units 106 nmay al so be integrated into the power supplies
108. powers most buildings, as well as alternative sources of power, such as on-site generators,
solar power mechanisms, wind power mechanisms, and so on. The power sources 102 may
also include multiple electrical grids, for added redundancy. The power circuits 104 are the
wires that run from the power sources 102 to the power line communication. units 106.
Commonly, the power circuits 104 end in two- or three-prong electrical outlets, into which
cprresponding plugs of the communication units 106 are connected.
The power line communication units 106 include the communication units 106a, 106b, . .
., 106n, and have the capability to send a signal over the power circuits 102 to which they are
connected. The units 106 may accomplish this by modulating a signal over the power
circuits 102. Such modulation may be accomplished in a proprietary manner, or in
accordance with a standard for such communication. For example, the standard may be the
X10 standard, described at the Internet web site www.x10.0rg, the Universal Plug and Play
standard, described at the web site www.upnp.org, the Jini standard, described at the web
site www.jini.org, or another standard.
The power supplies 108 include the power supplies 108a, 108b, . . ., 108n. Each of the
power supplies 108 corresponds to one of the power line communication units 106. The
power supplies 108 are the supplies of power that typically plug directly into the one or more

power circuits 104, and that transform the power received from the power circuits 104 as



Preferably, there is a proper manner by which the power supplies 108 are
connect ed to the one or nore power circuits 104 through the powdr( JUNE08
comuni cation units 106. For instance, for each sub-system having two or

nor e of tt{,@()g?%ﬁimsuppl ies 108, the proper manner may beg by sdsh pover
s 541"

suppl i es be mately connected to afy | east two of thie"power circuits

104, for power circuit redundancy. Therefore, if one of the power circuits
104 to which the sub-system has a power supply connected fails, then power

is still received by the sub-s em from.anot her of .t he . L.clrcuits 104
t hr ough 2RROPHEF- yersipdhy V.Ste‘f%ﬁ)g)’ H’]ﬁ&%?r I&ercgmun}cgaérhgnalﬁg\g% ilrggljiv%\&addi tion
to the PRWRlenIhEWIWEr kGBS BORCAdahd Ay clr@sitd|104.NBor fowensupply pdesiemge of two
or nore power supplies for each sub-system The one or nore mangsgamant

conponerifgre BECWAST SHosaPL the Pewe supRlics A3 o0 caphdiece GARIMPTRER! EHIMPAESHpl ed t o
t he po ' heat.| | oy | ] i nner .
The. handgaht AfelE [0 M ok Ofs plclRaP opiyf B e HEEREI007 Sulh ELBREIIN St on
of har dwasre gamalaliyodefenzd ¢o asmb-sgstemp| Bye powey limagonireurgedtionaniss Héogaabeed t o

run on g general -purpose.conputer. There may be one of the managenent

Conponeﬁ{l@grﬂeéWlﬂg?r%%Eng%%ngf,‘&'%’ﬁ{en%i ch may or may not be networked

t oget herpneTh@s 206 My alss 8e hiftegateBinfigihe poRaagssetiogonmponent 110 for all

sub-systens. For instance, ere there is a nunbglr, of sub-systens, a
1q=S

si ngl e manBesdrehly. BermponRperIanerRRy Weich ke parer Bip J08 gre cophectadi@m by
bei ng nejugk %ﬁg@@mi&ws— fO4SthRAkh HRSoW¥ SR BokBhinidatibh Ghitsl108! ®ber abl y

operates as fol Each of the power "l ine comunication units 106 sends
a uni quenstaeet fof gash splreysterh badrgtwsr orioiase phiie powprsepplies 198.4he Bropgthich it is -
coupl ed. __Each ' ' | ' bly {
recei vesm?rﬁ'gfnmg{’/ 8%’ H}%% g“%@éﬁéﬁ:@@%ﬁ? %g{/{ga?élgl (?hcng%& ﬁ%q%rsnﬁg’é g)f FHOT :E;r?t%iyei1 lers

f r om t hecieifte104g fortpower cimuitiredunddricpn Therefose, if0Ge obthegowedcitcuits b4 toame power
circuit. The one or nore managenent co nts 110 the refer col | ect
fr om eachhigh HeREOHiFE %W?WéguﬂmW?ﬁqg‘fpa@% rﬁenﬁﬁ?wteﬁg Sﬁﬂ? c1e,1v§% g%‘?/el as the
i dent i f i QbSystemeioneshdier bbthepdiver cirthits FyisthnpH Abthatpewei fupplyi Mhisr mation to
verify that the power I|ine, communication units 106, and_hepce the power

suppl | esPONsSs cirghiregyndiareyl iy inaidiion e themgwenipply fedundpncy ale yfﬁ%ﬁ“&# 0 JUN
2006 WO 934 %ﬁ@s@n?&y tW@%hﬁ%er supplies for each sub-system.

The one or more management components 110 as shown in the system 100 are
communicatively coupled to the power line communication units 106, in a wired or a
wireless manner. The management components 110 may be hardware, software, or-a
combination of hardware and software. For example, they may be software programmed to
run on a general-purpose computer. There may be one of the management components 110 .
for each sub-system, which fnay or may not be networked together. There may also be a
single management component 110 for all sub-systems. For instance, where there is a
number of sub-systems, a single management component 110 may be responsible for all of
them, by being networked to each sub-system.

The systern 100 of FIG. 1 preferably operates as follows. Each of the power line
communication units 106 sends a unique identifier over the one of the power circuits 104 to
which it is coupled. Each of the power line communication units 106 also preferably
receives from over its connected-to power circuit the unique identifiers from the other of the
communication units 106 connected to the same power circuit. The one or more
management components 110 then preferably collect from each of the units 106 the
identifier sent by the unit, as well as the identifiers received by the unit. The system 100
uses this information to verify that the power line communication units 106, and hence the

power supplies 108, are properly connected to the power circuits 104.



For. exanpl e, a sub-system may have two power supplies, each havin
corresponding power line communication unit. If the first commn?gajwomnﬁ
‘unit receives the second comunication unit's identifier over the power
circuit t he first communication unit is connec t he
rranagerrengv%\@rrpgbr?{ents 110 can infer that the comuni Catlgﬁ?/gﬁél?)%?ﬂ and t hus
t he power supplies, of the sub-systemare not properly connected to the
power circuits 104. This is because each comuni cation unit desirably
shoul d be connected toa different power circuit, for power circuit
redundancy g L, a shil sfe"f\‘r\ﬁqa%ﬂéue thh Bodvbd Spplia! éach ﬁavﬂi%@ Bbr¥dspendifle second
unit's |dent| I e neans hat the two are conhnected to the sane power
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identifier over the circuit to which th t ed,
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connected to the circuits 104. The stem 100 gﬁ has be escri bed with
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system 100, and are described in subsequent sections of the detailed
descri pt diferentpasees ciseib dorrpemescircail redandangy. Heweys the fack thabhe Sast 4BISES ar e
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use n conjunctron wt nbodi nent s of
t he i nveditduétn Coliersdlgrifiths fibst smsdcmmnasrecmmjthhewcend]umaa1®nt1fwrmssthe| ndi vi dual

pieces of ment h .as _conput er i nt ter
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to di sti pgditsdd tHe®oToRmubitati @it Ciid 3hiB Ahgivel o way Sipplied, baithe 3lls-eystene onpasses
power circuits, power sources, and so on. Only those conponents of the

sub- systéfﬁlpmﬂﬁé‘é%@&%oqlﬁfimi%té 194pl ement ati on of enbodi ments of the

i nvention aig s?s‘?@iﬁ'lbﬂ) E@lﬁés%e&‘?&ek&%e@%th'réfe}:ch@ toIGT S thePrefyetiem 200 thus
has two power Supplies 108a and 108b, and all other of Its hardware and

sof t war eembodimprig thednyentian. ciawersr.skhse Rmpedimpnts vary gspectiof betghe har dwar e and
sof tware og)gl%ggfmé @% agiah of Mﬁts%p:raqgo and SreRRVEHed H%béeﬁ?eﬂt%&loﬁé‘gf hQ8b are

uItlrrate e’ one or nore power circul 04, which in turn
ar e connéabited descriptien.offikese emborbmentpasmiell 96 thepesferr@bemigriément, arpptél of t he

rranagerregr'gcoﬁl%a sec&1 gy Eh% niLvlegtlé)r}c FIG 1, as

Technical Background

FIG. 2 shows an example sub-system 200 that can be used in conjunction with
embodiments of the invention. The term sub-system as used herein can encompass
individual pieces of equipment, such as computer equipment, as well as computer systems,
and so on. The term sub-system is used instead of the term system to distinguish the sub-
system from a complete system that also encompasses power circuits, power sources, and so
on. Only those components of the sub-system 200 necessary for the implementation of
embodiments of the invention are specifically called out in FIG. 2.

The sub-systemn 200 thus has two power supplies 108a and 108b, and all other of its
hardware and software is relegated to a common block in FIG. 2 as the other hardware and
software 202 of the sub-system 200. The power supplies 108a and 108b are ultimately
connected to the one or more power circuits 104, which in turn are connected to the one or
more power sources 102. One or more of the management components 110 of FIG. 1, as
well as one or more of the power line communication units 106 of FIG. 1, may be integrated
into the sub-system 200, as is described in the following sections of the detailed description,

or may be external to the sub-system 200.



wel | as one or nore of the power |ine comrunication units 106 of FIG 1,
may be integrated into the sub-system 200, as is described in th 01U

foll owi ng sections of the detailed description, or nay be externgl {&l Zﬁﬂl‘b
sub-syste 0 JUN 2006 WO 03/061260 PCT/ US02/ 00541 ation of
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source 1Q3aespBhidin@bitREyatkis\200Y alB00bGeipeeriveie source of power as the
power source 102b The power |ine conmunication units 106b and 106d of the
sub- syst emBhexpOwer sheriptds is samgpriat to il Bowea sepTeni{iza fTBe powRAinguppl i es 108b
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the power source 102b. The power line communication units 106b and 106d of the sub-
systems 200a and 200b, respectively, and thus the power supplies 108b and 108d of the sub-
systems 200a and 200b, respectively, are plugged into or otherwise connected to the power
circuit 104a.

The topology of the system 100 as depicted in FIG. 3 thus represents a proper connecting
of the power line communication units and the power supplies of the sub-systems 2005 and
200b to the power circuits 104a and 104b. Each of the sub-systems 200a and 200b has a
communication unit and a power supply that connects to the power circuit 104a, and also has
a communication unit and a power supply that connects to the power circuit 104b. That is,
each sub-system 200a and 200b has power circuit redundancy, in that each has power
supplies and communication units connecting to two different power circuits.

The system 100 as depicted in FIG. 3 preferably operates as follows. The power line
communication unit 106a sends its identifier over the power circuit 104a, and receives the
identifier of the communication unit 106¢ from over the power circuit 104a. The
communication unit 106b sends its identifier over the power circuit 104b, and receives the
identifier of the communication unit 106d from over the power circuit 104b. The unit 106¢
sends its identifier over the circuit 104a, and receives the identifier of the unit 106a from

over the circuit 104a. The unit 106d sends its identifier over the circuit 104b, and receives




a communi cation unit and a power supply that connects to the power circuit
104b. That is, each sub-system 200a and 200b has power circuit r&dunmamgy .
‘in that each has power supplies and conmmunication units connecting to two
di fferent woWebs18dor cui ts. The system 100 as depicted in Blcgusdyousef er ably
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conclude that_units 106a and 106b do not share a commopn power circuit, and
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concludes that the units 106c and 106d, and hence the power supplies 108c and 108d, are

properly connected to the power circuits 104a and 104b. That is, the component 110b is able.
to conclude that the units 106¢ and 106d do not share a common power circuit, and are
instead on separate circuits.

The management components 110a and 110b may also share the i'nformation they
receive with one another through the optional network 302 that communicatively connects
them. In the embodiment of FIG. 3, for instance, the management components 110a and
110b may verify that the identifiers collected from one of the power line communication
units 106a and 106b correspond to the identifiers collected from one of the power line
communication units 106c and 106d. Fer instance, the unit 106a received the identifier for
the unit 106¢, and sent both its identifier and the identifier for the unit 106¢ to the
management component 110a. However, the unit 106¢c might erroneously report only its
own identifier to the management component 110b. One set of identifiers received by the
component 110a thus includes the identifiers for the units 106a and 106¢, whereas the only
set of identifiers received by the component 110b that includes the identifier for the unit
106¢ does not include the identifier for the unit 106a. This can signal the component 110b

that the communication unit 106¢ of the sub-system 200b is malfunctioning.



concludes that the units 106c and 106d, and hence the power supplégs 108c -
and 108d, are properly connected to the power circuits 104a and 4HN 2805at
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system 200a are both connected to the sanme power circuit, the power circuit
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FIG. 5 shows a method 500 that summarizes the actions performed by the power line
communication units 106.and the management component(s) 110 in the system 100 as
depicted in the embodiments of FIGs. 3 and 4. Parts of the method 500, as well as other
methods according to other embodiments of the invention, can be implemented as one or
more means stored in a computef-readable medium of an article of manufacture. The
mediurh may be a modulated carrier signal, a data storage medium, or another type of ' \
computer-readable medium. The dotted line 502 separates those parts of the method 500
performed by the power line communication units 106 from those parts pérformed by the
management component(s) 110.
First, each of the power line communication units sends its identifier over the power
circuit to which it is coupled (504). Each power line communication unit also receives the
identifiers of other power line communication units also connected to the same power circuit
(506). Each communication unit then sends all these identifiers, including its own identifier
and the other identifiers it received (508), which are collected by the management
component(s) (510). The management component(s) use these identifiers to verify that the
power line communication units, and their corresponding power supplies, are properly

coupled to the power circuits (512), as has been described.
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over the power circuit 104a, but prevents the identifier sent by the unit 106a from reaching

the unit 106c, and vice-versa. Therefore, the unit 106a receives only the identifier for the
power component 602a, as does the unit 106c.

Similarly, the power line communication unit 106b sends its own identifier over the
power circuit 104b, as does the power communication unit 106d. The power component
602b also sends its own identifier over the power circuit 104b, but prevents the identifier
sent by the unit 106b from reaching the unit 106d, and vice-versa. The unit 106b receives
only the identifier for the power component 602b, as does the unit 106d. The management
component 110a collects the identifiers for the unit 106a and for the power component 602a
from the unit 106a, and the identifiers for the unit 106b and for the power component 602b
from the unit 106b. The management component 110b collects the identifiers for the unit
106¢ and for the component 602a from the unit 106c, and the identifiers for the unit 106d
and for the component 602b from the unit 106b.

The management components 110a and 110b are still, however, able to verify that their
power line communication units, and the power supplies corresponding to these units, are
properly coupled to the power circuits 104a and 104b. For the management component
110a, this is because the identifiers collected from the communication unit 106a have no

identifiers in common with those collected from the communication unit 106b. For
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recei ved on one side of the power <circuit in which it is inserted to the

ot her sidey kge-versa. This enbodinent effectively i.ons as has
been descri lg)adg k(fhe previous section,of the detailed defé‘gﬂﬁéw%%l
Al ternatively, however, the power conponents may instead transmt their own
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power component connected to the same power circuit as a given communication unit, then
the unit instead receives the identifier for any other communication units coupled to the
same power circuit. The power line communication units each send its own identifier and
the identifier(s) it received over the power circuit to which it is coupled (508), which are
then collected by the management component(s) (510). The management component(s)
verify that the communication units, and their corresponding power supplies, are properly
coupled to the power circuits based on the identifiers received, as has been described.

The power components may also be connected to the same optional network as the
management components are, in which case the management components can more easily
determine whether the power line communication units, and their corresponding power
supplies, are properly coupled to the power circuits. FIG. 8 shows the system 100 according
to such an embodiment. The embodiment of FIG. 8 is identical to that of FIG. 6, except that
the power components 602a and 602b are coupled to the same network 302 as the
management components 110a and 110b are.

The system 100 as depicted in FIG. 8 operates as follows. The power line

communication units 106a, 106b, 106¢, and 106d again send their identifiers over the power
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identifier(s) it received over the power circuit to which it is coupled
(508), whi cRAhIQOd, repRsstivelyy ae progenhy caupled ta s gpewertircasniifaand {&b. (510). The
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correspondi ng power supplies, are pr ope&g{@écoupl ed to the power circuits
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easily collected the identifier for the unit 106a, and the component 602b only collected the

identifier for the unit 106b, the management component 110a concludes that neither the unit
106a nor 106b is coupled to the same power circuit. Similarly, the management component
110b determines whether the identifiers for the units 106¢ and 106d of its sub-system 200b
have not been both collected by either the power component 602a or 602b., Because the
component 602a only collected the identifier for the unit 106¢, and the component 602b only
collected the identifier for the unit 106d, the management component 110b concludes that
neither the unit 106¢ nor unit 106d is coupled to the same power circuit.

FIG. 9 shows a method 900 that summarizes the actions performed by the power
components 600, the power line communication units 106, and the management
component(s) 110 in the system 100 as depicted in the embodiment of FIG. 8. The dotted
lines 902 and 904 separate those parts of the method 900 perforn;ed by the power
cofnponents 602, by the power line communication units 106, and by the management
component(s) 110. First, each of the power line communication units sends its identifier
over the power circuit to which it is coupled (504). The power components each receive the
identifiers sent by the communication units coupled to the same power circuit (906). Each
of the power components then sends the identifiers of the communication units it received
(908), which are collected by the management component(s) (510). The management |

component(s) use these identifiers to verify that the cqmmﬁnication units, and their



determ ne whether the power |ine comunication units, and their 3|ﬂcw ,
correspondi ng power supplies, are properly coupled to the power ci N 206
FIG 8 shows the system 100 according to such an enbodi rrent.hThe ]

enbodi nmen f_ Fl 8 is identical to that of FIG 6, except that the power
conponent éwgw&l%c\%rqd 602b are coupl ed 1,0 the same networ k Fs023450fe
managenent conponents 110a and 110b are. The system 100 as depicted in FIG
8 operates as follows. The power line comrunication units 106a, 106D,
106c, and 106d again send their identifiers over the power 3 0 JUN 2006 WO
03/ 061260 PQT¢spPSRNHOG¥dr suplies] are pioparlyt @upleil chitht beyeravieuit) uphadeen

Communi cat 1,0n_.unj 06a and 106c hence send their identifiers over the
power ci rc&Ficrlﬁﬁflﬂ,@z ereas the units 106b and 106d send their idenalflers
over the eIt ' enbodi nent of FIG 8, the
bover Cop@‘l‘.ﬁér\fe'n'h dn R v AHONEVEE colnBode tet beir own identifiers for

recei pt by t hemb&RMBME bf teiiRntiét thit 06 Been HEEPibed AP e@ﬁgit%qggtett flcher, the

power conponents 602a and 602b receive the identifiers sen e units
106a and 1@@@%%&161@@%6%cqzmn@matuon@mss,haamdorm;pmndmmwessmﬁbs,arow 1063
over the p ' Lk . I v.el: . onponent s GFFﬁa an
Goob 1 hen' sasty LR ntS ERREH LB vel AR B NE BB oS nem:
110a and 1tGbthepower suppliesedreproperPoupEdeo poreerairenien Homenpopemrding10a and

10b he identifier t. by.th ower conponents 602a and 602b to
verifioe t AEPIEREHGHES, Frgtiusthicineleeoh i Peasnna shEpao: cHif 100

and 106d, uesifecsthstales cEiverifi2ibLES Well OTHY R fit&ich PR fONRIbyEnbetikatsl@4a and
104b. Specifically,  the manag[emant conmponent 110a det erm nes whet her the

i dent i fi er ieriByentifRis yafirtqn that thepaver leaeqreAunieation uniee argeriDewpbid tts
sub- syt eMpaRQikaNE aiPhoRERsRA Bowb bRt Atk Bty BlddifindibBugiover component
602a or 602b. Because the conmponent 602a only collected the identifier for
the unit 10@AMUBKIGHEUEoponent 602b only col |l ected the identlLl er Lor
the unit 106 D@ sHRR fq?ﬂ}a that nei r the
unit 106a n?):rI G'1 6% isatg%%}%%% 0 ?%gﬂgéérégg&ﬁ\g‘?‘%é‘ﬁ%%ﬁ% _tA.foglm Oqu?g, the
managenent beibdippbasratnundle bf phetes onilete $004h 004, 1004, bateT004H] E‘lhjé?oﬁt_lbtsdtdg)ﬂa units
106c and 1 i.ts -system.200b. ha been both co ed by
ei t her thegrg&gﬁg%g%rfﬁglﬁ%ﬁ?y%d%ad% n%@?ﬂey E@?%@E& fhg power circuit f64s:

whereas the outlets 1004c and 1004d are connected to the electrical panel 1002 through the

power circuit 104b. An electrician may wish to verify that the outlets 1004a, 1004b, 1004c,
and 10044 of the room 1000 are connected to more than one power circuit, and uses this as a-
definition of proper coupling. The electrician may also desire to map the outlets to different
power circuits, and hence different circuit breakers or fuses in the electrical panel 1002.

A power line communication unit is plugged into each outlet. The communication unit
106a is plugged into the outlet 1004a, the unit 106b is plugged into the outlet 1004b, the unit
106¢ is plugged into the outlet 1004c, and the unit 106d is plugged into the outlet 1004d.
The communication units 106a, 106b, 106¢, and 106d are then themselves communicatively
coupled to the management component 110. The system 100 operates as has been described
in relation to FIGs. 3 and 4. That is, each of the units sends an identifier over the power
circuit to which it is coupled and receives the identifiers of other communication units
plugged into the same power circuit.

The unit 106a thus sends its identifier over the power circuit 104a and receives the
identifier for the unit 106b. Similarly, the unit 106b sends its identifier over the circuit 104a
and receives the identifier for the unit 106a. The unit 106¢ sends its identifier over the
power circuit 104b and receives the identifier for the unit 106d, whereas the unit 106d sends

its identifier over the circuit 104b and receives the identifier for the unit 106¢. Each



conponent 602a only collected the identifier for the unit 106c, and the
conponent 602b only collected the identifier for the unit 106d, ty@JUszﬁ
-managenment conponent 110b concludes that neither the unit 106c nor unit
106d.is cQupled to the same power circuit. FIG 9 shows a net hod 900 that
sunnarlzegmﬁﬁ@:3@Q|ons performed by the power component SCBBY200H powver

| i ne communication units 106, and t hd? managenent conponent(s) 110 in the
system 100 as depicted in the enbodinent of FIG 8. The dotted |ines 902
and 904 separate those parts of the nethod 900 performed by the power
conponents 602, by the power |ine conmunication units 106, and by the
managenent { ' ' ation
uni 18 sendg T RERRRTR it men Hpots i jaen G & Bl bl MBI AEFAVRILEC, | C
(504). TheOﬂmmenmnmmpummnmSSEﬂbhnmeqpnweumhqmnmméﬁl|fiers sent by t he

i cati t led to ower of the
power " conponchitririereR satrtfal [l A BB LS St HebihanientTBA it s 1
received (80&)to wiidhche akits mblaml(ﬁ%aba/ lgggtdl%f @gﬁﬁtﬂmthg@ém%ﬁérgcﬁtlﬁﬁlo)
Th enent nen use these identifiers to ver. a e
Communt car G gl BaF A REaASHS Sod SERG s0BBIoheseumie s Fevaren usobesBar 12
cor r espondiHghlRYeKe R oka)%?clr@'itelomi OPRS hnits Q86D 66h, tlgsé Qﬁ‘d RIBECAndGhé CUl t's,
as has been 'described (512). Cther Verification wt Managenent

Conponent BRI (At K08P, JOR4c, |ah63/ é@ﬁ%oﬁotwmh th@}vféfe bblegedd e@dhqu@dﬁsabbY the
explicitly e} | ts

have cor r oTsEial crlitfen 8RR Sroffhy GaRIET MIBNRP R R A0 2
used to asThstledteriahisabid tormdpywinainafthervudetcaapamecttdto wiial of the ppwsrer
isuppl i es are proper y coupled to power circuits. However, power line
communi catFS‘?ﬁﬁﬁ? I n conjunction with one or nore nmanagenent conponents,
can be used,fR4 e%t?@rrthéyﬂ? apf - verification as well. The verification

per f or med b——ﬂ')gmts_ﬁﬁs_rhe invention is verification that the power

| i ne conmuni ﬁnb@mms ofthe inyepttammeevige fsmaqbs!aedtgtsmvepthwnocm CLlietwsg ofind not
necessari | uch c I, lon
units. G¥ ‘?%Viﬁﬁ cﬁwﬁhicﬁﬁo& ‘{'}ﬁ{s s ?8%& ngvef oegu‘(’:vﬁr CéW“ d’@]‘%ﬁaﬁﬁi‘f’y 4R room

1000 of a coupled enables the one or more management components to determine whether the

communication units are coupled to the correct power circuits. That is, the one or more
management components are able to verify whether the communication units are properly
coupled to the power circuits. Where each communication unit corresponds to a different
power supply, this can ensure that mission-critical systems are properly connected to

' redundant power circuits, to the same or different power sources. Furthermore, some
embodiments of the invention allow for the scenario where power components, such as

uninterruptible power supplies (UPS’s), are also connected to the power circuits.

Other Alternative Embodiments

It will be appreciated that, although specific embodiments of the invention have been
described herein for purposes of illustration, various modifications may be made without
departing from the spirit and scope of the invention. For instance, in the embodiment of the
invention in which power components are present, such power components have been
described as uninterruptible power supplies (UPS’s). However, other power components
besides UPS’s can also be used by the invention. Furthermore, whereas the invention has
been substantially described in relation to power line communication units corresponding to
power supplies or outlets, such relationships are not necessary and not restricted by the
invention. Accordingly, the scope of protection of this invention is limited only by the

following claims and their equivalents.



bui | di ng has a nunber of power outlets 1004a, 1004b, 1004c, and 1004d. The
outlets 1004a and 1004b are connected to the electrical panel 109%‘&@p@@gh
the power circuit 104a, whereas the outlets 1004c and 1004d are connec

to the electrical panel 1002 through the power circuit 104b. An

el ectrician may wish to verify that the outlets 1004a, 1004b, 1004c, and
1004d of the room 1000 are connected to nore than one power circuit, and
uses this as a definition of proper coupling. The electrician may al so
desire to map the outlets to different 1power circuits, and hence different
circuit breakers or fuses in the electrical panel 1002. A power |ine
comuni g unit is plugged into each outlet. The communi cation unit

106a is plugged into the outlet 1004a, the unit 106b is plugged into the
outl et 1004b, the unit 106c is plugged into the outlet 1004c, and the unit
106d is plugged into the outlet 1004d. The comuni cation units 106a, 106b,
106c, and 106d are then thensel ves conmuni catively coupled to the
managenment cog'p?yﬁ@m COMPYISIRg; WO X TQTE) B pltipen fuBMyRICAN Haks, caels 6RuPRdgto j n
relation to FIGs. 3 and_ 4. That is, each of the units sends an identifier
over thandsersding @nr idantifigroovei #hlepst pre powpt eircwifidands ceinansgerhent| ehappaneiter s
of other communication units plugged into the sane power circuit. The unit
106a t hiespasnesto bfs ldastesumé iofrthevidentifiess poeovecithe potved @ravitndnd edudies 4 he
identifier for the unit 106b. Simlarly, the unit 106b sends its identifier

over t hfgpedstbitidn di0dRificatiéh bEERIPKASs bMBe icE@Rtunida@ibngd GHitsttBehdIat bast BR&po&re
unit 106c sends its identifier over the power circuit 104b and recelves

the i de&}(‘;ufilj, Gle irngﬁaegteﬁfaen{"‘ %ﬁlp‘:]f%g‘g toan eRfethdShb E)'o{’vellgﬁ‘? ic?ﬁlﬂﬂﬁl}jcg%i&? units are

identifrer over t circuit ecel ves the iden Ier he unit
106c. Each 0 J?% 23&6 VO OB/O@lﬁGO PC?/U?O /00541 13 conmuni cation unit
then r ePGPPLY PHPISAFR DT Poveer Greuilghased op theddentfiens $it-ar (s) it received from
ot her communi cation units to the managenent conponent 110. The nmanagenent
conponent 110 is thus able to conclude that the outlets 1004a and 1004b to
whi ch the units 106a and 106b are plugged are coupled to the sane power

ci rcui t2. 104aThaspstemact chadmodit Ivdtesein 08wk eomemumioatbnt onihfucthert meseines tghdri06¢
and 106d are plugged are coupled to the sane power circuit 104b. The units

106a, lldentifickdaver aind al Qéadt capdpdwer cicuit, @ind the OhanagbRAb corhPOdent ianurtA&04d
into which they are plugged, are thus verified by the

responsive to at least some of the other identifiers received by each communication unit.

3. The system of claim 2, further comprising a power component coupled to and sending
an identifier over the at least one power circuit; and wherein the management component is

further responsive to the identifier sent by the power component.
4, The system of claim 1, further comprising a power component coupled to the at least

one power circuit and receiving the identifiers over the at least one power circuit and sending the

identifiers received to the management component.
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managenment conponent 110 to be properly connected to the power circuits
104a and 104b. The electrician is able to map which of the outlets3dkHHVZMB
connected to which of the power <circuits as well. Advantages over the
Prior Art Enbodi nents of the invention provide for advantages over the
prior art. The use of power |ine comunication units sending identifiers
over the power circuits to which they are coupled enables the one or nore
managenent conponents to determ ne whether the communication units are
coupled to the correct power circuits. That is, the one or nore nanagenent
conmponents are able to verify whether the communication units are properly
coupl edst o t hEh@eysedm of Chitht 1S fudiRBnpashg inF 8F siMsydtints, CAH §HRYBER tO
a different power supply, this can ensure that mission-critical systens
are pro : AN Sq. .Sane_or
S L S e R
allow for_the §C§E§&io mhpt? ﬁomer conEonents,(ﬁuch as. uninterruptible
pover stPBPIEE! (fpPEle) 2 AFEIGHIOR ObnIfRESEYaY (He CHUWEHORS AL ufhes Poweh dine

Al ternative Enbodinents It will be appreciated that, although specific
embodi nEQfRRUBICa¢EuGits AL §acobIFasteme dhe atdeastonapamaisiteiih for pur poses of
illustration, various nodifications nmay be nade w thout departing fromthe
spirit and scope of the invention. For instance, in the enbodi nent of the
invention in which power conponents are present, such power conponents have

been deéscri bEhe agstemioft €lhifn (5l iwHegeid @AEH s6b RPStera Shds UPSofdspoiBVB iftinagehBsY
power conponents besides UPS s can al so be used by the inventron.

Furt her g@hSoneW L aRCILAS bV HEh Qﬁsref)ltégéiﬂatﬁiﬁbﬁf %0 .&'tib%fs %‘F;tgéi %rilgﬁ os

relation to power |ine comrunication unfits corresponding to rsup

or outl uch rel.at i i re.ngt necessary and not restricted by the
i nvent i gé]:ﬁm ?:Ig%?odll né‘l%f,fgélﬁgu@%%sg%ﬁé f ra&fegattqn&g%gfr PHRTYY i nvention is Y
limted only by the following clains and their equivalents. 3 0 JUN 2006
14 CLAIMS: 1. A systemconprising: two or nore power |ine comrunication
units, each coupled to and sending an identifier over at |east one power
circuit? and, The ﬁﬁqﬁgge(hfeﬁltair@oimmsing two or more power circuits; and wherein the

management component includes a verification of connections of the power line communication

units of each sub system to at least two of the power circuits.

8. The system of claim 1, further comprising a plurality of power supplies corresponding

to the power line communication units.

9. The system of claim 1, further comprising a sub-system including the two or more
power line communication units, two or more power supplies each coupled to one of the

communication units, and the management component.

10. The system of claim 1, further comprising two or more management components.
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responsive to at |least sone of the identifiers sent over the power circuits
and including a representation or verification of couplings of t

comuni cations units to the at | east one power <circuit, the nanagﬁhﬂﬁizmﬁ
conponent to verify whether the power |ine conmunication units are

properly coupled to the power circuits based on the identifiers sent. 2.
The system of claim1l, wherein each conmunication unit further receives
other identifiers over the at | east one power circuit, and the managenent
conponent is further responsive to at leeast sone of the other identifiers
recei ved by each comunication unit. 3. The systemof claim?2, further
conprising a Phevayse@pONEsin cloypyedeinotRNgheandi 80 mangbdent téhféneakehrd he
at | east one power circuit; and wherein the managenent conponent is
furthern&g@ggﬁqg%gh o the identifier sent by the power conponent. 4. The
systemof claim?l, further conprising a power conponent coupled to the at

| east one power circuit and receiving the identifiers over the at |east
one power circuit and sending the identifiers received to the nmanagenent
conponeﬂé. [ R\ LI BKI 04000.doc:nix | 3 0 JUN 2006 15 5. The systemof claim
1, further cohft PYsisTy oh chimr lalwhepeinthe; ppleasfans o wes giRuis GBMPYEgSEo or more
enconpassing at | east one of the power |ine comunication units; and

wher ei npewier oiighidsy @ne At least seponé e pomst cidatts zorestond ¢adiffenent powepsoaseat at i on
of connections of the power line conmmunication units of each sub systemto
the at |east one power circuit. 6. The systemof claim5, wherein each sub
system has a correspondi ng managenent conponent that includes a
verificadion ArmgRod es@ptisiht.0fbiRE @Bﬁﬁaﬁt?fb? i@dntiies QAVBY o BBty of power
communi cation units of said sub-systemto the at |east onég power “circuit.

7. The el al m.h, i Si . 10/ r.circukts;.and .
mhereinﬁ%iéﬁﬂﬁgﬁgggﬁgnl 68%%@&%8 “?%%Pﬁ%%gé%a@%ﬁ?gﬁE% #gﬁﬂ%FI o%%‘%Y?&H? of
the power |ine comunication units of .each sub systemtgo at ast two, of
the povel™BPPIEYIQRUNE arereolnled; ahd. SrerLyiaE A rePRsrYIRg couBgs & fig Bpwer line
plurality of power supplies corresponding to the power |ine comunication
uni ts. PMMHRICIHAN WSIP thy enierarmone popsE FIreWw sy usingytdeast porsg of wnlwelitydfng
the two or nore ower |ine conmunication units, two or nore power supplies
each Coigipnt?gﬁbrs,osugﬁéhabfwhdﬂ@r the power line communication units are properly coupled to the

power circuit is determined based on the identifiers sent.

14. The method of claim 13, wherein the one or more power circuits comprise a plurality of
power circuits; and wherein verifying or representing that the power line communication units
are properly coupled to the one or more power circuits comprises verifying or representing that a
plurality of sub systems over which the plurality of power line communication units are
partitioned each has a sub plurality of power line communication units partitioned thereto that

are coupled to more than one of the plurality of power circuits.
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communi cation units, and the managenent conponent. 10. The system of claim
1, further conprising two or nore managenent conponents. | R3\L|50JUN 0

K] 04000.doc : mxI 3 0 JUN 2006 16 11. The system of claim 10, mhereinzm%e
plurality of management conponents are networked together. 12. The system
of claim1, wherein the at | east one power circuit conprises two or nore
power circuits, and at |east sone of the power circuits correspond to

di fferent power sources. 13. A nmethod conprising: collecting a plurality of
identifiers sent by a plurality of powet7 |ine conmunication units over one
or nore power circuits to which the plurality of power line conmmrunication

units ai® couphegetlRdAhT Vil Y iwHirdh tKENURNBNSS fASn G4 Luie,ncgﬁle@tad tdngctgpﬁ?fn
line comrunication units to the one or nore power clrcults y using a

| east s ; ' o 1:f : - et her t.he power
T coneTARabRe pRlir i EimMhniceiiPhiie, lchcomifhicel®h sl SenEhe o HpdEn
determ pe sed.on the jdentifiers sent. 14. The nmethod of claim 13,

wher ei n"’lque1 Sﬂtég/g}g WS ﬂbeoa@?ah@f ?rrc‘amtgﬂ]e&%npri se a plurality of power
circuits; and wherein verifying or representing that the power |ine

comuni cation units are properly coupled to the one or nore power circuits
conprises verifying or representing that a plurality of sub systens over
whi ch t Ke pl utkd intthodof plewer 5| Whereinommiu néroauheaticmitisalas eendp @it dolle@pacbeach
has a sub plurality of power |ine communication units partitioned thereto

that asremoeuphe dddndifieny recditiailoven theQfnetdd endik kii_bﬁéﬂ' didcufh; PAWRer&h UGHE bbleast |

[ R:\ LI BK] 04000. doc: mxl 3 0 JUN 2006 17 15. The met hod of claim 13, wherein
the Pl uhdlphrdliiglofidttiticis BhiprideLalbPhdifE hoadlsbe bl theldiiiadifieh! dthehy Labn®”
power |ine communication units, each comunication unit sending for

col l ect ] f identifying one of the plurality of identifiers. 16. The
nmet hod %) cwgfng%g?n%herein each communi cation unit al so sends for
collection one or nore other identifiers received over the one or nore
power circuits; and wherein using at least the plurality of identifiers

conprises also using at |east sonme of the other identifiers sent by each
17. The method of claim 13, wherein the plurality of identifiers are collected directly from

one or more power circuit components receiving the plurality of identifiers from over the one or
more power circuits over which the plurality of power line communication units sent the

plurality of identifiers.

18. An article for use with identifiers produced by two or more power line communication
units connected to at least one power circuit, the article comprising: a computer-readable
medium; a power circuit identifier receiver in the medium responsive to the identifiers; a
management component in the medium, and responsive to the power circuit identifier receiver,
and including a verification or representation of connections of at least some of the two or more
power line communication units to the at least one power circuit, the management component to
verify whether the power line communication units are properly coupled to the power circuits

based on the identifiers sent.
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comuni cation unit. 17. The method of claim 13, wherein the plurality of
identifiers are collected directly from one or nore power cir&diJUN 2006
conponents receiving the plurality of identifiers fromover the one or
nore power circuits over which the plurality of power |ine conmmunication
units sent the plurality of identifiers. 18. An article for use with
identifiers produced by two or nore power |ine conmunication wunits
connected to at | east one power circuit, the article conprising: a
conput er-readable nedium a power circugt identifier receiver in the
medi um responsive to the identifiers; a mnanagenent conmponent in the
medi um and responsive to the power circuit identifier receiver, and
including a verification or representation of connections of at |east sone
of the or r.e: i ng, C nication units. t.qQ t at l.east qn
power c%gr"\gui tTﬁE? ﬁg[lcrlrg;b\gggelfar%alllrllt 1%C o‘?rp%‘é‘ n?h aet BOWE Pt vﬁﬁ%‘ftﬂeberr ‘Eeﬁgvffoé%gurl?}?‘?{e
comuni cation ynits aée.?roperL cougled to the power circuits based on
the i defTtRFPEF SO SEIT 1dqni! lﬁﬁrs?ej%ﬁf‘o'@o. td§ast §psee of Py insorngunicationtgits
article of claim 18, wherein the power circuit identifier receiver is
f ur t herfromedhsn of the nasvestline comarimidation ugits and bant Bytspidadt lbasastms ofitheqfovtdre
power |ine conmmunication units fromothers of the power |ine conmunication
uni ts adire eemhubyatim whistto|tkapdweosiuitfidémicp viver; dndewEQBHUAE @@tnhgémémi ts
to the power circuit identifier receiver; and wherein the managenen
conponegimpofiehtUis tfafher’ RSRABIEE the of RE iRinAGErs) e RirtHe?iSolu@R% [ ARG or
includes a verification or representation of whether sald at |east sone of
t he po i 108: £0 ' i ' | d S ower. line .
combo SEeH RIS A0 P A o AL Rl GRS i
article i.m18. .wherein the nediumis one of a nodul ated carrier

oo BF sBo G RECH TRl AT Rs A6 SR 18 FBRPORTOOHBE. nw

signal and" a

20. The article of claim 18, wherein the medium is one of a modulated carrier signal and a

recordable data storage medium.
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