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electrical wiring systens. Therefore, in addition to

circuit breakers, there are many other safety devices
wo bas/ohave been designed for use with el ectri cBET/US2007/074247
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safety devices are not designed to be used in wring
systens that include flat electrical wre. A flat

we@b@msbid2cal wire and nmet hod of fabricating thePCT/US2007/074247
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and a second end coupled to the second flat wire
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4

AQ 1735136.1



The at | east one reactive safety conponent may i ncl ude
one or nore of a ground fault «circuit interrupter, an
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FIG 2 is a cross-section view of a nulti-planar
stacked, or protective layered flat wire that may be
used in conjunction with an ASD, according to an 10
illustrative enbodi ment of the invention. [0023] FIG
3 is a block diagram of the conponents of an ASD,
according to an illustrative enbodi nent of the
invention [0024] FIG 4A is a block diagramof a
control unit that nay be associated with an ASD
according to enbodi nents of the invention. 15 [0025]
FIG 4B is an exenplary flowhart of the operation of
the control unit of
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FIG 4A, according to an illustrative enbodi nent of
the invention. [0026] FIG 5 is a schematic di agram of
w@20080e1236 de Wire integrity conmponent that naRCDES2007/074247
i ncorporated into an ASD, according to an enbodi nent
of the invention. [0027] FIG 6 is an exenplary
flowchart of the operation of a line side wire 20
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schemati c _di agr am of another exenplary |oad side wire
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[0029] FIG. 8 is an exemplary timing diagram of voltage or current based test
25 signals that may be applied by a load side wire integrity component, according to an

illustrative embodiment of the invention.

[0030] FIG. 9A is a schematic diagram of a voltage-based load side wire integrity
component that may be incorporated into an ASD, according to an embodiment of the

invention.
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dynam cs of a nail or tack penetration of a live
multi-planar flat wire. 20 [0038] FIG 15 is a
wo epsesen ati ve graph of the voltage and curr emtT/US2007/074247
wavefornms present during a penetration of a flat wire
bylca3tai | F&s. %ieuisdedaaﬁodia'gmmﬁif GBut@AbABE load[s0B3Ge integrity
EL Gsﬁﬁoéeg{%‘g}a? abe Hl%cr)rgﬁ,lsa%eé%gt | rg Q%&ejh\él cht qg Qm Fmb@cﬁmem of the
NOiRv4nti¢e. nultl-planar flat wre. [0040] FIG. 17Ais a
schemati c di agram of an exenpl ary source device
COO0BEY | ORIG.ZE i@ sdrenetie dhgﬂamadf a&utrér&{ba&ﬁdozai Sﬁdeatlre mtegrtty
Wire, accar rd|€&T an illustrative e | nent ;
5§ nieatengn ! } R el mengoug T ‘ESWéfﬁ? gt iner-
an|afeploh st ﬁbc@ﬁdﬁ@ﬁd afi cAbddift® of thede@hdéng to an
illustrative enbodi nent of the invention. 7 AO
17@5356. 1 Fie) 12008 &khpTby ﬁ’@ﬂﬂdﬁ%@&yd})&ﬁﬁdﬂef e{lGﬁH&Za}e wire

FIG 18 h di f t

i Bl g R PR 8 BB AT FHEE R For
t ted to th dest,i nat

aebpeal LRI R Al o] ARG SO RN

10 | MyeRtityQdmpbkad Bt fibbe hforbSrard StbenBEDCadbRIgipat e iliustrative
mul tiple destlnatlon devices in a serial 5

coﬁﬁW&ngﬁPBWewéﬁﬂﬁ”%upported by a single source

evice, according to an illustrative odi ment . of. an
aswgéﬁf of Hte!Z ind atheraitc dipgramay aptest BRI AR
di AALAN Qnpdndy Bl Be Wb E i litth Bh A SHOLICERIingd8 h GRS trative
forn1a central device that nonitors nultiple flat
wi prakodirend of hemvenli¥or ding to  an |IIustrat|ve

enbodi nent_of an aspect of the invention. %@#
15 £ 8038) i §1G @dhéﬁ%t@ﬁ@ﬁﬂ#*a@ﬁfarﬁfaﬁ“aﬂh@?‘\m%kbedﬁf1*% destfora

depiiGaR: dFRMICHOE 8% debihafiof RRERIE ac&#@in% A stodndr® o fffle
illustrative enbodi ment of one aspect of the
i nipggrtioon. DETAI LED DESCRI PTI ON 15 [ 0046] The present
inventions now w || be described nore fully

heiOQﬁﬁhf t EHGHi -1 4Fefre proprcectional Hewaddditing Ay Frrgnple of the
dr 8RS of b Raifi Gk ﬁ&c&?&tlog ue 8 ﬂ% meld-pI&EPagdi wRat s of

the I nventions are | ndeed these i nventi ons may
20 bek Appdi %‘i’G' 1%@%r&e£t5@eega$ph Jf%{e%l@gwanafwﬁérg \m&foh@s
strued as limted mbodi ments set forth

heprsbant durmwh@netratnhegéa ﬂﬁbﬂm 'mmasl 3 peovisled Worde g1y 13A-13F.
that this disclosure will satisfy applicable 20 |egal
r efBPEmefEES. 164k ESTh aristseass-sqctipenl view's dpeting exppples of the

th{iﬂﬂ?}hcf%%tfa L&%&&b{ %Eng}eggxraéﬁ@mh? ek bed bel ow

eter ehce 1o systens, methods,

gﬁﬂﬁ)re n‘L g segGah £9 'gﬁi%%ﬁc B! g\%@&@ e Qgﬂll%ﬁf Bk th&g:ohﬁ’ect}on

di ment o e I nventlion be under st ood
25 t hatangkchichl otlkt anfl atflpe wire crskording to an illustrative embodiment of the

invention.

[0041] FIG. 17B is a schematic diagram of an ASD with extender outlets,

according to an illustrative embodiment of the invention.
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di agranms, and conbi nati ons of bl ocks in the bl ock
di agrans, respectively, can be 25 inpl enented by

W@ e0upiere program i nstructi ons. These conput er PET/OSI08M074247
instructions my be |oaded onto a general purpose
coidpdRier , FEpeadiiah sqhampﬁ’nseéagrmn'pﬁa @nt, wior systetmaincluding an Active

FRDe AP e O SR PRI RA G P SEHE Py

th@a@ﬂﬂ@ﬁ@eng@@amﬂhaﬁn@ea@b@nmabbéﬂﬂahammnoce33|ng

apparatus create neans for inplenenting the

f uppCtBonalFic .yl 9af a echethalid dlegtamfof triumpthel dmtkna‘ﬁen déags s serial

or c&nblnatlons of bl ocks. the F %@}q lust

5 di Lehgwaren e ketapried ytaﬁg‘g CPEYEF PPt ?1‘%0 AN glustigyve

178h5mdnt W08 Ot dh2 Tfvefi(oh/ US2007/ 074247 [ 0048]

These conputer programinstructions may al so be stored

i n[0@44]o NPEI@r20 hEE eadhebhlec dﬁegrg;rz)of & B@stent AWt emttipaa source
nput er or ot gr amabl e ata processi

c ittt fremias e o TG D PG 42t WaRHB R T feording to

t hat it BRuil O&hBhERRS abdsPER A 1hB itvRRtionconput er - r eadabl e

menory produce an article of manufacture including

10 | NEIAUEEt | GNG 2 INE 8RsheknAad dibffiahementiwoleo fsdat devices monitored
specified in the bl ock or | ocks, The caonputer
pr by# seftRhbr HEPTdEIELO ! SFS° BRbPHEGE! G f7PECt of the
compg&%ﬁvor ot her programabl e data processing
apparatus to cause a series of operational steps to be
performed on the conputer or other progranmabl e
apparatus to produce a conputer inplenented process

such that the instrughFpRs. HIBESEREOUOE on t he
conmputer or other programmable 10 apparatus provide

15 St gasf or TheRkBER MvieRtbnk Aewiinet d&ﬁﬁb@inﬁ&b ffngd]ermnmew;fh
bl ock or bl ocks. [Q049] Accordlg% , bl ocks of .th

bl E&%ensF Aytha AECOSPAOPS JEBIAEH HAMIEHSOBE: bybagig!! eqnpdiments of

Pefit MfvEhihstRE&HSRAC [rfdbé‘éﬁtﬁek@"zﬁ@én@i@% mEPPDdEdi@nS mehy different
steps for performng t specified functions and

pr Ggmamd shevlduet ’i’%‘ﬁ’nﬁiﬁ&ﬁ s fipitediorthoembadyneivieses fpsdiheredy
f%aﬁ& ngfs x{gko&ﬂhlexlxts He$% %d%@%‘i %Qﬁ%léshétwnﬂas%‘sf}bﬁg%ﬁlﬁab]e

di agr ans, nbi nat1 ons of blocks

20 i nleghlgedlitgokntdi hike anmber@ sieriie hkmibféﬁlﬁmhéwgbwts peci al
pur pose hardware-based conputer systens that perform
t hE04pkci flihednvieniian is desribad telaapwith srferersgrnd Plogk figarame pf

I o
appmb@hmmﬁmfﬂwogwmhmnrbnﬂlhqndmsand@p®¢@®bhgk§ the binchf
mput er

a ﬁ'ﬁ‘g 2 earnd é:grlﬁgmtatnon%%tf 51[%91% iRt hsé%ic;&ydi%ganpg ?e%#écﬁ@gé, Cﬁlg be

ém confl gura clu
25 hanﬁiplheérdecﬁlgwoﬁqmter p‘tdgtanpmstae:&smr ’Ehpsﬁ @mguter program instructions
i or based.,or pro onsuner

gll %{a’l? S%)E)Igg ont(h;il ﬁ?negaé) Pr!f)rﬁ seercgmerzrtglr rs};gecm?@urggse CO{nguter or other

et psogfaﬂ%ab]e dpprocatih® Bpparaogna pdideed mmhmeg:sm:p drethes

of . the |nveH gon may |nclu e _rou & nes %ﬁg in

coMSBHREISRS Whigh Fxecuie, o dhq gompute Lo ?fr?é?ér?fﬁ%‘f’ (g processing

Cehpatdiusaisilid @6dns for implementing the functionality of each block of the block
30  diagrams, or combinations of blocks in the block diagrams discussed in detail in the

descriptions below.
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25 data types, performcertain tasks, actions, or

tasks. In a distributed conputing environnent, the
wappBiocaré on program (in whole or in part) mayP@BUS2007/074247

| ocated in local nenory, or in other storage. In

adad4glon, Theseicompiner mbdrem nistruuens g abppd stcmti iiromcomputer-

P RGBS ety P v amaBEvehoriies e L Copf megesine

of apbli@tub BVRAEHANS a phratdart rAgosr, auch tipe t}fedﬁstmdtldmy stosiih ehe

processi ng gﬁ%lces 30 nked thr?ng_%g catlon
NI T ERL P AP YD Fﬁ%?f?‘%e RS At e ngigepon

5 heheinafat Bipl&eerd R alindaes spiicirlad rethe bRBIE 6r Klecks N&he computer
figures, in which I|ke nunmerals indicate like

el EAFANINLHERTG AU ISP e 10adedhenty 2 GPmRHIF @S Other pragsammable data
17&53&@1 g-aﬁﬁgaag BLR142 3&@16? gc‘p'eﬁ%@@a?él@ﬁﬂt@%@ pel[f&gﬁabn the
Di scl osed are systens and nethods for nonitoring an
el eEtnufes af ofFrmEoBRmmable apRaratys to RO OPPREHIRIFmented
m %%%Js@&cﬂ e We 1r€strt1@\wn§ fhrat c%[%oﬁ@ bh € coRp@tYorldaek pRgrammable
( A be utilized to performtests on an

10 el mperafus atoviderseepp fur dmpleoenting ted ogtiong pregified in e blogleor blocks.
electrical wire, during the electrification of the
el [9649] calAcoprdiaglyabldcksolf fsvilasly didgeans suprat qopthinagippsg means
of
: d%%] F&{ gfgtd:lé ltslg\é\% g ctidb S, c%ﬁ{&r%%x{sgorf IQ%PWOF SerE(Q‘Hlllﬁg thé
el getified fupatidne andprogiam 1e$ten@t1¢n wedns Wrper fonkiag thelypecificd
:I %8%&011 a t aJv\Afl flso bg&rydeg?oog i?a\{ g&ﬁu%‘f’oc% D?P:I:: %?dcﬂ% C?glr-]atmsf aned .

15 or conttédagioted Hycks hﬁhd\EBclddmgrmgs @en boin pdevenged: yespecial purpose
el ectrificatio the electrical, wire en. the
ol B2 PR i BEm S SEREGF st iped fiogd Osteps.or
apgnetiagibedoftshadial porpAShanbyard endlddmpliel ingeabtions. many
di fferent types of applications such as, for exanple,
I N[0G60] undhi Oventibink hlay ban’e;lslemaitedafmdfugh aif aa:tlldﬂnmlmgram
Wirin.g Asaneta ﬁ t ﬁ‘hemtnls ab ticed
motPE0E CRFRERT A W"Pu @C‘%’ﬂ%ﬁ 1 S Y HEPRITEEST B2 "hBe

20 OF wath ofeCOMPRICE bitenDEoniigaigssi atluding dand- Hdn@dmst or ed
electrical wirin na be wiring that is i sta
B B Y TPt A LT BT PP
I eNfidilcB@pRER) B&ihirant®cdnlfectd, efef erring now to FIG 1,
an Actlve Safety Device (ASD) 100 inplenented in a

f | mose] ectapbhicdtionpfoRrapysaha FreldpofensEMiL in@&Lioh @ha@gndlmie
an illustrative enbodi nent of the |gvent on. The fL
el BUHRGSRIPERRNF-CORPEReHEH 352 TSI T BiL UhY RPIBITRISSTRR PP TRt
25 103413 Bped b@tor¥fl deRaih @Rks, ActldnBer $isRE TRQWRriAMS ©epbid 2
destination device 117, and a | oad side destination
12envirppreenighe arpligaigngeogrn (rayhofe iy a@)ﬁﬁyﬁsﬂﬁ%ﬁé in#agal
a ﬁ@MB&eom AtlePsiéBod 1A ada— lﬂ@n QJ?% ﬂh@ thérﬁzﬁwg QUé GpliddiibnPderam
i ncludé’ a destination modul e expansi on
noduvgole 2pin Rg) mgy bp bisatsd m‘remn@ WE ﬁl’ mdiicgwedg afey foghe
AS@ gz%@ okﬁeMent‘?A’:ﬁ%hef&@%}]{s 3 ep%rfxm%%va GEmofe ipfdcdisin g Rbices
accor dance Wt nvent ron comt ai ni
30 r ebwdtei Veohay @mnpmcbnmwscak eEyenedarp smbadigientgiof &lﬂllm@ntmﬂ
and/,or. gl
por §ierpdie b daheriR TR AIAER S Rl rERESHENNEEHR dumerots
sumbicars lik§ elements throughout the several drawings.
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25 exanpl e, some commerci al enbodi nents, the source

device 103 and its associated conponents, circuitry,
waeasoodnd es may be designated as an ASD. Wi | BCT/E182007/074247

illustrative enbodi nents described herein are in

CO[I@IEZIt I oisvidstd drt agsteptsent medabs fur repitening sASRcEROl wine or

orda ce.wth enbodi nents . of t i nvention | .
CaR G AT 0o EOeALTeRAr AN P oak S prissgAsD
Sughy &Sutﬁize@torpeffom feSts ©0 B Eledtit “eieqm@atoe;ﬂe dydtiifichtiog af the

30 cond cto ed}on he t ch|n |sclos gl er.ei
[0@5%‘]‘ Wv&r “&P% f“F Fawnr b°§ faednf fllowing the

5 COfpdunGdation ofhé Ble@fcaAARRe 10 mrswna@mrré anhas Welﬁttﬁed or detected
enbodi nents of the invention. The flat. wire 10 be

a By Ge ADE prigptorthy glfqgﬁg_at%c)ﬁ% gleeiigal pgre. then the e ectrlcal wire
P%é}ﬁ?&@\?ﬁ!n%ﬁ”f% beifd Q&R 1r Winfis®viRlor QJH@Q'&U fik ﬁ:{enﬂi\ﬁé'cﬁ)r

such as speaker wire, tel ephone wire, |ow vol tg&p
Wi <#eéecte@/w\7hww dugipg @rrfaké@mg& Heslcstrificaiaon oftee gleciicalvire then
108 Ebé@t'n@@lwlf% iy de c*%een@i%%d UR v be %Hr@dzz@écﬁthﬁtl a%tASD may be
conductors that 'may be configured in a stacked
10 rruutthze@iran@mf difﬁfrrexprﬁmeé@f jpplcatiopysich s, é@rreéwg@lﬁelmc%iﬁnqtlﬁn
. ARG ApleNth KOPHEURilized
o PG B BT oSO AR A AAACREA Sblelth OB 1R uficed o
of mbtme)rfeleattncw w1sng0>5t iﬂuystad:l@d]trm hpnmﬂrtat :pbcenmcroiﬂdturdtlduﬁﬁiaf site.
?gtﬁ% Iremgéito%d J& r&gp\%gin%tn%q/ b%%rilﬁ%a%g{ 8 m%{aligé Qttthes lto(t,ﬁ{(]}qsdt the
optime af cdnktoexisn o:@l&mgnamheg pfojat.f | at WI r e t hat may be
used in accordance with the ASD 100 of the present
15 i niPeA8] on Regerdhesioow ‘&U’éﬂ(}i h awAStiv@aafety Appice (ANBD) 100 implemented
1%/1179 al‘; Ol%&tf’ig By brle sgs %Hl WP%‘%‘% a%?oq oEOIA'Cnaﬁggtl‘atzﬁﬂémééd%gem of
El ge tinvieatadn. Vihe éi,at elpdniicahwirs syseme byl nnmycrmbmdt ascmdceh;evxce 103, a

(DRSS oo S kA Rre S GBIt TR S, . dngBlontee

of ddshﬁaﬂ@ﬁ @38NThd PULBUEVE: 103ahaideciudidn ASP 100ind d vutce rodule

to flat closed in U S
20 5 b | %sfest@ﬁfewl%weqkf e e 6 o B 120 and an
Mubstpandfen HO& e 130 '8¢ purpbses oARE prebint dBecibSife, 2d ASD 100 is an
entitled "Flat Surface-Munted I\/UItl-PurEose Wre," 15
U, dectpgpt safpiy degcqggcg@ gr madile i gegprdgneg with the invention containing
Su{efd@cﬁz% aN@/HP;Sr%Q:nW lséféty 8%Rlo ﬁtsW}fcﬁlts aREr dkcwitry, Rakplained in
n-

74,741, entit uni form Transm ssi on Li ne

anarewert ml ksfow. Ha il bvamqrg‘»tqorﬂ dhatieme eppedigests sydiaseldr
25 of e)}"’im ¢ s&ﬁe.ecdn'ﬂﬁ EROLA Qs BRIEHEDES i 81081aRd {tfassociated

herr entlre y. 00551 FIG 2 Is a cross-section view
of ccanmmts,prlaﬂaranﬁ Inepdulgs may bodesignated gagn HED. Fohilgdbel
SplitP ErbRlmbh Holedt Aok e iR o g B wire, an
vv| F\SD]I(DB tmﬁccﬁﬂd&ce’&wﬁwnﬂwtmtsedfehﬁt invendion fid capallyi appligabierio
ac ke ohd Al I qg'
C on d[lenglféegi’lrfcgfwsh 5:18%}] ctr {\%rg &ﬁﬁrﬁstg'[ gtéd cylindrical
30bemnﬂ&ﬂoﬁmﬁmﬂemwmnbnmn@umkaﬁsimﬂﬂn 215, (or neutra
conductors) and the two return conductors 210, 215
najpobé] f orAredticsudilat ats hiaebeised i ¢dnjumblier edingus D100 in

Ogccl:n%ance with embodiments of the invention. The flat wire 105 may be a flat
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25 substantially entrapped by the first and second

return conductors 210, 215. The term substantially
wepisapped nay be utilized to refer to a situaP@DOSIoN7/074247

which the electrifiable conductor 205 cannot be

c oritciddabdirbyr ahérdtagivim smﬂnjaeatspe(akergmre eelaphote, wisg fewwyoltage

Py B S SR e, oS DI Bl e g w o
t emmnwﬁﬁt adtkdii@bils yhae piay appmﬁgdmé&l msmclmé,emﬂe@ﬂanhy onpaftctive

that the return conduc 0, 30 215 ¢ lete

OB e G e B & Bt Sraieepes TERnE fetRors within
5 SUGB s@ndlgisied MddRionpIDs SlelbfductdrNSittRaat Wikkel 05 @iay coBgdin multiple

mean that any di stance, betwe

n the retur uct or
> 1M A epEOTEIAT P D REOT 2 R gr] g‘f“ewe To0s may
cafaplonlSASRMR R Ye 89icRietsreDeRRampld of*@]ﬂtmﬁﬂtﬁﬁ dayWQ used in
2008/ 014276 PCT/ US2007/ 074247 return conductors 210,
2 18 cardance athdhe AP 10P abihe Preseit iveptionap gesiipaddiU-S. Pat. App.

CoRL %&79@@59 (u%bn@a&.owoe u@fzobi?@omhw éhtm@ap dyle&tgéas vzi;leOand
215. [0056] th continued reference to

10 g r Higheil n@thbeslﬁ@rmgttm Blegtpigal Voips” whigh fsd@rqbﬁewa@aét%bx gEerence
t; 1
0B bl Uner EREBLY GNP W EOOAMERETI B o iy e Wi e
S uAEDtiﬁapf thh pres¢ne dtventidnaihg ledeg bridhocnad Ained tq, thedlat wheed
be t n i
CroSaERa T 5 . RE S0 AR AL R ol B ARV RBRurpose
beWirenl.Shiatt Nwp 6glmaﬁﬁa|engtiaﬂdﬁ®hn Stidacs-NMAGedABlti-Pilrpese Wire,”

copfy ti rred-to

15 coﬂf#‘g gf) |6g%1b2r$é0%'%2 al'gatt R ,umlg%su[l\ﬁ'istl ‘Jg%“% Wire,” and U.S.
maP&riNale, vayr4bendilsiosadunbietrud msma;s;bn binetahé Meli®d of
copductors, of the nsu i 0 -
ol PP S R A R o GRUARS ALY o et herin n
f | skirehtiretyl05 from contacting one another and creating
a short circuit 1in the flat wire 105. Electrifiable
copudasl or FIGSUis atckﬁﬁl-smbﬁé Kice oﬁ%!lﬁ@}anmﬂa‘t otred 0F feit may be
electrlflable co

0 o) Bed in ?QHMF%ODCYS %\g{) I§8,5achrgWE oy eﬂﬂstraglv%ml?n?d&ra@t of the

C Ol @@ Ton WIrh& fltREr<OL3&IT FERIIMEE B s dctidaetidtlvaie wmr facked
105. Additionally, ret Ern 15 conductor in lzijJtuatl
na?‘é%dpﬁP“Zé*Sieﬁﬁ)?nﬁ glogtrifpie eendBepiEIS Of g cpraugiop may be situated

COBGHEINOHS r&hh condikBorafith, bIe (S Qe SROMHICIIES) AR OB &6 Eturn
conductors 220, 225 to prevent the first return

copendugters 228,316 msenbe dermad siakighat il fé‘éﬁ“r‘@é’&o??ﬂf‘\‘f@“*ﬁ"? &
25 9" QERdh RS 39@%@3 B 118 20s1aR@ sdcBna RILY B8HAuDR 236984 The term

return con uct or 5 from contacti ng the corr espon [ n%
s esibnidntially sometipad m@m hel uikizge tomer t«@ sjmqa@w vigitibe elgptriliable

' ”ééﬁdg&b%s%% T8y c&gazcgéd%ﬁ%%% Sg ta%ahh&%ré‘\ﬁ é[)le etc.)

groundi ng c¢onduct or groundi n
cowdtbatt tre PREgn obﬁndﬁﬁh@n@p@mmmeng“ tlcacrnfdumqaﬁuqt@rs @Hétzil&nThG

24 96 8% agg ntr";a ed%ﬁ@s I{N h@c%ss%ﬁﬂ%gamlﬁﬁ tk?eQer'um go%ﬁuct?rs 210,

from con or ‘sur 'S ext
30 t o2thenidlatly \ss\mrrcemd(ﬂﬁ: eIc[cﬂﬁB@]e c&hﬂle:tmaﬂﬁ \edthyyghesactha design is

C ond U%Les)v\]nﬁ%a% F#\e tﬁrgﬁfngilfm p‘l%%ﬂ %;gft aéxlyl ﬁtanci: neqd Iﬁélnl tﬂe 1aetL|1rX conductors
a| EH}‘ D88 invebe andli guugi ihary foedigcotjéd balnbereasonably go between the
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25 conductor insulation material 230 woul d be di sposed

on both sides of the electrifiable conductor 205 to
waepananes t he el ectrifiable conductor 205 fronP¢hes2007/074247

return conductors 210, 215. Return conductor

i nsuiatdndncton 89,1245 adBhe wsciitialie calidepgosdt$ withobbtdntacting one

S|9r%§0r? ftthg?e(ttﬂn%nc}ugﬁrslce} g%ﬁ conductors 210, 215 to

return con ors 210, 215 from the
i fi
CRGEE or S RROR S e e RO BIE g R ctcrs 220,225
rmmey baincizdgt mﬂwl ftht bére dPS pbimedrion Wotdtas dige ght wiscHIS may
the roundj conduct or s r tyhe .
50 g r O C AsERm ge N g g ac grcgn%ﬁ 10§ég51f2tgat %@%ﬁgc&r%}%fﬁ%ﬁﬁﬁc%r Zlﬁg IS
C ogihaed b«fts/eaaltﬂie t\m&m}m corangtoc ji @118 and thsuthfea ceslutivat
are_external the fl 515
ST SIBTE LR IsteA otk e oy &g BT el 325, This
C ogvinFigittiddri @y bd raferdedyedss @IN-HNS@ @hfiguiratiat eri al are
di sposed between any two conductors of the flat wire
10®057her elitdaghe asu!a@oft A0 Sty b Idlst)g‘scdi)ctwshosfabh of the
circyits ggﬁk en thi duct rs of the flat e 105.
10| neogepers alWirg ‘bir ¢ dnspiatjpn malerigldngy Rr%e e variows

C ORI GO B thfc ﬂtah\@iré 168 frovh Eentd@ihg eixd a&ioﬁlcv\ﬁkﬁfbr&d@@g @ sh&t drcuit
flaw in the i nsul ation materjal between the t

comdic iy mere lﬁér EéegBigple corqueigh|npulalisy gFer! 23y g},ay aqrround the

I nawtaﬁm@cdﬁa&&&ﬂ 2%5 ah® prdl &P %%%cbmamcamﬁ@ﬁ;a 20§ frtuhenakmg
conductors of the flat wire 10 short circuit

mi Yeririce eqirtact fvith Hisrashar §0'51“F1105Wf ihe i Bve 103 Addipnally, return
15 m&&xﬁhc’%r 19%@&‘?1%% SfhiRl Y Ray ﬁeﬂﬁsp@kc%%fwefch @r@ r@tuﬁ%@l@&.‘t&!ﬁ 210,

and one of the return conductors 210 , however,
ea2:15 angftherdeeresnonding enading candectpis 220,326 éo ar@senrt e first return

oSG RBE BBl 98 JBOL n BB
| spreeni tasendni etwusenducandls fwulcantaeisd theropresnondisg peond
t ngOfldid Q8T 25 BRI Rn R Pl R SRS PSR

20 u pop/piotitc tha ﬁrsagtotnbrbng amdgorsi2fuad td stqond osiedinp raxiuetdt 325,
For ex amp

o c lﬁqg%%r{ouncp e caﬁlduct rang 1{)% 2%(? %gre%ng{t%rg% %@yngnca}nguctors 220,

of 225hfoni edriscning am dlbjettt @r mrﬂ;ﬂ:@thaf k axwrnalis thebidat pried6At
15 in both the electrifiable conductor insulation
maloesBRl  23@rmrtidely reatthendettarraf tiediul wirk A0S niap deirdividnally

materi a 35 d osed be wo conduct .
P o Mo RRER S ik il RN deqigapte

25 onamamat)mfumron eatdial zmlxe@hw Be db@sed @r both Bidtsyoftioe ddvtrifiable
anot her. 0059 hou f| ve-con ISLC or st acked
fl %Ftndwt?re’l ;a&ettgaelp nf—'_t c%a uctPr qtonbg)e return conductors
appreggist I@éiuﬁah:@ﬁdtkfb@ Akt 0 atemy 208 watildl eZ@@oded on both sides of
monitor flat wires with many different 20 conductor

cofieh gﬁthswtuﬁscon%for%&l&nﬁﬁem serastle (e reurngopgpciprig {fle 215 from
Vajhk %Wtrt%ﬁbi%'c&%@t@r mluqteogmmmtg @Ma&w@m m/ @ﬁsundmg

tored
30 gg?fuugétgrrtnw¥aéwn\mat%fahm ‘ﬁ‘e}ll‘éb%@*éw%%'écﬂh P’&Eﬁ %fteﬁwfrﬂafy
%ﬁgﬁﬂtﬂé)&%g}ng%ﬁs bbe¢ 2@?@) £0fate tHNGol iR RONMIS O R, 284 Bbm the

e may I nc ectrifiable conductor that is
s ut@gtramndactpgﬁ Zéﬂt}lé@pé dnbgbigaty gsuargs Setynaxtemelip ghe flat wire
conductors, and the three con(ilﬁtctor
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25 configuration my be referred to as a NHN

configuration. Additionally, various flat wre
weepdedidarecnt s contai ni ng parallel or coplanar PCT/US2007/074247

arrangenents of conductors nay be nonitored by the

ASD51 00the Boernatvarphiéggurationimedasord enbriof materigl aredisposed

L0 P 2 ARARIERE P PO L o

i ndlogdecdn beive:en thefcbmblc®rcdtlchuitdt ovire 185r bt cuhen words, a short

condu r oundi .conduct or d|
parab s PRI LPE e (SR B fg iy B e
5 W inlihl.ﬁt&fn&ﬁ&ﬂ&é blaedn thetvd denddctors NFa eﬁdarapiewf mdy aydivkruyer of

flat wire,h 105 ecte t D.
LrPsudionsath bt Eeep et R St Rt AR pae s o
1%@53&5@;;‘111 M@hl?@&&t‘ 10 11’?326716 a:ﬂﬁaﬂ 1%@%&16@3& dhitrialldiéhobRYybebecen

Sl Cca separ at e ro e
e RariF soncprer AN de ir e aemrai@l%@fs&é“ If, however, each

i n&ﬁﬁé @bt Lothk Mat WWAPLADQ indTNQuaBO Wi §DedRGH [ ubdiOn ABrial,

serve as a nechanical or el ectronechanical connectiaon

10 pethgparsitile of # ghorigitewit hgeeniiorcRRIUASs is degreasyhecause flaws
vaghoH %eéiiocﬂ du 9&:@6@ ifPouf B?erg b@ﬁxsd’lﬁtfo‘ﬁ rddial BRYosB@between the two
termnated at the source 5 nodule 110. Term nation
pomﬁrsisctwsmd ihet ﬂ?evsmfb@eemlmeélpﬂ@ PERIPHEN che sitvated in close

L ebmaly 10 BhOGH Fher. O Rafe 1161 AR SreuiPloURe@ s gt
nect I nsul ation di'spl acement connectors (IDO),
coﬁd@jcﬁ@de wﬁectt@ral{)ﬁ@nd ewmrfdle toiugn ¢Op@)tors L0, flays orabbe present
5 Su
5 LS SFLTATLERARARRLS A5 Ho R 4SSO
apps@eiiatrededdass dnpsot bfnwem thqamndla:tces dédditeriadp, these flaws
dey ﬁg%ﬁ%}é hpag i it tL IO{Zlee ?d]n her éﬁe% 81051515% gx'?rﬁiti Jnt%%nother

WUHU 'S C nnec
@&Eﬁtr | g\qgaog gl g‘ﬁ\%_& ﬁu&%&%%&édeﬁjat Gifhre lpﬁé)?c?&%ﬁ %IM WGt be

exﬁ@ﬂﬂ:ﬁdedthﬁtohtgthD hGO saybe etzilmd i moﬂﬂkﬁ fmnvaﬁre}srwmhmany different
term nation.points Ln orde .det e

201 PR B £ SR D S ARt B
/—\Sc@ﬂﬁ&tbﬁfonf gucatiguk enay da nﬁmitbxeaby dﬁtﬁeﬁfb l1emn Aean eﬁc@mma:ya three
be ut|I|z ..F rthernore, it_w 5 understo
¢ e P URE B e SOV P R P 58 YA BY The ASD 100,

ut irhd &ed. coﬁ&l@ﬁ)lhat-r\h@e ASPint e ﬂ?ﬁMe@hﬁ&bl@&)lﬁQﬂﬁﬁﬁﬁteﬂ to
a line side power soqurce 115. The line s

s otifbeiantals cHEgpPEd PR A éltdaﬁ%%ddﬁé{"ef@flii?wwagfhewﬁ? gnductor

25 1 NEd i LR0RmaP SNRTerI @ aLPNING! oA, rACddihtKonBH)y( waous flat
conventional 1n-wal| electrical wire, a flat

el ®ite embedimgnts gontgping myrafie! 98 FORMIGE RFANEEINERAp plecopaysigs ay be
of ARk VEE) Y ARTERIO IFSr POWRYe, 2 iREe RS NaMAE hdBRg a coplanar

branch circuit applications, the |ine side power
sowememqtﬁ nrperype tyeonitored Ppsithieah SMAPY. - Fsuies gomstucton capdanar flat

Si ﬁ% n%ytullc%decéﬁ e@gﬁlgbi&m%ﬁlftﬁkﬁpla@etu@&h@@ét&yandt ouﬂd"x‘?g

ower source carry an electrical voltage
30 of ccmdpvtoo(dtm@ i apaoligBOnlCGicorwitiptheximarlehs 220- 250
VAC. [0062] The line side power source 115 nay be
phi6eh! | W glepdirerce bhgkomRGel . sowy flatevire system 101, a flat wire 165

may be connected to the ASD 100 through a source module 110. The source module
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25 device 103 or, alternatively, the line side power

source 115 may be integrated into the source device
waems/okare exanpl e, if a conventional in-wall ePEDUSI00AN74247

wire were directly connected to the source device

1030 rhdyebel phyﬁcaﬂﬁyd;epmmébmshnjzﬁﬁﬁ 180, %r ahberhadivbly, the source module

A V1o TR e AL B R E Sl g e e

i nheghat£dr bBttotdiRas@lt@cdieu Ibetafe&tﬁﬂhe ifiat |irs 1 duaditonASD

in which the source device 103 udes,
exHitpl'ée VHIYs top il the ot &gedf‘% Bﬂedm%ﬂ* i sprce

5 | nge&lie . NteemRatiSt pdahehliecionice alodaMtil@may Ikludd@rminal
1735156. 1 WD 2008/ 014276 PCT/U82007/074247 %0063
st plpeksy @t sgninglsmles anfl soghfbeqnpegiony; ipwlaign disglpe
Cr &ah&:é&s AORY, %halﬁ;ibr%eﬁée@ﬁ& cdnh€:t&9 mfmj &Qﬁ'@'oﬁmﬂ-ﬂlﬁtaﬁl@d
one or nore destination devices 117

dededuiical posediendscdl be wdicgpd hydherael afda*ééyt SRR art. It will be
%):}%e%la%ﬁ%qmﬁ%ge S &% Qﬁﬁ%{n@eﬁe ddiReeh @ev:k?eg m g/l!b‘é hilizdggo Varey

ce nodul e 110, a destinati on nodul e serve
10 asth (he wroedtamidoln 11611 enaestodo echSin B nds i dicitgmination
be \

Lo REELLglo U5 A A00) 1 PEATS R BR L e
bebr:t extandedithenhgh dte spinee thedtle A frolprifipdgimenalRo points in order to
Tern1 tio | n t

telzc?’t?h'e l? dﬁee c% 0? h% %% %&?ﬁﬂoii(&lg ?I(fjfﬁﬁbt‘orﬁﬁe %@prﬁ]ﬂﬁg;ﬂbﬁt %\% another
an&asmhakat ommamomnmsqievuqasmﬂyaiemohzedh $pttbommantt will be
conn cond tor enetration npnect or s
15 ( rs 089%3360%%9'3 {cwe %rfgbog dev1§?s may be ucf%z@da

rc nnect or ‘as w | |

@gg(ﬁe L@O%g 4 Er?aﬁ(gaés%fbe%rf%%g%d% %hné ézdei yoaxcep gou@cte 115. The
deSﬁd Il podvar stewdedd s hila¥ be anyd staridasd eﬂamammvam smmwhelud.lﬁg a

may serve as.a chani c or electr ical, .

o Ko Ol e P et PR RE al e Bawige:  a

| oglekisd Al & i@ esitahpatheodlectiZial whe kaadiesif deivdesg tloatic pdSWérZ $or
tacl e,

20 deﬁ?%?e' Al Rt By the e PG by SABGhLI ey be
"f b?icﬁl@véiﬁ@@%ted Sin3Yl povBESutleD@hoSicHlRceRRNe CltprﬁllﬁShe line
under st ood by those of ordlngﬁéﬁskll

ar tide RRYSHSoHES BT Vpl&cm appledicpl valge g Haﬁtewu‘dﬂrlég VAC
12&%M@§g“ﬁgﬂ9ggmggjvhhﬁ | oad side destination 125 to
t he expansi on nodule 122 may include term nal bl ocks,

cri WBZ? N e Khé ﬁh@ povdr Y8urBd fi 5SRSKIRL phy§iRAIRREHR4LS from the source
i nsul ati on di spl acenent connectors (I DC), conductor

25 peﬁfé’ﬁqedﬂ)ﬁ 6h aQU’ ngtdishe teding S'@E:P@’ef serrea b %‘f‘}ﬁbﬁ" integrated into the
%ﬁ."rée' d%@nlci:( f?f' &g %%m;ﬁé i édnvgﬁloﬁﬂq@ rw%il Q%@tr@ﬁ WiRO®&re @frectly
nar inthe art. al so be under st ood
bycqnmmi tofthestonfck device HS, ﬁnetlm@ ﬁld@ p@‘h@ soprea 4l Syverdd be physically
E)hl%%tﬂo%p l'ig%é{urpced&/?&Q%St ﬁ[tngtl\;ﬁ%e tl%qﬁ& R@gb@ﬁr é@gf&:’ ll?S may
as an a ernative erng c ﬁnecte
expammgcamdnn@uheeso:um de{fl@@HEﬁj m’&héuatx@adn whigh titeguicn deviesmn 03
125 cal t.
desmunaiQO«mzamhay be |ntegrated

ment
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into the destination device 117. For exanple, if an
el ectrical device such as a lanp were directly

weongeced to the destination device 117, the PORUSEOTGT4247

10 geangiathes sleghiicaticpmnetsr as il upderstp

destination 125 would be physically separate fromthe
del€P68jat i 6hll d@’wiogtolﬁﬁ?} 1,Aht Batrvate MEInyay crdats 4 @adectisn Hgween
desti nation na [ [ t

a0 RSP R ISR LSt 19, 55T
dedﬂsmmt;ﬂ:ﬂ devins[titomsy 1rfcmde e)daimphfmn oot icol20rmd en expansion

" rort o s vt aear A0F “BRERE 5T IR pe
15 A €01 Sicilo 1402008 G206 ROTEISRO0R QDS End the

Bl TR Sy B e

s ogkied destind@ibn FOAVE 126 Berm@Rdobpdlgts dein thalddstimatibd module 120
[ 0066] Addltlon |1y, the expansion nodule 122 may be
us®g tnglud ?t@gwa'} ﬂ%‘éwgﬁw@% femaPaf%wéltgﬂna SORECHEIRNERTS,
C ORRRSTdnQisphRIMER Boﬂrxlé&oﬂ%ﬁjft)néﬁnldgam%ﬁétﬁ@xoﬂ @c?nn@&@rsf(CPC) or
second 5 destlnatlon devi ce, as e@f ai ned greater

b){ thgse qf ﬁrdlgqg% kil jp the art.
enmbodi nent, a second flat wire 10

exBRffle, driewsion masulerig? “@%&Sﬁﬁl\@ﬁd Hb‘fbl%ﬂstéﬂailﬂﬁ dg¥iep 117, and

u S@Q eﬁ&n&&? ﬁa%@ul@ 1EPRRE A OR REINEEE] bPQe&PARSEARA] connection
nodul e and the second desti nati on device.

Telpquatthfb#sb@ﬁtfﬁﬂ deviga Hi7 und pdoad widlg destigationigdu ieloadgide

maa’ sl 985 Pn%; McRAk a gb@%tletgr L dR5Q e aesﬁl@drﬁ%lv&e ARk idnal
socket 10 connect I nsul ati on di spl acement

C olmlra@@ta safsty chDE)nent 6ﬁﬂagte@¢s perrey othet bad sidorrmaedtiongs will be

(QE%’S o%ﬁ 59%5;%1“0%11 esﬁﬁlr %‘aﬁ?%ﬂﬁfn%ﬁc{n rP%t ) é#x??i‘?e

under st 0S€e 0 |nary ski
[ O@c@ix}szcﬁnddodulwt?@l User] toa;smemmhaiqaé dide desginatatmdi25 dethaickpansion

e e

rTdehe:torQ,Ensh]kﬂomdspiatdnenf tcmheandrs éDII)Scorad'thﬂordaesettnanam | on

20 s ctier iz e R st PR rugof ROV b SRRt d o

25

30

12(Qrd1nﬁﬁ>§/&-i<1lﬁn$ii&cagﬂ dt Mibetlsd/%ene]da:%od ag thexdiakiied therart that the
greater detail bel mnth nce to
[o'@a% b qiatinagon vy OBl B S&P&tmén@aﬁ%p‘&?iéﬁ?%aiwaﬂve

a WG RokIRVIcE & thd3xpaaflommeakldinzy to an illustrative
enbodi nent of the invention. The ASD 100 may include a

| i jpees] de The pit sﬁ@aesuamemqrzsm@e)erpﬁymysa;ﬁraz@frémﬁe
wire I/Ointerface 311, a control unit 312

v P RRIO8 APiF 1 SRR LY. S29 166 HF el BT Bappe iegrated
GHGlo hOBRARARAN d3iive llﬁWMmm%trﬁgpdevﬁe such as a lamp

over-current protection conponent 325,

cureresrecthysaniesied gy the Sasipadn desze 113 the lﬁédq @#%@SW\“@H 125
| NL&GH bt }fh)%ﬁﬁpﬁ&gﬁltate%ﬁﬁm tl@%@stﬁaﬁ&@&vﬁ:’e‘ﬁ? Kﬁer%tf\%ly, the load

integrity co nt 340 0069LhThe ASD 1 b@y
p o degtitgyion 1 pomey beiwtngeated it thhdastination dg‘(j{am ip@ situation in

which the destination device 117 includes, for example, one or more electrical sockets.

The destination device 117 may include any number of electrical sockets configured to
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to the ASD 100 at the |ine side input 305. For

exanple, the line side power source 115 nmay be
wa@onsecedl to the |ine side i nput 305 of the ASDI/USHOT/a74247

provi de power to the ASD 100. Further, the one or

rrmeeeiveedlayircaBmOgmﬁm complo thetdegtinhtiowdayicedA7 elag dnahidgahe, two,
30, si b C r signa

three q"our s\é\éksegsqha[{a&v & 40 Pf?%g cie’&{é%% aggg\e 9

fr ource t hroug to the source

?E@Héglxiﬁ%dgf Saflggfhg e&an%”@m@dxﬁ@?ﬁfpﬁfE?Ms}ggé%eﬁgxFQ‘é‘hamcai

I t onwildctroineechamilal sdnoodioh betveen b6 des&@atbmiﬁe 11[7 M@ a second
014276 PCT/US 007/074247 he
5 Ry RR o By g Repripel b e s s 1o
| [ srﬂch edleihbodigee, a @torittae wir 195 El&p ot éoﬁexagbk tdnnenned to the
(SPST) .rel ays,..Qqne or nore sin ol e doubl e thr
( Spor eyl 18 Grea o p@E PR BR SRl pal gmosue

3em§|afnd @fﬁé‘ seé@ﬁ@%ﬁm@ﬁﬁ%}vwe Om&nﬁﬁatloﬂmbﬂtsd@ﬂbﬂa the féﬁ;bzﬁhsxo?
oubl e throw rel ays (DP or. one or re dou ol e
chapdde & masslﬂewd%@ﬁ%@?l%gcﬁ@ rCERRD ter@p% P“[g(?é‘gé‘]"’kp
10 ASRnAQQorsBYsulatieh HQFla@enﬁﬂnﬂQJnﬁeo(t&@(!m @hdmirrp)emft@hany
310 or it nar#) include multiple relays in oth
b

sUFMARALYS it giankthshelecirieal EeneFier 9813 g endqzipod by those of

exagphgﬁkgpﬁqmﬁgfety conponent of the ASD 100 may
i ncl ude subordi nate or dedicated relays or,

al f‘O@E'ﬂ}at | VQldMion¥®, h@é@iaﬁ%&ﬁ??@ﬂ%@de@ﬁl By, m&@&hﬂﬁﬁevme
a

share a common or main re 310 anot her

ex Bphey, berageapaommsicaingyih H@ Pp%wibféamgb thepgyieepgdule
15 COPAHGLLHS ﬂglfwﬁle idsatThwdéﬁma@é, dehRE xwm%g BRE ss ehable of he

source nodul e . For exanple first relay may
pr ovmdedctiog wothe\ se¢0@d destinatégsl dsvise ﬁmw@dhe msnfamfn@duie 122

. on\% tSéC%L@gT 62119?., %@%ingﬁ glt %]rge{tert BillRloW \leé reference to FIG.

ors e relays may
actuat ed mdependently of one anot her or,
alternatively, a plurality of the relays may be

j oiQ&ﬁB}y 151act iaatbwk diagram of thbeorappess pha wractigyice W,

20 f\gg 19 gnH &8 BRI i ggelga ﬁeAgﬁmmgg %ﬁxde a

o Es out provi
anhmei sedi‘tmptet 3!)5 pmwer momirghapd 310oa flievied Ié@umrfacaﬁllh a control unit

UCt X
cxprarnetrors et ot ithfaicne ol FAHIRdSpabhene 315
FI £n AME cdntfpenae GOMn roebra;urmﬁtyprbtecmmlcbmpemhnt 825, a ground current

comuni cate a tes onto.the. return

S Doy R isPmPorieRP gt b i S i oo R AR 250 2y side
25 t hefre iMétrkPEorigt@edtl3a0, Wi re 105 for miswires and/or

wre faults. If the ASD 100 determ nes that no

m [:'DNBE*};‘S Ame/ABD 190 Rayf iR ols@reedtlySitpodder duecef aich wiayée connected
105, then the A 1 lize t e first, rela

oRihe ASH 19D BLF Peatdo RS Entdapplinine 1BE Kt R Edsbgee 15
ONly borBba&d oithd MR R1cGANAB6S 6rthd ASD ﬂdolt@ vk pew 15 ehe
stated in this disclosure, for purpose

si ASPi 9Pt ?urtheéffh? xS Tt Telays SHAEY bk hadismgion elegyical
30 253&%1%? | Wdesmay 6 ApliSui&l ﬁéfwe? Js%nﬁlhﬁg)m'aﬁm%i édu?&dhxb@gh the ASD

con t he comruni cati on an el ectrical
si ¢Hhie tesnoree modaledd P r Eiiqhaﬂf Ithe a6 RE DOtoelay DSl abt ’Pf’e for

f Q>Ian¥f$ii(£ & ddlhle pole single throw (DPST) relay. It will be understood that a
16
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[0071] In the illustrative enbodinent with a single
relay 310, also referred to as the common or main

wo edoagpi42tdqe ASD 100 nay nmaintain the relay 310PCTIUS2007/074247
either an opened position or a closed position. Wen
t heultisldayf 8her relsynminbaisaébly the A1 Wsiedudiog, pubnat ligyited to, one
eI Scl (i cal e i

M P

S o(l$IPDé" ) mi:zd/lsl ane b foredsnghpinchiangdel @, or3entamp TASRYp (FAKIO), one or

d SD 100
ol DR AR Bl O Pt i Mo R0 25 B lephygsinecover
5 20&8%%14&7&1@@1‘]])2)82@07/ 074247 side input 305 through

the ASD 100 to the source nodule 110; however, it wll
be[Oom]d er §ho aﬂ:Dt thayl iedbda miglfp(@mmmoe otindinbeslay 310 or it may

opagat e clrcuitr r
RO R BT g s 45ge “Stgirie™s R a1 08 ror
V afxiafipse, bdﬁ:ﬁ Is&%@wahlpsﬁne&ﬁ:the A8DT00 ey Snadidctshieordinile dOOedicated
The ASD power.ljne 350 is inclu scl osure

R AR TR et Phire ASD 0] i SherE p E3ign or

10 t h@ajdndey $ten Hgthef extah@le, ay@mtateqmay nﬁwaptdwiea GbHVaRous
nodul e 110, the el ectrical power

{ e ol BReur HS 1 conficiad tq 88 Saes au@%em ef@gxample,
fmoa ﬁﬁ?re@a@ﬁﬁdy"&tﬂrmdm@%@ clk&f a9 00ilictH 2@3%@%&&%& relay may

en th ay 310 is maintained in an_op

poksd EPFP‘élﬁed @ﬁtheéﬁémqop@@wr%?%&ﬁ Hachgf fhsrrfﬂ@(ﬁ@wbé apfugigr

fr

10%&2:}%11{1%12? gggl‘rfjegaengﬁlo\égﬁrr il%a%@el*@l%%ﬁ@l{ﬁ%e BRys &y BSBintly
15 bewtfatasli al Wil bsappiseiticd thabthe ASTHHVApAY uttlige aeg @fﬂmfﬁ rakgys to

th

L0 SRR RSN Ao B Lk S

f asiad teathe clpetafatie condueths2 05| of thevilat @119995 eleregamplprasgrplained

t plnféglfléater%let%q %%lftvl vglﬂlt 11696 den% e %gl%:te%ggrhd?%}aif Egbfo!i %ilzed to

I os;emnpxomér 3 testf31gnlab0m®thayet®ﬂ3(¢on®ct“m& 210n2 Hrofopeti@dvire 105, and
20 go té\&;%qlo t he ng} :5118%1?% (te x ]f?at wné rlrﬁng {“osrvr\{lﬂgwcig\%%na/gb\%?rg faults, If the

peA‘SDrlm) tdetstxmﬂemhithle nﬁ;lsxaitresmﬂ/er wirs tamis 204t on[tﬁl@ﬂeﬁ]ware 105, then

ﬁ;&g E&E)ggqﬂilg@? tﬁggg g]ﬂg'ltrs’t 6&6‘2@%‘#@9 1\6/ ?l? t&fﬁﬁ%{]léai power sl gnayto%l 0

Al tahmaditatel only thbelezgifiable ceakRting 108, Mailés ot@yvibest@ied@mrthis
of t he control unit, 3

and the ntrol un
r edigfl0wre IY PREROSSSi A AP wa% ErergReeamillhemedn it %éséé%“ that
25 CUMERAEs PONBE reblyB18khat fsnaimydde cbmﬂﬁ tHi:l @RntuaREtionB&nangtrical
provide a coil control signal (su as a_ 120 VAC, 24

VDEDvB sizpal\pnie the alﬁgriﬁaltl%cqnﬁiéctpwéwf i@cﬂaf ﬂ(lffé%
crossing circuit i.s an electrical circuit th

det®etk ~an thedbpstratyerrgrtodmeahith s strelparlpugld)- a&so giterred to as

cl g8 €omh®n %%er}e@? Qh@ﬁgyrmb Hﬁy %@rﬁa]ﬁ e r8RGB10 in either an
alternating curren

he zero CrOSSIn
ci praupd pasiipniss a ghses! I?qﬁilf'@én%@@ﬂ rfhfrfew BH ismeaingpiasd ’ﬁg‘ chpsed
() Cl Shel, Qgctﬁ{b‘? gév@ér%&ﬁ%ehﬁtt@& fefovd BohQ 1R8 2id8 ol source 115

nlng or C I Ng t at a p0|nt in tinme
t hdmroagb the] A%R 18 totthesoxegegno ha@@ a@¥s shopen jod Gt 3.gAnggp power

Ze [i% g@%ﬁ? H%QHQQhJe%Lfﬁ e ARy 1%‘&ax@§‘ th\é%ﬁe%gggl }i)%srep from the line

I 0SSI
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on current zero crossings. The zero crossing circuit

may take inherent turn-on and turn- off del ays
waseeniaared with the relay 310 i nto account wheoT/Dsdonn@r4247

zero crossing contact closures or breaks of the main

r edideyinB 005 Birned theypSR A0 pohesousyestatvi: §10; Imarvyer, Bovill be
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BB scufeipla TR Seariral POuT Treg: o Ve oo the fla
i WRe 104 4@ be dBBveRGH 1t @el REtidatiSEhoddlE €20.1 he |l ast zero
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greater detail below wth reference to Fl nd
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S act uat ed. 75] According to anot her aspect of the
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r el a¥np¥e:!'9 S%IIISSCO%d \c/lctﬂzgnon time (closing time) and a 3 millisecond break time

I8

AG 17351561



information fromthe flat wire I/Ointerface 311. By

monitoring the break tinme of the relay 310, the
wa@oensnol27anit 312 nay detect a sl ow break ti nePdDUSI00B074247

relay 310. For preventative mai ntenance purposes, the

ASPpdioe timy). dh gt examplsefor afrociresieg Biowm, 30 blag akil myst be

cont.act t .
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Coppanentia upf ASI§ h60 A0 moAlik 8l fakdunte). YEhe@BRHY of the ASD
i ndi vi dual safety conponent of the ASD 100 may
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one or nore counters associated with the operation of
the ASD 100 and the various safety conponents of the

WABDSA02T6 For exanpl e, the data may include a PUmMDsI00D674247
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counters that the ASD 100 and/or the various safety
C owm@mleht@n oflay ¢ratangmollens. harsoty matnddhl detinatheivssiy ©
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tore ociated with the operation of a
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oLty ThSEprdor W e A e o et PREHE R e sspeed
?ecctﬁﬁﬁwh&d? M?faﬂﬁrséts_lﬁ? &i@@esll, flaq‘ah?itﬂ)es axbﬂdrys’ﬁl@oﬁ@ltemdtivmyt el

o] ose listed I n | kel ow ta ltem
| nFefral unjied Lganayde aF‘ééP'gﬁf N I KT er B CEE I for
COWMBNinE atielectRANANrchR ﬁdmlcfnécgmbt @hfed tohicrdpPice @08, e or
life limt 75000 Hot Relay Hi gh Current Actuations

Colifite Qi epRblg 10Wﬂ%|aé§ﬁtw NSy PEHICOMPHIGR LT d AEneral

Li pirhode QBmS\ﬂgr e%ngl W;Eif—‘ady dokiaRd ff:rﬁ%}e a'ﬂ@ @Gﬂx@('.%@t ﬁb\liﬁ be
(internal) Faul de code O fatal Limted

Reawraghit th%wmaamy @efmnt @@eﬁ@@onmol WﬁméP%IHCWPﬁ&F??t“@@
Reés%é?ﬁ%cﬁwf:ﬁ%lr tn %ﬂ}m&lﬂ%‘%ﬁ dfd Af.h@tl(}(Reilt i t%?ttn%e' dPPreciated

Time value O ay Release Tinme value 0 Fault
cothet #xbntrolumit raduinelage My Rmbertof porressH. é\oamtrolclmmﬁfé/f algp be

Fa t t

ot it 15 AOUB G The s 80, bnEE Eorbl GltRly,
#6ccumumacatfownh the cOmpéigutstof dedeS T va psuitbleTteeyork connection
Faflflulc %eﬁxgnalaﬁ% Oé,l \Q’ﬁ L+ g\i %rconnecfgnuér \%l?eq%s #Iﬁlgt\\%gy&%nection.

coun t"co count COU
[0077} According to an aspect of the invention, the control unit 312 may be
configured to or operable to store various types of data associated with the operation of
the ASD 100. The data may include data associated with the operation of the various
safety components of the ASD 100. Additionally, the data may include measurements
data that has been taken while monitoring the flat wire 105 in accordance with the
operation of the various safety components of the ASD 100. The data may also include
one or more counters associated with the operation of the ASD 100 and the various
safety components of the ASD 100. For example, the data may include a number of
counters that the ASD 100 and/or the various safety components of the ASD 100 has
recognized a miswire or wire fault on flat wire that is monitored by the ASD 100. The
stored data may be utilized during subsequent operations of the ASD 160. For

example, data stored in associated with the operation of a safety component of the ASD
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Fault code #11 count counter 0 Fault code 412 count
counter 0 Fault code 413 count counter 0 Fault code

waisbsoorznde counter O Fault code #15 count couPtBUSINOT/074247

10

Fault code # 16 count counter 0 Fault code #17 count
c olitnery laxer Beauitivedio desotiatd @ wtbiume opaaidrer! ik safgutampoerd of

e ALY 0gRRHo! Glgsgsiargh i (bt BRerEict or T slrhd MBnblBhs (or

d ahacd;rtlehsmtm} béths te\ﬁDellebyt wilide AGRedAOd thai & wide Ivhrigy shdata

appr eci t n,sone enbodi ne of the. .

 TORH SHed PN 10058 TR g g s iy vith the
t hﬁSJd atl)a ’{”/\P;eﬁdﬁﬁa ;@ys the ndiyfok @fo%giltbytthﬁASEROB énchids et afemot

e 1. th referenc o Table 1, the Hot Rel a
Ng d*ﬂ&'%‘lﬁ%[;?tﬁfﬁ@erég{%r}t 8y keep track of the 2)1/
ALc)—1735156.-1- WD-2008/-014276 PCT/-US20p07/- 074247
ungerte@f tines that the relay 310 is pCipeat ¢thitalMahg
he normal course of the operation of|the ASD 100;
Fiet kahy Relnayl ANaafi®ls Achuations Limt myntestabli $h a
I RethONofh\8 Ach@fieRllimdcioHatd @MBe of the Imat ay 3115000
Uicl RGad AGH ddrRd A&u&tiont 06uASD 100, Thiotbekr IRel ay o

Q ——~ 5

TRUW TiRIAlCuiehUatd &lbas ERMPTor BRY oMBED| TildgK [OT TRe
n onGbsctdbBEand ] FAdRECddel @y S 310 T5 LRl p;ea ay a
M SRR T jmte 'Rgééta,b}é_'fa'ﬁft'bom‘(te”l as expl@pped|inm g
NG EhL “!te,g R,é,setéb"f’e Pl Counf T erencet BhG 144 e
LERBE AN sy oot abl ishati-m-t—t 1L IO
oflohRejAY Relerss] Fm&cx_uaf' ons. of the relay a8 gy i by
t anlﬁq()é?ff Lﬂf the ASD.100, as-explai ‘—ﬁ@&ﬂﬁelh gr eatoyel:
defailicodeibe@ i t h  reference to FI G 4/%°UKE |Fat alf

phaullesode ahF@inFaul t Code may estahli shi%UBEHe to e 10
t bdidofio¥4 eovpt i dentified Fatal Non- Res®Ualr ¢ Faul% s;
hEauNendé & edunti m t ed Resetabl e Faul t |@ooist may Keep
I Banlt cofle #heoununber of Non-fatal Lint eduReset abl &
aEdultsotib&l covat € i dentified; the Non-f atcahtetnl i m tled
eeeitabliesdauint Count may keep track ofcduber jnunber of
DRnliabad 2ddunm T ed Resetabl e Faults t hatun®r 6 0
OERid bi€Mio I Hot Relay  Actuation Ti¢gnfaramet &
yau@tscrog@#“s&}ugt val'te for the time that Jduhtet dKES [P

g~ n

a of €8y 100, the Hot Retay J3gl.Fase Tigre

Pd‘acblilt bSé#fWOuﬁlbl abtish—avatue—for—th e dah e thaty Tt

t R cawc the—retay—166—and-t-he nmeters, for

F";%'%LJEC’Q d#‘g T lb Cotunt-s |)"Ii’ay lr(ccﬁ ti'aC'\Cdﬁlﬂ{efll e1unper
FalecOds Z03 COURL o o o ed oo or oo repuntet 0 0

(0] u-..a- ] t es—of—t+ath—t+S—tat—afr-e—f-aentt+-rit-ea L@/

t hEAUNGRAC A HCOUPt  wi 1| he appreci-ated—thSE HhAy

di@&é@ﬂi_léﬁfé&mm\/ be-i-denti 0¥ dng 9
Fault code #18 count counter 0
Fault code #19 count counter 0

[0078] Table 1: Data Items that may be Stored

[0079] It will be appreciated that other data items may be stored by the ASD 100.
it will also be appreciated that, in some embodiments of the invention, the initial values
of one or more of the data items may be different than those listed in Table 1. With

reference to Table 1, the Hot Relay Normal Actuations Count may keep track of the

21

AQ 17351561



that each fault may be associated with its own
counter. 20 [0080] FIG 4A is a block diagramof an
wex@splaary control unit 312 that nay be assocPEr/Es2007/074247
with an ASD 100 according to certain enbodi nents of _
t heunnbrv efitinesthat Therelag @ sektuamd tudezhemymiahglursd ef the operation
nme ! cessor - The. .
or OgriAsEd PG RobkBEPESHa Al T iR BRL sk aThil fr e
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100pdrgtingrsysem 135, He rpsrsys 4hheaY vdlizeihporeding sy sim 430
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co Suyr,
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external devices Such as, for example, lights, speakers, keyboards, mouse devices, and

other user interface devices, as well as data lines connected to other ASD’s or electrical
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control unit 312 may cause each safety conponent to
test the flat wire 105 for mswire and/or wire

wo 2008081276 he control unit 312 may al so be confPQuUsmot/ar4247
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utilized. t he ASD ndlcat t ed. .
by ka2 gt GalkBredl s CEREE o E e 1R (AN Pos diSflpwire
of aridhe wASDadll30 Thy comifodurii 31Q maayuder beafonfgdradilottal@rdeontrol action

potenti al pin nti.n t he ult for the user..
PobEDYa it B R Ra i the4Bs Mg J 0L Fibeer fy iEngRGbuign may
mfn@lu@@ﬁxgg@ﬁt&maﬁ d{aﬂﬁaghmg@f ﬁ)rcnﬁgﬁtﬁe r@wf 1an® idRPéOFosition, an
tinmers associ at Wth ea saf et one
e eB i YIRS et P51 00 Sy i M iteor AL drissbal. For
of exlabipRS a @15@2@ﬁﬁd1&%r%ﬁc%§é@,faﬁm}$&l§m%n&%e bamorclet®e hed va
mswire or wire fault in the flat wre 105.

AdtF peshigitha ASI 100, apd the lispiay,es LEDY s may beaphiaad ipgyshiggnanner
usgdo tnﬁ“mtn[ a6der bh@e Wim?eror%ultt defR8ort 1R ASRALOQ BRSniswire or

detected a mswire or wire fault in the flat wire

syBubgpieged. %wreé@@plédbﬁﬁépslﬂﬁﬁ@ﬂyan%d%%&i? LERékpt i
t r 9&1'63;@81 6 Belbly ﬁ%if&héﬂﬂfaﬁﬂs‘%{é&%&d% rn@ormstasome fault.

hese counters and/or tiners may be used
rmﬁs toplteripsive pxampig, e &%}éﬁ@nﬂm mcltdﬁ én FE) alé@clil@éid’”ﬂ’cﬁaf?h

ge h r
L
maynil 3 2beasuestdate theriéﬁ oamigedy tinthe velctyaiompenah thet datected the
t he. f|. at . il .

t HEHSRAIG OF \ef\gruit éqr% Q%n#%%%cg&gg]ﬁts %’%gegﬁ%é%’c@gﬂg ‘L.(gﬂtltoy urﬂf 31215
nothe r@hsatisdien cflachesasze ifdicating the detection of the miswire or fault. The

control unit 312 may transmit the message to another ASD 100, to a central hub or
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exanpl e, in non-volatile nenory, so that information

i ncludi ng counts and states are not |ost during a
w@omen14nd age or brown-out condition. [0083] AepCDUSINT074247

to an aspect of the invention, the control unit 312

magonol ;add; trito aadrthqr destimhtimhe asavvilll beasplamnéd in gréa¢rideril below. It

Cou L:1e Vuéld%lrstlo tlﬁ%geralgdg %agolcrlsa §autc %s Eufh tie %igrenixsrlﬁ%azﬁso t%:llglhzed by

vvonhd ASD 108, ﬂ1&11atyor§ﬂ3@t maybaoead by the A&ﬂamﬂateaefmacﬂyaﬂuyo the

after it _has,. pe d nornal |

g i vrape S ap 168 BT et by i Bulpgpoinine
5 timwesuvddodtheuseesul t of a detected high current event.

For normal actuations of the relay 310, the lifetine

of [Q0BR] r elTay comi! it 31 2frady diyo ihaudieoneak verddouseetand®r timers

for.e e vaI shown

Nt e ant g S RRoTed Fith % hbt Gregbent g ge used
1. b @E i omBEr to afacit tht RemBf tidicsl@patitast safe@hcomponent has
current. events, ?r edicted ||f

egfeUsEEdsa IHSIFHE Of Wira vl the fapwir i3 TRl el e or

10 T ebMited Hay %&l s&d%traa‘k%e P bLimbNEe xgbq@e:ﬁa@meclsda dhRwire
Hot Rel ay Current Actuations Limt for end

Li weW!peafaam %ﬁ flafFwireagyriem 01 DSt pRUNSHHBIY #po ?eelvtéwgd to track
310030t ﬂé&;r@@%d%ﬁe%ﬂ Lirg %Qlit@y Thdie ccﬁg%rg-%/ dFRYneBE422 may be

associated with different |ifetines. fetinme
c ouﬁfsti & manig dhedias o ingisy ticna 19 lapd may be m@gﬁ t%éﬂ“@@?ﬁ stajerrthdt

QQH@ echW%nJ Cr()ﬁgﬁ}igl{ of t?‘lpﬂcrit%i?e Ledaler Fhe n%sbiﬁ%pﬁlatgs may

e thres ue nay eava]uet at 1s less
15 24b6°l®€¢1 mlﬁﬁn Drevent pO 08/igdnpAGGorRET IYSPO0PAGTYNA 7 The Harsge

or caep f?he c%? t?% %9 %rlgngts 'éi%f H&?Flg? I)e ﬁ&e}/(ﬁ?tkgyucﬁ ]aQ “for
i Sep&mibﬁb trrmqmnss;olattﬁmnemh@ smhasmfbhdatmahmmwcdoets and states are
est Anaé(n 310. Once the

rep(gg(l)sﬁ%%%aagg%”é’é tf‘g %&é‘&%o“e‘&%er of times equal to
th reshol | ue q @S Jeg gﬁ;&t %%gf tape
ofggal 6 Hadinedd BF sl o1 AR Rfig TR HFAG KA £

20 cI adlkibnbyy mcbuseat jeasemte |Hetohe am,ntef ol webk hﬂmmccwaechbstehe relay

f SD 10Q.. Utilizi th npl t
ardt ettt O T R Rl i es Ty § L ceuse o
US Bferdt@yrob&$eificait hASheh QBuandl n(brhﬁllj‘f &rayceldif nfimbdrafitings or

the first four tri f.the rela 10;: however e

t hisfler & hay bepfigripped s ?‘f“w‘”ﬁb‘@ﬁs Foffe it P? 3 gﬁeceﬁdﬁgh Ginggkgvent. For
Wi h&mﬁ@&ct%onsp@ﬂtﬁﬂ feta@310,0hd BSGine bh@e P@aﬁni@@e ﬁfa@l)t e value
relay 310. In such a situatjon, the use

25 etfireadon aamele i velhe St Toh@e ispRelo Negna] "\fcé‘taHP‘l‘seIr‘m“ for

di ghd bﬂlﬁkgﬁararﬁ@&LHf aeble e For B nlBB&IOT trigR Q0L 8 detected high current
associ ate he ASD 100 in order to have the rela

310veaisdd picdicisd lifstimergidhe elay S0 may; bg Sifnalgr togfagagtrips to fal}{lre for
r efleageds 1 duckhd, liorRGadpp! rtﬁ&bﬁsﬁe@o@w bk 'H%t E{lefa{?ﬂ HidlPCurcent

counter may pr évent a situation in which
anécmh@méJtmy f@xod p§ Lifepwemetpief Tahls Ir é?téfyreefltmp%@f redays 310

SRADHS Ly AP IR AL R Gliiflo W Brkl st
??]E)gcme&buntheiswmr%idtv?m reé&aéﬂﬂ ofay thh eofigaragrto n@fn@down from or
Wi P]?] o a ppere eg e?; tl%res% \ha?u eé‘nqgsho yng\%yn?zﬁfﬁog% \@I'u%(?hat is less

es O errors
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ASD 100. For exanple, the lifetinme counter may be
associated with errors that lead to a tripping of the

wo eloay14210 due to a high current event, therebpCTHESHOTIN4247

5

10 ;

15
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30

an electrified flat wire 105 to be de-energi zed. It
wi thin greequplie dieipsdedied IHatimpof thardlayeilPoFer eremelst édhegrredicted

g?l fgﬁltﬂg &F llﬂp lreq%)p% 8“'@%1’1&3{%611% theLﬂochvea"I\% 1}15(}/ i ets{abf?s@!%@ gs 5 trips

as a result o rrent event
Foof thxatay I3é0 Bncecthe orlaydfd 0 des leagn prifipod amgmb(h'e)f times equal to the

el t?.?etsﬂélgl kz&]@ l%% Eh?%&{/ g%@u{:’ﬂl\é fhe reé%lw Pet\/gJétggegrteIag f‘ﬁ(}

ccordi‘ng to
t h&orn rbvm.t:loeafﬁ, byt ehsmeemnteautihzseﬁ)r didriipde, @ntset gipps ASD 100.

A0 1% 8lmify 8L el Sap " e G o B S ips. o
Nowkef aSﬁtead‘llaﬁ ARET00 andhiicoblagayo htlowidh thefieguzegs of tharelay

internal, circ 0
0010 b SR e S B Pec o i i  wisguif be
al garmitiea Yo lsbeetrﬂwwgm i18@ehd the R1B8tU0K 11 QkcRY sitsation, the user may be
identified, if a fuse incorporated. into the ASD 100

i Sregyamo rqtlfm 81 spad dhs %@Dgp%waa[ refagery disibyier. gpanytacturer, or repair

dettl alRb8ate@RYR the AS 16@inl 3 tOhave eﬁefretaﬁslo SldI&Yhd A¥D 100
associated with the ASD 100 is detected nd/or if a

| | FEed: ppdatess ardier rRRlacedy Mowldg aﬁ?“@@ﬁ‘éﬂ'@ﬂt}lﬁ“feﬁf*’éscﬁﬁﬂtﬁ" may
Va]!br’e'ﬁent d beua80n SECRRHHE WD R a‘?\h @{e%l'ajcf 380 RQ8%A, Bﬁtacl'le re!ay 310 is

limted resetable alarm which nay an al arm t hat
i shofsarselead sdppifa whea anigryire gv wgﬁfaulévseq*me%ﬁd byfike ASBthﬁ
wire 105. For exanple, a non-fatal I|imted resetable

al BPRfthay Aseordine s awectiof thg intieptdors gaphiof the cge pewpesdifefime
anco%.b{%s:st Jpihd &?’ 151> ﬂ.tay% h&odifled wih %[ﬁe rg?ésxspa-r&-@ d&l:@&my the

€ a non uhltmted resetab arm
1735@580 1Fonex200B/ e lifkriereROMItHISROOR BTt 2iEd wWilthdredss ﬂilﬁ‘ylead to
be | t
i n%/ g ?591% o‘hi‘%h%qﬁ ng)r @é“ﬁﬁg Qh \Fzﬂ c@ relf[ %‘P tfxagﬁe‘/ §§$ Efé ec&rlﬁed
t hBat Wih:eIOAS;Dbdwemz@L Iinwlla:m apndemmeti gt mmﬁerroxsfdetehted or
third t f howe
- GG B ASDHOBiRI QG T irpd AR Bleretad 21 doa B ien
t ymrenf e\ahiarﬁasr e;tatnpm lah ezfrwdetuered peorp plicet¢catifedtiothaf thafiat wire
rdanc nve
r oRgR A AGATS B ERaR s Bea G A G RS A dbpgr e
t hpsentahahems acbaBee diiteennamped Me&é@tzﬂﬁc&la}arﬁx eapinay We recognized

of .alarns. [0085] FIG 4 an

AT i e PR o Mo sk gt e o ki och gpey be
FI fecoghiRA 6 £ ABure @NANy0df thiinterndl ZirdifitnFdfGhe ASD 186 mre@lacfa:g For
to aniII stratlvee dlrrent of the jnventi

The
opEFREPI%D @@8?1*‘%‘3@@ ﬁl agp aay pg rﬁcgﬁmg%q agwck y is lJ{lnnﬁed if

opgfiat lr@Gﬁpo&&%tmt% QhPA SD 86 fsHIEBA ift LRt RhaBs Bl:té‘iﬁe ofa
wire 105 by the ASD 100. At bl ock 455, power nm
o Wi hechaR A

apPteciable @ngon i afaiyrg obselfpy cramtraspoaged il the
0 p@crtéﬁédo anﬁ(gr iPh Qf?:{ﬂm% @Qum&thas bleegdkd %{sgacﬂeh % tﬁ@@o%i@ﬂhe

t est e l1ne sid for mswres. l1ne sid
mi mm@ym af &ﬂ‘cﬁmel&:@ e@n-ﬁttal hihdiel resemble tahéh wlh@h msobq@maiarm that

may, a%c{a&d defhcakkhély Q.gt%ﬂfjev@fxteo\ﬁetﬂé ﬂét?ﬁrer ﬁ)|5a¥‘0r %%9)8 d QWn-fatal

bein ose preventi ng e electr ation
of lutnhed febeitblowlemn mas! be tefognaged 115':1 Wiro kit 468 ected onianelectrified

Zi & fﬁ%?swg; e Hi PR G104 n%ie G0 PRk Rimite D R hBAE alarm,
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go to block 475 and test the load side flat wire 105

for mswires and/or wire faults. If, at block 480, a
woresiie’or wire fault is detected on the fl atP@i/U82007/074247

105, then the ASD 100 may go to block 470 and prevent

t hehitiehay b8dddodisianwlieh Aen-tlk0 alath tHahdues byt zpw&v&emhi'gin gurrent

t he electrlflctlo W|r 105, however
L iBhio b s R Rp BORShaPh b bl PR st R RE Srihe
dahggtypd oPMlainh® debdt hodver, kR8I alsben aﬂﬁﬂ@;Mhi&Gmﬁamagbe
to step 485. At Ioc 485, #I}lmre 310 of theAAs‘Bz(}O
weswdb\@ﬂah&é&r&o alme fevif ¢ PPiEIIHIALER in
5 el a%@&rﬂblfch &G (RUL L Aok bRy Sdcaslird hhbadiif@entaipes bealfin@tand that
wire 105 and after the ¥I at wire 105 has. been

el theseraiarma describrd hasiy aro ey OB DR PEHY a8 wire 105

for wire faults at block 490. If a fault is det t%(g
OrTODRE £ 1 KL AR s an oepnaor FIgnRianios 15 4561104 opE 2HGEP A ASD 100

By (98, Zand tﬁe @érﬁ’r%l(mﬂ't?ﬁ 230 e 1) p@ﬂ ab DRI LI iBLBatit@RBnent

causing the flat wire 105 to bé de- electrified or
d eoféhfenmgw@a Thq operpsine describedon G *ﬁﬁﬂ’ tngluge the gperatigns ghat

10 © ré ggrfcfrln@% (Wnﬁrﬁ %8%&1‘( @ PIORKKERSD 1lobeR; blask 45D Fé\%} may be

and conti'nue nonitoring_ the
arpehdco@ thg ABBAP0.Iand desHS Il 90 mpecamidencs Posaridiyal blegk 460. At

of oclﬁ( Aﬁl(} {h AtSlibeltt)%d}&:aﬁ g&tthe F\% sId@%T@ foql?nf gv@iﬁ avgfa (AR smé miswire

t he cont fO necessar
peis Keweorediati hhockhés chehathe 48D 108midy gorto blohle‘*TQ)@ldmr@femFthGelay

oEzjlé)bflrJoni\ %)qué g 836\% }(regipl%ﬁ%]f .gr cle'g{} @ cwtl]iegigelrt] t%vrlrgl 105, If, at

15 Unblbek3463, aloks: sfmatmismtes drodaeneliint theaSh 1@stherse AShr 1G9 may
L?gql:tb%%ggﬂfb%;%he ad %ﬂ%/}%t%vg%:ggg ]f?{élfﬁs‘é’ges Oanéift’or |Wére faults. If,

t hamickl480fa hid@ire GtS\tvﬁ"e st if detdchedion tid {Git w418.105, then the ASD 100

Additionally,  if a mswire o re. faul de ect
RS BRkAT0 R Breges toreiay Su RF beDE elssasb HRPS plgFehiing
COPURLGIHEIRA Wi Tlat Rae G0Nt IEHowdr! atdlodk 4801890 ndiBwires and/or

i ndi cator may be stored by the contro#}aapét 312 or Ih% At

20 aswie f@itéa%sﬁe@?ﬂ}/ or BiipBhwiie 105 Mhen et B £0 Hasjep

' nl%l:w@ﬁ tR rbiaf QIMth@ﬂS@SIBQ %a%k:@ta)séde&ﬁc(&% ﬂatewé I(Einily’lbe
the detection of the miswire or wire

i nelegetiest ngylgtﬂpf‘eqieoé@ﬁqapgxhgﬂﬁ\@ fl@dm[fyl(}éﬁj@d A@@ tlj_q)@att\xare 105 has
a”QéeH%[ec&*# %l GRe RY6N08$129 moAREORE 14SR-L A, feﬁwﬁ@ Rult@ht block

noni toring device, or a conputer. [0087 ment i oned

eafdl. df 2 fatuhes BBOICIED thefativitel 1986t Pogki%: @@@ theeh S Pbmay go
25 P RAGEAYS0 %?xﬁ ?;Le% tﬁs%&g gg(}] ttﬁerel@ LaG8fd {h\é %a?@fr@ 105 to beldf-

corrponent 6] t ect awre f
i nelediafiéd mdemmgxzmafaﬁmwert mewire &tultwrreeiemsd Ragedlagpire 105

{ PlploR S G A AS 1S LRRE B pIRRNR Mo Bling the fla

a wre faul rin
el egtnodd.ication of the flat wire 105 or during the
tinme period that it takes to fully electrify the flat
WI 08861105 Tedlicewilidbefuntitrstobdby thosd akillin thei agirthdt thestests performed

!))a@ggzgmi;oé 83‘? M&] ! oc*ttg?%e?sgaln ig\rqﬁ% K eﬁ%?foa%{h 19ttlnaegrder set forth in

f athbn@w\b‘ﬂ Hie. 4B Vok tnaged may bhp}erﬁﬂmg@im@y@fxnable order It also will be

rs%cg)g léar#hegcgaﬁtﬁ& élg%gly does(n krlav% tdc’ éoa each]I SQ set'%:rth in FIG.
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North Anmerican power systen) or a voltage in the range

of approximately 220 to 250 VAC (for a standard 240
wO/2@spowees system such as a European power SyRCEIF2005074247

present on the electrical flat wire 105. It will be

unéidrtsit vedad imay cadudt leso than plf obthe tasgisetfortimn/fFligadl. Additionally,

di ff er. : r

i aLf gﬁﬂz%\ﬂg% X’g‘lé’?;%%ﬁ‘% i de&%{gﬁ ng’l E)f?tp(g %ﬁg ?{éﬁ &ﬂ%l nf@omponent in

of canfreurASBiod ®Gth tbﬂed@)lntrolamall”llgl thfnt ammdibatdaenamm@w(hb}eme

hat duct ed .
conerahiy e et et En eBpP e g B SRR FRES g

5 W Ingorib@Bon Altb @thh:attdzsetej rysultedn the devattion beie hiiward @stis: fault.

be conduct riodically foll ing the, .

o L8 e fRRS ot Bep R S o e ASPORY' st agyice such as a

pr @aeitd ASDI8d,.et¢ned Manemig dilick e aAGRplEO mMay detect a

wire fault prior 25 to full power electrification of

t h@oBrat \Msriﬁenllﬁﬁx%d daﬁleﬂtﬁllfheiSMﬂBGi fay incpido dothirvetisadmel of

co onent ertrorm . cnecks tests

ol BORTHVE SHCP CaPPOReRE. TS Qe friG COWB?H@H%@?&E%@D 100 may getect
10 Or a has timidinale flapwat ves hine tmmwmieqas h@&beoh ﬁmletea@ﬂie@r A

current test signals onto the fl wre 105

to
al 1eBHMeGIERI aomepRRaE PRy PR ETIEH 2 gfiredh bt e g o Cegcatfon of
[ 0@1@ Pkt FRAEHI HIusAf ﬁ]te)flnfé%@@ﬁﬁ{ # taREs b @1 ARRHI B wire

i ncl ude one or nore of O ground_fault circuit

i nl®yafispe &1 f(f@n@mah@lsgnaéﬁ apgedioriqgaeniomedia wip d03. In other
( W@ds 32501 RP saf@V €bmpitehERhy BN GG Qs GANPY Q@l‘ﬂ{ge $2@e range

ground currient nDnItOTIn conponent

15 Pr @%mapwemgdﬁ 8ty E¥nponéier 8 sign a@*ﬁ&ﬂA‘é@meemwm&M@éa
perr TsoBBY Py oy of i Olet e il oK 23 B 250
an&Aéi (foactailate 240 VG paveg systym, cospsrdnroB40posEachsterof is
L
r%&n’??l&%%%ie&%ﬁﬁc}%gg@ Il{)é ]g'ﬁ/zl? geflgngdg sko%dgﬁa???s ?&o%wr region
C ompyo hmtchf@fngtvb&ag%ﬁDcm@@lt paydaudsithat may bv&rklem uso account in the

20 ﬁ%gﬁ‘ltaﬁg Hg}f) %en frtt}eortT]e t’[he fgif{]? ?&(galu?cp ttuhna l¥| a\fvﬂleb gprﬁxgted that

t hade drSn(ﬁel‘EﬁﬁNeeektsi ait brecoAdiRci0OnasardlySolivveiag rhecibdceifitdt@on of

ctive i n. determ ni ng whet her a
CoTBTE e us | D SE e sl AT e M B Gt
AS&rﬂa@Q:all}T hrtloAdlR tAOOedmficatibh bf the Nkheire/ RSl ous
neasurenents to detect mswires on the |ine side of
t hEE)OBSPh f llaﬂpl@ﬁkdlvé Qafdgtcesiportnsui th@ASBﬂgb Q[ay\MﬁfeEtl a ifvg@fahli prior
L on t at wre 105 C on.the | o
25 O L PO R Ra s o N e T8 BOsty e P BeReod ity

W EdingdohEhtinidygleffoae ciblls dhiaks drsihe alpahte naf wireékdgich as, for
el ectri cal measurenents associ ated with the vari ous

coREHIPIco Plaecht OrttRes hpldpvalys tBe $oBmpyFioe b Holtage Of HErCREES

109 e 888 BRAVELY 104, PRSACBIISF Ik ARt HBASHILE GBME FlalWive 105.
?aken by the various conmponéents of the ASD 100.

Fofoogan'p'f@actﬁi'etsE‘f%fy doi@ofdnatorthd £51h A6 hay ichale @nddrdmore of a
and/ or’ the conponents of the ASD 100 nmay neasure the

30 v opreyblauk girgudiipterrppis@dicd 3151 an re §1idgating sirgit (GC) 320, an
Ot &ee;,c&&&ﬁ %Fdé&ﬁl&% g&%&e&%s%ﬂ% ARBACLALR thoMitbiind Bnponent

wre
330 Proactive safety components of the ASD 100 may include one or more of a line
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exanple, either the flat wire I/Ointerface 311 or the
conponents of the ASD 100 may neasure the current
w@e@sen27eon any of the conductors of a flat w PET/LSH07/074247
with any suitable current neasuring device, such as a
C usideemire integrinf @mpenent A3S @niat thet sidxainplngegrityt degpohet 340. Each
1/0 . dnterface 311 or the t f the ASD
10?)f%r‘f°a5?/ o eBbOR s S AT ERTRRRETERE oy ot the
o ?5 toriléé;gea@twe aﬁ%g%’&actﬁe]sgt%t OB]EGMS. o%%eitfi‘@ﬂ)%o may utilize
c ovutiotis @exitrignl meummrﬁentsrasmcmwldtwamdtre rside Eamtmntiwhrwnems well
of t ASD Nt devi
> as%sog‘? I t‘ﬂfe]l%g ﬁﬁ¥ Ctonnecye%'go ﬁ’g%l tS(éLFﬁ% |S§juel 1% one
Cc omﬁﬁnzﬁy wfdetchainhsDvika@r omyot H&kmimndftzoa or wire fault exists on

ur ene u ot he onent of t
GO R bD T iRl Fan SRR PRV sttt iy
?:’lw?‘dlt H?slv\tifé@ ol 11l Ing !sﬁlte %E}he @fSI)SI Hllﬁsddl : t eddgadct sz&@ﬁnd/ﬁr wire
at wire nterface at are.used. a
%Pﬁgeo'b‘éiﬁﬂ%@ﬁft gﬁsdi‘atﬂwn)l%%@dhe E?éé SoRHIT %%DF%& Lfge ASD
10 [ Oﬁﬁﬂdqay“m@hb&é Anald e 1/0 NRerfdeaB1 Mhkis ddfable rd:&“%ﬂ(fr@(éﬁzcﬁibll
or the conponents of the ASD 100 may .i ncl ude

exBFEstsABsarsoeiied yjihdhe waippeepddiers Ofihg febyip i & gpnected to

COFRWIILE fifo Uﬂteﬁlatiggr Shao %iect@i@&l%ééﬂﬁerﬁéntmﬁ? b&Fakd ) the various
conduct ors at wre . at| on circuits

or cafenane’s ofthy ABE Wap&pr @iaﬁlmlee%‘ih%ﬁ'ﬁ élat Vi l/Q fetgaemd 1 and/or
S' 91@ %Em?&?}{egts%@ e HSHPSENS mEfGre tﬁ@@ﬁgé QliSer inpBYALS

at wire 105. Suitable excitation ci rcw ts or
15 demss@scefcm rany o@er AQtricaBgnEEtetisNgRsa@igydotigpthe flat wire 105, For

ch;éa%}i?eo 931469 ?I-éztfég Wll‘g? {é fQ@etjlq Br e%ldﬁbgﬁgltssdf %a%SI?@b@may
eco ors of e at wre
i nolarties thmurreat prestat o arm ctfelu: otooqiuce.:cw elamflat twizerldf ovithens,
u L ﬁQ‘t& S%{%JI{% gee%surmg %e\%eo E;I?Griil a ljrgﬁ ?l)értgfgi{nreg ﬂgs {u'?)lt}%y i?xample
c uthreé}at wirs i/gnaterfoset3d 1 toh éaefcbmporwmts@f IIE@S%SIE @l mat inewsure the

its or devices.,mm nsmtt
20 &0 F St Pt 4k S et SRR nHh AP AR bbb dofee
gf xrieﬁl@mﬁ% adviot, 51eh b0 5 signBubiicdAidingoteiit atamﬂt BEkL LEch or
evices for.  tra pttin vol t age Si naI onta 0
O FMPOIGHAL O AP0 T Mefugdf MigpsuEemagh s drtactatgdviia fhat
NOtorhpdtichiad, diRmal@ly, 38 cbhBRSHVTHRISSD 100k ﬁllaﬁé(@sl‘e%fa
drivers, and voltgﬁge sources. Each corI{)onent of

ASEeaDerTHRRY devisreisertiey @wHier samromertiof digiASTHEY) dpyill Pundersiood

25aS gRAcIHALEH Wot rﬂaﬂ zhébt mggﬁ@a@ﬁﬁ@é se@ of m@&sbf%&f&ﬁl de\(fﬁ‘Jeé’ in tROBat wire
10 conponent of e ASD 100 make use of

ex&Priaterfase Hdvhas erew@abwl ofribr W@?pon%hﬁdh%ﬁﬁ%wﬂi gjghown in
ASPd00. The ASD 100 may al so include a single set of
excitation circuits or devices inthe flat wire I/0O

| nfRidiqce P?’cild:l-tlénla% t@é' fat %ﬁql’@}ﬁteﬁ‘fake o1 Jrh‘l@e co@xﬁ)‘m&ﬂ@éﬁtﬁe ASD

of "the” ASD 100, as shown in As explained in
gr ¢80 mey detude bxq@@vwwcuttwenrél%msahqt or¢ e@eahl%@own%tmg a

oUS§ nén%n@%wm gﬁgw cfeﬂdﬁd?@rs Hﬁtﬁéﬁﬁﬁ@?@iesd%kbﬁﬁ%ntcﬁc&é or

ormtests on at wre
dev1ces may be capable of communicating a current signal onto one or more of the

conductors or layers of the flat wire 105, Suitable excitation circuits or devices for
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[0092] The reactive and proactive safety conponents of
the ASD 100 may operate independently of one another,
w@eqosal€es nati vel y, their operation may be conpeDUS®A7/074247
by the control unit 312. In the illustrative
enboahmeating b cEﬂrﬁt mgnawiotﬂl@ an si mgﬂe&f ﬁetcoocﬂuctqmea[‘sthq: Batorite 105
devi ces nt a| W re
SRR S U S g Bl o Mot kB Sedife
el mattipiezads, e adayse e nhsltémamcther il aiditioh tetrdrs@itting a current
interface 311 or, alternativel di vi dua
S ATt SR s A Sy Pl G bedosh oY e SR At
sfr @ﬁﬂsfnhtﬁné h abitapk Bigndl oflol gt f makeoddubtdribabgis ke flat wire 105.
cont raI% unit. 312 or through another safety. conponent.

AddFaDEsFAFiFajion creyjs pf dgyiees s apimifing g i’geéh‘:’é‘a T0 R more

of cdrRBet¥Blol M FabR {8105 HOIBY DA n@flintiRRe tASBIALR AralF¥rmers,
share one or nore circuit 25 Corrponents

Ac Bl et Bivar aslpedegeopuicke Farly spppaRot Oé[ﬂﬁfr%ﬂ% 00 may

f aHllcrudQ EXSGithidn du‘&hﬁ‘ Bé\}i&% %gsoc&x@& Gith ti%f:&ﬁyon%ﬁ’ﬂmoﬂt%ﬁ{atl\?éﬁ one
may be associ at ed ASD 100, which

10 r eﬁ@mmanttoé theek P hﬂlhr@azammse @B%Wéﬁtonsiﬁwe trwé b@a@‘fher
Bt P i ARRY iﬁt?t?{étAS[g 6Ly S8t intRal anﬁgi@ katridiGtion
system A ground fa I's anm uni ntentional
eI efmunirs or graicks BIGh@\ﬂ&tofhredr’Q émigréace g1 bptare vsed bpahaf thvhe

ac co ui§ ?& o t?' g 28 act’ t %S@%{W??‘ gegls ; pl%lgﬁﬁ#l%p&gﬂ Uil below,

c oti]e @Rotatiom devidel m‘aly &t uwidrie calrl)lmctimawitbl tleousswdmbag|dgwees to

evi.o |on in connection with FIG 2, a
St 8?"% rt%”(ﬁg‘hg% 6 1 V\D 2008/ 014276

0074074247
F@ r%f fi ;Ilb ereagirlv a %l pLoac d }P é(%%!ongrgp & ’Eﬁe §§e100 [may ¢ olperate
o irglepeaticinly ocﬁbnmmthealor @xﬁn;dlamte@r ﬁleﬂk@praﬂdzsmasr hecd@aGlled by the

t f t
© OPRaR it 20 e MR et BB S 03 S SR S o
mh@ﬁsufﬁﬁdﬂf ﬁbv@@? Fkhtﬁztlﬁ)ddewiﬁiﬁﬁ)a ﬂﬁﬂﬁzﬁ@f/%)hﬁtﬁrféde&ﬁl Whe mdil@ial
the current ovmn rou t he el.ect
0¢ oﬁed"%feffaffw%stscwapffr%% ﬁ R HBe SR BRNE OB URs E?ﬂmrﬁeﬂ@ interface

f | 9vd figaitdreival, @ohdafiduat &wetyaa@nwnemmy FREINE B]ectrlcat
conductors 210, 215 then th @o[{qent 3 n?%
umt or

c alisasurqmpeats ey heclal BffBHQH“‘&ffF‘é’l%;‘/ ﬂ@rf hEYER

Pr @¥QthiaAGhéMefe Jo&xg%aerﬁl maﬂ;%nael e Wil BAdpprR &I thABKE or
t he fllrggt Wre 1}3“ or exanp Ityhe GFCI pé)onponent 315

najroraRldke Yaeus mEpty ¢gopangnty a’éﬁ#eﬁ% 0 ragy shaty ane of pgre cireuit
25 CUEEEinefikf ferential between the el ectrifiable 10
conductor 205 and the combined current in any of the

onggel) Mo r@ccﬁﬁﬁr’r%tﬂ aft Qﬂﬂwf HeSinveddiGn, adtSund Q£ulﬂ'&;fcuMntér§upter

appr oxi mat el . nps or greater. It wll also
be (Gl ézrfgw@mpwnt N@@%&e asaciated; ith the ASDY 1'1%&%!10{1 mall be

{
gf% é?lgg%&? Oasbas CJQXmBSncﬁ%lS GrHRRER chilBoreRl A5 rhOdetect

on any nunber or measured current
d| Efcaneé fvitains: flat WHOIAP sysekdin-t A@nauintl yaultikan wntpnthnﬁbelwric path

oth
s 05y T FOTMPAS L, 0 RS LIl 15,
t héesmgned endccolint fertlenfactahat it is being used in conjunction with flat wire 105,

as discussed below. As previously mentioned, in connection with FIG. 2, a flat wire

29

AD 17351561



detected by the G-FCI conponent 315. For exanple, a

slower trip tine nmay be associated with a smaller
waeeosen27ali fferential, and a faster trip tinme PEHUS®07/074247

associated wth a higher current differential. The

t r 1§ willepiofily hives @R Elecridiapleve het c@ndiicipn 0hendamay hayegpe or

LR S0 g A 3 90 by B B

t hibe GHEInt diffepotiaieva s thmgﬂctzrﬁah emomiucion 28 arfdahttfoneom nfe

E: Q%hugﬁ Eé g Eo;iré zflé ?gﬁ R e}rg 'ﬁ?sle ﬁg %X 899&6@5%g tgrough the

5 st daddfiablesindinteros dif&ys ﬁh}ﬂd’fe\mnﬁ)mw clradno flawvougitiesygh any of

| B AR BRSO G e PR (T QIR poleal S cous

C Ofip AISENL0032 Opetbyrelag SQQSwaﬁ&emlﬁglhé RethASThvl Gﬂelectrlcal
' 25 r red to '

which will b r i.h as an

ot Bhe e v oS BT ipbReE CE50e iR Mu s iy euse the
ar Aan 06 @nslich IR re 310 irshduesantiff@entiahBetivtal thyk le@rifiklie
ar ci n&ﬁgondl tion ma i ncl ude a_hi gh power

10 g %‘E‘Hﬁ?‘ pndfhecemprst curst ynb et e oRe PRBOTS Fetpgycgnductors

COE‘ﬂPQif@({o%H NP8 aﬁﬁr@k;ﬂﬁte%oﬂgkﬁall@ﬂpﬁ&%ﬁeé’t‘é}t INedeseak |y
need to exceed the normal" maximumload Ilimts of a

cowpslrstaed bthaspet W‘htﬂ th #rethalthe BK{-1 eamponp 348 mipy|be set to open

ma )
TEBATUE 4 0 305, Bty i gl

Th@OQ@j eCtAddfihalBN&HcIp Hine %b%mEQMmﬁ&xeﬁf §1'5n9r the time it takes
condi tion nmay or ‘may not exceed 1800 watts.

15 coﬂw NGl spmpongnt 11840 opdnertelay 314 nigydarawitiaipe @Prf%nf differential

g‘%ﬁ %ﬁg@{; £8 %%% b1 bt &Qxﬁ 1B slé¥r P ahe fhad YO

4247 nat ures are
t ymsecaﬁtbcywm asmoie cinzad dtfiﬁr@p&lkersi aolhstenirip dinte mavdre asspeiated

v ol«v tgl 9% nggla(!(u?regtf cilf%}ent%ﬁﬁgﬁ{ tJr %%%nesof %%F(ﬁscof}@a uﬁﬁlt?gl Sto Iﬁa)abe a

si nusoi or arcin
ohman funotiadl of\nhwrcemante:hffwentmﬂ dctttreedia] tbe GE élbsce’qunﬁmf?ﬂﬁes

%\ita?lutgvgagyé em 1 eolf %f: (.?"I Ponea ‘{t]l R &or@ lznear function of

ar thefcamierit @ffeWmeat @twmﬂ@ytl&d(?ﬁ(ﬁh:on@om @15 sudhtas mi’aay deﬁned by

PoNEPEL Retpiie el QleeBlthadb0s tggtesug)%@gg o

An
na[?%ﬁéf’veafca@wg& et RS et oS gt Flighh Brrgon
COMVITY betrglcompdriznt 310|méy%e@@me&ﬂmam thé AGD 140, siich wgl be

condition on a flat _wre 105 _ma short d tio

25 1| BaHrelie Befeay 2be Mefarraantdla ?h%ﬁwg} fomoagH 32 may detect
t YR &Bing bb@tion thit inpresedl biihd Waedlire 108 Ard&ting EoMBitidMemay
tinme that electrification of the flat wre 105 is

i nincluge 8 dighpeprer disrbater pelpeiesal sneipy Retyegy fvojog more conductors.
| depd AdingdoRfiehrt PRs h&nddesHHYy heed 1OBRB&Mhe Aéihal maximum load

over-current protection conmponent 325 and the, ground
cubiménef aesmmropprtegthe dohpyin axensbl - fdy npena! mexiyridgag limit of

30Saf %Mda?@&@&ﬁ&%&ié het ex%fngler RSPOVSILL 85 hRbs, of $HMIAE. The
power to the flat wire uetoapenetratlon or

ot blestrica} grerg¥ dinghaeget dyipe arrBigreendilion Mgy Prmashird eesed §800 watts.
hi 9& nggen%gﬁz{l ev»@rtu’?g Hefe & Q%&é‘z?r?ay%ff a&rfgﬁlp&n%}{@@élﬁxt&&agut the

result
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ohm c or higher resistance "shorts,"” there may be an
associ ated arc signature current that has a high
w@eakHinIpeak val ue, but an RVS val ue that doeBCTIU82007/074247
exceed the standard current limt of 15 anps RVS.
Besausweesdrangantdy dracacfeaiutd lsy @rles néd;twtenw@bnyths Ivomge peaks of an

nmena, sever r nat,l n ﬁ
ulfs or arcl fauEts ?n

PGP AEE] Sl ooy 3SR Heh R Elhg s

t hesnvthnalnard drasied thdwatjonayse of fires atributdéd tathowk eRctrical

ot RUIEgR i eEinenes do ot Rt h oy char e, Wiken

5 deghaned atr%lég!\@fckrsm mdy §yetRhitl lidl?fhfﬁ.deg at g)oafeﬁ}pf%tca&&& that can
events. 7 re are typica two types of are
f 1 1$8Hc B tfsﬂn}]bﬂg{f?? %&%ﬁﬁpg FHSEPG o 105, The

fi ype i 033|ble dur j electrifie

eliRPeL P oy Brihe FandRiogeon it s A0 By b veS i ep i
obi@mttionhanebiventifihe tvire € UhAlkd ol drgid B RNGEScin@ cdtd@in Y a flat
or escage of hot gases or particul ate rratter may ur

ar BifRd0Y may et shastRyation tarfewhigh may pats ?{Ef é'BP%%“tam %Pﬁ%

10 SegaRdl faRar Al eﬁﬁl%afeldalﬁﬁ‘y AVERIm h txﬁfé&ﬁétme@trﬁfcﬁtﬁfn cathe flat
penetrating object has been renoved fromthe fl

wi pére 10%is ipifiated antl therting that apgise faglt & idetified ﬁlécblthsgf‘éwﬁlﬂ is

f
ST BTN SEGe L] ik Pt Gt et poniorin

Fr ermpcnentt33 fanay fpg thetrhignaty s&fetws@lépor.@sfs ithat @Pé‘?ﬁpiﬁmﬁhl@@)r

PeHovL% @éﬁ’] ét%olilé? R’vu%tltbg rdg%éaaf J%‘i’lé(tré:[i%}{ 'opgth&et?ﬁet of v\tuﬁ:as It

de- ener at wmr nce agaln, an arc
15§ srepaltisg ll @noxﬁmiiy ARh R3S tw6:nts. WOhe 608 bbargdg @vents that result from

rF;a 4&%%991541 I'Te {L’? W%}x rghb%/*}?geo%?’??e?ag‘e ?CQ téﬁaarré % grgaluﬁg (e.urrent

er are expe
r ethavied admmreak td-pRR8hlud Hat m&sompmnmaoﬁzm eryedabe standard

desi t d t
r oRrERE b & L SHRSRA0 HR PR B A s B i prstow
rrapmeabmem tdqenragae\erm ahiéroatad chrrént pedesad daeat ahll aabond to, they

o évents irst st direct approach ce

20 G P e g 415 P G T T G PO Bt W 105
ev g tAaMC ldemeyent 320n@d genslidr Yty QBmostnisBif eei z&k]}’o 100umedbe
inthe flat wire 105 itself may_al so have mtigating

ef fesganes o ek of b ASFFTRPaREigate Hidlash PERtSy e 105 may
di vi dual] | ayers of .i nsul ated conductors

R E 2 e ar ety 51 e of e RS SBLGHY Py gn o o

I NG&P anabrha: et tyg is pbdsll@durihdiagive eaeliniGed) peltibaitRoriR flat
tends to mtigate the are flash_events by enforcing

25| oW 103w a RRcl ating YIIchY Bereh Ypdes certaap e RIS Sy, 2 ‘?W*by or
satLhpe %@%%r%aﬁfcuﬁaﬁ@n%&@@cﬁﬁ%obﬁ Hapabh&erhe

nor e easi I% detecting these events. Additionally, the
| obRPeyRng qhjace Thersegpmitypecd pisdlseheveal is pawddealias ajpgrgtrating

W bR G ehEERR 9&%5& b thé-ﬁat'm}’e 5! @mpgsm%élfds[@e;%a]nged again,

condi ti ons e nore easil recognlze
Foan g dlaghi @%amnepr@tétt@@tbmﬁfe@f corpopends ¢ff the ASDtING iggpifying a

30 COUR rﬂsﬁﬂ‘ ﬁ@r{? ﬁﬂmx?@tﬁ?trtﬁfﬁﬁtgweelﬂts% é@&ﬁﬁe&z %@1 fid 53[5?5‘100 or other

MBVG orm on e conductor Vi a
susdfetldevice reacts to de-energize the flat wire 105 once again, an arc ﬂash is possible
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current detection device such as, for exanple, a
current transforner. The AMC conponent 320 nmay anal yze
wo bmsoa2es of change of the current, the peak CPCT/B881007/074247
and the phasing of the peak current in order to make
a décichy bn gases hinkpgpri@banaeato hreanpdiedifiogh B0 ogfianittt by the
[ 00100 /%S with the GFCI conponent 315, the AMC
Wﬁboﬁéﬁl] 0 may be designed to take the physical

ai BIR8L o e om0 RenEn a8 G s p @iy of enerey

s pemi temperatued cﬁfghd:@dpeliﬂetdl g@m a%pa:rhcu‘my maﬂﬂ‘om the@lﬁ:)réihaltioned
fI at t]f g hat ﬂgyf, aza:{idous AI\/C component
325’9%?/fr BEUHP SEPI i it BS1BR¢ hed rﬁﬂxﬂﬁﬂﬁ" KPErS g current

cogidhdtie @ﬁalﬁsﬂsddiﬂﬁxgm@ ar@f1§hRPert Ndbwdvef $he oBnstRRfiddnd matenals
arcing condition be the switching on or off

ci Peedite therilapjse &%itﬁ‘?{f maY AR EemteaHeal WAt ﬂe% events. The

oufh@®lire 5 HANRRLBHE iGN 1£8R Y tis@BeBBYndABoRNASENEan BB

the flat wire 105 if there'is a penetration,

pufiethgr ondeg torfprman ¢ssentially msgreebleht 9falaips Thiggonding technique
10 beEeW@?{@) ntnlﬂgat@ hRGH ﬂefsh @pén?s IARAUGHE Toa&%g 8115&@??0‘3213?1?%)/&{ s!e?l%rts.

ot her conductors of lat wre

| ay\émdmgm s aafamcgmp@wetswf gsehitD Bt meebr ¢apeble of more easily

cof H 9 e ShPRSussed

B A e R S

eabﬁOWay@rrefemfnw t@ﬁlﬁatz oay dliyy eptmtlab\arezeg gondttmallse) beanere

th situated in close proximty to one 32
S g%%ﬂ%%\m 2008/ 014276 PCT/ US2007/ 074247

an [

13, @50!@@  orft Saflnp Y e Aol ARR RN CEGBokly F20 Sy e
ar eperabictmmseph@oumm xyavtefprmms teendtdtefiablelpondunaorf08 gk a suitable
poneros PRy osTrERef B st OdhiarBhiabifal ke ame

obj p@mboriest e mmyadal’@ reotive tdaeoffdhaﬁgewf the cliféot, he $®akl.catrbrctnand the

t. exi th nduct or s are no
o BPisg o Bt Msitn ks 1 B i Bl o Gt on arcing
20resned, and an arc flash might occur if the flat
wire 105 is electrified. [00101] The AMC conponent 320
us € 1007 r exd wiieths |G¥gjleb;mp¢nehf 315{ the NNSC komparehe320 may be

bet ween _nor nted arci condj.t.ions w

D B T g Bt e AR S R DR TS it B iscussed
speélofi Thandic tasponeh 320 may&!e@et@tspucﬁ& ATh € FornditRnd Whigh éhay
to flat 10 wire 105. These fl at vvlrg (&Earcflash
cuPFERPn Biedliaiiie 485 haemay beivzgieyse TERAMG SAmPponent 30 may

25T austrifinblc@RtweSh IRRAHERFCIRE cHRIMGADEADKRNaWrEife condltlons A
Addi tionally, the AMC conponent 320 ’f'néy be confi gured

t onarétaéextcmarcen%mb@hﬁdbft the Ay itdvnapmeahRf aircat poimpiusgise a
a W&J i& frdtdhn E:l%ctrz@aﬁ%gng 'Alﬂ%ntwla@tgd chn% cgpcﬁtiér?&@ B@ﬁﬂe&ﬁt on the

at he destination nodule 12 0 i ncl Udi n alr e | ashes
in ﬂaﬁm‘hb{ﬁ if thate inp pencligtiong pungtuse.fox fpwdn | HaWIaUOH layers 230

co Bé’t%éﬂ fﬂF‘ @iectWﬁEtﬁe E&ﬂ{uc fz%@ B va {hO other Mﬂgucfﬂn@()f the flat wire

el ectrical Wre system Once an unwanted arcing
30 com@l.tlif orultipde Wpere ef isshlitipn archprefenilietwpandwo ©5ncblﬁt05mqf the flat wire

3, :sg{heaslt@ gmi’eio%e %%h%}ﬂngh%g)r iseﬁaa%‘?e?ﬂedq a}coﬂa&iﬁ hﬁg %E(Q.Jr ffach layer

of insulation has a flaw (e.g., hole) and the flaws are situated in close proximity to one
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wire 105, thus reducing the potential of a fire or

ot her hazardous situation occurring. [00102] A flat
wowee/013 arc fl ash signature may differ from peEUSI007/074247

fault signature of other fornms of electrical wre due

t Oartokter. physlict alordsoasdre Oadhintty ceturtifhe idsalation ger Mab's tihatp

20 includeg stacked conductive |ayers in close .

or BUP ARG ORGSR ERNE oap Ry Aadte T sendtiogney

begkdsccunif tHadlat vat 108 keeddaiedby ﬁlfﬁtﬁlghy)bﬁbt dnldehd penétratihg

poi nt of penet atlo o the flat w 5,
it gHed s ?ﬂﬁf ire ST 6’815‘8?“ e e B Ah b
5 delrdfctoldRe rhﬁo@geﬁgio@tgd @08Mel et Here R8BIt Eak B8N removed,
sight. Al though nost of the copper an ebris are
ej @@ta@&%ﬁ%sh@fighir?écmﬂfﬁ@@ﬁ e W54y ?f'ﬁ?fe@edof the flat
proceed transversely into the
f I 5{0’%1} e TBSAM(F]WEPCH‘EW@’&Q PG Chppent PHINg Sirgyitry frpdiscriminate

dapagedh nodh&amd biwhdiéSarBRe BAHMRAs RiRaRdSatWeh@s ket AMC

it may build or avalanche into larger areas wth

unFeRone 328 Hray siegelapeiidsare fadi quprentsignpyees prhigh aff prdque to flat
10 10R4re 109 193k ke Wikd 10508 #3H8HSER 9ndNred AR SRePbifRichd than the

inthe art that a potentially dangerous situation

t hare fardiycurrenichignetuzts of penveRtipghl wire. t hdditianatly.whe éMf(J@mponent

su t

o 52 55 B gEUBEDL P Son B L 05yl e i

sabatoypd ﬁwrﬁa@w&nﬂ@ﬁ wfminhigonAShepginatien wrilai Hb dheluding arc

v uge 0T B B LS 05T BT ecpuilop AT toBadmal

15 datfigdrtaoelsctgiadl wakispstan tih.‘atOmuayan Iue'aelnttcbara;mg amciltﬁdnas Hetﬂm}d n
be, .d cte r|or to arcf as
CnaeeEEEp Lok do Pt e A A s e A B b e D P
of wilbaos nwentduweing thanpasteinl dlarfire bt otperdiaecdscRitusiah etoprring.
conmponent 325 nmay be associated with the ASD 100,

Wh[(]ﬂ”f 02] | 1A Bet wied Hrsrﬁdﬂish 51gﬁath&rr&a}ndxﬁ%r farm deare Rult sigmdture of

RO ST Broorcle B ary amPaionasa g ryre 108 ta

20 o?/lafcmgi i’tﬁik?cli &frﬂhﬁﬁﬁcﬂ@l@rs ih f:iokd);&ox;mﬂ@ho 6RY dn@tHer. i (Snc;: an arc flash
allowed to ow re, may .over heat
an8ondifindegias ip th, bt s P, Wlsegs i Bl Beep o5 SU St et
| NdReaTRY tHeaTP Ut it 05, @sehstiaFerdSrewdetlets PRRPPerand carbonized debris
carpets.. The over- cur rent protecti oan caonponent 325 g/d

pr B e ciseieoAtaY vora&%erp%raéfaﬁ Fight AhereerpYe! g copper a

addbirisQfe &; &técnﬁh opfh@\sarqggéd Rite @m&te@@qﬁrf@t Girk @03, lsome may
br eaker. 'Il pically, circuit breakers are rated with a

25 maglosenth tmﬁveéﬁﬁy infeethe faeyirecddf. bpg isereasing the rmaitgoé theamaged
or 915?. §Qpis ghalomeﬁp&&aéas mﬂe&e&u{lﬁw sudaroe U RhnHBPBrger
ineffective 1f the current Tlowng  through a circuit

( whieghwithynigee aireat seg:ilabyesapgcn’ﬁmp)th@ BatpwiegHd6. t han t he

maxi rumrated current of the circuit breaker. If such
a $0Q1031 i dhwal beselerstded b these elaki bintthqurbthater pasgntialy dangerous

COmPAEH Eha?l%g Rafad {cha% d?@ﬁ)as%%ﬁ Yt Wn%vllﬂg @uc%eag %g@{a}ﬁp le, a wire

over-current protection. ternativel

300v drulicurthefiat voreotdScmiapbe dataepdria one SQEOW ﬂp‘r@hﬂf dafety
pri mar Qve i, -
B S PP B, R
[i ne
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si de power supply 115 or if a connected circuit

breaker is ineffective. For exanple, the over-current
w@e@sec2ron conponent 325 woul d provi de pri marRCT/US2007/074247

over-current protection 20 if a honeowner closed a

ci paentially dartghmue bituatiorts thut aalyéerad by arpdra Clashgmay pedetegted prior to

t t
o BEdTmeBfr ebhsnin s By hirkd %%Eeioéuhéi”m. tor
b 0 o B R LS S ggcin
f | eafktn gorpsrenigitStnhg belaswtinictl matkhlthae A8Ndaetvdrici30BI be referred to
' ﬁreases above a maxi mum 25 thr §2goh€ vatuq&réhe on
qy"318" P 85‘%%8‘%“?}“8%"%?1%0:”&?‘ t he® PICEEUITY RIOfGHS
It covhpdneles2s mgi PESIgslinkyy hliRg8ehday dvdranytemiprdtbetion. If too

the art that i mum t hreshol d current al u .
persh uthi P oBHEroyEl GBS it HaE qnhen PR is
F@Ste:%! Nt fiRlcotiaGk s@Rcd HARMON eRhbiAblesBth @aus&i phRger and
ay 310 to open if the current in the electrifiable

C oftibRE oFe30sT BHEBERIS AP GRIPRBAIEP3S MBY BiRYig'e pgegpdary over-

10 120MAGH Qx%@ch&?ﬁa'a@@i%)m ARt QYRAded %%%faﬁlﬁzﬁﬁ cﬁ&ﬁlt €k Mypically,
conponent 325 may al so exam ne the current f|ow ng

t heigwgitbrealgrs gfe ra‘teﬁ &ithengyimyp carenstha they %@PW@/ hepgle in
Zlérc@; tozmp ?IL g&%veg'ag@é m&&t];ﬁtbﬁé%(ﬁe %}lptgé ihdFretivd Hﬁle%ﬁrrent flowing

manner to ctrifiable conductor

2051r®1ghmmmcmof\@dch 1Bdy bex@ealaBp1EBon) WhighooBADthg ppgimum rated

PCI&%%?— 9% ggéh%leakéro QLR 2 TRGwBY filice 4hd Q- .9? Eﬁﬁécﬂ&a
nponen nay Ize a varl able 'sca I'thm

15 | n cqammnmnrﬁlﬁ of ihag\ 37 1@0hmayeprevite pdcpadaneoonermmt th@%ﬂ

cur,rent ased on the -

pr é%%‘ﬁ‘?fwe? e ovgrl' CUT’ ent O%g%éi c%o g\[;@ltfl 955 %%%?%?ﬁg fﬁg{;}%?:ﬁver-

c ueurednt pmre@tf@cif m;-e 6 onpmmirﬂrea&ﬁﬁcmgctdﬂav er assvaxteditie the line

or, tj ..t takes. t.o act ua
e B9 sty T s iR TR HERRAPF R ERgmvte e
cu bV@&hxgé&ﬁ r{}:ﬁfd’iﬁztioe keapdnichi 32 IveoubDprduidé primary oﬁat-cmtenﬂ;ﬁotectzon
and the current protection, conmponent
eGP DR Ut TG CRERSBPERRTIF f AEITY across the

coegagﬂor 205, the trip tinme of the over-current
protection conponent 325 may be approxi mately one

seqads) Thﬂletonbipcurﬁehmoiﬂ&}bn%nmlyennZWS drehadfDI0@ ehal @fonitor

the next zero crossj vely,.
. QrERt Top msghpgs g el cHon ol oieios Sho e fiire Tos” True
el eghdnt hbRheeneandue trEwiBe cddagcibr 303 mérbe@@s Mové Behaximum

over-current Erotectlon co onent 325 qﬁ;
25 ap freskp Kaebrytharelayrdds eeae ‘Prqep?“?‘ig%é therftnt #eradds-qk may pe

or u§@e‘i‘st&91rbyttH@se ¢ ?Sxtdu?a?f il [fORS hid that @B tHakinQts (HFRKHIA Guent
Ionger tri'p time at l'ower over-current |evels my

S enylgc mey Rt ’@qt gananydifferentvajuspi Fry iastangathcopvsr-guesnt pigtection
020 HEHS G SISO 30 1 Gy W ek inihe Wbddindie

un hose of s he art that man
di bhtient mm@edaawmaw 16 s fonil 46V AF eaplcefionsh | on over-

5081 TERer TRt Sfbonk ) 3080 AE QML b by fowing hroueh any of

over cu pro ec I on conponent e pr sen
i nvterni onmoreAdidit dopdadtdry 219,385 of drpeledtriaa] B4t wikel 05 in a similar

ov%rangelil'rtcg &l wa@rrtl) %\fﬁ ch Ithe e}é:c?rrfpa%%ec%hdli%go? 208 rQ&n%red
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linear function of the ambunt of over-current detected

by the over-current protection conponent 325.
wa\bdosonavé vel y, the trip tinme of the over-currBer/US2007/074247

protecti on conponent 20 325 may be a non-li near

f upetDen dhe bhee-can‘mtrptotaftiomvmga(mantﬂéﬁknayemhm edarbyietshdée

t t t
Ao Bgrfiigh o mpBET Y HE S ETRER B F R ORREY Gteseq gpune
ASRvAIQP amayntioN6Vernderrerd p@kait oAl the kiec eiftableebhduotor B8S, the over-

safety co onent 330 orm nd. curreng
ORI G PG ACCIOUTY. PLLESY Ve GO RATE f dge § ke to de-
5 gr Qi SLUpE e réTBNB 100 MHoR gx &) ONBNhadmuddiowdbie cgiai ol the
current nonitoring conponent y be utilized as either

a fFledtiptlecondBrighesiet bramis a8e Hie e fUsinLRTPRCt g omponent 325
p I RR&SukN 4 16 qrmgm%ﬁt dﬁfthé eIl dudidr 2088he fripatmdbfiire

design utilized herein far purposes of di scl osi n
c ePYAICHTRIBEUCHER eamRementiydS may e ApRreHmateheing Sedeg dhe trip
NOYimB &Y nﬁ%gﬂﬂ Hel agﬁ@l‘éd @d%rtiﬁeer%t 2o &o%ﬁ%&gﬁlﬂgn Altematwely, if
conduct or 22 225 of any flat wire connect ed

10 t he cyxsmt a0, anprfs o5 Moy deteetathen g eleerifiable c?ndégf@h%ﬂ%éwé!ﬁp
a t | nf
AT R om0, I B ] i
exirpttime@p addeaislag) ortshbﬁoethnﬁlyxtk;eroar@hmg rondifiann éimnata longer
W

{r%jtilrlg)?s at | vreér é)g c%g’x]\;%trqle?/e‘ls r@ e)féewé% hﬁllngl{a% lg.[% trgfﬁhl]%gsggﬁlons due

ancb lsathrusﬁ codnas cei tee {lati veied 10(50\1’\Bmli|bs ubé@%ﬁ@:iehi&i thgse of skill in

V0300818 Ty B TrdbnehhAsasn srigse B sl Rgednd; be wsed

t hén ghpuatinmngtchadusicorrent 22Qectidi2 BQmp(metti‘iESS)@t}queesent invention.
e 110. uch a tuati on se |f aul t
Botale: o maptht RS ptiisyBh i fedr 325 At o

by lihdae fifnkaén Nﬂtﬁ:ﬁarﬂ&ﬁzt @ﬂ' ovlef ci@feneddi@idiicty tB@U\FeC-em@ént pmtion

is mswre em 101 vi a

| o&YNRINGR 3%55*\ Esmf*%%g*]e 15 é‘"ﬁr"éfﬁ%&"&‘ féﬂ‘tpfﬂfsﬂ %PWR&“‘%“‘

20 CONPORENbe Saéh-AMAL fuatSont dTeheCatiduandt ovbil-QitteRgdetdtied bghhe over-
one or nore of the grqundi ng conductors 220, 225 of a

f 1 SYUISHE PRRterBien COUYRAEE P& to the ASD 100. If the

current. i ncreases above _ a rede rn1ned Xi

t hfQY H% ] d ArsPrding to gehpnpther 2?*8?%9 T EVREPIpEe &gi%n]eﬂd’ gy include
dey %ﬁﬁlfl@ bdfent Renfidrats sWictyecofponenk B30 10 etfole gle0ate a0 d

by those of ordinary skill in the art that the naxi num

t hmeshoing. vhick will bateferedie heraip 2pa geand gerreppRpnitoring component

25 di BRET ARl N @a¥GTent EiRinib S @RGRned R, %%Hﬂﬂad%' Eﬁl?e‘% reactive
nDn|tor|ng conponent 330 may open the rel t he

CUFPRPNCHTPrahgonpctigiew ik BigmEace rRAMPOBLS @é&%@@ 109. In the
ap%%rggé fg{quﬁzéa HEkdi | C a/k_\%g&%gaésu &%g'%@a&e% of the

aspect e I nvention y include a
| i meyentgindthersi sheulil notdgrany yighidicanticswgnt el a gefuadipg conductor 220,

CcoO i .

CoOMBNES 57 Ry HERyHEAT T 06 4] orS oo
30335n myoubémg coxmuotaczzw @2$ejlftb¢ flatcheiwi 196 coapatst o tblf: ASD 100, a

d e%%%% oug condrhon maq/eexgs? ull"otrséxagr{lplg,%&g %nsay bla @hcm f%tthe\’\f]e{t Svire 105.

Alternatively, a situation might exist in which electrical power is being supplied to a

load and some of that electrical power is backfeeding across the flat wire 105 through,
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system 101 prior to the full power electrification of

the flat wire 105. Before the relay 310 of the ASD
wdaomsioss2eé osed, thereby allowi ng the flat w r ePADES1007/074247

be electrified, the SW conponent 335 may test the

f I ﬁ:tr emm;ﬂe,wsb‘étﬁe iinding tdvdudtpm é2&»i2@é tamh:b wWertce nridnle 120

pr o%cehr SItuhtéorn rhntﬁﬁttarlae 1% da %)L\é\%r Isﬁeunc%a fing a&@;ran%euiP E%lél § pg%ied

t hpmcdlbsmlheo&au mére 108 er if en axtbrnalesosice of prayer isahBwirtdingo the flat

power |ine at 1§ input.._into the ASD 100. It will be
un&ér%}'%%]al@ 3?ﬂ’teﬁ%adlslp¢¢eug1 de may be a conventi onal

t | t | 1 t he
ST IsroBl, (ndemihd S pn e Sheo S + SpBIETTe e
maylodldk eebudh de of hde: dﬂiﬁd/\grbmmgafonﬁd'bﬁ)rk RI05 235 ol 1122 5v1re 105

power s be conventional, wrin

fl 8‘&“’\?\?@%" ‘gﬁ %ﬁ?ﬂs&h fﬁ‘ée %‘F ’é" ma Rvilvie %%‘?Sa PrefgeTmipg ‘i"%ﬂ'@“m
powREshslauame, tAdDhdyaya18 thad e dPeRl @EHd- éri‘e@élzél!ﬂlé H@ttwﬁ'fhﬁds It
the ASD 100 is connected to or plugged into. It wll

be VAP widesstasd by fose piorfigary S@é‘ﬁﬂﬁﬁ afh th3t Aeemarigpmreshold

10 €l e@tdnt Catc AW belet 5 ISt V8Hes. TV ThsMc@the ground current
experienced electrician. A line side mswre nmy
i nBptingrrosperent SHonet enen dre el 319 Héghesqugentjs gy of the ground
Soe&faﬁgz&%%xcée’ﬁé %rdm}{atg’l? 3QfAHfanyfien @ conductor of the

| ine side power source 115 1s not connected to the

i i1 0§] dex dcBRiHg 39R ahctlo %eﬁ@nﬁ&p thePA $18 1 0P fnaY §lcMade & line

i ne Si de mswire may occur when one or nore
cofideieireigegsity fd §11$W1ﬁé safplycopporent 3By plse refarmdde berein as a

15 oRRRRC % IFAIRTERED G hebigy 380 0 WG Rndr 4% pay be o
t heroaSye ety deuish capsblpieédeteaivg dion sde faokts oradeectsdn eiflgiedire
eQ zsi};r?%%{e?(}ll L?Tﬁ)? F]b:t%% :ﬁggaoénlf%r E}@&r& Ldin %f ﬁll% ffa[_ﬂw?gé II&;SO 5%efgrg the relay

power ‘sou
c oAlterithonab 180 éctlosed, tlmrc‘tef alth/elgSW ﬂmowp:olﬂértb bgaiBetrifigd, the

el g t oz?apgrgﬁtn rmzﬁfo&ﬁg{ é nljﬁj évtirg sg%na lpﬁ%n *heefme %u:le and determine
20 r etshetherahe heudideponeo diet 1AS hbs bax erdpedntesmintiet ed thetima side.

R AT LA P e e,
el aed eaalD fd0atlt wiire: vhdbstobihthalSW lisOsIPOMaNbe 33 Mmveltiyal wire, a

SF Sf»hr?.aa‘sfeg%%%%Bu%?gﬁa‘%@%% i f%ﬁge@ gq%ih line si de
210
cottdpEahs SpLtripgent HEmay A Mae 54 T poRe Hiaide

25 S\/\boﬁ&m@@f@s 15, 3chRy KeQohanfodal rmqrfgl &maﬁw&w vﬁaﬁthe line side
detectjion ci rcwtr t hat uses one or nore

si gwat P d e degtide vt dore ] Ww'wéveéélﬁéq%cah@ﬂeﬁmthe ASD

5 110 @,coﬁ&efw%b 16BN 10 (i 1B Pe PRIk Matlid 98 cShAlBn mistake
wire integrity ngonent 335 that may be incorporated
(¢

i nf% 28§ eAtsBafmdeté DPERYEgdt yer Re ap prisHencsh elegripippeA line side

Si %S\@%Vﬁéy PEMAES %&ﬁ cokRPREGT tﬁghﬁ@sﬂéﬁﬁ)“te‘r BSur& M8, which may
i nput 305 "of the may i nclude an electrifiable

30 ( opechs WheR § cagneiaceidhe I@%zdeavow wrrpe(ldP iy eeraegted to the line
co qu g@g{ 3(%]1:8 fthea@ﬁ) @g&g rR&‘é}g&tﬂgggQ ﬁ@&&ﬁélsm may. okcq{‘”»\gllen one

be undéerstood that the line si I nput may i nc
noeempizanendustaseof the line side power source 115 are improperly connected to the
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conductors. For exanple, if the line side input 305 is

an electrical flat wwre, then the |line side input 305
woreysioneiaide five conductors. [00112] The SW PONDSIWeTI074247

335 may include three current sensors 520, 525, 530

201 idetingit GBS the AGX 100ubiy aCihigttivh cbBductold arttdvbrséiBin their

appr eci at ed  t hat y n er, of cu sensors and/ o

B B Rt an e e e FardraPh e Nedivg cae oave pipes 115 s
t hg c@%?tﬁmmﬁm w;,ré’; 3. SSV\\’Vh@)nlﬁ)Ahelg GBPORe g%&%&amym in which

optlona y 1 Nnc e n rel a rlver an an

r efhgying 2ige el’?ﬁeﬁéﬁaﬁr ot EIHFtPS %ﬂlﬂheg ing; ey peyral fwgmr

5 SWia @ GaRONARKe B3R RUnR B d td the GREEUE Er@att 308N A\Mah&héJ&ampEe if
control unit 312 of the ASD 100 via a control unit

coeling ide POMY sPRiR%k I B5p anplecteeal atuirg T, he StVﬁIecogwgﬁfaut 335
Copgy Eét@&'a@gueﬁloﬁ wwﬁlcﬁaé 1#¥BYidPBlectHRGINE BYIAEEFA205UA ohdIS the
control unit 312. The signal conditioning circuit 535,
ei tineyidayigtupn @ndmms 810 have desrbivviighedowhan qoRnacksd te Biding pide
Unh%u@ﬁ%’ may allow a small test current to be
transmtted fromthe |line side power source 115 in
10 0" fi 140 AGL &R DG oG BE mAWontdiNBne SdRishitk SWe&RR circuitry
present. 30 [08113 The “'signal conditioning
CI ﬂ'@UﬂlSﬁS §8Fr gye tgst stgmplsaplocdp pirhgatecs mgsmaq‘e conditions. FIG. 5 isa
co [
ci ?%UI %ﬁ«g@ggaﬁ of Qllljé e Zd?gﬁﬁg]ﬁdezygggg% fgﬁwln{cpo%ﬂt B85 that may be
coimponperatesl. in'@lae PeSﬂ)gHH#I accxududg td hminygntginr duline sRFomgysource 115

205 b3 0¢H B P Gl AsBrtoD fEvdcd g eepibte o

i5ar botgiecmacttedsama telnen I(mrmeutmi):k@npmqt@rswmnd argtmmdmgtcomglctor 515.

t hose s.to .. the cont 312 r anal ysi

i R R R S R

cugdreinttoffe RsuE-anpiy iffilfcdinesal hn;ﬁlf 309 a6 dietteind] fRewiertsen the
unit 312 may utilize

520, 5 5 and ontr
th %%ﬂﬁﬁﬁgﬁﬁgﬁﬂﬁvémﬁ Fé? L‘ﬁ'é’“\nhether the |ine S|de

e R S N e e

20 of atdesikial CorglitiiRinpaiveiit S3FINceillkppfeegrt dﬁm@ mfmtwhsf@rrem
it is connected to _the lIjne sid

an
. SR SRUGL G <BHLIOBTE Cofo H g ampF i aghahe S W EStiponern

coBsRICHRIS WD&QRpohtif 339&@ §btﬁm1@liy mawd@@n WY @ém)a@evee 540 and an
current test S|gnal such f or exanP current

t eSWIgelgnadS. (Thgsignal ‘iﬁ’ﬂ@@?f"%ﬁlf%%sﬁﬁf)é hg SBWéGmPPT‘?“éﬁ?ﬁ may be
L1 id Jb%{n‘?udléltl&?wﬁh %tcrohe‘ré amt@lil Or & !Acsyﬁfunrwa%)éoms unit
connected to | ine side input 305, then the SW

25 Commgwpatg}gghw $30 orpdtermatipg e thesignse gqnéhttopj@g circuit 535 may be
el I t

2SR BoFRICHEL e (e AL AERLIEIASE) glon s

of owher @antb@mp@n@nh tl@@@ﬂ%ﬁdm@ B12.meay aéIQYYtarSm&llll‘Pﬁt @urmzto be
ma I
el BN AR Mo RASUL I EEI Sad DR 5 PG S i
conmactnMKSQ&;ﬂgwamnnected to the line side input 305,
15 the signal conditioning circuit 535 nmay permt the

30t ef}014Bpnal hetstgnb]eca)hdi@gmm@tzr(tuhtéi”s alag dbernf appodpaiate signal

conduct or  505... The .Si cendi.tionir [ '
t h& r{ld%{)ﬁxllqgoclrc;(uﬁ and the' sEmat congl B8hiht QA% 38 n{a‘fftfxllcllud%?é%y WE¥ber of
circuit components. The signal conditioning circuit 535 may operate to limit the value
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currents detected by the current sensors 520, 525, 530

to determ ne whether or not any |ine side mswres
wae@spresent. A hot-neutral ("H N') current semSDUSHRD074247

may be used to detect a current between the

el gahd ddricailigit GRIdeROk) of MRdWE ki pHétao anﬁrdmhﬁlemfngtﬂwsél values to

(or 20 neutralz) conduct or 5%0 A hot - ngl ff)t'

culhF e9ttros BRis 312 fgpanafysy- pscqfdiaglyt e ¢ Lt Zda?yrfg vea

bet weaMmiNRErepleRTtdnh EdcalRE Be COMEHIGER6rs SDR 5aR d53t) hed the control

groundi ng conductor 515. A neutral - round

" N-
cuvtieHs sansdee tog rﬁ%‘f\yurs@em@odete&n@étv@@%h%fhe lips aﬁ'ﬁ is wired
5 betorefy g sgg%awoadi%m% 6 Qi B tha ?m&aiehﬁe AEQUEHING hot
conduct’or i unders hose of
skedndugter iﬁﬁ@f 3}€thﬂf~‘ Ride paweraseree Lty @@ﬁrdﬁﬁbpﬁ where B ispoppgsted to
si §g ;150 QQ% 91? é/akté&n{a! (s @Lgrem/oﬁgp{hg @fehﬁtﬁﬁble conductor
el ectrical sStan s and codes. For exanple, a test
cuft3erithe aqzspis!g@d mtam baageiagndi preobinglsienalrsue aSafOIr exanple, a
si
gu%é?plpﬁ\é@t si %f%(t){)&&r%’a T ?ﬂ‘)quox%atfik o Fnﬁg%rh? S}t"fgk}]egg@zxé electrifiable
10 estcmkihcptsx’rﬁls chynecten dceihwﬁmet sdfsmpaki@ﬁahm tine SWicompo@nl 335 will

t hge I}aglel tg@-re elczg&‘%a%ﬁc c{oef‘ %E%y %1 r? %gesfey%nap eﬁ%&ﬁd
cosidiaddrn Ehe&l@aWolnﬁitlbmng eha&nitféd obthe SNl ddmigonant B3nand/or the

sens o r r ent b t
c oot Wit st R JRE IR 5 Bk SoR b S4ER e gn g tine
detieetig dmbbévérhﬁl dtbcri fable @ﬁﬂuc&ﬁ'ﬁﬁﬂ is oRfectedndtha @mﬁ sile aptit 305,

bet ween the return uctor 510 and.th
15 o ohe SE0RhoBdGoNY frayt Sas ek oE by s Eedtianol s
A(Jeléaﬁﬁébﬁ@eo}]dmaﬂﬁ%%égﬁaﬁ cB(BTﬁddSQgQ@er@MQMy the® ARAltor the

530. If there is a |line si m SW [ fer set
o TSR Bk TN HBFR SePRE 20r TgeaOdp s Bfhgr hotany

f oflinsid ARGAkYar nge%g}t' ANRe-adudal (TRYN b%uﬁ&ﬁ%e&)ﬁr 5illemay be used
current sensors 530, and t nponent

33D detept detrest R EAR R R R Hisepium (or

(}el ﬁ&)tnral) bl?(f%lcﬁ)r gﬂPdM%BﬁgroM“H@@ ct¥¥nt SORPONE My I3 %s &P
t ect ot her open con ductors 'on the line si . For

exé«rfpﬂt e oumntbﬁé/eﬂethe eleciifinbla cersiucisn §P5 @délpfe%mwntgw@ﬂductor

I g Sk SutrallBroGHS (R0 o)kulnlg gsns%ﬁm%gdw&%mtéchscmm

el ectri con and the Treturn conduct or

51 Betiyyert the rethrh| co,rmup@n S1Gandshy gro@Bling/ondyrtaridp. BX’E’H}?? e,

if t r

o P IR f SF Sl Rt hal 1RSI ARBIE bl Rfic ShE Fonductor
25 condy bt timitb@by gndottrhae egafcermtjsmgiaui@ agtliotdes. B)IExa;wplt fagest

en

BBgurFFggapﬁﬁg%%aae%rg%r{ds %coaé%cttoorgog 1‘}1 ? %1d?,| o%vé\é\gurge {%oxﬁz?}%e

m Hinfitt®h Mruppi Hoaheel apbmmmmn Gétrﬁzdinamssﬁ:p etaha!am estatiBshed by

[ nﬁ)uél 305. r exam if the electrifiable

BETEIT SOV RE 1 et urn conduct or 510 have been

nect.ed to t ine 85df
BN PR o SPRR T kB Re i RL R e Eb e B
30W kéndagor S0seihd itk ;’eameudmes;o Wil @atictaétéd bybie F1-9wiimrent sensor
ac rsgos % cturqgnt li_alétuegéj trhEe% ectrifi QI%: %(rmd%%t%r 505 and the grounding conductor 515
will be detected by the H-G current sensor 525, and no current between the return

conductor 510 and the grounding conductor 515 will be detected by the N-G current
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fromthe opposite direction. Additionally, no current

w Il be detected by the HG current sensor 525 and a
wa@eosen276M | | be detected by the N-G current SBCIBEUS2007/074247

530. If the electrifiable conductor 505 and the

gr @usdiShe I dreduis b dine SiiSmiavie, bdidiresivet chmaideminegasurements than

connect. ed t the_ line side

0
o PBE L iy o€ fpre PEorHS Rt B o7 B b ol ] et
r esasEesh 629 536 ahd the G Ir@ntpoxdnk B3%aay dawi tig naiewins sin

the, H G current  se r 52 h os ite
bt SOk o AR BTPR 5o Rg ok SR Tt ST PR Retefias paylereet
5 byoth&repkh %ndﬁ@tﬁr@%ﬂ&heﬂﬁﬂ%ﬁ!ﬁ S&Ckxamglealfwrremmcomdedtorbseo is
detected by the NG curr

sens 530.
UNPRSA SR S5y e HssRITGRE v§1§ bedoiegioq hf‘éwswh? ﬂs%tflé‘ﬁ&}@ Enegtor
M $04 dn@ t retuREodniRorF10 8y HRAL-N ArRaiee®r 8211 Af Sloet example,
set of currents across the current sensors 520 525,

538 thsrgsendicRpgiows S1his open orolpe Hit Hidhng cprapy Bkt daleiRd
Of b&w@énqggé Eotrittti€Dnbih 6 s95ARY We bouthBe chruest 80 BAnON-G
SW conponent 335. [00116] the W conponent

10 33@*@&@@%‘%5&5 m swre on t he I i ne side, then t he rel ay

310 of the ASD 100 may be maintained in its op

poli0fiilan tle |§M@\ﬁempm@.qné%~’t5rmw e degst gmdugters “TaF hﬁvehe%

10 1S\«\J1{§|:d AP fvﬁed &)HQ&E&{QE ad 1y sfd@ Enpat¥osC %p@}fh%ﬂvtle if the

en t e re may be cl osed, to al
eI ée@trlﬁdbi@mndmtordﬂstahféﬂ“{eIretvrmmon@cmelﬁ MVleé?ﬁﬁaftwltﬁéP(i/Whﬁﬂ
%(gentﬂgct CfﬁWth en téﬁ%ﬂ%\/\?&? el%%.xﬁ‘glzéie@ct@a EWHeqn{algﬂstug{aﬁt esensor 520

15 | nwut i mperedpesiusd ba corgenp wéi/eenﬁomhe a¢l‘b$§\/&hfol‘1 Netwomt papsgdr 520

D OBEehe FPav B RE o S fiogd, AOedAeP h 3B getled by the kG

nocuteat Ehbbrdlhaml saurcoewiliddulercied bpthei N éitqumast sengok 530. Ifthe

Zﬁg‘eggﬁ?e%? {‘%g %’Eﬁﬂﬁ ﬁ’@&{?"‘(‘} Irr]i!,gl%ﬁ{l( uc@&g# léave %Fen SWl%htpCF when

exaifipk&ed @ the lﬁr&dndeﬁﬁme 803, tiie. cutibntniotenied Wi e H-§ detkesckasehr 525

nt 335, the S driver
20 546‘111‘53/‘%%5?5@&{)? ihg ez M@Q%@vwwg F%rgsséﬁ%@ SHHEPL gy, 525
el geihrthCpofi@iiectdd. fAdWoha! Q,mnb h@frénnt "l Bé @BeckddbytthSAN
to the source nodul e

t 335 .
pefYrEhIenEs 520 gl ¢ pErent Y et oy S e g 340, Tl

syst @;meﬂs%d%g ARG o BskNRIthe Art 1HBE dnflo@ey ahsvafet@.rtwmdd that
applied to t i ne side power source 115,

For
exBivgnes adiErappet @S%maeﬁsmsss@e REYEBTPQF AP RS B§ other than
25 ONyfehg ch 'cﬁ‘ﬁentssﬂegl%se%fatﬁfé‘ 64 %r@f}erl’}* e SIMRLRINWED 31sh Be B&ected by
nore than approxi mately |l i seconds from 10 the
pothatS Wicomipaeena83hi ch povver is applied to the line

si de power source 115. Additionally, a SW_conponent
f | 5@166 stlfithe SNeheopporast 335reteses aasdVreon th ling didédbel the relay
gie %ﬁge V\?\Mgfo’ ﬁn% ﬁ%ﬁlf?éﬁh%ﬁ?g 09%1 633318§Y{§rg%ﬁp9l@@cﬂﬁcatzon of
st thedt wive 0% Ifeoovigvings d@ﬁcﬁtd@ tél@ ﬁWI@pmamemt then the relay
oan | C
hgiég%\a e @Q&d b a g%%lecﬁ);? Iaeﬁfon a?g\félﬁggﬁ e%?érg%n}@’i)l F the
ThSVENmmpmwpdﬁénhuﬁﬁagn@wneDmﬁelmaymbehmehdsﬁﬁr@hb5¢Emﬁybe

1091am?alrc1: %nh u[ngig p%siwexg E) };I'Q\%nt the flow of electrical power from the line side
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results of other tests perfornmed by the ASD 100 in
order to determ ne whether or not the relay 310 of

wo bmsABR7d.00 may be closed. It will be appreci Bt BUSINA074247
other data associated with the SW conponent 335
anthpor30thethesagwr endit 510 eke nour«'n: raoddy @mnnmicamwiiuklﬁéS The
gps?oruggrel n?r(gdrugefce%lmeumc im}sqngggg %g any g r(ﬁ)rza C co?'nmumcgtaon link
exsutplag, fortdxempiermwyecﬂ@ﬁne]ﬁloh hﬁ nommwmet isuntiette@Bthe SWI

[ag(g({]}'lip(%xgm 3&5%,‘{%19[}1%?@7&(\&\’%%%1\1”@?@6 gy be $v35 | f%cgose%he @V%grelay 545

5 el et dliohi et aCprvdy of dw BOM (b linehedel ihe 385 dahpawdre module
soyrce 1 nd t hen esting the lin i de for, current
¢ BHE e Sty Pmorne 33 BRb er radSv e o Pirece Shpps e
SI gRanS1015keiRg aShorf @he Whﬁer RwWOk bpgRdSd GIB dine bAY peer
| eaked f ron1t% | i ne side power source

AdERFseoal For xappls Ve PP game PR f3S Bay f%éra Uttt prhibe line

| | Bige SF € fIROWR! sySRHI 108 uiLA&moretthﬁfh Fflﬁuﬁﬂly GORRANSRbNds from
335 may detect voltage signals on the line side in

10 or Hepoingin GrapdtWHISh Refvey BaRp e p fhe e dide ppwe pwse 115

E: g%gﬁ}é’ﬁ%t D369 Q&hﬁ&ﬁﬁuﬁa%fo‘? Et%ﬁqgaa)é He sgﬂnlg‘ﬂ%eﬁéseﬁ 2@0 t%\Aﬂd:cate that
i shopétvdlss @Jetecﬁem@ted &% the $W] ¢ongpanent35.¢ ‘bler Mt hommﬂﬂﬁ@rﬂag may

L5 By AR DU A B mor

Fl @heﬁnasmﬁ@iaﬁgmcatep avith tf conhrel G312 engontbaBWIZEmppnent 335.

s SPGB LR SRR o BT YBL i o

ASE&S&I@Q)I" oli@r teA®ptT@6:t8 6y the\AB 2 0@Bih®1dER Tedetermine whether or not

P SR 6T ARl bR

t hessAShed G@h shectW B&qmﬁoﬁént a3napl/@, thfamSatsan:dﬂhd t&@n ama:cordance

fuse isS uti ma .

po v dtPreran a11Pe S SarPalipl ot b JFeb e o7 BB periac
20f | edmnotisd tich bd) ForASEnAI0GhE membiyh@®slof o cehield upnBer.

source 115. Once the fuse 560 has been blown, 5 an

el ggxnizeal AIIJQM@K ths ISgViadomipByenn 833 @ ﬂgsefibélﬁibbee’ a6 [edkexck 4 @irrent

flowi 00 from _the line s ower

118gng! 3@&'«% #@f@?a@e F%ﬂdaﬁ%iﬂérpﬁ%'ms wew fr%wfffslgﬁ idthen
opessahd @0 ied silh@r Sifent SERON @Rl b3 3BpreAREOIE! dBertegped BS signals
illustrative enbodi ment. of one aspect of the present

i nyEhE ot examplep pyRiFase siza Hraydy leaked fgm mllrﬁéfﬁﬁé}ﬁgﬁ{ source
2533914t A@daﬁ&{éuﬁ%a vo IR0 sitha isTWked GIROAE Nhe SSSpahidr B ce 115,

check | ine side power source 115 connected to the
| ﬁ@néhffo%wl WOH@@@% g1y deteptrvgltagsi sipmalyiog ey line sidgyin order to

ex&gg{ vor MeafRlIREKidb dswitdle SW conponent 335 may check

t he e side power source 115 for an open
el ﬂﬁ:ﬁr‘i Bl | aRhig cbRMmubPlcler &RPEMENOE, ROBWIbm eﬁpﬁs ma mclude at
el éctritiable conductor 505 is detected, then

C o#p@&in@ﬁfuss 360 thay/isgecrelde sl ast ks a %A@afapfd% rr@vlemrrmh%ows into the

- eI i i .
30 JO fﬁﬁll# {h%gmgﬁldg E%‘[I)& f rc f%lel u t(I;llQ rg%é %@6 lﬁspg%srrt{]aﬁd in
opé HS 15 aséaesng@enapt@ﬁme Sé’émoueaoeftr@ 83%.iitfwigdibe@ppreciated that a fuse may

alternatively or additionally be included in other components of the ASD 100.
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conductor 505 is not detected at bl ock 610, then the
SW conponent 335 may go to bl ock 615 and check the
WO pove/0si2de power source 115 for an open ret ur nPCDUS2007/074247
neutral) conductor 510. If an open |ine side power
S Oﬂd(ﬁﬁoﬂaélf Ut willdenodesiopd GaOmary ctilﬁ&remittﬁﬂ:s af fusdslromykbegtibized by

IR L I T Ve N Y

cI b8 @de 566 mapboplewn if axarendd appraemashuicenpsat urone flows into

CoRONER 004387 TG 05 60 i oo 0. TN Deod R yephplown.

5 Si geclQONRl peat kigRal kldy dodbng@Nbofenitgt auich igo them@IX 16X from
51 If an open |ipe side power source grounding
co aue?aﬁeE%eﬂseﬁﬁe¥ cted at block 620, then the SW

P10 FLZ % et el N rarion tabar 5aah s Wl Eopgonen
COBINGT, FIE % R a aBeigy T Rerin ts EBshig f

Opm hdcoRIi Wan ﬂlﬁié&:itw@@tﬂb@&n@ﬁwf@dé m@ea@ndﬂ@tmmmnn@ if
detected at bl ock 620, then he S onen&QSSS ma
goPYET i) pekiedgioshe SVl Bfrwe@éé M%C{Xéiﬂ%t SREfempgecnt 335

10 Mayia € RREK aﬁih@ silié P&ves s6lBePPMRION SR §Sthd 1ige gi@é m@ut 305 for a line
reversed electrifiable conductor 505 and retu

covidmisytires For emmpkhe blqek&19;ithreS WhGRPPWsHPE may check the line
te'hgsf E‘de@ér @&lre 11530ACI0% ROAAHRAS (R EEH c5iRNE5 S5, vvfamopen

ne side power source return conductor 510

t heie¢mﬁ@las¢qméu¢tmﬁ95 igdmcctadhiban thy é“é\mn@@w%%ﬁnmﬁe%to block
As%i(ﬁagngtp? Jeixtqg eel@cf%r@ﬁ ﬁgré 8%??1%%}11’4 ﬂ% tﬁl%rébént?ﬂgothé’;eié 0 of

rom I Ng C 0] oweve no reverse
151 i the ASS) HY fpembeing dlasede [Ednapen likd sdd roveo puuest dectrigdle
angonrd?%[grr%’lg ncg lﬂ%{e&red ?tlog%;:gsﬁlg ‘%B&Cﬁuf? g\hﬁltcg%lger%gg.’:ﬁi?ay goto
bl blokk mncftoh@kw hnezmdemmefpe 814 foAGn 2POBEBUET Beutral)
PCT/ LEJS Q0 1/00 {lﬁ%df 23611 %geng npeo%err ge?}lg?e I mg hee crttlgr]l;ﬁ g 6% dMected at
c ohiducﬁm ﬁﬁ@ thesB W1 @inpanelit 335 san gu at lﬂbck’:’ﬁhﬂ andl f;revhe the relay 310

electrif conductor ,5

20 {66l B b o BE R Gred o Rpen HE b e REr HERE e conductor
30310 i dewcttda IE]@%W(SFS amgnfges?vlaﬁ:ﬁpcsfgm B3 thay doltoslock 490 and
and prevent the rela the A
o1 gk theriie sg gevesotTg 115 Reak iga gﬁ%\ﬁéwg%ﬁ" Br's P! 7 open
I eURY S&IpRIce Sdurdd draktldehg CANUS 505 is2RRcRAE: W6 ﬂhgn the SW1
conductor 515 is detected at block 630, then the S

coRTBRREARt 335 magp 19 bloglo 4 andipreyan thgylax 306/ bR é\%De}"e?yﬂom
25 319@29% cibha. B SRIMRNER povdd 501&&-: é%@ur@hr%&%ﬂduc@&%lg@de’tdcted at

e understood by those of skill in the art

hat
t hblogke63ls thsa theoT Wheprpnpnet 334 may gnwo @@We ¥t bipgk ﬁa% the SW1
POLofiRERB 'n@ chéc\mhé %e%e%wepm% 1015 far*aereerree lleSfifiable
fort ogl ¢ of but 1 nstead nmay
pecdranetedSQ5mnd m@tu@@pn%t% 5&;@ dTéihe ling sige oWy sopree b@cmﬁ&bie
{
B L SR
30nayﬁh@hmum«nhgs§ﬂﬁhannh¢B“ﬁﬁomhewnegﬁsneemnbbkmhGﬂmami

FIG 5. t
54 Brewf*rﬁ éhe rgﬁ%}f%?ﬁc oﬁ%@ﬁ@h tf%ggtge x%%acqos%g ﬁuﬁd\s%r\]fexo Bo pelvgﬁgd line

side power source electrifiable conductor 505 and return conductor 510 is detected at

block 625, then the SWI component 335 may go to block 630. At block 636, the SWi
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15 performthe remaining tests and may record the
outcone of each test, or at |east the ones that
WO e®aloi427e0 a positive mswire indication. AddipeDOsioby974247
if amswre is detected by the SW conmponent 335, an
i nchingamhent 3dRynab ehask dredthe bide phecrSWhirce dhpfone ndveB8&elestrifiable

i x‘f%:aﬁ%gro%}%ragé gr%il)gn 318 d{l&g}?i(lg] Tr t};egle?ct Ea le cor%ﬁﬁctorcgﬁg%as

debeatréversedivita the @Wnﬂi:*ng chhdistor St ataholinerside iaps 30H) ehen the

ni cat ed the 20 D_100 to he [ S,
BB Al 0o T b0k T R e e G oE e B0
5a FORPEIngllosd af, Atlve ep AN RIde 33DecraddicoFeveed elentifisiie

unit 312 may | so associated with o or re
?ﬁﬂdyctare‘iﬂséeg ZEyR ﬂ%%ond%?f@ ﬁﬁi%cfedt%g%ﬁléﬁ%‘fg’"e&é@ oyl

t o IAERLBES Bl to BlRock fiBtandbBoWRRHARY 810 & thd OWE c@nponent

vari ety of indicators and/or neasurenents data

as3BLPEEPSH t h the operation of the SW conponent

335. 25 [00121] According to another aspect of t

i niHOARPbn It wilbeAgsraioer Baoseiskiddn the artabay the tgws Eﬁ?ff’fmd by

10 de&%'sﬂﬂtdoﬁﬁehéﬁ 88H dd Yot hesdafthasé fi)eoeBBe%Wn*ie% iRthe order set forth
short/ detection) conponent 34 wi ||

r efigthe 5’6*0&5 FF@ﬁe by ingcad repydieipRepimsA INAESUTtARIR gide: y[t Flso will
(DY &nde&m Sﬁ -ombdfe S SRIPONENL to%gdﬁ'@&cﬁ @es@set forth

proactive s vi ce capable of detecti ng
or inddfie&thuit mnte@ch@af ¢<Hlﬁuwi¢3étf@05”©f theitestgi seidfertly i EIIEFJeS If any

l o I
B e
15 t _hgerfcemrthe tepahing tdes arslymdyereenrd hiezgtiome of efcbrtest. or at 164shthe
W én%gjfh g \rl\%sgl mtah eers: 1\% [ e ?eiqgcﬁ 8%}2)3 ggi&%%ﬂg%g’% mi/'\%lpe i]sQigtected
do ﬂkﬂé’élmaﬁ@&lét@ms 4:2 mdA@oiﬂﬁﬁ bE@toﬁed\h@th @dm{g)ﬁent 335 or

PC]/ 1S2007/ 074 of . the ASD
s DL TBE0nr! B Lhyn i Sty e e TR ppdS T Ko
eI ecihitddfin ed, detehtammﬁb ngiowpa MBS indidBtonmmyty hles be tmnﬁﬂlmed by the

wre. 1l | cad sj de an whet her .t he .
20 ' AR B de iUt 3 Famih T TpEat il Rgn e Bvice. o
m gWbh@ger. The S\;\D\Abmgamaomm&]ermmrmﬁtt 3thmal hBs be
i [ ei ther a vol e or a rrent 5

wire 105 by applyin u

t edtodighyith BB ROTB MERSPLCect FShao B IBEBPE: B Tefery 405 of
fl 8 cOht® uAR 318 Mch: BRAPLIDIB G Rore18BAON SEimdRatoRranatoner
conductors of the flat wire 105, as explained in

gr Bsewrenratsiata astnsjatad, withilie oRaratiog b isenit ! o APE?OH%W 33%e
one or both of a voltage-based test system

25 cub40dRT L baseardinge argphtr @phee o Tdfeakenting the é@%ﬁfi éwm%ﬂude a

f OfoalfsiRWor @e%tlﬁéi‘i@n \mt%g; 5} idad side dBsHBS ST shb@thul e BERRD er
detail bel ow According to one aspect of

th éommﬂéﬁt34@n“’hfﬁh1é’1 Dwretsgnp émhatin 3yodesigatiog atiedaicpdy g0 W)
Si 46, M §4hn9h€f)é\ﬁlrb%mfpbl?ctnt %40 RaylB°a px@aétﬁf@gaf@t'y%@wce capable of

mswre may I nc an- _open conductor of the"f
wi detedds fauliiior defertsyindlacilat witsdS ar mdiss p@thedﬁadt% priogto the

30 W gﬁl Jﬂ@%\%ﬁele(ﬁnﬂ%ﬂoﬁ gp ﬁé?\%{%?ﬂ% Egr ;g.g‘gcgskg]@[tthg 'als%qgkﬁhe term

€ source nD alo
SI thed wids wiay &e maljzeid netefiatdo & Gatdwiet HiSsorofher e bbrectodl besween the

10§;Sbhl%b agcri S downstream destination device 117 and/or a downstream ASD 100,
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15 inproperly connected to the destination nodule 120
such as, for exanple, two conductors that are

WO eo8NsRde i n their connection to the destinatipOr/oemot/er4247
120. For exanple, the DW conponent 340 may detect a
si B&fateltﬂmrelalst 3MroCihe SO HIect bdell] thbkey asm@m fiat RIG5105 to be

an of return ductor 10 h

SR s AT et Al Y (e BE T Aol oaH g e end
1ﬁ&btelrhﬁn§tma@whechmﬂwﬁﬂ @08 is 340 ofiRLeS Hsfeds, Mhd/vi BW20s. _drhe
the | oad side tente s maintained in it
opQWfﬁe@p?teah-*"t@dn@’rt@vétﬂ < uiEaB3 by POATRAET S F e p Surren

5 W {6 308t to LROAZRre AE BR IcBh diBtol < fANON Aire 9P 86d mdsutifiea
i nventlon, the ASD 100 mat){l det ect potent| al ly

haszaaeusn e AFt sodsciemnat hrdlyt wirs WS peerplasd ithgree detal
W § 3@ th@BWcE F&Q:%t Smﬁay RazAd daem @f‘at%ﬁﬁge%hsﬁf ttest system

partlcu ar inmportance is the penetration of a f
wi sl A@SreptHseBstsation sadheeiotha Aal wire LS faygiswdipnd wige faults,

conddegﬂbew&r{&e%gﬁ% ctdfibeloRt €r -1 ayer short occurs when a

uctor in't at wire 105 is placed in contact
oW ?@’I?Qf Nec IR tObRESs &QBgﬁﬁgsr@Eﬁidnnthe 181 ddnBfon¥it 380 may
er-layer short E typically occur when an
obﬁ@@m load nide prswirioapBthe YlagvirediSalA lobf ade migyargandgydpdyde an
th I
gpefnlc%{\du\@t L Bf t]ngglgt g%/ he gghﬁéc Solg e?f@ﬁﬁg ﬁ%ﬁdg%%&? o%e flat wire
W 105 lsasmonectecd tattfeldattirmmremct@tle 10saralhd sedreo ImOéuEGi@ In
S u r 10% %Poag 1% mlsv\vN?1 may mcl%gé J:on@@ctorts Pthg @Ilat @ﬁ“g‘ %Sr tﬁ&t' a0
Sleiuged B ail's
15 t hmimbmlyspnmap |t{EEhf3 clkmnﬁteamnd;ctu,te m{} ssetvwscfsutr sxanHae fwo

{ f di ff
o Bre TR o' i el BouPulen IR SR 110 For

OC EximpAd theADV] Z&ﬁﬂ&ﬁn&4@@a&%&bt@]&4¢2€ﬁﬁm m Wthh the eIecmﬁable
CT/ US2007 07 247 ile the f|at
eI %‘E{df‘?tﬂ GF Pt P%txl\h{e{)urp fgndél':tg@tlllml tteele) ﬁwﬁched when

Pep@intatd RAhOMsaRdtHBNn nivaMieqRo. nﬁyhenEoWI b@mp@r&ﬁﬁmﬁ} déu:r:ﬂs Agniswire
the initial electrification of lat wire

20 ad an thedepdisyle; thewpheirelges 1004 atatf%mﬁ'éﬁétt PR ft?ﬁ@%fo tfﬁ‘éem
f 1 glectWiibRioNRY tHegREWHO 168.€ fl ashes or other arcing
cond|t| ons which may be detected by the AMC safety

PﬁﬂQ%Pt &d‘coﬁd’i‘r% 10 afiseher hGbet &ﬂ@eli%%nttbﬁ%dz ABPG@0 ﬁ‘ateiy detect

| ayer shorts are typically needed.in ord
caagtém@ﬂyﬁw canhting ttegw.‘é%tu%ﬁssaga%ﬂnetlt%ﬁtt wire 105. One

br geiout QuafibPor pERﬁ:%%r W{ﬁtag&% fh% Qkﬁ‘etxlaﬁéﬂh of MWQGS that
shorts, sometines referred to as %OOd shorts,

251 ypirclatd i ao dwerrlakirshergin tb%ﬂatpwef?etﬂﬁaﬁndweb Yef Shprhpeayysghen a
3?}@0%0@? [Ghe ﬂi}%l&%tlg AbdeRhn %ntzﬁt Mtﬁtoné’\ﬁnr rﬁor@: %ﬁ\e}‘%ﬂumors in

e penetrating object is stil
f | &te flgit ware 105, In@udwver shertp @meqaﬂ:apquqgwb@} @mbﬁcé anti e&ﬁswlﬁly a

fr 91 atl b eit g;?étnet}{‘\% Seih%ﬁg; witd 5e VERXuﬂgpég%@gé{et R of the flat wire

pene ect to  provi par
t h rlt)iu getve\bhemctvnszdcmé n:td aalyzéd. oWijth rdspece e flas ikei lrQQ lltShBélEd ona

-Sléi‘éiice R%C 38 ﬁ%ya?l %PB% 'tyéj%g Péﬂﬂ&&%ﬂl IX !;en;%u%g %?tngi‘?st h({ll &N S5,

ger ad assive " Porce sefves
t 0 ppstesias, thenbeekd vebks, kot cmth,e)r fdvatutni Eeh10s of pgetraeen offers

Thi Sditjferent cgallenge to overcome fire and shock hazards. Penetrations may occur
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15 conpressive force may contribute to the failure to
mai ntain a good quality inter-layer short. After the

wo eomwed2760f the penetrating object, therefore, P€ES2007/074247

' NL&fir It}?eyf?a‘iw‘i" Q% & R mﬁxﬂeﬁ%ﬁgﬁ%&o ﬁ%{f}éow I cfeng?‘%mgfobgcts

inter-layer s
pr inreroy meghet e flﬂes‘entcrhrlﬁgl e igidalaleetrifRbtidn d¥ fa&'&kﬁ'fre L @sSin

li nt 340 of the ASD 100
g S AR D P BION RS 15501 e 24 Byt Hashes o
sh @ﬂtesarcag cencjidiais mexd:hmihygfe&ateetléd detri AMOehRW cofp8ndiV\be the
co t 340 may be a proactive safety device
capabl e 'of detecting faults or defects in a flat wre
10 ” or, to.the full pover el ectrification of the
fROﬁ L{BRImeATNGE T r ghrorg@redypipalimgadedrn ogerigicayse a
d ebamhryb@fe@WindE Rudheds arc&fi‘ﬁﬁﬁb&ékeﬁo(ﬁnp 1¥hest BRrdMkirable low

gg gent 840 may i ncl yde a onmbi nation o proactlve

PEALES mﬂ%%‘ﬁk?ﬁf crrgdto gs ?ﬁaé SEEfofsheres, ppécally occur during

Ut tHeIpEﬁkdl;atlaﬁoit A Wik 105 of Qﬁérlﬂ% gefbiB¥ion gpa [-INATeN @5%9 the
conponent. 340 checks for inter-I|ayer

| n p‘f’}’?ﬁatl“fga‘tblw et pwbedded Briherfgt wisn95h é)élﬁe thapseatrabiyg ebject is

penRgidved kem B nfchardfloat

e s B T
( ePyYide geaglighpagbipushwhich pursend cdn fihw, Iﬂtrm@d/anlmevmg the good

l NirRdr=1hRY

i nt err I%y g{ortz big{dztﬁlné 3% dgﬁgyeﬁét%hn%%gct 31&§On§%add% %p%rﬁ%rﬁ?swe

34tresrthatiserveiatpresh thesprdu@ops (ﬁ@hmﬁay V\opellﬁs mfgetheel Bhiis BdiOof

15 angorﬂgrgéé?v@tfor@é 1%%§' %(!)I'Ittll QR R u 1érse I?%mfurx]l 3 %g%({d] qyg?tgﬁt&epl%yer

20 @

25

30

conpone nt I NC
r e%l‘@m Vdtee tbnp@n@m Sf the heneDWing cbixep dredidre IR0 int@Yayde tiRek are

el gg{C? | Mé@y 0 e fe “ii\!frté ye(ﬁ%g?Sgﬁ% %E%do%‘f“@ﬁf@-;gp ofa

POTAtUB? 88y QiEi2d Fuch as a nibewt tleenkeiuiedsakslyof the flat wire
105 and nonitoring one or nore of the conductors of
t hiBO2%t Wihe @anponerm 34esfuhn ASDg0aImay [2Q0ih 28] dekddtiBObthese

M&B/@gteshlgﬁs eag epia an}’e h rlggf{% eagﬁf@g%?wt gﬁ:hgﬁ\? (ptggzgxléen? %4‘:‘0( may

SI l@m;brommtve) Sﬁfﬂ? da\ﬁcermap%le ondhketing Buld or c@féc@)&ﬁ’ﬁﬁaﬂfmé 1
e return_signal on on

d
o B} B8 AR REPet EtmioRor el g 4t “Bferuitien smexplined in

W greatdr%taﬂﬁhﬁmt With fe@rétcd 1€ PRAUCHRE §V@%@mpgﬂe§t Wma)f RAEile a
are ductor | oop and the two groundin

c OWH'&WBP% ODRBRCLiYY B FEgetive FRTRPICHF o rﬁ‘dﬁf@?@tiﬁ%gﬂ.’m@ﬂwtﬂmed

| afgh privrkODp ré'[@g}/.‘i WOk e Rk 1§va B%p&{eﬁ%’ﬁlﬂ%}:é (!](9 Ry ;Ht@r»layer
AS 100 rough the flat wire vi a one conduct or

P’ﬁ%md%esﬁ tﬁ‘a%eu 195 whyelumay b2 bswucwﬁélrbymen@zcazwv ohithe flat

ano.‘&ehﬂrs B auet &fmﬁ%eﬂt el Ha?ﬁet@étrbgth]lg\g rﬁmﬁedaﬁ@e ﬁ%P a}?Qr shorts

For exanple, a si g)ga; ravel throu

wi (F&- dens ajiggodshprtp)emnd h@umnec@omm@yezzsmm tnhh@ﬂgrthdlms If

dea%t h fHif

S0 A ol B0 6 S A L A0

c dﬂ%?ﬂ?éﬁthes?al@y hﬁyarldemventrmem@faanm cftthelflatvdre 1060 fn ADWVI

gr&grﬁglgzge%y%ijt tg% nié@?ﬁ];%gﬁgt% %13%8%\/?"{1 reac nrf]edée x‘rﬁar(])gg % tﬁeeSﬁ/I
component 340 may detect shorts and/or wire faults (and miswires) by electrifying one
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15 conponent 340 may test the return conductor | oop

and the grounding conductor loop wth a single test
waee@aala27d f a single test signal is used to teRCT/UB®07/074247

return and groundi ng conductor |oops, alternating

peqsn mas cafdutthe of @stfles wgnadds maymddtotisgond @ ntces vf théreonductors

d t I d dent |
e b DA B R TREC o o Z‘n’ﬁsglguﬁﬂfﬂge” g

COBE! AP LS A SRR M. o
C OrPEHdAEI 33m&aﬂayptpb:e®ummda&ta ﬁahelgeillemtordnfe Io&bﬂo& conductors or
s Sopset ol o205, i 5 L8 e, 300 L5 PLOREL Ko e

Al ¢ aaiRabs belayers bhde BMY wieOTI30 MR8 twSAQIriByhdpabfs@1 09 215 may
additional tests on th& electrifiable . con

i nfosp @dFtuingFogdicEy feapengihsitwa graypd fﬁ%fmtdwém@%gﬁtﬁmaaﬁf’@’ a

Cog&@um;&{ coR@RtbrSoopt &5 MHop dlag Gedllr QPeA l}ﬁgni&%V@%ﬂ&ﬂlﬂ% ASD 100
t he conponent 340 may test the electrifiable

25
cos’ﬁwgb e Trowie éﬁﬁé@é’fl%%@u%%@? Btingtpp npgale 120 and then

10 €l @efa( il AnBBkech @R G fle ﬂ?a@@lrb 510§R)Qf1$ &4pti9o. p&eex%pm §gnal
of the return conductors or the ground mgrlsb
€

c omdn el frued thepfpss wire [IQ@ IW*] ﬁrFtl f@ummiﬂém‘/&ﬁ 24%.dhon
Qﬁ{o}l dulterﬁ{] a4 %5(?4 thf3 ﬁ’l% 'ﬂQ{‘wf? % V@Nhe SEQRRPRGAL
according to an ustrative e nment of the
| nmdmtngISTﬂ"ée Divélt deogpohang j4bhaFiee, tharehcm:y cgyguctor loop and the
 POTRBILER 5 S BRI AR Bl @ B
15s y&trﬁrmeﬂtf?,élp) owgttest the apphicentucor tdmg an@ihE gommpiog eertdugigoloop

he .
bl gghafTéleQes})flg%aﬁ gt ) sy‘fgvye%t Ss%tg r&?gé% éﬁa%glglgaénd%;oundlng

t eadndtidier lgomugidimging perthde tHihe kasomgmf muhbe ddod toﬁ@t the return and

SR B ROl

NOgroliitBnGEdUNAbI160ps Qe e it d |t@8¢3prh§f&lyh&ﬁﬁndtﬁf by thaDavdli

20 Gy SN SO POt SHEma g 16 Aqe ol conductor

gr SeRH RO WRUOE & prbROR thishinAeL £ EHE Rathatied mbeulp €20,
erly termnated or a fault is found in one

o gﬁﬁr@%\@% thedhWLeqrepapent 330 mpy perfppppardditonal tesig on tfhe e]lgctraﬁable

C OE(RQH@(GJ 20340 ofH@V to%te?rﬁm@ k@l@ﬂﬁeﬁ&%oﬁﬂﬂg cREGVIERE corddBror 205 is
relay 310 frombeing closed to prevent electrification
of termimatel gropgily. efor @sample. the RY(sowponenhit0gnaiiagithseplectrifiable
25 C 09&}&9&8{ zdsqe Qetkﬁmﬁ@%ﬁ&ﬁ@r 18 HotliRe OISR MREEIniudi§ 285 248 Hed to

ts are found in the grounding conductors
22@ne @z@rapf the exsken 2arsluctorset 0t WS dilre greewparrenducgt923fag?s.
go to block 720. At bl ock 720, the DW conponent 340
nawmag} TGt his an examplany dlotigbarbel ih%@e@i opdrgionlofe DWWt e

Qo JE@ntQ\i\b £O5RAY en l%ﬁgraﬁw nﬁéﬂpo?%e‘i‘ﬁk%hf‘&{ Bl

e return con UCt or OOp een term nat ed
pr mpémﬂg/loamf FIGhe g be O’l‘lpiﬂmﬂﬂtdﬁ@rfée DV Izcofrgangnt P40 foneither a

of g%éﬁﬁe 54 ltje%{ %{s‘f%rngoé% ciué‘c]:lg b?ged%s? gygte%%?[f P!}Jv%' 19%};}11@6 to the

con etermn erly
t eDWInatrpdnant 340 ftdidck 70S tkettbe D& coinpomme34F mishgo to black 710.

r etﬁ}%’é }%:ZNJS”%WCOZH:}L}QGHGI%JS%O mtalgf%est hlg:egroundmg QIRRAEH ooS%Pthe
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15 740 and prevent the relay 310 from being closed to
prevent electrification of the flat wre 105. If,

whomewenye t he return conductor |oop is detern PedUSDODET4247

10

15

20

25

30

properly termnated and no wire faults are found in

t hféat Paedfp Ebnhaiid ceomgorzr340may dgicriping gyhethpsor not the grqupding
%ﬂ%ﬂ%’%go as 844 tmnagéa ﬁr@pe g%ﬁéfwgg’[g r dmhott}#a 71%911 in the

onent 340 may the electri
c ograerstingreop@Btdrn2 4k 32§ attbdﬁdﬂ éﬂ%r Hﬁmrm@tﬂg@pﬂdwtm é)mpiis
IS r. .
SR HETRE oS RPN a0t MBS PGBl ICL AT,
I fqonauctdgls 22k 223 %henj the D3V detreongm éﬂ) tnhmgo tohidock 740 and prevent
teletrg%en gq Cc)}r% tgeq) dér‘igseﬁ Eo u;? ?\gen gl%pe’il ’{lgféj 8§ tﬁl tﬂ%tewire 105, If,
eI lemtewer[ thalgteandiap dm&li,lotbr EG[S;S deteheined tvebePidpeelo Mpoirendd and no

Doty B8al B a0t s 2R ks oSt i B L

Z%mpﬁnrdﬁtiw i g6l iat odker2pr apBlbtly 786 tHedr Wi oa@hgee@3d0 Ay test

e faults, are det d on e el i fiable
CoS R B OBEoEIog pEE T 108 afe Eik coprepemaanaay
34fdtdimiheGhetiRr & mhqem&nanﬂa@tdr wpthlagbéealt@mu&l@ ;ir@peh? and
closed. Alternativel conponent

anthedhes PERPLIRETS e et g e gonduagfors Bia1s H%bl?‘%{‘a"'g‘zsnéﬁfhe

be&rctigebnlYctbNBof YoRedBRinéd ndt metmgédr@nemﬁd%@raqauu 8 9tScted
to determ ne whether or not the rela be

cligoagiof thpratyp somiucioss %Ps%isvﬁhpm thﬁ@%ﬁ%@p%é%w g8 deblock

of 7spkehli bre‘v&]tttltberel%ﬁ’,lﬁ Rah vk cIRaf B pp&%ﬁt‘%ﬁ&%ﬁka@% $hEe flat

DW conponent 340" do not necessari ave

pvebl diihawetes the warn S@Idu‘ltf’lblp@mlsld%teﬂh@eql tﬂd?e@i*@ﬁeﬂ?l G
te%katé@ﬂdﬁﬁ%@%ul%%@gﬁfu@ (TR, oé%‘”“ @&%ﬁu%kgtﬁﬁ' ﬁs% gl%%k 725,

previously nentione sone tests set
i rthé @ DWVheynpoactp 44 oayredto hogs 38| Mbio:lm?:%@e DWI component

12%?#2&8 tg‘ﬁt% e?e(%g%{ag‘]e %xg(glcg %éér@t%g% c? ée‘%%rﬁ}? e ke QP ot it is
c qmmmlen«tm&aﬁﬁedchné svhather orhavthete@rcorydviot fa&i&mh theaddctrifeible
forth 7, d

O]?cronihhcléor} Eé tGle at b F%ﬁ ? is ﬁ% mé/dfﬁﬁqge ectrl eicopgs u?r JOS is
I mok bmpax)emuhmmd of a Bire fdnit?ﬂcﬁ}:,tectddem thd’lﬁeotmﬂbimmﬁrﬁm‘BMS

>R e domeBen S0 o forPTock a0 g B2 e BRe A7 ¥ rom

ornesmetdiakd.r g SFLU“IeVérUtha cROsifiably €orfdustot 265 is debe@@ihédXd be properly

Admtlo II [ m SW.re |sc1tecte

c IRFYAR 4’6’ W‘éﬁw‘%}'lfﬁﬁr%%ﬁ‘?ﬂ“’drfﬁv ?J%‘e“"gg%iﬁ%&"’g?c‘%%wkmk
C O1¥8OMENThe IADI &mfdYierdt 380 6ANLE @ bibEN 1453hd all@f ehetrBi@y 310 to be
i ndi cat or may include information as to_which test(s

r S3eFY- eaft?rﬁatmé/ aeteksampenest flag miak {F s andrpfpigd by the ASSA

| b CaldQhe ﬂ?@’mﬁ;"@fﬂus@@ b} (RSP id(ﬁl cBYuhdi@n AR hRP 1A to

anot her device such as a second A SD 100, a central

molstaraimendietey piowt therelay hypat '@rCIOSFﬁe DW conponent

340 and/or the control unit 312 nay be associ at ed

wilPR1HHe Bralskoyill berapdsrsioaddyyithess of ﬁiﬁlgl ingthe at gat thetestagieeformed
hﬁ/ tHEDRY choﬂﬂg@né?ﬁ 346‘&) rfb@ﬁ&d'c@anﬂma% I%]{% r%e%ﬁﬁc%klh SheldPder set

store a vari I ndi cat ors "and asurenents
ddpah astbotigidd G T hut heeaspaahs mnformedt iR@npwitable order. As

previously mentioned, some of the tests set forth in FIG. 7 may be performed in parallel
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conmponent 340. 15 [00129] FIG 8 is a timng diagram
of test signals that may be applied by a DW
wae@eoponend 340, according to an illustrative enyDUSIVBTIO74247
of one aspect of the invention. As nentioned earlier,
t heith ergigngthed nif alse vill bowseriogd grabtha diWbcosmesers S0 dosapt
mayav@%o c&nﬁﬁ&%gihat%st ality mtm@% B ﬁh&ga%h1§85 ekt @%chgﬁ all of
signal 1 n or ert0|soate at 1s
beihn geStsesftfeuh indd€or difirgy test rsulia spide texc’@ﬁmm@f biwrck Sdtthen the
In £l :
gr%gﬂ bR 0%%1&%4£ %r@iil &)ggfglqnn{ah?} r%-ganqigxg%gtstan Pa&}‘é&éﬂi tﬁggutcome
5 al ofaanlatestng at pesti thaorss tat asult rﬁl@rposxmismreancﬂe’mmn Her t z
I shana
(Fg\édtfhgrga?lr glg \rl:%a eelgﬁé ted Itri_r]la At rcgmpp)(en??éi%%a n 1ca of may be
si goall bg eredd &l b(ﬂﬂpdﬂléMIS@lG oan;dthe comral nhic Al e dndthe dndﬁdae)r may

t wo of .the flat wr lained in |, )

Cr Bt Pl Sebidle S s e IRp R RLaiwire. This

t hin@i¢@ddr mal thon paganshiilddery theAsnaobei m@)t}eemmef | i saett &ch sébond
at w

on 0 or nore of .the conductors of__t

1o 1o§3P&3$mEa ﬂaﬂv\%&?ﬁ% A “é’@mmﬁﬁdﬁ%ﬁ%w&i‘:%ﬁ?‘]@g‘ 340 and/or
Tegt Sof] beit B12 ﬂasy ﬂeeasbkscﬁht@cpmumeafr nROPeABE @ REch as, for
conductor | oop formed with the same test

si gRaPieaty, mﬁiﬂfow {10$/ of thfé%@ﬁfﬁi VP g neperabbi ta siosopwrigherf
Pr RRREY e RAlLRHhARURAs{RIM IS it Be SRtAThediRMDWhHe
flat wire 105, then the relay 310 of the ASD 100 nay
becnrreged 3¢t order to aIIowthe flat wire 105 to be

electrified. In 30 addition, flag or state may
15 se&OO’*%glt h&1GdDs f@@ﬂ%dlﬁﬁamﬁﬁ@ byt mqyé)e@eﬁlmaidwrf)m

OQRFhoRER 346, e&&@hg% Eer 008t i¥e e RARIH GF He aJslS&Péf the invention,
term nation flag may be used in conjunction wth the
r edaimestiged earher the seurs copductnr ko ap§ graedipgeyniggor lgop may be

PSR SR MRS Bio B Rl S8 PR 0 doBelger

, 1thyyds PO0SIesttd.2 X ecoRiimg mca@wcwﬂmﬂﬁresebb_tnhertti@opée sranal peed to
20 COBUSHEALRY o Bl SORGRE L 240 S Dy b3

t hpmioti kechdecliosexamptd, 2 RHed Hetz 1z) sptiret vwave clgosle Thheignal may be
{ ?!FF% rg%é%%g}a/[‘xiﬁ OCO!‘EI’%?‘SI‘ f%gﬁngg%ﬁ? g?r:i%lgrég ls?gn%.’ggneranon d%wce and
m édmrﬁmﬂmmdis;ntd ﬂhe Wi loobgeofap@ﬂaew&tmd etsh:apiainh@mt dredtergletail
set 5 f i nerely exe .ng and .
cresovs Gh T mar 5 phesGGuEs & o BT B g eunicacd

25 Ut bdtd a@or rﬁbraemé daiimetond dfftheedp ke Mo tsrefbvd A8 unwanted noise
[ nvent| on. rding to nbqodi nents of

CC (0] e
th%? rwérmqneﬁ% ?Sﬁ%‘l"f @)&‘et f?t@fﬂmsd%&yn?%@ 303 &equag cpugtgploop

BRORANEd RAR tHRYafk &SE didrday Al¥0ifQITE dQErmTRIdEthat both Ioops are
con uctors of the flat wre 105 and testin

mobTerssly teEnatedandardpwisgre detreted|ogithg,flat é’vnfdﬁgftb?n the feiay 310

r e&f‘%ﬁ@Aéﬁ 190 %?'be cl%@éd ﬁ)&mhﬁailo@a&hﬁm‘ Rk AR th Be BLQRAKEL. In
detail belowwith reference to FIG one or nore

30 of addiny £Hag 91 stadhaae boyes imho ASPIH0 rﬁwldwétee*ffeéler ihe jcamtuctor
iglgoﬁrisarb?e EFmﬂQtreg ngﬁjmt] heA cgﬁﬂzgfé? ‘0%{)&6%11}5% fug%ayvﬂertﬁed in

e noni or tested for a returnsi
conjunction with the results of other tests performed by the ASD 100 in order to

determine whether or not the relay 310 of the ASD 100 may be closed. The tests on
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Mswires and/or wire faults nmay be identified based at

| east in part on one or nore return signals. It wll
wheoogppreci ated that a simlar nethod may be ceeomusioeto74247

by 15 electrifying one or nore of theigroundln

cohethéaopp mrap bptomingedpthe B3V qogrroneat 340 vrishis a figft timeeof
C OWﬁnﬂ élyojf()()tnnﬁxsécloﬁ d’é"lés? 8%&1&9&1 the HRISHbrSHIMRL or not to

e appreC|ate one Or nore
c opl@srctho redaytH 8 marbe nesde br p ﬁcfcpedjt:m@ B28. eBei spepnedigne$@0 may be

R T S e
5 el &othrin FlGH ie meohdectplar2BBingfand Het 4 Watetvafrtmnmgoalszc@
”agenk%ﬁm%lk? L%'b‘é LBe ‘Pr{ C%OI%EI’?%QJEE% %Pﬁ ﬂ}eR% f%%ig\genhéx{m

re con ors o

gdm?.b]‘ otrﬁhcgoxfdﬁ{gl &gél%Sbo%ﬂgén% ofvt\f\J 1§\ééna?l1 ttﬁe ﬂf %zre 105 may be
c r tm!gd hy theriaiwi bmmpanprar%d babietth@:mgo«te Or @100 mnds@om gfthe flat

ermttin one of...an Iect
po v“\}ér qg? gthdgf:stpg 8m9 PIHBOTE O ﬁL e co%ﬂglc%rsv%f the ﬂa mﬁge %i%r a, retum
10 besigadimBon esaineld, Brekplainb@ inf dradterwietadd ba 0o w1mefe®et‘ncémf IEG 11, one

conductor.g of the 25 fl 1re 105 may.then be

ol g G5 e F PRI PR Fiabe s B oo mor of e
pr esrRneersQf thelflasWirt @65 mag bomoMtdrel draettddSior Feture Xigngll e,

|f return SI ect ne or nore of the

i s det ed on
g anule ?%P%maége ldg'ﬁg%dgz 5 Slpfepit ppart on one of more

' nt’e%!rn ka}as. 8RO be AFYechReddhR S8R MetHoldendyl RtcoducRd by
If amswre or inter-layer short is identjfied,

15¢ h%‘ﬁth*FYé“W Of BYPFORId PR gfsn@%fd%lmrﬁ 824 g% anl tesiingongqpmore
mays e @é&%%toﬁs@@tffelﬂﬂ Rt 16% ﬁﬁtarrétﬁﬂn%%nhlo Mt VQﬁl Eehl%pre@igted that the
flat wire 105 mai ntaining the r init
opeRfed] 58 P@nd@ﬁorf»lthaf Wiel alechi eéé@rt@%maﬁ@d be @hafffﬁ?% 8)1‘ any period

teglttlnﬂgm%é&rté DeduaRvgs By be conducted at any tine
component  3407such as, for exanple, during

t h F)dg?m'i }n Ig @ﬁls a%bﬁ@xt J}dafngféafhb QR aE!Q @ortdu@t‘br msf & tHOBat wire 105
20 Pcma}USQ @Wnﬁw@w prqdﬁtgmhqrchmr@ﬁ OBﬁma amé@@tt orgperd icondyators of
Of thte h @g lﬂé)rglay bd mBhi clrecf foF P‘lhs%\;;reté?ld/gpg 5E ‘[f;ziu‘?t% eplo eg% le, the
he predet er mned erlodo e
10&1ay§lﬁlnmythelchse(ﬂatfom z¢re StOSYInE milyhtbreor)ewdrat @t&l ﬂey’t rycrossing,
g;glgfeﬁég P?;'ngg g Bg%aﬁg cy%fe otfl {;rglegtlr“lgal&)h?& szgnlag%énsa g%eclm% s?c{ﬁ‘: power
eXx eyvpdeally tqnber ¢cmdnmﬁcatadrmu0 the [ﬂ@O»StﬁEZ]eSAMetdr onad tondudtbis of the

te component. 340 e
25 o ReSy el TRttt e ol el eRRa SRR e s [ presence of
destigwias Bmﬂomdmfaeitsl 0 Gian’i;ﬂ@ ifd )eturn ¥igiag xsa;y:&bemoﬁ @#e or more
din curre r..Vvol t al.l onwed

A t
pageing pioding SorphiaoSAa s, a8t ot B ey of s present on

| oad et §Re destiraalibdine ddfer-[208%8s1 ls-ﬂi@mm tmnp@nmt
340 may use. a vol t age- based_  nmethod to the f

T oCqmieni MO e kg fyTL U A HePre St 6 Rt ﬂ@ctr@%?aim of the

30Si dg. W;Téﬁﬁ)s\@hﬁaa&ﬁmh%&@éjre tshoeh 1t§éﬁeﬁ&i pafitiaR. pkt'v@ﬁ bd appremated
vol tage test si gﬁg bto sel ected conductors or
)2

( sthiehifie e deasn ovgfmayHRe cppdictedior anyitme Whibe 9“¥1 component

:rremsru'cﬂ b, YRk AES, QRink AR hGARIQLLaBANGURE B4tSViRT 105 following
ayers

48

AQ 17351561



(non-stinmulated | ayers). Flat wire faults, or unwanted
conduct ance between the conductors in the formof |ow
w@eooRiogh27é npedance shorts, may be identified bRCT/US2007/074247

detecting 15 unexpected voltage present on the
nomstdlatan catkecsetondition of the 48D e ftovill[fO0ES 4 affprGiatgiAhat the

| s .
oARARERAE o hARREThAhe Radild ARS: RRSANAEY wesingappy be

1O®lrazaitmrd«1 micieteommaé pquexf timefand thet 4 mlbntclear an Alsctrigal power
pr el nar be not e d-that FIG 9A

o e uP D S o4y TR G RELFE64™, 1o hat shown
| n the.li r 1
i s[@n?%} pof’e% By e’y f@rng%ﬁ*eyc%g?e"@lf’%%pfﬁ?%%ﬁ%# B
Si teratiha@hbetwghttheomoree motlole lé& anmthe desmﬁattolnencstlmlmrne of the flat

devi.ce ude st and tr
ey B Sy B MGy, S w18 s ef o Rt pneg o the
shtwasidésotde. 119 A; to ThelovdiitadgRtiaisrd2HW conponent 340
may include a source/sense circuit 900, an
el EEXBBT I ahalee)\gbcoﬂma:nteam d-mgz ey a ﬂﬂfagﬁbisle@me%d fo @st the flat
t 5 conduct ti 902
0 g 5 sSRTES SSAE GG B S o ppoc

r ebaycsiy%ghesmemgauésc Sib&e E&%Ed&teﬂ @ﬂrﬁducﬁ;&fbr@&fsqa”lmulated layers)
contli ed. to trapnsmt a voltage test Ss|gnal_ onto
of 0%1%‘% %éb‘ﬁ‘c%&qso‘i"‘élped“fleaﬁ‘ﬁé‘gf‘iogf‘g Op LhergBaining copdygtors or layers

MO HdnOkindulied 16QRRIUCTaPH e @fulth Re uﬁ\lvé‘l'lted’\éoﬁl@ucl&ée b&Qtvedh the
return voltage. It will_ be understood that

sofiPrlerieens dicdpi el lpw gpbighipredaate shefite mayaA 1®§gﬁed by detecting
15 CONRUSLQE] \%ta%@ﬁreieh%n b hén-kfpu1R0d sddubbaneaysky be

using alternating periods of the sane test signal, as

ex (ﬂ'aﬁ}?d 116, 9 A1 LALBEmMR Bl grarRBOY ﬁ‘oiwg& Bas%@?ﬁ?%ﬁﬁmh&t 340

FI The source/sense circuit my transmt a

voF}ta‘a@éy beipcorppigied linte An 68%@9@F%@mg 19 ofislagpegbefdigcingintion. As

208 pARGAL, BAL Bl he nhd 1A ARG MRZONBLALAGRe 103

PUSZOO?/ 074247 electr | I abl e conductor 205 via the

eI den that phowingn E¥ndudn §1G A thedinesivepover Guree 149 lsyncorporated
20t hﬁ}tg‘ i r58 @J\}?c% 1@5 r §|&Hhta 5%9810’5% ﬁtr o%@&rn}‘otr eﬁnﬁéﬁé ﬂg@ source

tes S|gna 5 one of nore of t réturn conductors

210¢vig1B3andiidss a sandardeledrienl phugnimt enagfbe phiggedeintoran electrical

con%u%t ors 210, 215 via the return conductor

CORNECt i on 902. Addi tionally, the source/sense circuit

90 y n I 5t S

moRSGPTY b BOR T, U3 hASE S by Bk ey 3 by incluce

noRaistwce/ sne oruirdik améletthéahsle(mmm)(comﬂmmt orrgie@RM 992,261‘etum

a_the oun
25 11 B SR dor. SRR o SRRRR EL Ry a8l more test
S osmgﬁaﬂ/raeyss&mtc iThe stiviceBOfke cireyit 909 rﬁayl wouﬁgarage: tsamgﬁmb voltage

e vol t age-based. t est
2 st gl Do prdRTHaebiy T8 ver e B R AT tige
of cRRIRE0KI oTateelay wird 1U9Kdr . ret@inl VdRREN It #vilMbd UndB€tood that the
under st ood that other voltage | evels ma fb ésed for
t hEOWedienss; iuf 00maytegtIpee anﬁP%&%ﬂﬁ‘f‘?tB'n};O they et pete dm

30 ?”E?ilniu'ltg&’e?uﬂf/ bt BEny Slct@Re PASRY of B karké @R3kgnaRYs Hlained in
Iimte 0]
greater detail above with reference to FIG. 8. The source/sense circuit 40 may

transmit a voltage test signal onto the electrifiable conductor 205 and/or monitor the
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approximately 30 volts, although it will be understood
that a test signal with an anplitude of greater than
wW@080l423 my be used in conjunction wth enmboRCTES1087/074247

of the 15 invention. Additionally, the voltage-based
t eslectsifigiiatondagtonSddy thy eldctfiﬁ@h‘ﬂ: tandugiprpeancction APIn gimilarly,
in .
U805 BT ARG SO i R RLRDUSE ARYEER: R ot
Si gamarh comdomotsid 0) 2 Idemndodaopibwene goupreef mtﬁetamnctoseﬂt@pars 210,
ng{ \g’ll? %?T:%%tu?n \ggdlﬁc%r%om%eé\{raorﬁoétﬂggg\%dﬁ ogﬂﬁhthggggrf%sé)cqrcmt 960
5 1051ay Fonsnexanlags tet;ttn@nsbuma:mks:emme cf th@:gnotmcﬁﬁg)camm)ctors 220,

a voltage 20 si f a Xi
o LR iR 55 o5 6 it EPRLSSH R Ga¥ vibdhe thalhe

SI gRalctdoswant®ion 90w vol t age signal for testing the

flat wire 105. The voltage may be stepped down using

a fodpsn oWhetvbamfhasmtaest sigap aandndtied or thamyurat'daese circuit 900

sui tabl e devi.ce e anp e .of a

v omeags S Argeifate sghals e Hate BRSO mbpEE Stsidnpte, aca
10S kivd)ltag;a Bf agpRexidsitly 5 xtogy\%t dt adbBapehs a]bmdﬁﬁﬁtel}grst \tdltaltaithbt%h it

source/ sense circuit may .consfitu i so

poWé'f %W@@Omgfgﬁpt@?%]egeit B %‘ﬂsg%gq eiteo‘ettﬁgni" a Safe*y

vvl bRcaon, thORAIMun YRl RAE tHe@Sttadeta83d 190 digHBnBSHeUmad to

the DW conponent 340 to ensure that the flat wire
c am@m@étetytﬁq Xplte| alibpyeheis Wil brppfiesiped that ajest signgleyithet

by ot DB r@a@ém%%@tvoﬁéﬂay 3§u5§8 %n?tﬁlct}: G it AnbdditBents of the
vol tage test relay 904 e-pole single

15t hingentical ddditigneliio thgtyol t@gevuaﬁqd t@ﬁé signa araytbs dgrivaddiony thg signal
ty@@ﬁmgtms e P60 §&nﬂm§gg@§t' ORs: s%t.t-cstit1 2YBhd RYrePBense

use accordance wth n s of e 1 nvention.
| f cirdvét 998 ImaxgeceivesitvotiagesygngDitorn shejline gidg poweibopiss il 1§ gwl step

t h I
i ﬁ#@?hév&r&%ra }g%\é%[taeg%gﬁﬂ?tgh%%ﬁe& %é%ko%tsoéteggﬁt&%m
onbmti{elﬂat ﬁﬁe 1050 Hor 38drmde, Tha/OuROQ 8150 tQINE00 may receive a voltage
\F/)oC-Frl/ zgagé Q%’g’é Ox71rér"1a47 llg O‘%b I\/g\érla pr%g()%‘t ({l; 220(2? \y%uz stE:;D%at voltage
opelgml dowmsu 4 locm\)c; tagehagnaefoe oasnmgmb ﬂpb\mcr 104. ' The rvotta@may be
it
P o Shst SPnh ik S b S ios B s e G oyRENiSBle bce fo

| naé¢ceading theeamidinide@e a ba!s@d mghﬁSzts willpe ahdarstbdd Bethose of skill in
all.owed to, flow fr gemth rcels nse circ 900 onto
Hé“&’“

t hEepftaft Willadsose pRgerstpe W‘tt © PG 8%3F§t*8‘8 %‘6’&8"‘@? an

25 skisblatddbotvBesoarde iHeabpgifiag ¥ @st ageil {oané faeliay1304 may
be the sane circuit as that used for the nmain or

C g oo B|7I el ayolhe tesﬁxﬁele@ bgg’f}r]ay Be Ede@by tIRAD WACbapsivhi 348ty ensure
the voltage test rela one or nore se te

r efhayide Hedire AN et PR ‘t’lﬂﬁ’t‘h’é%ﬂﬂﬂ t%&ﬁ%@ﬁ%ﬁw
340empdHdi3ab. )&B@Bbvtrhi% Q! $ 2gR: t&ﬁge 1c6l ray 90 mia$ be a double-pole
mai ntai ned in posi ti on, 10 source/ sepse

ci pigglF thr%@eimﬁftbwhwm bswné%ﬁﬁ%thetaqt@f dypes of relays or

30VO L&r@iﬂﬁat%§ §ﬂreta2§¥naf banal @ Bé&rda‘ﬁ&ewﬁﬁ cBEEmOfits bP@e invention.
conduct ors of at wire 5 while nonitoring the

coHdbYadtege g5t relp 804 jsan a ﬁtoxsf‘é* ppéﬁsmﬂ dhengelgcical powR ey Ge
FOLIEAT NBw tLdREihd BHE 6B PENGSotd 18 throR @ tHTBYSD 100 and onto the
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communi cate a vol t age- based test signal onto the
el ectrifiable conductor 205 of the flat wre 105 via
wo bmseleced ri fi abl e conductor connection 901. TRET/US2007/074247
source/ sense circuit 900 15 may then nonitor the
c oflgtueitaot(s. of, hb\hevef Itiat volgeaed 08ay Y iammtleit@gstaen @n apened

: gP?dﬁ%E]E"ﬁ q%ﬁﬁ] e%er%r'hc Spower Fvgﬁvcﬁggrs?e%nsltgydtmotn\%trfhom g l]tne Lide ¢ gower
105curdef118 tnolighaie ASDJA knd sntdl éicdlat ede BYS. dintthat, tHeheltage-based

return conduc on 902 or, the 4 din .
o g R PO R S 1 Sl s WP Phtiee drgyie
5 (on04. rewabwy mﬂhrstmu by th%aaoﬂ slalmammﬂ tBatihoroitapd Rstirliey 904 may
sogr e/ sense clr gg? det er m ne tg B an inter
¢ ‘gﬁé?m‘b?‘“?ﬁ‘é AR 5&1%‘3 fio PEcqmupiriay 01 a5 shaymyin FIG.
W bg. hOermbete emt Loiesab R 6dihy §04aRdyene e BE MelkpAite rafd used
one of the other conductors of the flat wire 105.

Si fﬁqD&WI“WO“t"t‘fQ’ the B lcorpapse 34 r cuit 900 may
communicate a vol tage- based test signal, onto the

r etd¥'rCl co%mﬁ:%v@tagwst rolp 98t lswtw%{ inyg (gt PaBBOny thy
1ot hﬁou&&mﬁs@ cﬁ@ﬁl@'m Ry %@ﬁiﬁ%& baﬂmﬁﬁaat@m doltaRBRscA®AL $iBdal onto
the conductors of the flat wire 105 for a voltage
si gifr mege gethe P?ﬁdﬁétorz@f sdlapwire tl%wéﬂ%m@mémylg the conductors of
' n‘éh% Iral BHET0PFor b ?étﬁ%%&ég%n Fépﬁaﬁieb%%‘éﬁﬁ&/&ﬁ% &¥cuﬁf%@may
the return conductors 210 one or nore of
t heor@mhaeﬁa}t% meltree Hpssd sst signal f)!nta_ﬁhmiqcérif'@es conglifctag 205 of the flat
Jéﬁiﬁs $la 90 e duSr AR %g[il?c‘?or% RLESFo1t gﬁe ‘?ALEEJ/J Lid &Rkl€o00
con uctor connecti on or the groundi ng con duct or
15 comag tteh oron803the pondpetyrsioé thedlabwire Ae& for hapltage signal to determine
i nt t .
fl aﬁgthérﬁ)é&% 61% #ﬁxﬁgp 1%%‘ opﬁ[ﬁlggfo% Shéﬁsocgr%\ﬁgtp{%&%t é)gﬁhe %w:re
t he0gridamditazg sgoaidudﬁtmtesi bZ@GIheer%reuﬁn tdreluftbatonngatien 902 or the

It 900 . i cat .
eSS SRR e P T B
c oﬁmlmtc@mﬁluﬂﬂsﬁmorﬂﬁﬁh thesodrbgsehbeadircwit #60) My detedminkehat an inter-

undi ng conduct or. connect i, on, 903 t hen
20 7 BB I nE PR ShsP is RESE G et 0% e s B Dy hiabte
si gaabictho20deing it bRthybdthRhdidaes ef e aatamye 1031 sh@llarly, the
1735156.1 WD 2008/ 014276 PCT/ US2Q07/ 74é .
i nfRFe Sﬁi}sérC‘rS‘f“ P PhCRTB Sot YU tag P FFsoiabpntp s geturn

of cdugctefsQUO A 1RGf GRIAUGEEN 85 ¥id the re@ADeonBEiONOnAYCHBPIC and
of the other conductors of the flat wire 105. If a

volheageniprghasondectogef thelagvisy 183 forapoliage signal to determine

25 €l %&théﬁzha@ h& HPRALOLRE ofseaﬂﬁ%dn%oﬁ@ﬁeu%entda@ of BbRI T the
conductor connection 902, it may be determ ned t

hat
anrdtyp é@nduawrz 18 2k5endionaer rapre s)ﬁﬁxetothes cdegterstof t@ f@thre 105.
the af\Jo"[’tE nectl %%éiegt[a@ %g’i%]er mb!e Rohdu&or 96hne@idn®9Y or the

Si gna e app o elth er return
C o@@umiimg sonﬁmor ngecten Bt i @&y&rmim@lwé Hatet vros-lapoor

22 |
22 g RTE Bt S SRRl b s
30t hﬁle@muntihngtconchlctoesnﬂszmlthqm wiee 10AdiThe shusdelsgnse circuit 900

ap%lal_ylggm}ngm% tglar\]f? W&ge %1%‘!&? (S-llg g t{ qge %ro%dni@t {o%d&cqgr’s 220 225

For exa urn c or tonne
beof the Iﬂano\e;de 16 \nmthe\gr(dméilng yojoploy cant@dh 903 Bl}}hﬁl&bn tm)mtor the

e Y L
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determ ni ng whether or not inter-layer shorts are
present on the flat wire 105, it is not necessary to
wo pdswi«toal |y test and nonitor each of the retPCTUS2007/074247
conductors 210, 215 or each of the grounding
comtudaysr sr R@gnatRABhafs tetveech bat oniere obe guiediag conductors 220,

v o&isaz%% ogg%leﬁqfnte o?tt}te]i}%hez Im&{b%&tagi%ﬁ S{g%ﬁgv?rﬁ gﬂ% elgtgr\]fg {g{egr#nal is

nodmh@adllﬁ&lmmdhbe}eumﬁab ¢ trnd Ddr coonguoneditl @41 deturtt freductor

Isgg%rﬁlgct%§§gg ela:;l']i%? P]e deiét‘ ! Eneeg 137 30 ﬁlheztl%d{ grttlgr%lrnlub 100 lsHorE 13 present
5 beon thedlaswirt t@€%l t hr ough only the destination modul e

120 or, alternatively, the return signal nmay be

t r 046D} t eds tHuwmalig RGO atdiesiges iap &t bgriiedockither Wi®return

Pl s s S0 o 467 s TOU RO b RS20y e pi'at B B e

t heowdlel Radealtgit 9(r(l efwllay@wweﬂme dﬂd&ﬁoddaj’ygﬁose € bk @the art that

t wo condutor e.fla tectabl e

i nf &t %‘%ﬁ? may h‘E\@”Y F‘%i’ﬁ%ﬂf %’8%?10“@]%%‘9 (gtﬂﬂﬁ' {wite 105. For
10 COBgHAGHQ S0 Al c&ﬂcﬁct@ﬂ@bnﬁé@ﬁhi mhy Bdinelueang l}kﬁﬂiﬂﬂueﬂ@apply a test

may be limted by the possible presence of

o fetn RO E B d e rawn o stors FID. TSt gyt When

10§eterﬁﬂni§§ AR e &fnoﬁllrlfélﬂ-le@ell QA@QS éﬁ@?}e‘ae@ 8n ﬂlel'ﬂiﬂt Gvird YLt is not
into an el ectrical Real | oads

pl ugge
co ﬁ??é&itﬂé’do diflivieally destiang ra@utpz @cwtf@ FEEE OB R Paheer
on f A& tﬂe%oumﬂn&%oﬂ&éto@@ﬂﬁoﬂﬁﬁf i 0 “Qxlgrﬁﬁmauts@a?ﬁﬁfagé Based test
an I nter-lrayer Inpedance check between

15 el eigtd!jappla [teomoBndyrdorige thop vab hel Uéltsavléedzh@ugbztbs dpyipation
benlodm!etl%i :?fb cQY@t‘ne 0§1 %Qent m R soﬁfce devige 103 v;a we
approxi nat el'y 3 ess than C[)) or exanpl e ?
i rrpgdfaaicéonhntt @ndictgrén ti@@@@hé}mhwa bad Sﬂe,dhfrmttmlm @ﬁgufﬁ elay be

D 38R0 T 4 DBLERLLE ALEABNT b o s
t hmal_w bgransnpieetahmegh hitd tHealeetinagrombdutay2ted any ldadaldey
iecta rﬁferredtol%ithe real | oad

204 ef & ‘Pa“"i‘g‘zg%““&“teﬁis t*‘%a?t ¥igaass9 Ao 1735156. 1 Wo
ﬂ%&éﬁZ?Ingg]I’l/aU do 07r1£‘°{ﬁ4gctg:?ablee§%k laye @1 ga%n%é ra?\

ace
rmdetlweeril% condingorsl e&he ﬂatw;oenl(lSe [Tay demgxaﬁjemtema(ir tngpedance

S TR BE R 6 HE S BBt s G P RfElue FE205 may be
t esitmsted b tHegbysitad bidbdnad bMgaltlhils 8onnk&e@b:m11|e ileudtsatei108 of the flat
[001411 Regaréqulfggai he d ct aE}r [ nte eda

51 ande 103+ RBEN fych E u%[ﬁ il an elettrical

gr @ml REaI ¢S b&neESd &Pfle 1<?aa Bide tliagm@y\&e@z@rmmﬁgeman&%@ the flat
accurately detect an _inter-|ayer i npedance as

hi gwe 485 aploroRitnt Ay Bt e RNt YT ImBedapererhpel petween the
el grtkihbie 965 &m r@{un{ ORdhdi@t 219,285 AP be R348l iodbrandM-10

conponent limit or elimnate the detection of
f apB@s QA apﬁpwawy jsesythagy hplig: Hor exanepde. iilvphish inepedariep nter-layer
30W El%rl]19§9(§)5ﬁrﬁ{1aﬁdq}lé 1%§1t lbé]ﬂis tlb‘%htﬁ]!; dhe %@Jkﬁnﬁ%@@omﬁa%d impedance is

inter-layer shorts onent al so
| i AiStohoys {@|9p i TR Nt I@Oﬁhlé))] thus the hlgh impedance mteriayer short may be

virtually undetectable. This is referred to as the real load effect. To avoid the real load
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detection of false alarns by perform ng post-testing
on the flat wwre 105 after testing the flat wire 105
wo evosion2eé - | ayer shorts. For pre-testing the fPEL/USINB074247
105, the source/sense circuit 900 may nonitor the
c ofiithst taglegingfiort ey fbcashonpim) @12y 08 placed ia theofestagéion Brodule 120.

Si {0 - t
ot S0esBiaidh 1 AR Bl b BRE (ARG (BT on o poyer wp
detegotred WdJrie tred Wi cdnnenero 3dl ptrémss of teblaghérblat eliminging @ 8-
pr t ing a test signal to the flat wire 105,
H@ ? Emggﬁ?%e/sense circuit 900 may wait for the
d |ze bef.ore, a |
s @Pal oA e G U8 el AR R ch Bl
f | ainduétoe 210,215 afid goutdhe ddnamctm EH) 205 tlitaEVvﬁ eemnpérest B may
e- based, 20 test signal t he souyr.c se .
o PRGBS S PR RS SR b R BEHHE ShRF dRGyprior o
t hete fiill albctuficaion OBthé @nt waire/nlst age signal . Furt her
vol t age- based testing of the flat wire 105 wusing test
Si [odakg] nrﬁ‘)he ml.WI denppeenBio sdy amnlo@lagmaﬁtetthtedeeecnsn af false
vol ta det ect ed o he conduct
10 b P aring Bre S E68 a5 ey B §irk 10 BoriS bz B Rgpie 105
t has eneflagsr dharll YIHeKIWI cdnfibdnb@ 330 tnal/ AR llhht&)r\éﬁinhﬁgﬁhe
25 based nethod of tesfing the | oad S|de of .a fla

wi fdection of Biyse gagii %@er@ﬁamw%-tf%lag £ the iy, wig 105 SHer testing

| e @RERErE BoPir HRALIHRS sk epoﬁﬂa@festntgem%t WIRITBN gkt

340 of an ASD 100. 'For exanp he vol t age- based

e SRR sisy cheuibHI0mameiioy tfl‘}scéﬂhﬁqfsr]o%hfg@ﬁ@f“&l 103 derpogdiage

15 pogl% :pﬁoxf tb@rtanéMlﬁﬁgta%ftag%Mﬁge%%st Sid6h 0§§) the PANADIS, 1fa
d flat wre testing device. [00144] According

t ov@ﬁi@@ kenal ssisessted oh ophel thavedusten of thsdlapwre d Shprandaepplying
349 Eegpsy%régteurﬁé h t45re 08, Hén MP E%e&?%ﬁﬁ%rca§§ﬁﬂm£?%g@ﬁﬁ the flat

y or ocate’llne S| ts or mswres O
a Mraﬂﬂwor@ -ch@Eize daivecapptyingoa &l SASH 1006, HBafirgl85.t Fﬂer post-

3 0
e 50520 L R R AL e
20 53&e£(@1g113851115 6outceNen 200810 UEy RETI hﬂB@@@MtGﬂﬁ@dﬁldu@éﬁ of the
aty Wzret Sqlf')lrr 4% ttagfp sa}f‘g’ :g dlgerE hOd IE &b \Aﬁeets{:ne% ofl tﬁt ﬂ%{t\'I rriee 105
WI ns&ngl.ﬁﬁ shymsls bm@mocmmﬁiﬁedi as)rong\ﬂsr @elrepsr Opataky signal detected on

Det er n| n th he fl wire 105 is connected
pr 3¢ fi't’)cforls BF‘E‘FI@&?‘FJ'W iaésel ectrifi catl on of the

bolof 3{’{1 ﬁ\”gf e BLRY GOFinoflnak SRR e o Bvoliee-

25 Bybassd ﬂ@thad ofifest@iatthdBae s daret Hhid wafe 108 dorlMibwireomp onethults

P b BT R RGN BFS St PO TEG PR i i A oo

| Npéradxhiagicc@E l’v@lfatgl: %a&efmrﬁ)dtnh@ Hel p'aftlc\é/laﬂ? udd¥S ih & @M@l purpose

electrifled,. The nponent 340 a ej r the contral

u nperiagielaydre é?sg%ysﬁ& é‘i‘%aﬁé pogiahls progh ﬁ@awm &e%m@)@r%lfe
flat wire 105 before the flat, wi

ol GBAFHY YOS DAY 2pA°E Ol inyerkiog, hendli cemapnEgh 1A may

30 of iRz hé 8NhoRTAEht BN IGRARAIL Nde kD or fobatk 11H@§£d@ﬁuits or
i ncorporated into an ASD 100 accordin

i | migvises of & BatavisoldS weniectsd to an ASD 100. gefore the relay 3160 of the ASD

160 is closed, thereby allowing the flat wire 105 to be electrified, the DWI component
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the invention. As a prelimnary matter, it may be

noted that FIG 9B depicts a different source device
wdodsamt7elest i nati on device 117 than that shownCT/nSIDAT74247

3. In FIG 9B, the line side power source 115 is

I N34 poy adeadurrtitdatddensioudtc esday ﬂetemileOEBSamdhet loed $idazhd

15 ,si de destj nati.pon i,ncor ted i.nt,o th
Soeftinng She b eu B ys Mokt R R R e Ty ccur
f oDeRMRIAPIgayhetter thb Baswidg DO idl eMneaedl&apér@qimd ecthafull

standar.d el e¢ctri cal be plugged.intaq..a

el BegFiicason gl dat %ﬁ%l‘ﬁme e TReEr e By oe betss Barm, or
5i nﬁﬂo?ﬁ%ddan%@cﬁse@ﬁ@ﬁﬂsk&@' BQlﬁﬁzh%b%urrér@-@Mﬁheﬂﬁ)dS)hﬂWDWI

in FIG 9B onponent 34

coRRRIINERHBthe DIV spmRorsaES 4 andior &leé%tml Apit 312 WY detergune

Ci %&hérsd PR Jvire 189 hAMH e PNE B JTREQSRASE tHel fla€ Wirk 305 %0er
920 5 that are used to detect mswires and/or wire

f aaimtgﬁ@eh D Wi sampginert 340 snd/ortheceaiie] yit 1dinay; alletegmine
| nc etgélrgi ?@&bit& Qﬁsﬁ@ Hr%%FMrQ ‘1'(]5 §ef9r1:5he 124 Qrire 985 i B LIR .

or controlled by the conponent .
oA A lohst | (§GYon tsfaescﬁe%w iy &ﬁd’&uWeﬁtSbaQQﬁDWQ wmp@m,qt 340
sense circuits 8 may be included in
t hthaf inay baineerperaed mﬁ@ err ﬁﬁ@elﬂg mcor%g terig iHyperaiiygyembodiment of
c ."HB‘?W%%&& 4zQs z{rﬁ)ﬁnﬁﬁg%%ﬁw‘%}p@é do@é?i ﬂl\‘éttFli‘Gt ﬁ?dépl:c% a different

Wire i nter excitation circu
90 5qur&@ 1 vien d03 enisiestoiaticuildviced 13 thag 2ignt slgea in Tie. 3DWI FIG 9B,

CO{F}%?“eQIt ef’)ow?r XFK%E{ 16610%1%0%% 1Ht% heasoucgtdeWcJ f‘()?:]agé the oad

connect e een properly termn
15 pr bide désandtioa 185 &dhedrfarated 1rm1thaﬁeat1haxcﬁll cmficwll e SLOba sfﬁkm;on

t ed
e AR ettt IR S ER bl S iRl Bt B plue
i nglatiflbnbe plogekiead ah bleakibd catndud tfokie ROEnasingl déwe 11‘7 included

return onductors 210, 215 forned on opposing sides
of ORHE lclleptQUWiESp) e conductor 205. The el ectrica

2P0 05% T et 7 G gBe R e ke 81 5 5 (o Aicion
20 2008h QAL 2o ildB20 B /dr 0 é4 2 4uits 9950049 204 oﬁehﬁ maakingedrcuits

el ectrifiable conductor 205 and return conductors, 220
22815, PR0. S35 3t R G ete NI e Bt B 4 e Bt e 105,

or Ghé@lcHasdsl dn'cuﬂtﬂ’ﬁlsm 02l the@hseairbMls 18 92ONEIH may3¥klincluded in
accordlnﬁ to the invention nmay be used in conjunctjon

wi Pheearglied bt thyPME compancst Alé‘ﬁWE’SHv%‘ﬁF?“BHHP“ wiqudy 205, 910

regal gk 65%e Sfculih 615!1 '92@ 805 aad bk YRded ircBBEMGHRY BO interface 311,
contained in 5 that flat wre. [00147] Referring to

25 FI @&d §BDWienmpperg é%'@ﬁ)éhft ingogniEycaties with e fof wire {yigterface
10314 {A&fm@é&%ﬁ&%n% L J08NG1H nli 'sage BirGHS HeLty2 ) aﬁngge DWI

Si gnal over one cond uctor of the flat ere
t es@mmewrﬁéﬂmayntbteenmﬁ wihpiderot an,edﬂé gennseisd g the RSD 100 has

géen‘%rtﬁp%q}}@&ng [ed ﬂ'()leéol{fxﬂele(ﬁhﬁmono @E ﬂglx\/@ﬁr@i(ﬁ} ’IthIQQ)WI

ssoci‘a con ested for
c ucoepinediB40 midplctad Imig Gt PRt ddalgned mtbewswbm _T;O@un@xow“ﬂfédm
cor ect | For
s0F 4SSO QR8P R IRE sy R

coptly et dford2d omogpobing sides of the electritiable conductor 205. The eiecmcal

flat wire may further include two grounding conductors 220, 225 formed on opposing
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nmonitor a second groundi ng conductor 225 for a current

i ndi cating that the grounding conductors 220, 225 are
woweedios rectly. Alternatively, the DW conmporenuUsSBd40074247

may transmt a current-based signal over a first

I efidik Bf HRREMEIEd cl&t@fiaNddnbgiior s iaﬁchetlﬁn téndaecsndo, 225. It

ret.urn conductor 215 for a current dicati

" oty Hovesat e s topiy theps of Spist skafyn ‘aﬁ%ggﬁ}%ﬁ?ompmm
t Ok Qe R ARSI 18 28ed id ¢bnjamBion @lithfafly flat wire (and/or
conductors 210, 215 are wired correctly, then the DW

CompeneYintiombwira esR@isne b teRand pedoopiciasy gontained in
5 canduet Q%.205 of the flat wire 105 is wired correctly.

Alternatively, the DW conponent 340 may perform

ad[@b‘imn alR etefSiicSto FRG Vﬁzr ey B/ admpdenI48imavitésethd @t wie 105

20 term nated properly, as discussed in greater t
befopwisniiren by eprsmdiiae a pryrant-apsed signal-per Qng CPRIVELOF A ﬁ%t wire
te gs halwrcusrient
mﬁsﬁaqﬂg&f%%@y c?g}o?% g@ﬁ%@h&ra&hm@m; :&;gnps Are TSI return
c usngraht F@ezwnmie,dh@&sswmemé@qﬂa‘wé éhedeprduet 'eﬁte%?d fgr f pygrent

glcat?nﬁghéﬁl%é fFat %vnre H#g is]vglrem' Jol’r%@t[{/ps{:or fngﬁncleoﬁ)l@ DWW cdMPonent

ted correctly destinati on

WDM eaylPGsmRG cpﬁe}it@;edmgmelt dveda ﬁlﬁdgrgmrdcmﬁ gonglgptor 220 and then

det er.m n et h

OO RSt DG L DA PSR 58 A B0

becahdsasis ieol 228 ag:rvemde:brrecdbft aﬁliematltzelwthd DB comderrest Hl¥dnay

that the sane :

o T e AR e el st AT 00 e 8P B 8 moniora

15 begRon Reh eadtaciti1g.fod erbmdtehdlcitmgtmthefremi‘rmndhe:@ts 210, 215

wiring, ,a ground excitation circu r cotro
of W RBRPTSa c Do EH S T 610 ARe D iR 210,
312)s F8Wirkd GedAily, tRenGHé DWtcofip@ifal 34viasy prefuniesthat the
groundi ng conductor 220._ The aégund XCi taéfe%] CI th
90gestrfjatiRcantueiR 08 &f fhslat wire A0S i S Algmatgp: the
Ot BGFT BHIpbARL §4mz§ g&fo%raa&h@namtests RAAGTY tHat g flat wirg nEd is
over a 5@ 1 WD 2008/ 014276

20 P@ﬁ%@@é??@m&?dlsﬂsﬁ@tm greaGhesHibdon ik eprepesgo FIG. 13.

' n‘l}{léjginrégt thg’tl“lg 1R er'n{Hytb%q ;ﬁ‘&ieteﬁﬂinhﬂ P &K &M Surrent, which may be,
isolators, and rela In order to transmt a current

si fmakareme.d Othilliafrips sfft@wwqaﬁ detpoted B e assocssay, cogduciag f a flat
si gal {WRe@ U e flhated correct]
corM B 1 E Rl Berll € I plR 08 e Ul b cormctl
t het the dastingtioninmdiiled20o0f the current transforner in the
ground 5 excitation circuit 905. Additionally, in
25 or [148p M miethiod end Hesuitdeyrietandining whether theygpdngingsanductors
Ne 1 & | YA
Zfég ?%,ﬁ cr)]f Qagt é&lft ealttOIS\oNﬁ{/e l:ée%t? @&re? Qgr{)%'tig’amll B&\(f b ﬁggcﬁﬂﬁqng ater
f I dejaienie wﬁﬁrbe:tmc’grs&mtielnat theaamb Or @simélor mﬁhed\mar} he pedthe
g%? é’ wf;%ﬁ)%ﬁhe re C?ornrgiac%?rﬁ 9Y§: rzr%\g/lgnf tl{eeg lerﬁefvl:(gr?e%ﬂy In order
f r e Iﬁ@'}boﬁf:cttvhﬂng |agm@.lndte1tcamsnm t:tcent %05 untﬁﬁe cotod ptithe DWI

ex0|tat|o ircuit, 905 a fre G
apﬁ(?raganﬁ&tt éﬁ)&a%éhwng%l {F%nesmétuarcglgrgﬂ ngfodfer a first
si giRahding sauabezRte d'he rgrduhdl ESdiﬂatltbredrch@GS triag bé am stcitation

roundi ng conductor 220 ma
g current trgns ormet or any ot%ler sultagle %evage capal:():]e OP fransmitting a signal over a
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alternating signal that is used to sinultaneously test

both the groundi ng conductor |loop and the return
wa@onduoc2o6 | oop, as descri bed above with refereties1007/074247

FIG 8. Alternatively, the current-based signal used

t ofitsegbuidiez @nouuneti22g irchrithge bamot Mbedr[aymulmﬁlekms,asoiators and

separ at t han t hat, use t the.re
coRing: B S tenspa e it optQing R efofeipEhgfiberor 220,
t r eRsnkl @y Betd & drive atvolrgausdinngt canvduat ohicR 20turr forces the
t he groundi conduct ors 22 225 are properl
T e ey SR e G

5 desichtp@dn GRuiioek)| LidkZthamy)Gh bbb Mibignitd1Be FApIGE: 6DMEI e
110 via the secaond, groundi ng conductorH§25 A ground .

seRsdalgyRigred onths thphie d0% dherierphisansBiisA 3y 315 Gruvirargon

COREGi90E ndd De ABY r&fRichSBRuchQred @Gh 58 of i He n&hlm RSNt
on the groundi ng conductors 220, 225. The gro

nd

s efrsueasy wnictiopgicdyelrdecsicabssh dhcepidingip an aspect of the
tr %éﬁt%nﬂﬁé fi@huehty S@Ne QEna@Bangﬁtl&%rbysfHé ér@@ﬁcﬁex@ﬁé’tl&%tmult 905
capa bl e Of sensi n a current i ncl udi ng, but not

101 i miay belateoliequensly of aprsoximgislyak08p &iz oaawaten| Thepufrepirbased signal
de
ey APl AL GRSl 0T 20 gt o
havlerivees sighaldtht Gosedtsingulonedusly 1o é@thghmmourtdmgmoa@rctor loop
to test for . r ' '
PR <L GRUERF gkt PR PR LT FRE g,
t r Aﬁtsnmnm*&ksa theo:turresarﬁase@aswaal iseq)makst Gweegrowndirigreshdycitr lpop may

ex B § Sl LtieL i bt PR S Srb T B2, 11 v st
W%PE n d u Ct z?lrhas gee trann? tttgcy 5{62 Qtﬁ]{sk? g o%ﬂdiﬁg g&gilucter 220, if

r ans m
3 Othemmdtng rcoﬂﬁﬁtorsaM[}bEmdf propériyaarnaihited, ml&klltkng&gtagwﬁl pass

that i sed.to simylt ously tes bot h t
or st Eotatod aopis 87 ShEre b Sk R e the second
| ogRundisg casiasbbEs. abgvend shidikeit 8rnmacddal thiie se@ond
20 ?Ih tgreoirug Elé \égddggo%%ﬁ%@u o engctl_b %%WSI ?%gt;a‘%%{eﬁdont tge tgr%%u%ding
PCIéﬂdS&@QHz@ T34 T he GRAAVSIG cilcQRO15BMy BE a SerSRRALRER
%nal t han that used to test the groundln conduct or

ansformeppr ihmay §aally Hhe sHBEK 4oV igh SHRP O SOTER 28U st

r et ddiHOoPd wet %n&ﬂ{@; rebiftolsNiGolh@UidY HAPBEME HON&s210,
215 are properly term nated, then the signal wll pass

t higpaghy t hese tﬂ\ﬁ$térﬂ,§dneﬁr34mwaesoh@@r@a@l whetheH e fe@urh Béhductors
sour ce nndu e 110 via the second return 5 conduct or

2521810, A13 Bevsrhees whekcqTer bt tho Jpdsisiin St erder tp &t fog correct wiring,
Seq QARG &L tHiBn ei@agmb%ﬁder%gérémymg@)Wﬁﬁﬁlnﬁoﬂelg@t@ Ghnsthits a
current present on the return conductors 210, 215. The
r etureni-besed sigedliovern 4 figpotumasongucter H8nisithegsamgrmasrer as the

G&ctor 220.
e -
| i Tht eatranpbased sigstl gpmmunicstod at t@fmsmit@d @ntethe fisf greending
deV|c
Y st
t h abthtt]lrﬁegrbhlahngmonéucl(ﬁaocp}:sand dlie reermeandback ipoppedésyrihed ahove

curd; % refere%cedt%tﬁét E? Rgmeﬁively, the current-based signal used to test the return

56

AQ 17351561



conductor of the flat wire 105 other than the

conductors being tested in any given |oop. As
wexpBaiazed i n greater detail below, such a sitPReL/USW07/074247

may also indicate a wire fault. It wll be

ap@fnﬁﬁdtaﬂ: lech lrabe & fupabhisigheinhandatusaUO wsathe grounding conductor

ferenti at.e a nm.s
bulons S e R eRemR e e RS utontRoraftial g rewm
0 nccﬁ’;ﬂﬁct@fs 211!)1,&15 @iehﬁdipeﬁi? Rehiia@d Sthan@e 6ignilage ga@nhrbiigh the
nunber of othe 8 uctors, on which @uﬂﬂrregt si gna
i sdeaa%aéwg&du#ﬂc}.z ERETHNR Lo thy soyrqeduqdu the secgnhieiuny
5 t Occhdh @b 13, RORAWE tate AkQit 920 EbnReGH o ey set:d'iﬂtretluﬁ] conductor
ap r oxi mat el %{ equal to the test current i s detz%tzls %he

SPEChs 1ril e cEHAUITat IFSCRLR the FREHN CpRaupiys

C 0%&1951 SHse SAQicvRY ngﬁtbs b @%d%ﬁagtcbﬁ&nt thsfatheebiSe il b abl @her
conduct or 205 and e other return conductor 215 have

begntaple Seipeerpatis of wABRhRPurERbRpding, fut gottlisydted de) rsiifrs,

issg@Fﬁgggjhglgﬁ&ggyﬁgwconductor 210 and a current
signal I's detected on all of the conductors of the

ipfl @mw e &c@érd(n%h@ afd %@&%@%eQWeﬁm theH @D @&.ﬁpdﬁalyt Rave M also

wer” anplitude than the test current), then the
c oﬁqs@mrm that3boflareiredkdB s it rsminated Peepwily & afcatrent indgtested on a

angontd[!ﬁ& 1 ﬁé%"\l\q}é%@rﬁn[ep%%% &ﬁcﬁ&t l{e?ngéltgéed lﬁ%ﬁi‘@‘@n loop.

beén s orte t oget her ccor 0 anot
aspe cpr@Jfled ingrdatey dettil belpwi dueh Dyifuatonmen elma ingiQterpgyire fault. It

us%zi be al;pg)y ma?e%ttﬁal%%c’ W&xﬁ%@%eflt%’{tg ﬂa?{&%%?nt}gﬁg%epg&n a miswire

15 pr ambm*tvm fautt hoeseﬂ Iuad)n thie nexgdi@ble pf il otlrrd11051gm detected on one of the

electrifi,cation,,of

c oﬂlé%r Cé)ﬁf'u%%{ﬁa?{jégf b&%etrgi o&tiw ‘}ﬂ“é cr P%@tgerr cgp]duc §S %nnwhmh a current

nogigedl @cdetdcleide ttof éxatnpw, ifa t@Omﬂ:&ﬁt b yipilied nes ordtdrn rgnductooN O
WIre.

ev curre t .throu
L o SRR ORGP Su a0 kS b heathEis SRPAE Soh
ongle&ffialdé cdrdadiondoseihtDdihe Imyeas@npaﬁmtsm&.ap Iﬁetemhu that the

conduc ors 210, 2 the DW
20 1o BRI LR 20 eher BFREPGRET SIS Ruvpgien MENired. As
200811 420601 8T 52088 O #ppAdd toQtrB@Rfn ddndlictv 216 addb current

layers for a return current. For jnstance, a curr

ra§iE is detesivd op et @l thisordratorf ts anyies 10aH fetecte Surrent
conaual AhphAtQ, io@é‘ﬁdnﬂﬁ infdB %aB | teé’é"cﬁr‘?erﬁp then TRED WP mponent

conponent” 340 may then nonitor the electrifiable
coh%@ﬁbﬁetmneath@r a Wiee BRI expts a%t#lét the enndasiprg of the flat wire 105

5cogggq%9{§mggpg ﬁéof the flat wire 105 for a return

current. As 5 a r exanple, a current may be

tr gﬂﬁﬁ‘z} t %C%,ng}s aﬁ&ﬁé}%\%&:{ &J‘%heem‘&&ﬁi@i% %Qma%n@tménhm may

wTre 105, and nmponent noni t
t hesedh@cmenhbased methad ip dmww@t@r Qrm: ar@ats’ ‘axmjfatl}ﬁ%or inter-

\c/)\/ln ?agglji58§9§ ;?re&'ﬁp&pt%k A G0 r%rr Footg% glgft%'%rgaet%%\?\?h]% lat Blre 105.

or a return curre _
c o%@ﬁ@ﬁtcoﬁx@enm%bmbdm@t tr@@tiawg stfagtis omiagwin-etestrified flagwire
MAre f aul
%5 52)1/ne51rn owV\fS%Q £ Pﬁgx“t{t ?u%l\}ﬂ a mx@l%@at vﬁ%rctoggi(tgﬁor such as the
vv| Eilacmﬁﬁlﬁe easmieetboZ(}SI, G th@Bgh wivewt of TS Ihasedsumsi the return

i gon%uctors ZtIE) aﬂgmﬂl Qheoﬂw-l) cg}nqgogegﬁrﬂi) may monitor one or more of the
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groundi ng conductor 220 by the ground excitation

circuit 905, the sense circuits 915, 920, 925 may be
wais@dotredet erm ne whether the flat wire 105 cPC/E52087/074247

any mswires or inter-layer shorts. As previously

nemhﬁdWEWﬂeﬂBEMQﬂsﬁndr&am&mncﬁr@ufmaﬁmﬁ mayrebemaskd 15

to,_deter her or_ not th ng., canduct
2ot ST R sy s P o OB AREVEL B e
Si D&Vl cAapbiidnoRsll thyy thé:’naoﬁle:tr ttﬂfene laiimbdleciondutidr zeszﬁxmhd one or

an electrifia 0 en rcui.t 925 may be
OB St B i 02 DG Y I e Tl As
51 Nhrfither ay@ipls AQLrent hfay de GUfighadd dasedeatifaad cdnductor 205 of the

det ected qn the ond retu onduct or 210 by the

et auSouais BRiRospoent iR oy Ok spdBiTe <490

Mayonddctd@ 280,918 @nd Mhabnd Hah&re isfouadling B&rRIbctbAYR0, 2BQ the flat

bet ween_one or nore of the grounding conduct or s 220,

Zzsmﬁﬂasgﬁéfﬁwﬂﬁﬁﬁeﬁof the return conductors 210, 215.
arly, current-based sjgnal is detected on

t hLOOéﬁ%}ct (g .DAMI wryshe Stbmap geme tepinedpritsivites ipghetlat wire
10S e?ﬁ;ﬁwﬁiﬁ leStitiel foP¥Re faﬁlh@UW&:f—fa@%‘BBﬁ@&n B4 QafBiYe FBL GoRtDple,
that there i's an inter-layer  short between one or
rmIWéh atferenis g TS, njcrbadrat-bissd Eoipigngbis trapienittgrbonto the first
gx%tj{xdlﬁé a)thldﬁctorzlé(}q)? @l%&lg{d e%gl%atmh QQMGS%@ %se circuits 915,

test current appr ox| mat el g 10 m | | i anps
( nﬂaﬂ ﬂ%@/mble be pyed e determéng \blmltf:r thedlat wire d 0 pamipind any miswires or
co
R, R pleVEpef epttlel, D Broli SR GRS may e used
15 916 dtetreoesviathei gnsk tmfgrtalp@mmrrrhmtersyZZBJESrhaw beempeopeny

t he_sec ng
cofpRMERR ., YR ETATRNGNT e Fflp stERi Nl thd an
c oaiﬁumt‘ orls (26 s@ﬁ5ctarue %Re a)}:aerbb yasetdeo monagrabic ﬂ&tfw;re 105 fora
a g~1 sdﬂg:l or 6{'#&»1 F 8&1&@? gr%ge}re%lb asr%d gnéll is %e?ec%ednmthesse%gnd aretum
gr Mdttﬁgzmydhmieﬁrrn 2266 cﬁ'clile I920 hbenDW D&drpompemnint M{Jmay
1735156. 4276 PCT/ US2007/ 0742

20 GateriHe AT 7 *aﬂer\é@ﬁ %ﬂ RN “‘é’é"o&q'éez%m%‘} fe

NotordLOPLRY, 226 LAd Bd @dncaa gf thb &tur@%ncﬁ;@tmemlﬂ%ﬂaw ifa

prevent the relay 310 fraom hein | os even

D BUTen-PHCR O [ACTCHRS BRI g ki 08 B f—gﬁctfffrab'e
a Gt &Rluitios. ARl BOIRImBSneat $41ahayt Jk@ermﬁiﬁ(iﬁm Cherils ldﬁ Ehter -layer
conduct or 215 by the return sense circuit 920 o

t hahast kepygenopapi moms of Bisdrunging sostusiprs 78, #5ewd rﬂi'ef"ll%i’é‘l‘%able
25 SERSRLGhLF g4 t 925, then the DW conponent 340 may
detern1ne that there is an inter-layer short in the

Wil € AOD exdiiple %SIQQHBQ Re gﬁproﬁﬁzgtew rhi@h R BWUE Hay be

the relay 310 from bei ng cl ose revent
el genslifgdante b figt gf@ﬁedmg Fendugipy ?ezm@w flay i S py ghe ground

coghiaadd QRuRb1EX Gk blgxﬁ s@ﬁs‘é CHEdiSo I%Qfétect% ]aQ} g%ﬁ?ﬁbf%ﬁﬁ}%%mately

circurts 915, 920, shown i n s sinply
oné0 pulibinpaer A sepnd gresreineg eandheter &2ﬁa$emﬁiy D%I Wnﬁrﬁ 340

308C &%g/ g?@&g %ltd{]thé gr%uf?élﬁ g&tdu&&‘é%ﬂé 'ﬁg ard ﬁrofy@rllylternﬁnated If,

on Cl rcul
however, the ground sense circuit 915 does not detect a signal of approximately 10

milliamps on the second grounding conductor 220, then the DWI component 340 may
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and/ or sense circuits may be used to transmt a signa
onto or nonitor any of the conductors of the flat

wowee/0i3 Usi ng the exanpl e above, when a tespCEHUSNAT/074247
is transmtted onto the first groundi ng conductor

228 terincaBaithd QBRIdirgeRsQIchIrs ml, nzmy n@tq;rd;ﬁrzys@dnrtamd and the
monitor the first return_co tor 21Q of t flat

wi P& Trempengnt 340, may praves| f&ﬁaqay 130t Ritneclpwsd Toyprevent

I Ng18dirifi@Yieh o S0 fiht Wied VIBE M dARRNAIy, TN @rrefit i§ ﬁ@eiﬁf{d&iﬂﬁﬂmﬁg}xe
conductors 220, 225 and the first return co

t
S S oond e pongectr s ts gt e P ongBs St

5 UWQoni G be%?@%&%ﬁ@db%]ﬁQnse%%@uﬁ ISR KRAPWI Eorh RE¥NIB4E may
wired correc inter-1|ayer short between one or

rmdféereﬁnetth@ t@% wﬁauifﬁ@r leyw gt Brtke Basgviredds. Ahg Diieopgonent
RY:! mhyFthbs Ere%?{t‘ %9&]9}5 31"@119064\’9%19 B0 E?evglﬁtefe‘é&ﬁﬂatmﬁ of the
the return sense circuit 920 that 1s nonitoring the
sefdndra ¥Sur n conduct or 215 [ 00156] The excitation
circuits 905, 910 and the sense circuit 915, 920, 925
meiPOBBS5] | Adercpobiasin dfsrGtatiprcimnts MwBbhernsemggircuits 915, 920,
0 Al Bfi{ @1@&&1\{1? H@ 9%3']? s@ﬁgg Jng%g{?lglélgﬂl(g (H*ﬂﬁe%e ggémts t}%ggafaﬁgused m
sense clrcuit may be 1 ncluded 1n
t heccbtchnce\mnﬂethb pesinhineedtmoe [1D8il1D¢ indessigod thet eRyifation circuits
co nent
Wi ?xgﬁ I3 58156 ;r u1 a t%)% éxié%! tg I%qt P]Mrpt %eagtgrt\ﬁdog 910%1 (ﬁ‘ afn gf th
c onctrrdod:tommftheﬁ'[bﬂwzr@ 003 SUngAxlhd mxawﬂahbwe whva a test sxgna is

t.- bas
ORI Rk 05RO oy

15 nopéckiad mﬁgltdrh& genseinctdnduwitdr2 19 bbthe MR @ jre IR aretarn signal

return SI nal. The t stln rel ays used,to s
A R R P gl gt ot PP pa oty pP i B setpghibrs
10224, Qgﬂgktﬁthﬁ ‘M‘b@l‘btﬁﬁkd}ﬂl@ctar PHRSUW BNRNInderFloed, ehevdrsthat
create yt e testin SSI I N nmea
t héef@mer%&wogewss%onavﬁﬂfﬁ §b"a %3% %&t 8R! &eytaFFeW’FTcg (or2y, any
W ERerli@Rr sbﬁmsa‘ndéeﬂg)hyor xhb‘x@ of @Rtdré\Gd n%h@ﬁ(cﬁjcmmmssdnd the
in | ocating AO 1735156, 1 MD 2008

20 pCfirsysso w@m@n?m ppuld a'éﬁ be figpecties! RYGRBITRAUTR Fse HikpuitPZQ that is

be%nﬂ@)ﬁd@tﬁ@%s@z@&&héd?xdh&&aﬁ'sz' ng flat wire faults.
As an exanple, two testing relays 930, 935 may be used

by [d0186PW THQUBRREA LirdAd 903] 916 Bk 1B %ﬂs@arwﬁtms 920, 925 may be
nDn|tor|ng the flat wire 105 for mswres and

i nﬂf@ﬁfﬁﬂé‘i}/@rm@%ﬁr PV cpmgpnenyidl; Aligmativel b excaMigream 05,
P?ﬁ(ﬁmhggéﬁswcuﬁéjﬁw 5af923 ﬂ'lgy BQ %iu‘d&é Ini tﬁ@ﬁattvﬁﬁat D hiérface
ays 930 in n0n|tor|ng lat wire 105 f
25 i :-m raad therdWi pareponeriddp maibe @rscona@%%m gwtb éheCfé'cﬁ e /O

e n FIG 9C,
mng’ﬁgjﬁ%??’ %f“‘%r ?lt‘]&ﬁg B%/@g"igﬁgl er“?ﬁ%ffig’% }9%3(1)2' 935 i s

acié@it{ﬁ]j %ddt%%}gﬂ? *h?é CLW%Q sed'BE&DEDE RE Wﬁcﬁ%ﬁé@ 340 may
InacC ose pOSItI on, a defa
st atlbzermny oemoset testingwiistin btitnctipe with onéiring the mp@ %lwellts 915,

i1 Spbrh B0 2B e L s e LA R B Ao e

30930pn@3ord & laetsudtied]at tvire lmegcﬂ)mp@mrma@zg)a mreasutegsnt. The
Eg% ltcgetratqvcyldaggge te%& ﬁ&?)hs m yl aesglet i m #&gmg %e%ﬂgeﬁt%g%gﬁany two

1rs
conductors of the flat wire 105. Accordingly, the testing relays may assist in locating
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relay 930 is actuated or in a closed position, the
return excitation circuit 910 nay be connected or

waebmsbhert7¢ o t he ground sense circuit 915, theredyUS2007/074247

10

15

20

25

creating half of a loop necessary to check for an

| Ndr@denti B conl@idrs DRt Ve e Becditis@iredtkitor of }otdfﬂ:ﬂgeﬂauwi’re Lalts.
conductors 210, 215 and one _or ound

re of the
C o amelesng e e 930 938 mele st B BRI APt 340 in
belonraRiRANEItHhHoMRN8g He flah&irt @031f0R nGEVIEN Gh®nSer 2hQr shdlb FIG.
and one or nore of the groundin

conduct.Q 225,
t Fnis@rsehamsgip diggram ¢fan @asw'wé)\é{ﬂmn?@eméﬁ 5*@5\«@ Brvlsting
34Q1a94 $3p, 983 BGhorfiBAngd @hﬁrwdeams forsARWires aﬂdrﬁht&alfa_l/ét shoxen

t he second testlna rel ay is actuated or in
cl asserding s Farialyembo @%@m rﬂw ié\f@@ﬂ?lat Potopnie fG- 9§mh%ne“hef

Wt%eﬁﬁ@@&%s@%ﬁ 05355\15]%&21‘?&! drGinlobif: %ln%@tr{eitﬁt’l:r?)@ e t&'hng relays

sense clrcuit 5, thereby <creating h
| o@;ﬂ %aegswlysed cpom@t: R df‘»f@uft siate inkpy @iist imypdyichstndly the groundmg

léx\f %Qi tﬂ ({&?agﬁ alflved g)ese Shp Eegbél%qgé"ﬁﬁt%fﬁa 1®30 Wh2r}l5

e conduct or an 1 nter-layer
s hmmere)f ittt isstbgt‘ﬁ!laer??:@,ri?és & actmated, ©f DWkeconmpongm 340 may test the

C o C%uc 01H§ fclz]r cofng?e%‘e %\nglllq%"}% Kad ?etg %tc:%hcfdca)p llc%%ﬁse.cwvﬁ)% Prst testing

Iete
C O:ﬁh@@éms agd@tediol ln addsed po%nt the rﬂ:tnme:p(elt@ly)e cirghtdi1e may be

A N T e RN

t OndcBBhry t@Ehgk [t&lan Qiterdefea whdrt Istha¢e@ne of ﬁGﬁbﬁﬁ}heH’bt@'ﬂ 10

isS an exe r owchart t he erati,on

o Boratb a1y g SR B b oByE R ungafaas. 1ran
34@ter%ﬁ@9ﬂﬁ¥ﬁ@i5¥5?eﬂ%ﬁh bﬂldk&]tcrﬁ(ﬂb bf/@e ﬁiﬁlﬁﬁdbl@ﬁbrﬂlet 2115 and one
I nventi on e owchart af FI SoC

wi $THErR of g BFuRging sy cigrs 2&&@3 thsh t@%%ﬁ“%ﬂmp 4Ehd the
Ci DWI'CBMO&%%‘JU \bi@dieﬁbﬁﬂ@m‘ﬂér%&yef gfoet SnEBartyd whtGhe 9Rond

If power is _applied to the Wgonent 340 at bIO%

10@5ingtrplan 93his apipicd oip grviased mstionele Ty c¥e gl Rrcut M
104,9, be%on%&&i‘or]s%f%d 15 R Wi rRORRP ASNEns3 40 ciTRy2 52 BRIYy a

test signal to first groundi ng conductor 220 of
t heretingthalfjof @ lopeslecesrsr@éshto oherk fpvam iBGHHo R Bty cesonegHmore

ol %fg&é gé%g\é\ga?ur?ggtggj Q8 50,8GL &é@&%ﬁfa%&&%r 20811 919 mtté? layer

noni tOf the remai ni ng conduct ors of
f | shortwixists beOBeh one er mere plitha regigreanducirs Hllpdld angzie el?%féﬁ&blﬂ

ce %0{% %ngheﬂqﬁfe Egﬁié &l enc%m%‘s% %glrthé BWIQ:BQ:BE&%HP@IO will detect

con has ern1nat pr oper |
dethe nmmiam sh\h*et Woen the ﬂ%t comgrne ﬁ#‘bmmt@s utgpsmng then both

stu‘lgfre %P 5 8{# O%P/nb ! eeerx%ne ?zgg %chg t8 %@ &%mca?grd&éﬂuﬂ states.

or |'oop

00@3’3%&6 RS L AR ?Pé’%?@@%%?”?ﬁ%md

r eti@yctidi thefhod iy bed Wycahmsen 340, acm‘rémgm an illustrative embodiment of

o BE RS o DiBisp b o el Be it vk UG g

30 t eadtednioh @il ahd Gﬁdﬁltﬂ.}oﬁﬁcriﬁeh aboveha@tiDWereoepdriendB 3dpower is

Satpry ot BRGASeEPr AR Refoel 0S fieg BERIN coRpaRAL S may
ex bstopibatiMeenAt Biecigroaenge Dy coniainm 880 A2 apd? bteandgnal to

the first grounding conductor 220 of the flat wire 105. Then, the DWI component 340
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any of the other conductors of the flat wre 105 by
determ ning whether or not a return signal is present
wo@mosner2oé nore of the eleetrif able conduct orP@DES200N1@74247
first return conductor 210, and the second return
comdygt ©rbi@k3.015 indamoreton the rengnial cosludetsad thediapmwire aﬂ@ fora

of he .con or,s her n the aro in
oot SR ATbBES 1B e PP Dt er PRY A REE PRANEIAL ©
W greuddify contetiérieoplhak bmmﬁm&d Béferiyeny dgtarrhmlrigl vdekher or not

1065 and revent the re 10 from bei.ng cl,osed,.}.0
oretorerBetiiy el s aifcest oo e Sroond Hgopdng perdSpr s irie
5 hoyewgling AMdi@UbED iS henRterhBicd &1 Rqirest o Neraiiyatef thehhe DWI

conductors ther th und| con 220
2 28PMROREH 3¢ é‘ab‘&?’ t%@ﬁﬂbﬂéﬁ@ g%é"*’ﬁ#’ gﬁk‘l‘”% ging closed to
[ OREea cibbiribb ARk o 3 Pat Jvia@iwlf %@w@m and gr%é&hﬁ@ébnaﬂﬂbﬂdoop

est signal to the first 20 return conductor 210 of
¢ his e leETingg foebe pryperly framinater @t pgk KB fpbeIRE DIMbrRpynge 340

t omafrlgt‘?ﬁ)kblé&g‘l?b2§nﬂt oAl 125, &b mepeh&@ 3PREYEL SO
t he at wre 105 for a return ignal. At block 1040,

10 t héfhﬁwr OF HATOTIEN Cirelit exishi hrexcopis aﬁ@fndmewﬁ@tcmrﬁzm 225 and
i‘fgothér%gﬂdugﬁnss ARk & I@gﬁﬁ get@fn‘ﬂgﬁﬁ kdhef¥r or not a return

t rm ni ng whether or not an appfopriate return
S| gjaad! is psesgntegieyse oomorchd thyedesirifiablet apnduceaR8fdhofirsoresim
| f r

e REBE ! BRPRG e AR abGorls, B ERRELRM G leOieg o
g oaitymfblhmhuduc:l@rﬁ Btharttiarpthe gemhdin g eondettays 2302261 owirb Siulignay
cl psed t event. e i £ 1 ' '

15 308 BB NETN nEhEThd bl ERH SiheBiest a5 1065 and

d epxenremt tledeitap Ibefrpn mpmg klpsedte rprdvnmtewtriﬂcashxtrmfkhelm ®ire 105.

onpone na 0.10 bl
bl ko 5 M (B doinarE 30" e HBE LA
vVn gltobﬁdm@diorﬂmttoﬁ 230005, Béx the DWW BRnpshai sabeb weelinck H30.
return conductors 210, 215 and any of the other

c o[ﬂmsﬁapr SAIQi‘!ockhOS@ fﬂheabwwicmapdxﬁﬁt By mtstapplyianengignal to the first

whet her o rn.siqgpal.is._pr nt on
20 oo ol Gl B o bie 1 B8 m RN P ey o 0
gr a6 L 683 20 I&diﬂﬁbﬁhe Qe;’r&mnagw&bntmaors ecmB dat Wir® Wfongreturn
conductor 225. |If a._return si naI S detectgg on

of SiEp- ééh)@&]&y&ﬂsths%} cogpon g_ty@gxﬂ%wl?et% e returmn co%ductor
20035 Q60 té:’gr(a{»éﬁé%yi? B¢ aét&mlhlhg Rvhbdher cﬁr%ﬂirﬂappropr;a‘{e return

conductors 210 hen a wire fTault may be present
onsighd i prateni,gry the sepou! regipcniEcten Se Shipe Fawn Ce%bwﬁ?aiPop is not

25 90 4LrmBhQGK bd Q%el%nférrﬁi&l@t\é@ Nher (REDMA (ﬁﬁlp@ﬁf@ﬁ BAPhy BeloNock
closed to prevent electrification of the flat wire

103065 dnd praygeitbe relayd19 &onrbeing Gerad to nrgve@éelé%v@wf@ﬁ obiiy flat
of Sﬁ;'eggg Oﬂdrﬁ;&\te%ls m@tra&.rn bh@Rde & @&a&&m&g We Bi%bf?rly

conpon may go t
10&(l)mm[a®d 260pckaAL 048 tb@fkthi 059! CW“W“%W@Q éhb|0(3<4194ﬁa§?¢

I
SPBL PP P BB g G e
30 mayxige bettvoerbihe cdurd @b&duamds 2Hn2 tSomdiahe of témathm grgductors of the
C 0 %d u\&%{i (% Odege?%unfi At he\%err e &&% rgtgg[xos?%r%&ts %%{g%“rt ?ﬁh %géa!)r more of

mponent
\/\hdieh:dﬁctrd‘fabh@:bndth&ﬂ @03, She ﬁrst grounding conductor 220, and the second

grounding conductor 225, If a return signal is detected on any of the conductors other
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10 a return signal in any of the other conductors of

the flat wire 105. A return signal in any of the other
wae@ondoe2o6 s may i ndicate a mswire of the el eceei/Usmbt/ar4247

conductor 205 or a short between the electrifiable

c ottt dteaetu@lnantoroE, 015, tiva aotikehuic pagbe pesat of tht: lflet wire

fl Wi I f, at ock 1 n si al .is

o R, A g TR compton 220 P 0 ok 0 S b B R pg 147310 from

Wi bﬁné.a5sedttcb‘l ﬁfd:vélh elebMbicaprpohe Mlat 34O 16T, gmwbﬁerbicﬂeklm signal

1065, 15 nt the rela fromb cl.os

st Pl RS liion BUET St fhs i eg st fes Ity 265, o e
5 howavIompaRert Ay 1Sbigaaloshs det ected on any of the

ot her conductors of the flat wre 105 at bl ock 1060,

t hg)meb]e Dbl &R mosn el D34 QompncfiB40 tnddlapply akEsT Sigaditb the

al I ow e relay 310 e 0Ot cl ose
A F‘é?tﬁﬁméwuctar %S\N"f@t?ré%%ﬁ%)?l'g*& ohe %S’Y’a‘toglmaw p&? may go
seto bigdkdi 58 and hagit® ﬁheﬁ%ﬁﬁﬁl ?amnch@toussﬁdhdnﬂatm@ WS8R EQ0urn

| a

in conjunctlon wi t h S _or states from ot her

t egignaly 4t Bloglef 940 n@em& %@rpoaffm #q mpydetprg)ing, whetlerog not there is
roal 59&4@@1 s;gtaga if |aﬁ’y3§fthﬁ£ %&%decto;@&ﬁﬁe mtlvhrebﬁpsu noensd 9@1@1} in

by those of skill in the art that the tests perforned
by amshel thwth@r?pnwgéﬁmmetnﬁwate gfmisyisc ghhe eleriBadneongugor 205 or
do a@?ch’t M%% éll:éfnﬂ?oY@coﬁlgucj?& 208 %ﬁct erfﬁ'%e' Jihdr IE@nchEfé»?srof the
set rth in 0, i nstead na

pefhiovimetd231, |ahbia¢kylﬂ§u; g lamrlesmexﬂ @rdetemed ahsoe glith¢ o @r

un

t o RGO N WE 1 b APBIA Lo P n o o B 1065

15 rraynctpmwhmtthelr@s}sswfa:nn hd:lhg oibsedttd greives ekcwiftatioardf theiflat wire

1Q.. | f
. Ig,hhgﬁfc%/?a{g o] rfs&?’n %1%% (l.) ne%{deg 26 ann%of)%% utﬁar c%n&%to% gfcthe flat
t heviedhbtrblogk 1068 tBerathel Dﬁﬁy:on*@omnd&tﬂ'ma)ogﬁ t@dﬂm:k 1670 and allow

L T .

i f statemlz@/VblerSEt ed thaﬂhg o stat€l@bebé attd by tﬂehtesmo m:nmnnemh with
i ndi c ma tore

20 346165%%9 S T eﬁmotd%seifzmeaﬁ%thﬁw 1oh e s 10 1 %W@d
ingdygR. i nformation as to which test(s) resulted in
the detection of a mswire. This 62 AO 1735156,1 WO
20{1&11@1]42716a1E’<CMlL&2tQﬁ¥z/sQ>348ﬁ%osd sk ieih Gie diBiattthenstd @erformed
transmtted by the @e‘% 100t o anot her. devi ce such %
seébﬂlﬁ"“ﬂ%bﬁﬂﬁ‘ methodf thep Wlspmpfiepinf O fioviop Recegsprily have o be

CORBYrBied inTtAE of WY sc€ IMRAR Eftio 34 0f RGN Obut inbGaLRRY B@ﬂ)erformed
unit 312 nmay al so cause additi onal dat a_such as,

25 ex ahwéultﬁaéea%raere Aetioswillbgugdersipechthpythe Rav Iccafvﬁali\f’élh%@ dyes not
t hga MY SRR est38 05 rth h P16, $6, Yubfhsteft ARy Sonduct less than all of

appropriate nmenory such as, for exanpl e, the nenory
405166155’5& seefostbrin FiY. 10nifiang e3t resqlmoqélz)exmu@n of bj_oqkslﬂé5 then the

© P TRdrtpo géﬁ%ﬁ@ﬂihggtpggee@%%m&m €0 3% Quicome

e I ncor Into an A§D 100 accordi ng
t o ofierch pisb di mderst thé ondsahadt paselh in apesitivamishioawr, fagihadis@n.

t t
oL R N8R BGRB8 58Pt
t o nfaly Ge stbed hyhiee PBD cdB®Pomeniy34Pamtby dhe control unit 312, and the 1ndzcator

may include information as to which test(s) resulted in the detection of a miswire. This
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10 the actuation of a first relay 310 in order to

control the communication of an electrical power
wae@aals2f6 om t he |ine side power source 115 t oP¢TES2007/074247

el ectrifiable conductor 315 of the flat wire 105. The

ASDdLeOr may thah bo trewntitta] byttheA 8Bt106td awthsf deyviccsudnas a second

reI e contro
o SP 007 gl oREfind S Ronb e AP BB, 01 andir
118hetcontar @nio 8 12maealsetasaadddivdalch@rssclZE0for 246 pdd, nicagirements

flat 5. Accaordi an as
| ok B o pi e ErLs PP dt R o B bl in s,

5 | nagpeprdenhényory elichaRefoanaiiply the hainex &ifpdfahe tdneobedtdid.
relay 1105 nay be utilized in association with the

DWoO0d62porreat 1134 seirmaticdeingtam dfes bltdrineive [DAV] winipend® 340 that

for wires and/or wire faults. The s nd rel.ay .
158 e PeBES et ap ASTEI09, S Riedt RC e REPTEY oD nygation.
SU@R shon, tﬁeoxsmxmhﬁmcmﬂembﬁl tharnCyt@ lr€lay$ 104, MBOS that may be

electrlcal r si e lin i de po 0

o A b RYER o3 SRS PGa6! 4RSS P conco
10 betiﬁ%ﬁ?ﬁh‘tﬁﬁﬁﬁ‘%@ﬂs&ﬂ%@Bﬂnﬁ oﬁfer fmfoﬁtrolQﬁe ddMEm ErBEBA of an electrical

conductors 210, 21 It wil %r eci at ed that t he

el Beverisp! &y fhg)line é’é?rﬁ?t‘ﬁ‘?réa‘tfé‘al dhegiistipfiabiggoadigtor 315 of

t hehelrRl WHE 1653 NEHECA 15 §00214agy aié’ol&nﬁavthb §c¢&ztif%n%k§§éc6h&ﬂzllay 1105

power sign conmuni cated fromt | ine side power

soly@eer1q smtstol thgjcprmmyaictiea of an ?lﬁ@rw% |S@étlrfrq§latheém@ Fige power

may, h& A8 t@bﬂeezgreﬁ%rt\! ?erttﬁ'h QQndﬁEtofsrﬁﬂl 21'3%’[" ﬁtedfﬁzt RAVRDS. According

source signal. exanp l'ine side power

15 sotq@easgchnﬁhe rmtyntwe @F éwpv@@y@l é%h IMS mebpacthaind ipdepeilently
appf &%raﬁt & 2R3 1 e s@&q/d Q4 )p HO%% ﬂe uﬁt&é‘éﬂn stoélgtion with
appropriate resi st evice prior to
c o thellWE etrepbnemntt3d0 am@‘dcxrto ot tée ot wmlﬂﬁefpummm@h ahderoyis
21 2 6 e
coni B sy T e GEh i ileableBRRba PR RE e such
c oag tateaampl2 ldhe hﬁEEch@ﬂﬁh@ﬁiemcaé pet&mcgns! dftilinedsidepower

1120 assQcj at ed t.h th
out P eS Bl e b e S BT B oG more
Thef B ectoh coRdi@ioseNINR 1S, T1d0] belppiciated 2tht tl’ﬁyﬂebmcal 51gnal

appropriate voltage or current sensors revj o
P BB SR Ro bR shtre S ot i SRRz Boabhe heig ebetricat
1 138werkle2Ql a8 Rcated@Fronf\Re ik ﬁaéﬁavﬂer‘é@r&gﬁﬁ/ Q1A Aftively, the

/ USZOO?/ 074247 current tr an%%r nmers. As shown in

F electrisel sighe By BN S SEFEn DA Ind 198 POV 5T Rg nabeFor

25 Ut kkdrtfd iheDideqRie polier RuRCLIghdlind 18 5 &gﬁéﬂkﬁi\n@f or2ppedaipby an
or nore of the return conductors , and one or
o PRPTERT A HEANG RPInAGT ey rratim st%bwppmsaﬁﬁ bsisistdgyipe prior to

Si gpak SommBREALSSS B 5r8hYE B RO RAMA BRI 102365, and
the groundlng conductors 220, 225 form5 respectlve

[ LY aReR P AREINh hal 8641 AARRIBLd bR one or more of the
destlna ion nodule 120, it will be appreciated that

onrgjurgsendisipsot Ondlp, Bee erimere segor 31 1l AL, A asgciated with the
30 COWF&% Bnent /3\@@ lnta% B0kl td fostWhd fhat %eatleﬁ ESGh@t %ﬁaﬁ.atrhe

t he sens utilized to test for a urn
si ghabr rowetsﬁgo@léb(t, rfiliﬁ,dbl%m@:oh@@nmma@o&ltwr@n@% PENsSors, as

”D?Fev%fuslg '&?scﬁs%édJ M ega%ggéj GiheD Jnh eog é%re s%tlts%rmﬂbf"ll herag may be
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10 [00164] The DW conponent 340 of FIG 11 nay test

the flat wire 105 for mswires and/or wire faults in
w@2®sM0i42a6¢ nanner to that descri bed above for PEEUS2007/074247

return conductors wth reference to FIG 10. For

ewwebt&sanifeﬁnhe@w AGhbRE i€ PININ] ®iabl Moreabn@rs HI1ectinFcdko may
ghal. onto one or nore of the return con%&gtors 210,

21@ utifiredip feskthg alaptgiiable pendpgif 345, ongeRr Mg pIBn FUFT Sendygiors

t hg of BisUARY sk @PRb R dfiRd grakflingebedicads 10, tIEfop RturBkignals.
nmore’ sensors 15 1110, 1115 1120. If a return %5§§3%8Fm

i sBesarss dhesgughcondieciers dLG A pihihe erouping swHu o

5 ONEsRELiVEQbSps ‘?ffthé}htﬁe EfOBB‘TBdﬂeHQmQt@@ SURL @d5Bnatidl modgR 120,henill be
a mswre and/or wire may be present on the
f | approgiated tha@snimamqnmmm LV utifipedfgr @Pb Btif plecgpdiihal
| Sy @RRMRY it 1&91 gerﬁﬁglfﬁh R0 ti{aﬂh@ kEhsGRNINE 1 PT5 dliBedRMedd for a
return signa e ected on the Second return
conthucsigral 91 Bic elehsiiable gperiviciop 2¢faandisac pr@ate; of tegeum t he
fl
t h%ﬁli@t{sgiggéis 3’19?/ &%ggllrearlrt] tsen\%:]s utlﬁf‘ed%?qgéﬁ@p&gpgﬁént 315,

of "rel ays
b
o050 SHSE o e JRIGER ETEICBL S oneg s
exzmd;ﬁdr aviredavlelimy simalyr ienngt fd that @dscribeddbogqfod the return conductors

TGP PR 0 RO ETBUR PSS T, o O

1 Oﬁgnaamdo pheofthat ofiihe ectii@sondugtope2 e % chifvares ped/orwire faults

oi T PR P Bl TR o Sy el oy ISR PRYT

15 t he110SEL16f 112001 ehansigdisrdeteatyd matheassirgiabicrwonductor 205

reventi ng boun and and t ne or. nore
T e T g R O

coptili ¢ay bBpresaiton fHedht W8 103, Additi@ladigtif arcabetsdal E}@hai is applied
onto one or nore of the return co

nduct%{ %

{ herih fet Remgengde 2Hiay fotuBeGan; Geiersiet R Mogised
angfr@hictenrs, @da eafirettdl betintified aytha il witd 105szed in 30
association with the electrifiable conductor 205 is

20°S Ut@loqss] t @ wiliARLE6drs15bGhailiBe ASDaA 0BG TRAldE Ay agmﬁéﬂcﬁf'elays

ASD 100 and a, DW conponent 340 t hat 3/
0t 1d thganelseistleimnainghdy ORERICE IR Y °Bh Uiope) of the flat
faph L S04 fr RslihAFOMLE IO, retagfhay ﬁQutlﬁ'zga 1b410lv MR lectrical signal
2008/ 014276 PCT/ US2007/ 07424 according to an
entodui communishied Ratoiony enmpisie! thygrpundgrepPadiciors 023 of the flat
12w;rg‘ig§ ak!!;%fé flaPRfe 163 @M @é—@steé—f?(g 5@‘{%3@@%@15 g ARy Rh8r as

into t A flrs rel a¥ may be utilized
25 t othgodsserdied tah@feomhmf@re@m fodriGot 1. alﬁwel banpresatedgbatdte use of
si gnal Li ne:
D SRS 055 e Nl U b o mor
5 Oflﬁtawl Fdr hearnldemﬁmremmwﬁ isottilized to spnigi! dreedomarinésatiereof an
W I 5..The test
| | e(ftgaal sgpe% 10 10 QUIE of TT %re 196{1r Iuéxsr?é{ldg%érrsaéﬁ Lﬁrnlg{etﬂén the relay 1105
exaaphet, betshls;ealt@ﬂt: rboma:le anqyomcarsn@tvcat thatetlye wy@ag sehized in

t hrough. an . d 1210 (e.g.,
reéﬁ‘%ﬁfﬁ%tﬁ%”w e R e D

nal.. Jt w |
R} eI b st Rle bl %9@ fgspf’;‘?@fp?ﬁ‘as?%@? gnent 34
S ugfat may bd exilized to detect high impedance shorts or wire faults in a flat wire 105,
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10 exanple, a current that is between approximtely 6
mMA and approxi mately 100 mA. According to an aspect
w@boosken2zreivent i on, the current nay be |imted POI/US2007/074247

approximately 20 mA. Additionally, other paraneters
of adchilirtggs bn sinberiiinentey the énvghtiay. el ithrefappe dpFiCatl @ more than
CI [ : v, t

Gl Y10 320 ppghe REFIRAE i Refr BIE it By Rmay be
t hetxlleeato wnrrei t&@&mrﬁm:wmoexéﬂmlmridahwm kigagdroof tht Hee side

t t
var s B URute M SRERET B sfhs T Ly HliBER
5 coconttol mat;admomzt:mlohlmé atdsadignal orgo 13Qlat Ade aﬂﬁﬂﬁle kest signal may be
t of the test .
RS e ST A S et R B e (R P el
10Poviay sial rﬂ@m’femt%ﬁskaﬁ@()u glh;ae hﬁ;br@]&hett@t&ﬁlﬁﬂtaﬁm:&ievﬁﬁ toi0de g a
0] I nven e es Si

t
hgvzé‘g&ﬁfg cfsg@ e CUTEL (B8 #ﬂawﬁmﬁeﬂﬂg@?& ?‘1‘%{{% and
g&bréé;at@i thiakgfurRh OSSN bedtnivaltb ageappaipdies vaRY s adsed.

ionally, it will be appreciated that the te
0% S| wpﬁmyur% thef tsfhetvesmanprexdpaisly; A ot P@Hﬁ?m@@&jﬁfa 100gpA.

a AbbRGihg G4 Bpdct sf tﬁ@ Blverfiléh hth@@urré‘n@fna? E@Hﬂht&i to Fprommately 20
direct current signal that 1s obtained recti

t hefe| dditiongly. oﬁmm@ﬁtgrﬁ éi’lf the desepigad may :be Aterebby q"tnﬂgapnate
Si de. RANBI15S @Hﬁr EEmpkOthe Wbtk b tha lte%@s@%k Hﬁ? 8t §itté?&ﬁbéf$}@tit is

the test signa % ave Virtually any frequency. For
exermnenicatteontethe ot yhal0veds anexemples the yoltage pf the test signal may

15 DELIRENARRILXN IR Shla2Q e bgequ@a@&&%gf@m'wfo}e Me.
According to an aspec e I nvention, the
si grrahumeatechavetha fat wie &k yAomothppeeripathe | vpt@e OIKFKE test
[ 0? &f ]ma the mcréasé’ﬁe?o‘%@ {t‘?scéo%%ﬂnéa'{é%to ohtﬁe ﬁ%%?{lw% High
Vol Eage Y est Sl det
[ rrmmdamoaansdmm szciumqum mCérdmgnsamasptdtef ﬁllealtvemlmwethkwt signal
For e vol t a ete al in
o Pag PRTE Gitog ot Bt S REEnieFalyy 3200 Fng TG, Pt Shetyfeber
20t heolfalgat/ama:sr reaylifttused. t Addifidnafiyirit Wigrbelppapiptod G:haaﬂxe dest $igial may

e of a current li.m n f
2l Egna gl Sent HERLSF L St fpronf T BH 0 i Frmple-o
Wl @ecl Ofrrent Al tHaoRablajhed bl rwifylmélﬁe alﬁal‘*leﬂlpa{va(hgdaaﬁecewed

use of the test si I ef erence
{ oTTae e 4 TG rests<T0g 119 el Bf Hedkrriohe e g ienal may
miM RS i RE fréqueRcy. A &3l Thelie R OBH 42 B
PCT‘;1 US%OO? 0%24 pr oactive safee%/ tgest [ ndepengqef]r?ﬁyy

25 of befivepmanRerFmIBl S0 blzcwd aprrovBraE ot Mie Ascawing to an aspect of
pr %qme%ﬁmﬁ ety SItgﬁa%%ydﬁ&@& frpcﬁfénaqrf%gﬁogrma@dw% RAL. to

one or ordi'nary skill Tn the art 168] The test
Si @Ak 7EY: REI E@Jﬁg}é@ia&@tﬂ?ﬁ@ RSO0 OB P olRE &sOfigdalRay assist in

conductors of the flat wwre 105 by closing the second
r edeigeting digh 1Welwen¢e Partappriechelied thadat wirel0s. fecoraple, 2

re ng){ vg)/l%a%t% t%%g@zﬁ n%k%:?s‘?sq irf &é‘iecﬁn@ﬁ@&i@h%%rmr Qﬁfdg%@mﬁflon on

any pre et erm hed perlo tine dy
30 bethsrtﬂal wz'edﬂs a% wilil furthprebeiapdese isted dnt Bip uesm%@cwmsimtq single

o mab B Rlelror AAIhAIRL) ¥ neld1Ea WLt AL piEY

cated onto an e conductors the Ié_t
i r%@dnl;@@aiiyl;@ Mléhgg@f@t&tﬁd‘t@ﬁtﬂh@mse of gxqaetst ﬁfgxg;a! Kescribed with

COMRYRLERS %fh ‘1%9 558100 to test the flat wire 105 may be used as a
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nore of the return conductors 210, 215 of the flat
wre 105, as discussed above with 10 reference to FIG
wd l008Ms12200t her exanpl e, the test signal may bBCT/US2007/074247
conmuni cated onto one or nore of the grounding
C OfteaLGit O kuffet? 2831 ind&ondintly beorfih additdnrte okO6r. més of e other

th t est |
aﬂé’raac?r%%s%?%?%% RO BLAT O 08 P rORE PRI %uﬂ 28

the tes nal has been communi cat
D068 o 1Sl R o B i P Ok Gl e g Rtors of
C O BiBe e mm:@m {c0sndaBAy 020IUL ®illlk e@pﬁdlueti atias thaf
the flat wire 105 for a_return s

S TR TEeY P08 e B S eI i Voaty any

1 1predREmiARLSELPIY 1Bc Ray B UiNiBed bGNA bdBVedsPdEE BRtHRs d¥Bkill in
presence of a mswire and/or_ a wire fault on the fla

Wi the aqogddlp@qaaﬂéxtgﬁfﬂsrélgqaf My e cf(@g“{xumcsal‘zegiﬁlélro gny of the conductors
CORMHO 1K aTiR 08N FE: éx@ﬁpfe' {8 test SL4AT Raf BOEEh Alicatddbntd HiRMbr

the detection of a return sighal on the electrifiable
c ondisct dre 1o egndycsrrs dHb 2% ofibe Batatire M8, grdissHeehapoe with

10 \?Mor:égelr’%)tgg F{f’FI@]Izgl AandiRY ek é: %eeces@ 5 ?ﬁ%iy%e@@&ﬁﬁﬁ;c@te% ;/)nto

amswre o i's detected
t h@lewmm@ﬂﬁbmgnun@m@conﬂws ﬂh(e 2255 D’éﬁye SaovinmifSpeds yet another

B
Adtﬂe ﬂmmmct 165, Afkoe t@ecs@ snen&l dhalyecd 205mpaigatbéontaibng erimed

?Oélg?(ggf nF 9143 '?10 % g‘g} th& [%WI hﬁ\gp@(ﬁg{?t 346] %ag'n%%tgre%?ﬁ more

POs aré
151 hﬁmdtxchers 2Bthtiflastvire tdSafpr Sﬂe&xrrraggnhien pemmiat tedhet gs thet discussed

f Y it (TFERat B FI ST B ¥l B St il iRl he

adghetdnonalla hizeirs andlyr Heircfantve tiedlaowirt hes For example, if the test
el ectrifiabl e, conductor . 205 of t
o HeH IssonBt Bl ene s Ty e T pndie TR B TaReBora
2 Oétﬁﬁﬁﬁlg&ﬂ SRt ARaiflapletc@hdicares andfrane opgdict df @Hbaéroundmg
tests are 30 described herein as_reacti ﬁl{ 3@‘

20 howeedusions R20i22P i3y indiisicetmirag 2pfEE Biro sl Jied plsirg or wire

naﬁéuﬁlfss&téé%d Whighd 3R cBhh&Hent 240! Men fhd |réla}e$ﬂﬁhz§)* d a@hialld in
of the flat wire 105. ese tests m

asbeiteasdrpsilioprthemly prevsatiag the filf ?iectilﬁ%aél@fi Pt She Tiat wire 105,

A m S 1.
L il e e G e L

r ebtdvee nandsYres o wire daults ervelitested by Ge W1 pemppnent 340, then the
25 Scﬁui%l Zeg%IG grb@%];mﬁ{tecﬁtﬂ bEXRIR e}’eb9 la[iGWink e @i cRBYifiBRion of

ut i tot or a proper f Wre térmnation at

a tedii wat &M nodul e 120, accord| ng to an enbodi nent

of the invention. Wth reference to FIG 13, durin

t hD0dbelct Asfiredatusbrmettiongse addigenalyeste mup He geriiueled g ther

th eériﬁ&b?ecé{ﬂdpét&afds%@tr%fﬂe& ?refibﬂn é‘x\ﬁé’r% ggéﬁnxﬁgll%aﬁ@

00 rmay tes or roper termnation of the

el eiecttriﬁ:ﬂj!amnéu@mnmﬁdxtambeez@mpetlm teonneredwd hels additiessl telsis are

relay .3 has_Dbe

50 o SR PER T LTt A R PR Rl Bbac R e
el may alisd babiiezed poodu dtedhil Emarlﬁsatmm@;ﬁ gl fiat e riﬂila’fl&:de @®bts may
t hglsg ges egslsgc?gtfl:do \Qitmg lIIcl)a% szd% wire mtegrr:g/e cf\ccordmgl?'t, the w1 component
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a proper termnation of the electrifiable conductor
205 at the destination nodule 120, 10 an electrica

wo omd/ 014206 nay be incorporated into the desti nEtT/U82007/074247
nodul e 120. The electrical |oad 1305 may be a passive

| oz xhel}aihczu& sttt eadtbllagd Pavadiive e]@sﬁ@nﬁl 0BIG UG hs @schemitardiagram
exanp one or nmore LED s nmore resistors,

an%lf/aarexaﬁ%'mawrﬁw BaEpas Wilzed 1o o o & EgeF L3y gggination a

13D gesHBMioh n RORN 6L RELBBE VRS entitRAinIne 6t thé frivakloa. With
conductor 205 and one or nore of the return

coiséRNCe Fost1En b3, dpming e clepigitipption ofithedlay yie 1@ dor after the
5 el ﬁgﬁ{ﬁ&ﬁbn bead ndavil 3B, RAWITAMA iy tH 3] Vprafy tdr@imdtion of the

i npedance i's discernable by one or nore current

s eﬁscitﬁ@alﬂ%mné@ém‘ 2081 lroeshierivrpresh ancadiy relig 319 bepibrey clegrdethe
t hﬁsb%%a§ 1Q: Rasn Q@ﬁ%fa e%ﬁ% ﬁé}ﬁl Al BhRbS h&ahe aeae@ﬁame

signal 1s “comrunic [at wire 105,
el @Bﬁntﬁ@a}@SIiba@mxB{I@mﬂwem éireade@mta@org@ﬁéwlatléﬂ an order to test for

c U£ Pr%gér tQthi Ilaﬁ%n Olfﬁlte e%&%aﬂiggoéd&%e atﬁ% &%&%EB@RL)QUIPYZO

Ate CUrrent sensors such
10 f oan exarnpl &ad tlhllﬁ Ina,br lpeefintorg@mtsd) o (e idEgtine@bni module 120. The

?3?10%8?35 I{lﬁ%ﬁ lm aagz%ssav? gggn%[]g lgigteg’tzlﬁe bg 'ﬂ]% Wfﬁﬂu%f# as,

apfur epnhyeé, @ne ur methEﬁ)émsme 8r me&oe:slmre,dmww bnet drenohSErpacitors.

10 e | east in rt.on i tud f

L s TR SR B o e TRl BBl 205
t oo @toh@E of fhe retérh eﬁﬁdubﬁcorsailbﬁmmw erECIBS atiet/ mcnmemad
or more of the return c ndu&ypﬁg?Zlgi ve 25 bee )
5 or 553 ey wriyall ey ! s dispgrng % yd%'leé’&mé)&e Surren
Cugernellﬂg dbHcabay@lca in 6 @det wom ned threshold value, it

nay be determ ned that the electrifiable conductor

E)oamdr OIOMRB eheQGEIafBT BhBTbeé@odee bl i Ceunddst poOwS S%ﬁﬂ is
have been properly _term nated @1 {Eomever
G oreRiECRe et e 405 theelestsabioat 1 é%ﬂyt%F@geﬁa Bgperate a

valbifont bt theBt Wee U8 BhiThanast dehtablehe appropidté EdrAl &nsors of the
conduct or 205 and/or one or nore of 30 the return

20 c o AGLCHO8sycipapgfor oxatnplg. he fgreny SeRFaFs th/llrtzfg;} ifapsqriaon withythe DWI

t h@ontl it 3390 Tﬂageéeﬁdted%?r@ﬁ%aytm@{&métee@d ®p %ﬁ@brzrh&@
t he at wire 10 ferent redet er m ned

th ﬂmmﬂa@p wneufe@nwswtqﬁdu witly g ASR HOcBH.Papclert fpstin part on
thg, gﬁ}lg}d the%l ae@alr;egf a%ét@mlnﬁlon‘%ﬁf &qﬁic%ram&@ﬁjether the

thres proxi mat el'y al so
be elrppifield aoremctemﬂsmdfw gEIGende vi:thg mm@mm@szwrs 210, 215 have

PCT/ eflljggzrgpez(lg Sregrﬁ"xin,dhzed thb %exj &orQE‘ Iietklg ﬁétgdt.rgﬁ!ungﬁtv E Gove Yc h

a vacuum cleaner is
C opméeit:mdntcbthtehboldi estler r;tanaydm dvtsginingd #20the elvetifiable conductor

gr er, el ectrical Jload 1305,
fl Zf}’% WGV L oIHs MRS O(g [ hsecr Gedy e‘écr(%(rs 9% 2 gasv%\r})tg?rp}%aég;@m
pr edr@ddatedn If, E@mneﬁﬁde&z&d m:axyemi es—te:mw t\l;ue peedehaenihédthreshold

wire 105 if t curren t exc
a palue. W masbg e ?l}ai ]s‘eaﬂﬁiag co?agff:{o‘g %ig'%r}d?or 30688 d8e of
3ocu El{e&Bﬁmﬂéonabﬁz%rs 20§ Zti’ihre&%t gop&katmlitated) Bod@tht hﬁﬂa}f 31ﬁtmay be

wire 105 een full ectr VA
mayPEEd dphancacent v b Tarsre b it uden oguEp 88
20%rtMotdnandesial Baliil@Rd in accordance with the invention, such as for example

a predetermined threshold value of approximately 20 mA. It will also be appreciated
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nodul e 120. The 120 VAC signal may then be

communi cated through an electrical |oad 1305 that is
weaeonsec2ed bet ween the el ectrifiabl e conduct orp@DESBNT074247

one or nore of 10 the return conductors 210, 215 in

t Rgat dEstddRaicaDdevive @Lllldheis 130 xatrhRl & hynpgenaesatiumgeaer is

current on the fla The curr.ent
C eontisd tahe Arempa mishe P thep e ieogiog 106 196 ey be
prggieh@nthded Wikl 198 hak disvidkdtecatiRr, akdi@ler-t @rone pxlofeyﬁti&bzh at
the flat wire 105 is termnatedp er | f
i scopppngng 3P may despnergite th Hatgylgcksii ehF CW&%&O g@“ fyyire H&S
5 dee%éeﬁ@& LRRiRAM Ry ed 2Qrrert budiak | foP&aRPR! £6irainesk tshat
he LED may al so provide a vi sual 15 indication of a

pr[@@ﬁf 1]t eﬁ@hﬁl aldnfl, bRke thdBachint w\snha@bebﬁmmctﬁf&rdmlm VAC
understood that a similar test as

di %@@k@eﬁb%wuwa@w er be et hiptle panducter205dp ﬂter?ésfmaﬂon
el g&ddid fi@q{h@flﬁ?ﬂg@é al AP tHIRYe n%ﬁmhé‘at&ﬂﬂ%?ﬁ 8ile1edirical

one Oor nore o other ‘conductors of th at wire
106ad J9§ 1R s canrdstddhtvwehe theeterkifiable gandsgtor 20hang s pymore of

10t et%é‘}e%% eehaRt SR 10 1134 ﬁaelfd%fh‘dﬁrﬂgo&n@u@ BheBs géﬁe@eﬁﬁkg a

ve as reactive tests preC|ate t hat
prc@metm ongh¢ Batverentdly. Bbe cwrtdnt inzethephbé éfrteqtfcd 4t es AP 100 and

\e/l(ﬁe ?&é)&}lﬂefdltg g Earleggccmmeftdnﬁrefs]kqg& vé’fﬁé i oil'o%? to AR dlrfy ﬁlélatﬂp §t Wire 105 is

e tes I cat ed "ont o
eI uexm;hatéd pob&lyc dﬁniuchEo fis xﬂﬂﬁecbsﬁs nal"teaf tHewﬂecmcabload)Eﬁ@Sam the

%gvogltoﬁ glgﬁga eﬁ&? e \9“133553{9?1%01 tle% ?]ho% E]J:E‘f)al%iygalgcpﬁgrg%g? Jisual

15 belma@atmtdﬂﬁ methet @rhineiohIbr the @at \ﬂ':htel(ﬁaﬂ’*“ﬂ;rth@“rdoﬂ’:‘ad witye 25

cause a tectah) e vol tage drop in th r
s tof Ff Sy ot e YRR isGiooR abO e s ingh i i 7R o the
degieafifidtneconahdi @03 Gia9 Rlsd Ok 0sSiuti3e op assheort ofithe amér
determ ne _whet her f not the electrifiable conductor
O‘S’“H’é@‘"ﬁé@r‘?eﬁ}@bﬁ’é‘? ‘%5 terminated. It will be

ate e destination, nodu 0
@p?gg @Bbg?'btbﬁ: fests &0 eéefc}:‘?, pli:Oﬁfaily ﬁ,ﬁgynatg& é\?gﬁﬁx?l?] %onductor are
20 Vf)ﬁés?r%dtaiﬁ&tg a8 rGio@de tésrﬁ@mvtmﬂlbeg ;ﬁ@&m@th@?ﬁreabtmleteaﬁ may be
el ectrical device such as or ex , a or
vatiilizad erierdn e, ful ﬁieﬁfflﬁéﬁ“%%g@ Tat yyige E@%p dic EXeRle aljpge test
begL e maP Bt YorhAaRicAQNARE HRQILRifabR cbhdikion20BotlBSfi@twire 105
the destination nodule 120 during the proactive

t ewtd thgvalfage teet Signat may pecopgruniqate fhf@ﬂ%ﬂl pagiEe brd fihibe
%é%} %ﬁﬁ?% %g)dé%_srltl hgznt@lbem%?etﬁ%ed t%%é—lgg]ﬁ@ ihé/\@sswe foad may
/ 2007/07 247 been step rior
25 t ocdvet ndetentatiaurilea ddp onthe fletieirg 1 Au qrp@ﬂm*sfe Vpﬁaﬁﬁﬁnﬁor in
be {
PR FTodfy 5 e LR L 18 R e g
t heh8r o @mpbmelmtrlﬂame eondiger 206 dnag bren poipetin iﬂtrmgmzrdnﬁwlif be
ggépeqr;'é&art] dety#%e §sti qtloH?rf dultelﬁ? ﬂg? ?r[chdfe' ﬁ?b@c&@a@@%ﬂy%& may
appirceait aiee@ittgtabst 51go¢1 Hem somrecinoumcatd to hecledtatal Weyiee such as,

apfﬂ’&fﬁ%“g lgﬂsﬂt} f%g‘gﬂfé&gqx g[?gfx) $ 1 t%ﬁéf“?\”ﬁ&sf ﬁn% \B‘g%slnle léécﬂgay be the

appiilg tdadiceshetfrato ht ier wisal @ at t}moimmem siodwy 1Bleduring the

! ngrlole{gtwcej te%tlng of the flat wire 105. If the voltage of the termination test signal has
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i ncorporated into or associated with the ASD 100. The

safety conponents described herein are nerely
wex@splary. O her safety conponents will be remdi/Ug2007/074247

apparent to 10 those of ordinary skill in the art.

[ 06)3]:34!]6]311}6‘(! LW}.‘JFI'OI‘ a)l tehghemanpiceed atte dhe thatvia 108rii bybofasier to

saf et one r he f eat ures
e R e dessed a lean e TR A et i ASD
desgo, a@mwncorﬁwbﬁmd drld/paYe tdnerbLgs 32 pasSieitemind@dether or not

that assjists in the_testing of the term nati.on
of the FECFHAbIE GPRCIBR0 Hp BotaeneHA Bty oWl P APRYggjaicd tht

5 al §Berd RRIMARs ONBe Bht Wik T892y IRTI&EA OSBRI &nSnatiBRLIDRYE
be utilized to test flat wire that has been connected
dodrsenridisrioftpeshigak: desti nation device 117, as
discussed below with reference to FIG 19. The, one or
mol09 148k edtiwiidwerreriasd thahptherapichecompeneiiedants nplyded or
Si [HobiPbrated iR Sr ersocaaﬁaf ﬁltﬁ’fhetﬁhﬁ) S et sCRAMORGBAchts described
di scussed above for the ASD 100. A destination device
11herpipreanerelvicnenplae. thirgrlfetyspimpenants vl bg ecadlEppagnt to

Oan@%gﬁﬁd%ﬂdéﬁ%ﬁlg§¥lﬁe that may 20 indicate to a

is being supplied to the destination

;stog ?4111?me A& agaltebﬁﬁd dey h C&ickldr JRYy @nﬁﬁnéﬂg&mr

bl'e surge protection devices and dssoci ated )
f utreirgshegy hﬁrayclwleévlemﬂesan@@ﬁgievmsﬂh iAptiissursed povej aydpglination
fr | | 17.
B L L L M
s utetxabala@orswfnlg@ﬂqj moted®fi dhe distination idetioreBlT radyealso include one or

eI eCt r fe'ty gclﬁr%?%gxgiéﬁ{xﬁg geoét %chjm?[gst hgﬁewzge t@%tr Has been connected

con tc¥or anot her exa

dedéwmatam frothetie destiddtibnniayice 117¢ buﬁs:uaseé belbablié stergee to FIG.
protection device_.between th el ec e conduct or
D085 afite SHRE RFORR FROR feEPE B uBBkFa GO Khone o
deﬁiotmaﬁtﬂhmfdﬂﬁwm@n&&?dandéaarabbmo%mmnmﬁam ddssmation device

btiety fep Bt ¥ueeutPe dpge afis spo i FRE 4y gt may

2ot hﬁ:dm@& 18Y @EHr wWkn ?OWW@Belﬁ)gliL@gl@ad dhe daatdaamydd@mkmp A
may be any type. o tter% such as, for exa

r eéffﬁarl@teoabw% Lt mpyalihimeludasriphle syrgr ﬁ’é’&“ n&'evmﬁae\%dr
| S abQNtdRMed Battrhs prASR: OB éﬂﬁis( KEh EliRenflgstal fadi tRhg passed

device 117 fromthe |line si power source 115,

69
AT tissdestingtionp dedgeotldo Fer @@PP@SQ’GG‘W@?TA%C*FWCG 117 may

Adglitiige Q@JA Lable s@?ge%&&!t%H %E\Vlc%ée@ﬂﬁ‘éjeie@rﬁ:ﬁﬁé édﬂ@ﬁdt&nl()s and
device 117 and/or the ASD 10 may i nclude any nunbe

25 of thelremtrdopductaneMbRss. & ﬁ'@fihcf el therdeatinafiay deydce 117 may
| NERLRACL ke gurgeq)@egqr%gtdm@é w@e&% 96ctrifiab1 M dnkiudi6r 205 and

apparent to those inary skill 1n the art.
[ 00t 2Bjun8aizevyductorsad?2li 2for t ant conslderatlon in the

design of wiring systems that 5 can carry dangerous
volQHge] | eﬁ\/étsslnateslp‘@wpalil’&am thet AP 400 manalse ys|uge b batiery

of £
h@RoRhEStd Ik t‘éﬁ@&’&i‘ Lt %2105 in th
pe B ARERSAS Bell uBROEMERH e BRI EOOEE T SRO105 i e
30 objemt sf sproter astagai The, bagow dagkup dray bk aby typs okbrttery such as, for
bl ggaen%ﬂe a reWhargea%EeSBattg’r():/ltﬁa% (Pnra%/ ‘be charged while power is provided to the
ASD 100 and/or the destination device 117 from the line side power source 115.
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staples, darts, bullets, toys, etc. should be
consi dered. [00177] As one of ordinary skill in the

wa@edoswid2le appreci ate, the flat wire 105 10 deBCT/Ubmd7/074247

10

135

20

25

herein, for purposes of disclosing the present

i W@ﬂﬁdfﬁﬂy, aﬁ@b&viohgﬁ hienfdéhed dedebiadch doided 13 afidor the ASDI 190
penetrat Flr ection and e tric hock
it SRR i? iRl OgkSH é%j@ FHercy Rvap R dnoprted
c Liﬁfo%"ﬁesﬂ;d’ét:brh&évﬁdeﬁﬁ? Wil Be dfParenhtoltigose BR@ahy R it liie: art.
trip time of a primary safety device such as a circuit

brieekes] OBaf@tyf1$J§1€1m;ﬂrtaxﬁ cBiisiRedlios i Gl Bés@‘ﬁiﬂ"mb@g(systems that
Secondary protection may al so_be g %V|ded by. he,fSD
100N cansy gangpires Yalegelit el geRerip oo Gert ¥} PoPHBIFY g4

W feBetddion BBYh HE:1G8MHISnRBbud 205 OPdHeRattonsh 0bhplaliseEn MRt wire
first tOgﬁoundlng conductor 220, a first retur

coWéd’é,/ o puch aamaiks, suews f1ilBite kednbladas crewtales, geissors,

d&E Wl G OB Q&OJhogia%e ceifhiepgsecond gr oundi ng
con ior 225 (G in that sequence upon

pe[@@ﬁ TALI QR onél%it J}dﬁé?rlyméﬁ:ihn AR ahOu abf)t@ﬁ&tetth@ﬂat w1re 105
conduct'ance ultimately 20 tied to earth %roun

voleseried aermnd&r phrpOFes phiisc! penEohe RGSIh Ve @E}n‘iﬁaX/’é% etfdge
OV&gigkgqet be A€ 1Al 1sggﬁetx¥&ht ﬁﬂ@ gro@%@&%nﬁ@letc?rﬁtsﬁo&mﬁWty are
t hat “vo tages present at ite of penetrations f
t himséd et limiting 0B ltais. arskthergioreate eippnbi thatlawWireskS wide

for I f f

or eh s SRR sy it SN ERCRUb L T fuse i
t haebranahl cmaglerrqamd@snSemdarh @ragéctien wkty plembe pravidoh by theesSD 100
no%. xceen &pUOX|nately 50 VAC for 25 | onger than the
tr?ﬁ RRETOV A" S8 condary safety device such as the ASD
10 iC P |

0038 Ehgf‘%taw?%lnﬁ%ﬁﬁg DRt Bkt 4 0F PR en a e,
t heofildirig @uddcaae20fa f@rsfrettn cmwiuceormﬂ dnelehidigdleoopdeta 205, a

A Ry RS B T SR U 09

bl daese@rencly yhoalpens@tion. | Witkiat imech &I fourattmasnhe ¢dndu@hce ultimately

or GG SO R 8P sk LR PP APPSR slaeq e

It h@neltdrlh@td ‘tdht@? -Repk@ed ieg;s efdvedit, volibges Qeteht bthlhﬁ Bite ﬁ{]ﬂnetrat;ons
ocall ze ealng may De mnim.z e, nat ur e

of OktheIFrEteeldSidpdiol ayesdempropaRatgly 3B VIS et prary

1733849 @evlce“"'@n%%&/ QRAR 16y PeallyRd004 RiTidddonds.[ BQ#BRore, the

FI GS. A-F are a series of diagrans which depict %I
exmh@g@pr@mt #Hehe Higwh Renegatimns éOﬁanort cxseed appRoXIBHER R4 tn for
Oof 1oRodr it tl’i@ltlrﬁa'tm@ @@%Eccfnhﬁf& s%tg%eai@@sucﬂ\gﬁth@ ASD 100, which may
prot%ctlve | ayered flat wre has a di stinct
adhaﬂmag@ﬂﬁﬂéﬁfn@ﬁ@@ﬁ@$onal wire by assurlng that a
penetrating object 1400 such as, for ex a

f i 10911 7Qla s Serctratipmugh o6 up thrush e tigpdsiga emiﬂp élr"ﬂ %@aye %fﬂat
thefe 204 %& 5{% @{%ec%elﬁi[?ﬂlan@&? ddailiok Ma} 08cki? tH?Bt!lgNante‘ége of the

any cont electrifiable conductor
[ 0DdtSdite FO0GY an Hhjectepilcass: kniiblagaor ek saphi erpitger Sttuatlon the

30 perré:%l{n?gt g;h%gc n?J?J &fide ajhé}gpcd?x%ﬁt 18 ril)la ¥roduced at a low voltage for a short time

(less than the trip time). Startle effect, or sound burst, and localized heating may be

minimized due to the nature of the protective layered flat wire 105.
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penetrated one groundi ng conductor 220 of the flat

wre 105. Simlarly, FIG 14B depicts a situation in
wokioshi/a7genet rati ng obj ect 1400 has penetrat eBCDOB3007/074247

one 10 groundi ng conductor 220 and one return

Co[ﬁ)ﬁﬁl&@}or FRIK.14 AFF droterkels GBdiagdrdds awhld:hm&pt antdyemple of the

ctrifiabl t .205 h .
pchatpice 855 ML TATh BTG IOT  D O ol e B R 05 g
t h@b&cﬂiﬁﬁ:}daﬁ&dﬁ&t Wik 1 08 Baser diginty &lmﬁntqng"eesrenﬁonmnbm wire by

penet r at ect 140 t he cul rrent

D BSUHE 4 SR et R 0 e Pio 0B e ep yoveh
5 W § Erohind1@ndi@orS OTE2 00 tHER b rét@@RGr awtfaemnduafhﬁm@zm;bmr to

| oad current tgr esent on the 15 elgisctrl fiabl e conduct or

ZO@YrF&WaEfé“gl Bipetetretiipleonduciopd®s ¢ han appr oxi mat el y

15 ndard United tes bra

ap@ﬁqgik | 50 oAt 4 wortegn mﬁ&ﬁ a&ﬁﬁ?*@%ﬂ%?lsw“%” has only
elrftePort ANGRAME cBRIRRL A0 HIrBO Ak v@&piascgtmﬂumy FIG. 14B

[00182] FI G 14C depicts a situation in which the

pefRpiqiat siRgtYLp edichampcraige obiker IR0 hissneratsdiandy ¢8I e

10 COQ@H&&;Q%@&Q@:W%@ afd oddYenb LA GONGU G QS FRID mnqnd 148,
one of dgr oundi ng conductors 220. Sim | ar

FI &e clea@ifigllp condyctar 205 haanplorst besnwanedsatedh éc'ﬁﬁsﬁléglofaw.bﬁ@ FIGS.
9 Og&%ot ﬁ@ Fﬁéﬁré\%hwﬁo% &Q@orghﬁ&h plmfsexﬁ% ehec&a&%g bject

| return conductors
of 1409e Agidisionalixn Qle@gﬁ@m orasers op e el@rr@abmn@@mré% G%ﬂ*le flat

PP e M PERE G, 55 A8 e
IS etlgﬂnt:dﬂmcﬂ:@b@o@ﬁzbﬁzﬂg R B3 uem othhis bess thhrealgqr@umdﬂelygﬁ amps
ng re{" S %n% b L%Pted S%? % Ganch a[{;h%ﬁgtﬁlﬁ o?fwhach?%%sgtg%r}#ﬁéoﬂpﬁeiy 6

Puit créat

t hempd @ atstanflard Fuspeonduchappl2@borand any of the ot her
conductors 210, 215, 220, 225 may act as a voltage

di {{iodée] urPtEGI 1440 gapicisaer gitustafne'hwlm%@ﬂensmamgmgeat 1400 has

o TR YT LR cp g BE A0S PREH BRI G SR AV B ot

20 beg@uﬁ(ﬁh@&dn\d&&tws hoty vialitadgerior BHR Gépiana tthﬁtlmemeitfiﬁﬂt ﬂhﬂ g

obj ect 140 T ow 30 | t age, be, | es
o Dk eabiey! L0 pRrraed P b RRGRY e3fucRedd PR og g return
t hgondu@Wis\2ab i 2A§QndBYE dT8hd @SendinbesdnaRiro320TEtIG] YAEL@Dicts a
VAC on a. st andard 240 VAC || n Addi ti }?%/ Ln eadch

of SIEjEg) !ﬂl‘ﬂ*@*&tﬁ!@e&eﬂéﬂr&%@f‘ém U9 has liprtes fregipgtrifiab e condicior
el 864 bhihi AileGetlin coﬁ@tcﬂ@Qﬂ(ﬁQlé—aﬁ@o@Q@ﬁh@é&%aﬂcﬁng conductors 220,
PCT/ US2007/ 074247 conduct or 205 may excee

25 approxnratr iy 1@ 04 ariik. Bnshart qingait Wﬁtﬁﬁwh% Pats‘@&fol«f’é&%ﬂweeﬂ

safiRleYecHfiibeofdiveldl 2@@&@%&&@%&%&%{? orALiSiOrs 78y, 8, 20, 225 may
current present on either of the grounding conduct or s

228ct ag 2 oliagd diyidep pntdjarmiararpsa gty devied yehascorEy beplker or a
0 t
: hgec&%%%l%géw ey gugh ?&J 20 $8504 & § £ daliof FIRPI Y1 8E, there

5 [00183] The tine or penetrating from
annmayben regjatoghdpwgoliesearesp@@nite panetrating obiebtf 449 &he low

gﬁgg%%%: lg{ag ég geﬁégag\%ﬁ %)éf%a\%ﬁg@ @R& Q %@ka%%rhxmf %aA@\gﬁé, and the

I's “onl raction o
t y piveadltage inpy bé hoes thar a;aorcpnmaﬁabfyl OQ Af At yn detedaed ZtchAGdine.

a Additionally, in each of FIGS. 14C-14E, the current present on the electrifiable
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circuit breaker. Simlarly, the tine to continue
penetration froman electrifiable conductor 205 to

wo bmsioarkei de groundi ng | ayer 225 (FIGS. 14C 1BE)/URRYT/074247
al so be 10 relatively short. The short circuit created
dWondig:tdri205 pan ekdcad hgnoximytelyel 00famps sail thenuousy onatandery

The .conti n nat ure .qf e short circu

{ OSSO HRND) PREE o erd HRuRib 4 Glsitintrsfiy et he

c ogfb@mlingadonumor§ prte 32 0dndldi©n pRRE b &t FAgnebhdetors 2400215

mal nt ai ned the insulati ﬂﬁﬁgégqg%acerrent process

dUW?%@“ﬁéﬂ%%@ﬁWFﬁﬁh%H@p§§€6 the molten copper
roximty of the c nt act area ce th ort

s pagPigel 5 Bove dorendiing Gonga spet Sourdyes oot ool By
af §1&JirifabREMRLIAGH 208 (AbSe 4 A-140PmbRs phaBbe fiRFPYRANlliseetnd,
the flat wire 105. If the C|rc%|t br eaker. has .been

r ewlieh fsrandta frestion ef § fyarcal tp fige 1oy BERATY SR AP YiFE Jushas

t hgRug ‘B%ké%d @hﬁl‘le{?fé‘/adhe HRRRYSorilYe RPRANE ot irﬂ@ecﬁﬂxﬁlble
Wre before the circuit breaker tri

ho«mdmwr 206 taythe hepysidp grqugdipg a8 dF S ﬂ‘g% 1481 Ry 45q ke

10 1Oélatz(/$]§ @hcﬂ{]yﬂ‘@qgéﬁ Linalerdatrden SRy ﬁ%tr%&vﬁ 8t 2 BBtinuous
proactive safety 20 conponents o may
denasyrei Hee @qmatmqals fn@z:ulretof éheishers cwsttrw el daye tnfivraePriprgy factors:
2{ ‘fé C{ l%eocoghucgw c%gta&ré? b lsfﬂl&%w r%ﬁcte%e;n??aﬁ[&%toﬁgeci Hdob Ys mamtamed
108y the ur(sniatxm @B;dmemleﬁtl mfa:teﬁsocwrmg p@mom@mmﬁw IMI@@ ﬁfOI’Een

uctors e '05. The

55 e c{éa@&gg%%ﬁ g%a@ér%;w‘;&{a@ng}%aﬂzﬁ fghes

gr aptoved fromehevibdt wvargd 0RNH tieurircein breaker éﬁsalvfm respireioe it the flat
dur i t 105, T .
0t S DTSR MR sorf i Blohf datO g Y Bl b e wire

c ummu-"ormeﬁmmbml&s el again;tHoeveedrei€ b ARDalli0és connected to the

co uct o ma e tured by an oscillosco e.S h
NG Esolos. E0TrategBSRprk St OugRe! TheBoaRReHED
20 t h&)nﬂﬁiﬂeﬁtﬁ atthe gsmjoeeﬁayMQQnM@ﬂlaaa Raitlexifs oa thdfla ommme prior
size_and the_30 C|r

er..use
i A B4 g be RS STy o s, Ry icg g flat
ti gRefioy ?ﬂiJ}Qo Qibétﬁﬂbét:oh rigakev dFRpoReit BPPE AN HBDEIIW m'ha
to 25 mlliseconds when the penetratin q
%]":SH)EJI \ofllr? 05. The

pef@errunediatia o LXFts REivgem e COITQBF@T%% Y

br { 43 kBbnak WIR 190 0RhDdA: bectrified.
PC%?%%%85§%8§45% trip time may be Ieszj?ﬁZn t he

25P e[doq dsf o rFIQ NG is M%;ﬁes@ﬁta@vesgtrﬂihdﬁﬁl% Vo2 Qo VNG cuft@itavaveforms
electrical wire. The trip tinme for an ASD 100

copisest Seinge nen@trmlpapf wilptevinoE) Sdyie ypliage waefpa grepaphAn the
t h en%ﬁgﬁn%q)b@agf 14080 E ¥ Gt Qrfave@orﬁ; @@Qﬁf h e Q]eMﬁ@abl@ @od‘dﬁctor
ctr Additional ly trip tine of
ASD)Slm@Y brasaphieed tysan qsméiﬂscppﬁesuph ppa Gpwid Ldtimp RR0 esct l@ﬁﬁqpe For
rlsef%lél%lfﬂe t-gg geﬁerujaﬁ%%t 63}%t i’iuo‘dﬁ% #iar ot Q94 @@Mmkaﬁ sizb Od the
appr | Tseconds or [ess,
30¢ auasquutg)r&taher tASDwamcqrmn@rr z(parbieﬁﬁrcercwhbre@!fqr pps ﬁlgwoﬂfbyt He. 14,
g),(e l’f':;/\ﬁ) tlmg E{%g}f Slitcuft ft%egf(eé'trr]ngb? bAég%r%QI?x#terl}'f P 1o %ﬁi’lé@&)ﬂhp &hen
the penetratmg obJect 1400 penetrates the flat wire 105. Note that the circuit breaker
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circuit breaker may or may not trip. [00186] FIGS.

16A-16D are a series of diagrans which depict exanples
w@booske21® dynam cs of a penetration of a non-PECWES2007/074247

multi-planar flat wire 105. FIG 16A shows the

| ndig tinlealy:8rbedéponiian tﬁefmhod) 6z wne whénofa spadatin a0 VIMZ 60Hz

R R L e T S L

f | @ lessithi (HOSeriva Yorat cycewfer jteded 120 iAd, endlz damigbwbe.

}‘ g%éfﬁti%rﬁgy,gg ! }I}mgeu {1 ige{]ééia IH@ %ti geésnig mg ltrl?}ht!én% SF the circuit
5 I esrkshenl Tﬂeﬁhﬁ Fime @Y f¥e ANIPI0EMES beg forteRem b, approginiadly 89
obJect 1600

as been rempved fromthe flat w 105. .
Thl TEaaporelo R BreFusng 5 f 400 It Boi0rcsn RoEEd 15
1 gbaret r £adQRe )5@}’95 I@@ ) c%uglﬁ% getrackiré Mosstoibaldelendraived, the
short prior to allowing the flat wire 105 to be IIy
el @ecuftbraakey mapHs MEWROEBRponent 340 may al so be able
to determ ne that the layer | oops of the flat wire
108018%)c h FiaS 118816} HeAaerg of dperms adshderictepergphihe
10 CORFUREQT f l ﬁé’rﬁ:&atllé?xocﬁ'a n%li-@wla Hﬁi@cﬂ'ﬁllaﬂr%a%lré’iﬁi QII@O 16A shows the
al 'owm ng t l'at wre 105 to be ly electrified.
Th @tq@ﬁ@amhovté ti@m@tzrywlmmn@rﬁt@g @b}ecftlﬁéﬂ ASth af@maﬁﬁgﬁmtr&tes
Pr & ent wid agegih #ut Qleb’tﬂ?éaﬂ()ﬁ e con%[x@confs o@?@%ﬁ) Wil 'i@g‘may not
may occur upon ectrification of at wre
byexpedogn aczdm@aalj@mmﬁ or fisico fromohigh mwnﬁghqwelf, Nalﬂtill\}ﬁ nger-
10 0,.b c fyi
peﬁ %rrsg rl?snra.%J eycag%e% %E(B 16%%%\&/%&%3&%%5{1{1{6[3?@% shorts after the
15 af pertritng objeat mﬂi} has be2b rdﬁlﬁ/etﬁ fdmbbefatetiechisi fTi lhe @Wltd‘?émﬂnenﬁ
th ct, fet anent s i e .
gfb Aﬁgﬁla Cﬁ)an%/cﬁegq n.ﬁao Sﬁgwga rﬂr%é Jn#)d L %olit% %rqe%ghls inter-layer
Cosmﬂr]ﬁm toaﬁl@wmhdﬁttezﬂte 10eo bé By elentrtﬁhé Theald Wiicomponent
. 310, of .the ASD t her.eby
ARBreST e Eiertin? b B BT Iop A PR 1§ uch as he

d e Qﬂoﬁﬁcﬁng h@ert} @(ﬁﬂﬁ'\ti&f BRIne d;tind@cftoﬂay‘fdr &dopyare B}Cﬂ:ﬁiﬁleb‘:ypr'aar to

cutting j ect 0 SSOrs.

20§ el aie SgEa vire PRy bt Gu8 Brobeidis SR bSPRIPD gy of
t hghefA S 100 8y FRndBishBgortghen&Ut ., Erlc(ﬁaslﬂe@ﬂvﬁelphﬁy scdudwpon
a partially cut flat wire 105  se

onEcifigatishet thadlabpjra LS %@@%&ﬂ%@&?&%ﬁﬁkﬁ&%ﬁhﬁi}@* wire

731056Qbﬁ§;§;|g,@otr1ﬁéap 2008/ 014276 PCT/ US2007/ 074247
conmponent 340 of an ASD 100 connected to the flat wire

10porRy) bar ﬁi@ |p@nettxﬁtu‘ij§&ﬁé‘ctt 1600penbtRii®@F the BT irSTUBIAAST the flat wire
created by t cutting object 1605 prior to allow 9%91

25 t h&0F hagbegy ¢léctti’éecb ghenflhp reaetiae sfety cpmpenentaipcdiding the
t h@oﬂ&ne&% AReHE rg%‘ﬂd RRYer Srofftbi ftc%m‘?)@ﬁ&‘;f mmﬁa%@ééct the flaw
t he er loops o

lat wire such as t

g r outhel ﬂntgmreawranﬂ obgh 1Bf retleh@ 10 therp S &40k w&bardeﬁavg%zmg the

nconpl ete prior to allowing the flat wire
g&i @{)gesi‘ully el ectrified. The proactive safety

C 0 Lﬁ?ﬂ%@?t srr8f léégeﬁﬁt)[hé Q'Qnﬂ@ﬁée Q&t%‘f &Rkt Lirapiesy e%uttu%g' ob%ect

arc hes may oOcCccur on
30 WI e @B:hbty angm: oDFeiszeTA. gIndafSe é;@@, the cutting object 1605 is shown still in

the flat wire 105 during the cut. FIG. 16D depicts how a partially cut flat wire 105

section would appear once the cutting object 1605 has been removed. The DWI
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prior to allowing the flat wire 105 to be fully
electrified. [00189] If the cutting object 1605 cuts

wo bmshiaate wi re 105 after the flat wire 105 haspClOSivewor4247
electrified, then the reactive safety conponents
i nednuginerg 36 ef BRCID ¢ dhpomentd to3Hebila mdret168 ngy danble to detect the

{ It t..3
U0k P S 9, CRTERTAD R0 RV Sk e
ASRIIZ@Rctrifloer ﬁandEﬁe@n&iﬁ @wi ﬂgn[toha}tﬂhﬁltnawbe eble &0&termine that

[00190] The v, us.s conponen t he ASD 100
e R ot i B B Lo SR P g R paede
5 Sal@IdYct6ORRR NRP! Fre .ﬂ{c@gﬁl@t‘e@éiobﬁﬁb]ibgi@ﬁﬁe as ﬁwlrifkdlﬂf‘ﬁlt(dbléiful]y
conponent s it e under st ood t hat e sa
ettt G SR R e T ) 10p gy pé%z’s'h%]aéhes or
t helueRel0GrdBashés) Whi&@@nz@zmcb’ur%ﬂ%@ﬂﬁ htidt1i08 By edcbEtlbihg defects
and one sense circuit used_as needed by each

of prigido @%ﬁ%ﬂgﬂh@&%bw%m%wﬁ ﬁtl%ﬂlmﬁieﬂoo [00191] The
sharln& of circuits by the variqQus conponents of th

ASIS0188l ndfthe ztfﬁ%%tmqfﬂé'%%wme deingirs Horatisnthe flatgvire 105 has
10 C om(étecﬁlﬁ\éﬂ Gfen tﬁ@%&tWe@Qﬂe&coMﬁ@neﬁ%@n@l@@nM (QIQIE component

placed in a conpact enclosure such as in box or
ca¥l ¥ apdithragronng! QuERHNSRItPHBE SqmRONEHF 33&%@%% the o the flat
el b liRtetaf 910 SHATREB 108 MhASR dOG flat wi
%ﬁ%gh?%kgﬂ§apﬁrggvgt aﬂg i's tﬁéég Ze 8 mﬂ@e e
caW@iy used for an electrlcal outlet. The ASD 100 may

be powered by a conventional in-wall electrical wre.
Al foeriRgl | \Télbyaru‘aﬁ sae componreais dfehesSIp I M pey sharg wrigus circuits.
co Y,

15 ¢ hAKReh PN ar <o PETRIGTYE o 2 Ml Bbp AR AR ol components,
outtivetl pe tinders@drticas t@e?afet;ecoirwnerm%/mamcuiﬁm g@omfngn circuits. For
exa such r I -

ol ega.t%rp?d the /P%Iyugf?ﬁ Ay {ncﬁée 0%1 oggéxcﬁ tio 01110[1]15 gl?({ <ﬂ1 Qe circuit
outhlaeis usddras sealad ay sacﬂlwﬁthemmfetytd@mpphmgs ofichd ASDd08.he
i ne side power source 115 for a flat wire system
10&1018111}1 ﬂﬁne sharing o tidexitp bywere vsnwsc:emm&nmf lthek A% 100 may
into 30 the souyrce devi

o PEVREE RS nbrsd o cORRETHES: dhiabhtiea S B mernte
ASEI&&@QR aAdﬂ‘:lpidt afbilﬂsht)e,suitﬂ’lz&: iASRall G0x vByavita vet 3u¢>ﬂlghi}athy size of
receptacle

17
oS FoRen SRt s por kPl A XA ey B PR E 8 Baviey
t N@aAShelR. ofTHa:ezsempw@ Sor rxay ebte:c@toman ThaBS Dpridngaydie

t hree- pron ed t ower, e
de?‘?‘l’fégg %6‘%@2%10,&@ BT ﬁ:éec{rga \ﬁlr%sgléeg'[:atgﬁiyt ﬂb}iéﬁ%b may be

251 nmggddcmm atdBveNEbhal QI FR¥pREe 6@k htsebrédby tﬁa&(b@tféte If the
power and an el ectrijcal power signal froma ll%gﬁde le

poﬂép 1084 Ode plugeedigto %nsou&et 316§?‘éfﬁ‘aéer"é°"’e’10é &t
outiBiple, @q;mgt LRAAL & Haditibial ﬁ%@ ]31’% BN rihe pleg) ﬂfldltgﬁﬁy% ihRrted

preve nt th communi cati on of the electri cal power
the @mlqs imsuich p aituafipp.ahelpiag werld dgthe e sile@etven sorree 115 for

pO bt Wi errr 1(ﬁséndtfﬁé ik §W¥ GRF&Y ltS Reuah ﬁl&ﬁp{ﬁeﬁ% into

Accordi ngly he ASD 100 may conduct on or nore
30t eg‘mmerne devicef 10as Avflat vire (85 mey dhentbe ceinseted i andargnisared by the

ASD 100. Additionally, the ASD 100 may have auxiliary receptacles, or plugs,
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of the flat wire 105, during the electrification of

the flat wire 105 and/or subsequent to 10 the
we@b@sni42fé cation of the flat wire 105. FI G 17ECT/ESH07/074247

schemati c di agram of an exenpl ary source device

cosinaction thet eatcainr @irfacd ofi tbahASDUDD .eThekd ﬁﬁgamdy be fdnation two-

wre 105 accor

|| trat t of
¢ hEOPR T g %gsgsig@@ga' P?ZDQ‘%@' e R e e b

to m nhati,on device .1
wi f OZJ %gg ?rﬁmgrt%ﬁ'é?sé)ﬁagz S “E/Ie&mnl ’Adﬁ‘%&d" may bgeecon? éured to
demiceiee pdZerahid inEeASR! pOQerniyali fueh aitee dde givee sourcal 151kt is a

T M S N A

17 05mmésiditioh @nak lelectrichigosersignl smd tedlal dae 05 Witko AR

100 may i nclude one or nore source ter 0

179N PR BRSPS s T s R85 Rty
NDfR 05 {ESRANEHNAGt bE LRMBRL bR orPthe! 85t WifS)535RO6) aéoathauon
with the termnation device 1710, The flat wire

et He fleokie HSeduring thhdetdhisainmel B letevirclSprder S’%’ﬁ‘?ﬂ““m‘ to
10 204R3ERrIRAGHAI e 0 WilkQo5! Bl WA s J—Qﬁem d¥ram of an

term nated at a respective termnation i? 1730 of
t hexetnmlw B EOHPY e gprysctiontio an Figetrie ﬁamitfaﬁ’ angfa figq@vire 10,

Q&com 1%,?[% égﬁlﬂﬁytu}g%mbﬁ)%%%ﬁéjl ntb eﬁltleesromc@ AEViN103 may

N an appr opri ate or er sSuc
ex amad»r@ected 1o agerGiNtidn Ne Grec bl iagpaeiateil oith tiRoflat éw@nl}ﬂﬁe With

gr tQ
o HOIS, FRASSE! A A RS 4B s 5 TR v
15f | alugui’t5thdas condigu@B thbe pleggvd b e doirgrpordier sogkat 172G ¢fein

ot hl%g{’gg%r! P fq IZ@S Cfﬁcgc? t‘i‘&%ﬁ& et ezstsohnl‘c% rrgo f“i‘i@ of ﬁﬁe tAhStD i%()l rlwy

ex arhldabye tﬁd radre Whires t]:ﬂﬁinaie&qmd&eﬂ?.‘!ﬁ Ithat Mesoniﬁgusﬂl todaphigged

the flat wire 10550udbete r

! o bt S g st i b P A sl il egmination
t edediqal7@0. The Bit wirconisaes HelratineateGid\hbkddnation devme 1710 and
conflgur tion.is use

20 ¢ o FRAtICPRTUS O PRI @ﬁwﬁ%?@ddm?ynbeotﬁwa%%at&fswf»’fhv'g“ "RPyHtign plug

gr QEBIH MR eARMdMTnevide 07102 2% cbRDDR]of Wel fint 0otIDA URM be

reference to FIG 17A, when the ASD 100 is gg Cri

i niesmingied abthe drminatien diviqed’ 14 ing appiariale Eﬁdegsuc s, for example,

t efd aateR- dZ&ﬁ‘fa&heﬁ SFkhmAlk S0erbén Q%%ﬁ@ﬁc@ﬁ 200 of 9 flat

AO 1735156. 008/ 014276 PCT/ U52007/ 074247 t he.

c owr@slﬂé ey be raimgicd dtrstapd e e otheggongpctppset the flat wire 105 may
25t e'&?} BQP uggrYlbetﬁmi-ﬁml gtha%%ﬁncﬁxﬁ?conﬁ&%r]ﬁg id ®rminated. It will be

unpl ugge romth ectri cal et 1705, the

conprecdidteshtha, glven e symeetry athe exenedary Sat viTa B3 deseribgtl dthis
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term nation points and the corresponding termnation
plugs 1730 of the termnation 10 device 1710 are

wo eovaloer2ver m nati on points. However, it wll bBCT/US2007/074247
understood that the source device 103 may incl ude
f etﬂrab@rdsﬁwrmhﬂgatmmm phigs 1 Edcbf theaedenationdtvionl 18y Wden the

DT PR i relsE-pRpE RS R Prmtstin e

of tefrRiRABRIdC00S 1 TMYwillalso b kéverd. Deitivesailyt the temiacen devme

i 32 B P T el G A i ks oo
5 Ad@icbm@Rad thy connbctioh bbtwlden e H’iﬁ@ ﬁﬂ@p@ﬁlﬂrts&lﬂte 1i%end the flat wire
connections illustrated in . re uire

us BofAcstraingtye et SEr 49 1ppy t&ﬁ ﬂéq %%W*ieéﬁﬁ PHRR P e anm

ACEOIEG] Y1 poddY sighi FBMhE BnSRdkRiner Qurden@ s @b @6t wid 105.
outl et 1705 may be free for use with other devices.

[ 0{%95@ AQGRREING 116, BNOtReouRs Re/InaBbn pdifts I1msem=, mare
the ASD 100 may include or_ incorporate one aqr

el EERinplRN Poidtastike grreapording i mgtgtipepiaes Wal Oﬁgwml'tmaﬁﬂn
10 St @J‘/%@%@Qre %r@é@é feh:RRhtidN ﬁ{)@lﬁs tﬂoxb&/eplltb\gi@%@ uh@érgoéehﬁat the

ASD 100. FI G I'S a schematic di agram of
1083um¢ailewrc¢1 wim@smebeti@ﬁa@fe tgruninaios pontcnd éheﬁ@mti@aﬂézﬁ device
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peri pheral surface of the ASD 100 that extends from
t hpofiednt Acobrdinzec &&Ehel @Q:ebtmfttkhemﬁmmnm tsASRA B0 ofay tivdude or

wall 1735. The ext er.outlets

CoHFPEHRBTF Y EGGH S Rk REr s N g faRa P ndara
20 cop@fitdl 9ngs beetpht@geéﬂrﬁmdxe rA SOUL 00e tFRSG 317BLE 4 Q¢heinaib dapem of
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or 8PP llqs tlbfaf mg Bsocmten P& aﬁ&crr ing éoa%lfiasftra%lﬁeeemLocP ment of
e|XH@ﬂl?ﬁhttn&ut"lfiﬁltﬁd[i?(ﬁﬂaft}?l@457fmﬂh&ﬁftﬂdi hs mgqiieggteﬂ iirg@bn
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Wi ERBTEa e RuER g farisaniplp fhe presiicay SPCW F?‘g]iffa‘r Fsré Vgpthat is
17%%?&@ oh a\fé&azﬁﬁ@g’z/ R1ARBE aﬁﬁdxé@?@@%ﬁ@i&%ﬁﬂ may include any

appreci ated that the extender outlets 1740, 1745 may
25 pe nembAriof @ﬁct@rdier pitlsticnd Moh e saiendar Rlets Y bé siiief an any surface

c OB%? WS@qﬁ)OarA% sﬁé)\;ny Ate. | 3, 3YATBNDE Mma$ BludSwo bQEnder
exa of the standard electrical outlet 1705
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as pegbe ocﬁnftgh@dmmwhtaurmmnertth@ txSpmaBeoneytites of ﬁw%teééer outlets
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ASD 100 and a destination device 117 or the | oad 125,
as shown in FIG 18. Illustrated 10 in FIG 18 is a
waehenoe2re di agram of a flat wire system 1801 PemUSIOTION4247
an ASD 100 that nonitors two flat wires 105, 1805
c oappectatg tha thdmicadermudes t748a1 TdSmalewl wefiditd in such a manner
accordi.n an illustrative.enbodi nent he
(R0 D fotafe Pngelis okt Sated bR e el s, o Sgappe. ghat of
p r iheBayddrd alkctvital Outldd 37@Ne FaGsERQNdatlyalfd bd appreciciZib a
ext en fro t he ASD 1%0 to a de tlna, {; devi ce
stipgliop gVt f@%ﬁﬁ@t%l‘ WERF PESFRWHY A Re 15

flat re 105, then t JASD 100, i ntajn
51 h@la?é%’(]ay oo Bien HPEt e inveriatgrd Ra Th P b ggpebie
I Nof §J§p&ﬁ@gﬁaxﬂQ§¢rﬁtbﬂﬂ%]mb&Qﬁﬁmhe @raeweauosl OQMultiple ﬂai w;res 105 may
electrification of t

rimary flat wire 105. SB
108xtFREramm e AL 19 S?I@Faéi/d%?ﬂ‘i@& meduiey 134 S&@e%ﬁ EJ&F 3.
fl ﬂtte%ﬁ@lﬂ&@tﬁdlﬂ%’a ey rh@f\é’ tRInQGE fhf Wﬁ@lﬂfﬂﬂa}oﬁe dxﬁﬁésed between the
secondary flat wire 1805 in order to

125SD( 100404 p d%ﬂ%twardéwrfeal Bpribaond 1. sEpona# §IGr |f§t ftustrated
oW fneﬁlés%;s%}fhéﬂ%tlg QiR &Qirfﬁﬁl wit¥ st dién A8 ﬁlaggdihé‘ atl RSD 100 that

sane was as _the prinar lat wire 105. Additional

oot ot T D305 1805 tchacchmo JoDaoE dediiamiitics 57,
&Eﬁituy tS%@%ﬁ&‘ve%ﬁl%&ﬁtem thellggent}HﬁyF(E}r ?/1%?1@ AQhown in

|n |cat|on 0 hange to t he secondary Wre

18085.t18. kotlus primaryThi wire AGY araltd sgpondasy fbéwanyﬁ%ln@y pitend from

acty S va

o ik A B 8RR R AFR HER A3 100 PHLEAL Rhe FRE jne

15 Anptilnery fionire @5, a}mtwsmno gy uraayztabe tltearklen 31scanhested to the

transm ssa e i ndj cal the c
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t t her  d t t
i e a0 b g Peasb@ PRt B Brtotre 198 5 o
Ac oW EHIROlohD1 29 Gt REY beapPREtedtthat e stavvient iflanyira 1805y be

100 or vice 30 103 containin n

20 e MoBGEISS B ﬁ’anﬁdsﬁ?ﬂ:qﬂ B PR Wib pEnE RHRAR A ta/é@?f’% 3?%3 dnally,
deweGBntldt (ink ANMNEChe A SDN08 BF, ia@Srnatilelz, al&euys:oalps;celaemm ash
di agram of multiple desti nati on deV|ce§ 117a-

sef %mawﬁq‘m&mnamh%ws@f g casp &t e &eny aaygﬁtrfgreel%i foa user,

SORh&EendiaYibE ﬁla% @3 any Jc%tr@@c&@@&ﬂeﬁ Gs deeVRiRORE/HH dhdr'Bdicates the
PCT/ US2007/ 07424 according to an illustrative

enbeaieey thedtSRY h@ o iheesgeangpry flas wip d§R5- | Anothegconip! aggion that
2551 BEL B 1230 SQEe ﬁjﬁl\éxln%%oﬂr 93?] FRahLA! lmﬂlegtlr%n[hm{}é% HBUSD 100 to

nmonitor a a Wwre runs from the sSodrce
demecsecolld@ytfbt wire é$ﬂ5esT h@fmed@gc manbe Bansgeedde gnather 45D 100, 1o

Ea o) {

ol gg @{aégl:l'b s xattréf @é}é!aés} toa %%gﬂlf? isttsgl%tzsozxe%bm%el&pl%ﬂcd in greater
redepii belbe. This 5 type of configuration may al so be
referred to as an add-a-receptacle configuration or as

a (R18y] chadcnrdimribiagethertasmaet ofithe inivedtiobganuhtle 184 gogurce device

t h?é%c Wau%Hggnf A88| lr(]}ﬁsﬁg I%gggeq{ '8{3‘1‘@8‘}% ikig Q@t&x'n%}e EL%}{ {';eeasestmation
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103 through each destination device 117a-n. An input
segnment of the flat wire 105 10 nmay be term nated at
we@2mR/00r3¢ i nati on device 117a-n and then a newOUURMD7/074247
segnent of flat wire 105 may be used to connect the
nexccordagttd mailivetmtidevmbalihdd @i the uﬁ@ntum( a‘kﬁpﬁlhewn iraFIG. A 8ta single

t, of i
1008 cenee Uit egn S BRNBFLy SRR DEFIPAR. Fom
deﬁxé lscnﬁlttd devicd @03 wen skiichaof dehiimntort deeictd T5h-15 dj nf thotlestination

f l v;c\fm‘; ﬁlght%:ggxa islar{ fré(ijiml'l nﬁ?ﬁg El{c'irof aﬁg artfi%ss%_ne}%y or recegtacle This
5 de@bé pidoh O RurgIN 648 alsbir rtforrtdi® 8 af adibla-gesfthdlatdndiguration or as

dewce 117 This pattern ma continue until .the fl

F DB E B o 1| e da T PR By of {3 s rdor
A'@le%ﬁﬁh%kh\i@‘hb’es ma¥ beicb@cBied aoERd. of flat wire 105 may
be used to connect all of the destination device

1158108] Eaghneles tn mat | D hedBy hee 184 day @xtﬁﬂ:}/fr@ﬁ the source device
connected to the flat wire 105 with a sui

t
t b theongh pach dedinaéqn devisa d W achnda &teyt Segwewg ther e e 108
10 10151&% Be tehRindes Et' tﬁ@ﬂ BQ0nABn deMECE 7 BrdNhen EETeR didfdt §ment of
points wthin the destination nodul e 120 and expansi on
ot verels nesty b@a@ﬁi tdesnrcadhe bkt destingiongipyice hhiagh Fgrgxample,
us?ﬂrs& &f%{%ﬂtncﬁ%t &he Iléé RAhy Wit ]d%r%oultcg n{()'a@le q¢s Ed iﬁ@Bésﬂﬂaﬂon

ude term nal bl ocks, cri
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di n t on
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st nat,l .
11 5k7ath. " Bach g Ricr ey T PRF e FREOTREGF I AEHbSFre 105 itn o
rrayultable Gdringkex| hat @Inagctd dasli cpaisaesofttheflalvart 105 cathe gewmation
and/ or signal carried. by the flat.wi.re 30 .1 on to .
20 evg@c‘&h g dBET A g Ty TR ‘*fl"%t.‘“\%‘ﬂ‘?e“?g%}? 9@9 ynd cxpansion
NMBjhobEe N2t ay@ch déstinalgletiachi Tdesich ﬁ&tus@(lltodfbﬂmdwthe flat wire 105
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de T dtSHBRIon VP b1 1 ik Melide [grnal BFHT TP pRfsyingls. plug
negessake cofmbibrRNAbkMioneRGhcaast ichieLOR (1BE), 6endudi@r AO
17351561 WD 2008/ 014276 / US2007/ 074247 117 may
i nesgetion OMpeCEBMS e agueth%%lfctri@* IBEctrgis pull pe pperstood

251 gt th\%g O].ggar?églgr;gmggﬁ fromthe destination device
117t next downstream destination device. The

r etCﬁM@Q] MBYch e dibondel By 1 f‘?%l-lﬁbﬁﬁy iN¥RAB L Mday ARLmMAAGRaGIn with
the relays may be actuated or closed after it

r eew! spatrolusiiprthe 68D Ofriferinatngsbe pigep! srried hptheflggwire 105 onto
Pef0d tg stﬁﬂaﬂgn bt 8364, 5011' Qaﬂ%ienﬁl%%stﬁestfn%&ﬂ dFice 117a may

power ore It I's actuated period of tine
t h aclids a raf thiziciassss thieglectrissl POPI\GI‘ er‘rdéorﬁmﬁis derniied by tgflat wire

STl S AR ) 8% oL RSy ot
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It wll be understood that, as an alternative to a

relay, each destination nodule 117a-n 10 may i nclude a
wa@oemsnol27anit or other control logic that is iPCT/US2007/074247

comuni cation with the ASD 100, and that is used to

[ Sﬂl?&ﬁ@ iAclfidleaanD W1 cbxlnﬁorfeha}m)wiadt és kObto tas thabefle mirb @615 £xtending

r detai.l  belogwwith reference to desti
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Adglhy boiat dlay RREE ntdanihp thadesh oNake Irtﬂtib/sdﬁw ieacthifédonclosed
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h the A
doAlker BRI ERPY AR M HEREP PeTHg ngmewor ip aerfcrﬁieosf% thaspach
5 10Q; {y%eéﬂ%% tRENO Bok I Befoledit isWiugied By bk b paridl &\Winfe@hAis
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mi ffiGient & tgshing themeyt d@émf’féeé!“asf’@ac%ﬁ?f HateviyestyS seeh a5y for
uséxﬁglg‘ %ag}c?‘ilﬂ){t%}y 3780  AReBXAT Qicﬁhﬁolﬂglgo iR gefi8d Bﬁﬂnﬁé’ thatl&ch
iS closed, the t est
f | wtaywicpds tq OBeivePower daforeit sraciaigl mey brae ac}s\wbimﬁrwﬂyf time.
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t hiPORDBY \iddgiondly, cachivé thetdaginASm deBe hhT2-p esty belie
conbi ned f.irst t; o 0f . '
S ORI sclioh RinJFONRR 190 s bAEbI AR M FdBPLAN, Wi re
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trangmt.a_sjgn to the,re he fi
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timng delays associated with increnental testing, an

entire length of flat wwre 105 (or nore than a single
wo b@s/owi2re segnent) nay be tested prior to el eetT/US300MI0Q74247

the flat wire 10 105. In order to acconplish this, the

r efeasige poewasadhe othen fing wWere sednmeatsitony haversaied fromaeerivipggower.

?ﬁf\g hﬁ){%&?ﬁe 1@ if t@\ﬁé %&gﬁl%g%gteg@ﬁ HQ %g&%«gf ﬁ%?gzlre 105 while
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S egﬁ? Bt slofddqmy ﬁ%é%%;%ﬂndﬁ tha§ b€ e&ﬁmgﬁl:at&pwu]gh 0% ROwaB 105 by the
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f aud!zty 319 idat egdngdsition atd@ewacaadritagor of theflat wiee fd5atif no

e 105, en the first_destinatiqn devic 7a
b Tt ies Al bt o eembrir R i it T8 D Xsp 100
25 el gl hildw ad firdhegHan bf M laORiré 805 688 cleditifidd NThen, the DWI
downstream fromthe first destination device 117a nma

y
coRPTEPHICRIE0 ©f s Tl desimatiordey isg 1173 ppyp iseid hoseaondssegment of the
PCRAURZO DA 043 Arects kg d%@t%{ahbﬂ/ d@ﬁcetihga tllll(f @&k second destination

destination device 117a, Accordi ng % answre or
g

f adeticq H7bnh & a misyire gf faalt iudstegted, hen the Hrs deginphionidericastya
10%agg%véﬂ£1£§ﬁkh&@¢ deﬁle &@M&d%@émé‘& Z?‘fh@ ﬂ%P@i?@ﬁisﬁt?& dRning the

D 100 prior to the mswifed or faulty segrent o
30f | sglaywpirlee ELI@Bdeaﬁi@tlon dened ¥i7ad fabpayey nd ipdredriawids deected in

r e s¥&>ng Q%‘@'{em N ALNGLe fds\;\atp??{%tﬁs%rgﬁlgﬁﬁ%& c?e'izfceﬁﬂa may

revente omrecel ving er exanp
t hellgxghe 5e@nd etgesng ofghe ﬁ'ﬁtSW‘ﬁr H5de bf glattrifigdh Thea:testwar@ devices

81')’\4‘11 ldgwﬁé?l%axfnlff%gn We rf'?st égs%nétﬁ)n%egeé Ei'f rﬁ% cornt}i?n f.ﬁg;ame
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open its relay 310 and de-energize the flat wire 105.

Then, the ASD 100 and the destination devices 1ll7a-n
woreysosr7¢ he nmet hod described in the exanpl e abOWES1007/074247

i solate the segnent of the flat wire 105 in which the

m Smetiopality af twlfrstdeginrisgn demge 1 lﬁa mc@tsmgb()@ naswlirg ¢rdault in the

deﬁ%tl gxaegliﬁgn d Vlés% a_?[%él Jg ﬁﬁgﬁ%l} angfeglstlen%flon ?ev‘i\'cra?ts Il?')l’llé?

W ¢cindddh] @thewk$io 0 préornd Sisintiewiedd (frdzuiitty segodnt Sf ﬂat wu'e 105 are

0020 ti | | f multi
L e itsd 250 oy SRRt bt bkt SERETR: G i st@bansare
5 11;7xavdrmzedtfrtﬁn ASENVhEQoway AGaiS@etexableCHl tHeM SIACHD detects a

destinatign deV|ce 117 to be to in, or 0

" OB 1E o6 R eSOt B Nied OF I<Heciilid. P SEEI00 may
t hERMah r@a}sme Ab¥ndrkiab th\enfraewﬁe ()2 ntheh ahb QJSDtlrllﬁr&n@the
primary flat wire segnment, as  describ ed above with

r efesHedion deyces| Id7 a1 may\yse fig ﬂteﬁ@dﬁﬁ%c\%b%w tRSERBIPE PY O
tojbaR thc%e@ﬁlgﬁt' driifeatat Qﬂe Qb5 fhenifd @t nﬁ&\%?ﬁ: é‘r(ﬁuit dckurd, and the

mswre or fault existed in a segnent of lat wre
10 108SPHAP aebin dettivatiantisvices Hi7adeney #lom @Wt@féﬁ@ri%ofﬂ? fat wire

i‘ggeé n@%n%l?ﬁ]% @an‘#é‘ﬁ%hﬂﬁhhﬂﬂréjﬁ)\s' & Shich HdnishhHev: LR AR,

cause a swtch in the first destination device
11[6@ b9 bey R hglggllﬁﬁ‘uihﬁ‘le% tslo® W i€ D04 € R8I BRhect cach
of at W re that” connects the first destination
de«hs@eatmm Paviemtil Tatre theeb U #0LAY tavat # DRty resd deglimptiemdevice
a
o FRAADRA ARl bli@ s s Grandfifly bk Tk 04,185
15 AStbr@@ﬁ aamdmdfrry ﬂah\eirdmmenta‘aﬁhmh@tea/pmg‘y Th7wire sqpayent, as

Cc BBt [, 11 By hebtod G HL B o e

f [ elsditnﬂmnbn oéthe dlat wlee/ i&% ifhlawandr fa@lh ctibted secwaaient of flat wire

R o eled i oAy by SR T kPR areDn pesaigp dgvic

d eYl’Xb@S}etl d3aash ier Mﬁcaﬁﬁfﬂﬁ saikchde tedRsttdaginatimmnddvined 17a to be

e flat wires 105a-d accordi.n
20V fogeit 5y 0 e we e oflat wirh B e e e gt fofon
deyée® 1139 3nd MY s&ofd adstinaldn ASE:A DO téa sedoaiuty bagnfehGof flat wire
19, nore than one source device 30 _103a-d nay, be

as $¥7RBer et HPEMEY AgArEdel it &vited P AL thisipipy the D 100 and/or

MO e td@dt inBGo Ay kPl Bra-Phaneh@se Rbtide AiheMid &ilkG98b¢ testing the
extendi ng fromthe conmbi ned device. Accordingly,

t he
copsPRiEey wewreeo alwiel 4 Balcenrgel thalist astinaiiap dF‘§°e fi7a and

25 capahbe, gt eamtdallicBg 7Rl tiple flat 81 AO 1735156.1
V\D 2008?014276 PCT/ US2007/ 074247 w re branches

ﬁﬁ‘)‘Z@S{ Eqql. £ is ta@@aeﬁﬂaﬁ& ditkfaf AaP&BaSH %Qﬁﬁhﬂﬂt'iﬁé’ sdifce
termnated at a destination device 117a-d. For

ex derites 103 frannicntdl dsvige et meviieemelhipls- Rt wifys Bda-d ina

Pl aged aéc%rdbﬁé]‘eo a IHL@%ve oWl dnt Of th@in&?rﬁf@na'ﬂi%ﬁﬁa?&%%ﬁce
flat W re branches Sa-d may extend

coi®i mexcatain @@AQE\AOQeAﬁ@h@ﬁbm Rkl 19, gforg then pryoieurctidevice

ol N pﬂ%l

msb%/aﬁtg ﬁl%#rg %%‘?}%%% ‘éﬂt% l‘r; kil IE %@v ? i ?&#xaﬁlg ¥ ﬁ]%nfii(?r\i/dg%ulttpie
br anottes oﬂ%avmt kﬂﬁadrﬁdtmgmg rfr@m thi eoraindsi cteed:ed eﬁpmdmglys the

A nggt%ged cgebf%e cz:r?ar)]/tfé%ll a central device that is capable of controlling muliiple flat
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device of FIG 19 is depicted as a conbinati on of
source devices 103a-d, it wll be appreciated that a

wa@emglendevi ce may be utilized in accordance WeTUS2007/074247

10

15

20

25

30

enbodi ments of the invention to nonitor nultiple flat
WI wige lmarhehBESadD Fzach of he ﬂEiO\@E@Hr)mdﬁbG(}Sﬁﬂd ingy be terminated at a

di f t
eRAT 4 SR Fot - Blnal b aBTPHRL et Wkt Thpemay o
a waet i lonutbe2 AL waﬂ@ﬁ@fdd’mwldtsepa&ne ﬂatlvhthsﬁrﬁsa:hewH}Sa-d may

enbodi nt . of the jnvent,i an. ource, ., .

G eradrontn Fert iR GE et cogait i LofaErod Ry GHE individyal
of ASRIvkiir ME cdbhBibedMofte faeaaecllaegsthw moaRGIae beslote@f telat
source devi ces 103. A net

establis in
wh ERPrapicy [ 0530} extending frang 03@ \RF$ deicsy thov&?a gw%rﬁf
begeeRBVEPIE. Q0 deMciR 28AQLAbinkdiclofWbirESdelVes 16Wa8, it wsiE be
connected between the central hub 2105, which nay

asApBEEcktcddhaip siel devmay br kdined inpcsgpaee %@ﬁmbpélﬁ@a@wf the

r oig%duen & Rl hﬂi%pie!zﬁ‘&nv iRforidigSe08hactrical wires
O may be connected to a source device 103 in a

Se[@@ié @d1e FROM lsAé?%Ex@lhﬁlgé:é(%raxﬁ%@hatsﬁ%%w&ﬁ%ﬂ@(ﬁth&ﬁgciﬁ@ééa
be use as a power cent er hat services an entire

r oeivorkief @W%Eﬁeﬂw\m‘?ﬁ“ﬁﬁfdr\?ﬁ)ﬁ cgeiral hgb 2HI5, eseandiiedo amn
' Wﬂﬁﬁﬁlﬂ% é’lﬁbmel{t @ {hg\{‘ﬁvreﬁtl I'E%m?oﬁéﬂ@ E(ﬁxréerﬁe%laé 193 may include
renovation is not practic such as in sone ol de
hotresr nonc SRS 180 @@;table@é Ilnwwcreﬂgw%@ witgdranehasd #g é@hrﬁ?t@dﬁo the
t hs%upc% Ql%{ 943 llégle%Jegg) e g %&%ﬁz fnézﬁnf\«\!h?cth ofk glemgn%Selectncai
an eco cal " a easl way to distribu
powmws 1100 eanth mﬁy bdq@mwwwhsl wigd dngd/op flat wirgsH@5 rapoeingected

ceilin e ur ¢ devi c act.

ooty SRt s flap 200 SR SRS S BR)B P B ok
gattcay\a)yeaﬂetdman atbhidieg. eEztclhlotf &iesml@c&n&l%eﬁlﬂdﬁtxﬁw h‘elcannected
Wltr & r anC]E Gy Ceu (s d l H] edgv ce hgma

(15 TPe 0508 107 ihh fetaar crﬁf"i“s Aﬁ-&v BED BHR seresy e g may
Or b MR as LA@Sicr DAitéramut davicees chiik, roas. FhR\mohisl d ermg may be,
descri be It will, al so be und rsto?F t.hat , eac

t hi8F SHTILG 2 B RRSTVY (3Y LHGWHC A RO @hessn PPﬁy r%‘%?ﬁ?té‘i"ris got

Si fetiRaASRh EOG LaRaMe hehes. B b Llcli@ic1MErethas BEh@xfehddd from
wre 105 branch circuits or, . alternatively,

t Hée sentiabbitbcd 08 &84 toee e Flahiyire BN besomen OPmlﬁg&ﬁé feasible

dyth)(h Ju%uwwetr% 08 of thakodM’E ¥ allO8r 1o HeABEM’ sGkilia b Boor.
escribed with reference to FIG_ 20 above. 82 AO

1_7@@1%:01 dRMPeR 88 MY 20176 2 PCFPUISEO MADFAVYF? caghgpg by providing

Wi %‘sﬁé\w@ l{e%’ééh tIRAGR ALK GE 2 FRVInA fnelfld vﬂ?éﬂ 0§ %fa\ﬂl:i@@rc@lﬁywﬂhm

of s, ceiling, and floor with a flat wire

brthnedengi Eza@h of the é‘@tﬁirg Rff brendienjicpiés fn%quynected to one or more

i ngli.vi dual r I j '

| LY SS3T pebeb B oy LAPB GRELE o

dethi s@rdOB vivay 183otmunircBiCe 2Wwitay Cbmtam@h;mgller&SEDtlﬁﬁ capable of

des Li [ . a Q

or raérglpo?gg%onért rgg gﬁl?@ﬁ‘% 3(? 1\{31"?({11 Clllgﬁlésf Ar &]tce ralﬂ ei e§cﬂ & the

St auus. deAsesﬁrIémaywshtymdmse u%@da ALSEJ)el Oﬂé&tmmtonog ﬂat wire 105

devices.11 ctlon C|rCU|try

PSR et S PR rao AR ot on' w th

t he source
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device 117 nonitoring the flat wre branch circuit 105

to which the destination device 117 is connected.
waemendizngl y, any segnment of the flat wire netOT/KSI08Y074247

be isolated 10 and shut off if a flawis detected in

t Ha028% gMWithin Addint, cahablrye devae 03 auy cevidteuncef thd Walls,

e P o PP o O P et G Byreq 05T oy

Eai@lfﬁw&mhﬁﬂ)i)cgmdel\éme ﬁat]vﬁﬁe HiSSXBanﬁlhlyzliﬁxgtﬁtmﬂhlcﬁités Wnlhh:teai
ce ub 2105. The ral hub.is pre
" ud et e dpgts [P oar s TP g andiup fesinasion
5 t h@evks b 4@t e flad Wird@l 6F0in ioBdeP @SEbioe cirdi@waiesr andfettrifioation
central hub 2105 to be situated renotel tQ th
buite- ndys Previeusbedisqusied Ay ﬁz’mmﬁéﬁweﬁ1|’i8%ﬂ¥d%f§%f’%farf6‘ﬁ¥
eagdiec@bn LRRIBO HRES LRMIrs8Rit 1S iR RmALANMALR wial BE Youand

electrification status for all of the branch circuits

108evieq 1 haonperinedhhBat Wigdranshcireit Wéﬁo st thrpdestiradion gevice
S ufﬂ‘ﬁg EorRUEL. eﬁccgfdzﬂ'gl’)u Rh$ ok FRhAANRife netd PR ARY de Isblated

lat wre mswTre or fault is detected on any
10 g| w@rﬁh@trcéﬁrf A ﬂ@wns:c!ﬁt@ctedzo thaheagment Hedditionallys epghrsghrep deyice 117

218?)(]9«;[ sutrﬂge ﬁxghﬂ{tﬁa%rﬂﬁékl‘?& %%téﬂﬁﬂ&&%& thﬁ‘@nthfﬁ%ﬁe QB@”&}Eimated
circurt,” or both, nmay render that ranch circuit

unusielhl e and isolate it fromthe other branches.

Al ternatively a downstream destinati on device 117

coWﬂé@@led Bach sousmuictiec Hidlwemay0@mmmycateiigier centyel hub 2105,
?e LR %l%ub ls?;#leileyabgjlg&?% n%kur tﬁé:J b&euﬁ%‘ﬂ%ﬁ&l bg)x%p gthlk:acs‘t-) nhé

15 br antciﬁngc ilradsd ib prm;blen bowber, ;:fe‘rthtt tengdl Hud 2805 &l lecitnatéd wohotely
d b ' it
VZ[E Et}ilél?{l&ma ceﬂﬁ Eg'ﬂ r e 0ﬁ ct ga#a %rXrtn &8&“8@& éoo%?cglfd%vwes
t hH}X)etnh@)i'ovﬁxieaﬂ&lty mdradmtrtf&amrsmmi foaflf eﬁt{hedranc?ﬁmmei‘mwé in the
t
coﬁta@e ot P!y 05 ey e gecs Farro;‘\,‘m{?sswuw# inbl€a wail

FoRDRar At Py R RS Al eetofof e Mg siout

20 t heeh bisiter Wercentﬂa@ﬁulimwsb)@ théssedrce 36Vide0l 06 @bmumiiigathet branch circuit,

5 LS SRR, AL ol TSRS S LR B

Ci AGbinhtiv@Wes ddxﬂﬁ‘;trédn@&es%&tﬁmﬁ@ﬁce Fﬂkoﬁ%@f@“@a swrtehdevzce 103
reference to FIG 20, a sig be co nj ca

beir ERdebe mpyirpd of faﬁitjf H}@n@gcxrc;&@uxiaﬁgglig Bokyg 1t fe rom the other
209:%6&&&‘21?1%1?&5/0%2@&7&%%&211& PRUEE De %@Nﬂ]ﬁ&l h@3 le&Bﬁizﬁed In

of the destination devices 117a-n over the f
25 w. trhes mgmer, a Gipyires Qryaul gy branch ek @ritgpgeby gndered unpgablegwhile at

si goal, JERInRE te’ ARS Blahledr QM S4re hbEarfcb @Y. ThirfokD? BeJegerﬁBn of

one source device 103 to another source device 1 )
be@ Welenire HS wemiswire pilibe camogor e a Saewies 1¢heasenly seult in

g&&&ﬁos%%%m'&ﬂ%'&m@%ﬁ&ﬁ@hé&@z&d however, that

Ices I n wre network or flat wire branch

C' (ﬁ)l?bﬁ] ”chgr%zﬂ Qm%&@{ QL :Wvént@iof? NRe AR5 may be used

oug W res, uctors or optical fiber external
30 t ottt dmmmuna:tatevwgr@fsl (Bessrsignalaintagbn atthpahigated hetwaghany device in a

\gl h%l Wirenery AP lﬂgl;"j\kilré) Bralh R uie H&ép 11+ at tNWe 135(.6‘?&' e§amfﬁ'e?w1th

reference to FIG. 20, a signal may be communicated between the ASD 100 in the
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wirel ess | ocal area network. [00209] A conmuni cati ons

signal may be transmtted over any of the conductors
wo@booshOnrhe flat wire 105. A separate conmuni CBECT/OS®07/074247

signal may be transmtted over each of the individua

C osuhtetdevise l)ﬁ3 dridenf béihe destieatib@Slevitessliimalovemthe Bat wire 105.

cOBMINLE LSRN 005G 9L I £L LG EORMNELETS. Bl vire 105
f Ofromexéa Bmir@, devoe 18Xwishathecsouce dewdd 108es betivbadthabentml hub

Wi referen to FIG. 9 n

bt 80° S 1o i isen 1iRe 1ol B PP Reve o Kotrigr dRTdgyices in
5the ﬂﬁt: vite NUrt]\Kr@rk b@ﬁathaﬁre]&a@hs:geﬁemayb bﬁim cgnﬁumi“taﬁ@n witloone

exanmpl e, t sense circuit es i bed abov

" eREN I HaoUEh Wik oS oTRr abiical %F)&em? e'ﬁvﬁﬂﬁ wfedgs o

COREMGHIQEIS, tRelgh waele@fcolfinfdaBén MednS sddsBYexapldlSRG

for conmunicating signals. The signal comuni cated

acvslesstipral gep0FiPHg  conduct ors 220, 225 may be a | ow

volta e signal in the range of approxi mtely

ﬁwt s A gURITETENAny sygna? Ray ¢ Bejlsemisd er aéiyﬁg&wn&ctors of

10 C Omai \Qﬁé £65. 3 EQamid dben Aok NS nd DmEORAMGE DR d 2& cach of

e a frequency at or above approxi mately, 1000
i the Tbyidusl GoncHBOTaT iy 6Bl Bgh SPHATIRY R isaiFd onto one
On,t H&re OF Bid Qghcﬂﬂto%om%cﬁa@ rw?&rezl%@ by %2 ®xc ntaﬁ&{ &&9& %uch ds hﬁr

groundi ng conductors 0, may benefi ci al (\5 be used

t oexapmis rhetemta@mm%tatemwgd glpcg’ﬁ Al refpencedndhGr He Theatignal
W & él%g bQ ?d%ntgﬁ rhnﬁ %aﬁ% ?rl gig%ﬁé 3‘)1J Iﬁg'e c&d%i!o?srof hPrdt Q\ﬁre 105 by
it U 0,

groundi ng conductors a conmuni cati ons si gnal
15 may sdmzee tircafisnihtasefdr @Gl thetsheseciatuir desodhed gbeerwitireerence to
a flat wire 105 T
E ¥ lg, t%% %ﬂ%l%ep r?%g'o?% &&ﬂgﬁ"ﬁg‘ ﬁ%%?lq wire 105 may
vobé asge f(mcgmaiumcat;@ digmnte Tot sigagd pnmmumateﬂ ycrass]thet granCUng

vol t s, aII the f ueng

v ot a5 2ah 28 Habe i v AR RAE I s agble? Bisosimpicty 0.1 and

may.okena Adcﬁﬁquﬁnﬁ,yheaﬂecgén@bﬁvG;ga@lpmmm&kj)acmiﬂﬁ@ gidnnding
20, S R oSSR SRL S BT ARR AURRR B s

el g&rally h&doltagt oMbdrtenDfte &RPEEGE afRBdIE aéndactStsgnaJ 225ppherefore,

i ncl ude an 'ﬁﬁro priate identifjer such

exHingrandige sprivators il @S PhAtCRERIA RSt 02@&5%

| defhhlicdides ShoMAveRMMen HOTREROE €05 ]Pefs@é@ﬂﬁxllf( 3leS@ified. Similar
trips by one or nore of the safety nponents of an

ASD thogrougling gandycrars 22@, 223, q@@ma@@qszsy@a may be transmitted
25 PCE%V%%QQ@&%%@MO;S b89319bs ﬁﬂ&qm@msc athk S falTbShicARY

al so be transmtted over the electrifiablé conductor
208105 thewetufn erndygiers 21@52151rraé bgjaders voliasamisaridn e axnge of
ac ;ﬂﬂc‘@n&g@ F&)tSr 6 fdiRb :A%dltfb%l 16e0fe 8«% T8 s@ﬁal%mlnﬁl\ﬂmcated
voltage S|gna a voltage o apprOX| tely
5 @cross thet rsturndciohidugtons 210,)215 e be rdpgeensy abdr abom @mmxmaﬁely
ca
%@%Z fg gi 3!%)% cgg?r{u%%:rgféh J:rfoésqm gc?ng)té&?rxgg)g Fl‘fﬂ%fb%/%@ 108
30 H2wh145e i @]BHWIF@ mfyxs bkcﬂruﬁaaﬁsmmﬁ écl amanatem@at a szgnal may include an

elogl%tféplrlfa € lgen%ﬁelggugl as, VWor e%gﬂquog sr}gr\llz\a'fl] Qadtept%at m% bevﬂtf]f%ed to

identify the signal and, therefore, prevent false trips by one or more of the safety

components of an ASD 100.
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electrified and when the flat wire 105 i s not
electrified. In accordance with the flat wire 105
wais@d/oia2z7€eonj unction with the present di scl oSUPET/USIV07/074247
electrified flat wire 105 may carry a voltage signa
Of{OG’Mﬂ] 0X Armhﬁh_miciiﬂ@tsk%@a]\m}t aﬂso(ifearanﬁibﬂtbcﬂ‘l ovarthrel adextrifiable
licati s).,1Q or. a 230- 25 vol t for
Bglécé(ﬁ 2§g BF ﬁhg glfati Wire f(%;t ngp% ﬁé@mwg}e adross the élec‘%rzﬁable
amhmmne Iy 502 G FHeltak@ sighal aomnmgea]tappmmatgm ali,to 5.0
ver still. be transmited ove
o T RS b Feienr g el St P s plepigfiavt
5 ( Pd@@itilcf%r bzob sx@g@b afwfrﬁl:}agﬁcymﬁwibolv$ apréBibilyt 1@0391@{ BQ¥gnal
as w e under st 00 y.those o rdi nary ski I, N .
t hRashg trangmpieg oy taspglectiifibly o 20F g@@ Wi Fheté?éwm 105 is
el @editifidd .30 k&@:eﬂ- e GRNEHE 10 is 206180y idae I@Bcc@rdéﬂéet\ﬁgﬁheﬂat wire
ag&EOX|nate 1to 20 volts. In an exe

dJS%ﬁtcomvﬁ@ov SNithdhrerretent fieelQEn al el?‘"rtgﬁ%ﬁl%tt‘%@ 185 gray
t hc%n?'a%itééef s'1§h*§i & aﬁ@r‘&QM@a&é@ 1202530 VoY (BENBKD ﬁn'}éﬁbzt gﬂ;ﬁca‘ﬂons)

pr oxi mat el 5 volts. Additional
10 orOFBPQTOSiW}’ 23¢-2 ¥heolts (feeBurepean applécaipnsy #trd frqqaﬁﬂ% of
ﬂl‘b%r%tel er€ Aldonfind ngc%gb‘fs@% h@&/e\)e? n%%ﬁﬁ Bk
appro y one negahertz or exa
t htearfsmgq:d@mwhwdyctbﬁahlmc@drzcaow&ﬁglemgpowamdm%amm?&wi) or
h
fr %ro%db%égbve? Bé\pé}ﬁ%e é%@)%éhn?ggy,%ﬁ gﬁﬁ gép g‘?%ﬁ%gtbg those 8f
I\/Hzrdmaw shdl ingiecari. MA Bbﬁjou BELisenaMianhmitied opme?@eﬂi@triﬁable

Add ti onal di s
5 S PR B O], 8% 3y 508
Acﬁﬁ)iﬁcdilnﬂ@]ttthe aslapbef thasiped trandmitiibovienihe piciwitiable conductor 205
conmu cat nal.s ra tte
o Bt S g aORF D & £ AT /L8 ag TS ik S
t OtrarRfit@ddl dvethe OBt N At dndBictBEIDsRRY thew b ﬁe@lehtbamatas greater

o RRarPBD ot i YT T8 suntiieby Gty may beina

20 CORAMNGGRbIRMAGY PRS0 Wai&%@éﬁlt 100 be RfeyvBRA tiad ﬁé@[@nczes up
100 and a destination device 117, or between an

10t 28A greates thap pRrORmB e HEM R Jenyibe dised 1|n>90njunctlon with tﬁa present
COFNMoR a‘A‘d@R;oﬁélE/nﬂ FisciB¥d B8ov30a Sif M &Y idcRde QX @ﬁpréﬁi@x’ze
flat wre devi ces that are connected by th
f | wentifiore 105 accordlng to a comuni cations protocm
For exanpl e, the communi cations signals nmay. be
t r BR2AT Y ¢ erpeoidinedo arasher gapes Al ipratigegrmmyppsptionsisignals
tr | £ Nat \Gife MisAn REL
A R TR
S kﬁsmb!%commm@n Between\iBviEe 8yabarg pgerected by a flat wire 105. For
PCI/
CCTLRAONY SRR Tl 10 899 S L8B0 eofusion v
conWEASDadﬂobaﬁwaamnw%E)H&vwde@eSGﬂﬁ@t&ﬂdmﬂylﬂHéﬁmmﬁn@l
nn a h . _poj t
SoRARLDB EAPEFA Ak AR RS TOn ayeh rhCeirhy
30 S ucrhnsaf;tmi cp:eetrhe ﬂat—wmms hyrdehfmeaﬂhataar@a)medwmkthe flat wire 105
gggcgzgf §1 C8P1L}uﬂg:a€ o Qgcogolgorfelf(glgélk,?t 3 cc?:ﬁ‘;glunzéal?f%l'ls signals

may be transmitted via a user datagram protocol (UDP), via a transmission control

protocol (TCP), or via another protocol as will be understood by those of ordinary skill
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herein will cone to mnd to one skilled in the art to
whi ch these inventions pertain having the benefit of

wo bmspheaehi ngs presented in the foregoi ng descrCpUSINT074247
and the associated drawings. Therefore, it is to be .
unid érestro geditivaplly. heommyisetionn sigad anap b upes! thestablishp cagpection
t L fid ' ith 78! 958 dorABdicdhR@Gblished may b
e e g it SRR P RS A, IREHUAR chi 2t e
bepoiimed-pdisticannedtion ot heras bo penoftherigpeaygenteidors bighrs a peer-to-
A teh%%ca?ﬁ’r%gh&{u&ktc%gﬂ%ﬁ&(.e enpl oyed herein, they are
us a generic an

ed in escriptive sense only and not

5 2 aBRPH o YR Rep AT rh O e P R G ey e
1. heeis wilf o:fmedte?n:aiﬁ@tds@g eskn;ﬁﬁd illjvithd;a:)retfo?d’ﬂwh ibade ifiteationsipedgain
SR e BB ea b SR B BET aaRNE Bl 0
poasedciasddgital ings. Ofhetdiigre] it 3@o b¢ aleiepawe thas disricentiansfakatot to be

S R e

10 t henamBan Latntddedfo Helig:l@leg olithinahd scopOwhe Sppgnddd otdiihe
the electrical flat wire; .and ,a control unit | .
contiygh SRS TSR HeplaYed OFiing HIEY pieapednAeepgic g deseriptive
| e@gie RNCarinol Br PlupWies 851imatiod, faul ts, or abnor mal
conditions and, based at least in part on the results
of the testing, to control the actuation of the at
| east one relay. 2. The source device of claim1l,
wherein the at | east one relay and the control unit
conprise an active safety device. 15 3. The source
device of claim1l, wherein the control unit is further
configured to test the line side power source for at
| east one of mswires, wire faults, or abnornal
conditions and to control the actuation of the at
| east one relay based at least in part on the testing
of the Iine side power source. 20 4. The source device
of claim1, wherein the control unit is associated
with at | east one reactive safety conponent that is
utilized in the testing of the electrical flat wre.

5. The source device of claim4, wherein the at | east
one reactive safety 25 conponent tests the electrica
flat wire subsequent to the electrification of the
electrical flat wire. 6. The source device of claim
3, wherein the at |east one reactive safety conponent
conprises one or nore of a group consisting of a
ground fault circuit
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30 interrupter, an arc mtigation circuit conponent,
an over-current protection safety conponent, and a

w@emandiear rent nonitoring safety conponent. BFT/USI007/074247
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235

30

1735156.1 WD 2008/ 014276 PCT/ US2007/ 074247 7. The
source device of clalll WhKdl & GLARERontrol unit is
associated with at | east one proactive safety
conmponent that is utilized in the testing of the

el ectr 'A: ?Auréeld%@lcg"f(fr%se Wﬁh elgaﬁca‘:} QU G e, QSMFﬁﬁngof claim
7, wherein the at least one proactive sa

conponeénine pide input pafigyred tordogadet fol adtne\mdeemm Puroegng rpecive
el wire. 9. The

o ST FIElrgh RSP el AR EIRERES Rler ribes, ) oet "one

pr oact iVt st etnnectporpoiwnitd loonpreisiesn olvetrionl frbweeof a
gr oup I, St f ]

2 omonéﬁ!@%ﬁ %A %Qzlygglaﬁ%xlrwg c§ﬁz¥’o‘? tﬁé" co%n{ut%cgg&{ 5@4;13 é?cmca;
1 Growthegisab tito ¢heckdacirgoal B4t vafeaami 9 vvher eint he at | east

one proact. t rlses the |ine

o ge vl il Brflelieg D BRORE SenefTRal U55 ket gllea St

| deistiréy wod Gauls, orabsoreanduditiofisandsisnel atleet iniphh oh ki results of

Iig si de power source ag to 15 determ ne whet her the
E?F“%Pé"’%‘&@ﬁ‘?‘? 4 EHOR 8 AE &Y 65O 8 %Yy oper | y

termnated at the line side input. 11. The source

device of claim9, wherein the at | east one proactive

s et y Thespwendaviced farm dokhereia thegt fpagjoge refgyrand the control unit
| NRGFiLd 3h LAMPQANGNHtiRat is configured to 20

comuni cate at |east one test signal onto at |east one
conductor of the electrical flat wire, to nonitor one

ory nor erp@fs o REIGARIMELRE 3, F iR AR BhrdUnS i BFHE Lonfigured to
signals, and to determne whether a miswire or wre
f det thedive sidg PheeTe@uisp &1 at lvast opeoionisies Witianls, or abnormal
S BR@iTns o 1d-ContrOE GGk Toh G@lncla Rbst Whe RIBMALAM least in part on
conprising: a source device configured to be coup
t chatehtinge! diedmepopprweiogrse, wherein the source
devi ce conprises an active safety device and a first
flat wire term nation; a destination device, wherein
t h% deskhenatrcodevie\df chire dnwhdrsie ﬁlea:osemomﬁ if dsadciated wigh at least

and 30 I

f Iorng treagﬁ S@%Eﬁp?"é’%?%“% tlﬁazlsftﬁthzec? etteﬁmlg of EhgrePﬁC%Ia fﬂgﬂa% wire,
and a second end coupled to the second flat wire
te i on; wher ei he .,active saf devi ce nopitors
e et PSS SISEO SIE 47 Gpersi s St it Feag e Sasty

M SWipb&sht tewds ki di@tidabflat AFireadd Bt ek (0B dicéitiGeBioandhe electrical
bﬁfed on the results of the 88 AO 1735156, 1

t wire.

6. The source device of claim 3, wherein the at least one reactive safety
component comprises one or more of a group consisting of a ground fault circuit
interrupter, an arc mitigation circuit component, an over-current protection safety

component, and a ground current monitoring safety component.

87

AQ 17351561



WD 2008/ 014276 PCT/ US2007/ 074247 nonitoring, controls
the communi cation of an electrical power signal from

wo bmsli4ares si de power source to the el ectrical pET/E82007/074247
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wire. 13. The electrical flat wire systemof claim 12,
wher ei riftelseuracddvice ofakagn ¥, wieviic érc cbntfal it érassiohitadorich at least

t Eogw lptogfe;rﬁﬁsflﬁgggp %\é\%roges ?#}?gls é.lltl?lz rlp §1aeltes n P t(ljle % 1{:29 f&t wire.

based at least in part on the results of the

itor he [i.n r ur.ce,

ot 1 bR i e o UEyR vt Ble.f % SR v i
de@mpaﬁém Rts AVl @ erich D dt witeRior RORPEIEGABcatibn bEmS tleomieal flat
connector that is configured to be coupled to at | east
on&'®-el ectrical load. 15. The electrical flat wire
systemof claim11l, wherein the active safety device
is associated with at |east one reactive safety

cchponehite saurcs devies afslaimd. viesein fy dfeattpae wa@r"ééf‘ﬁewc al

1 @npdh& contfised B @lnffe 51’ £abufl Eakishd & aslih%tsﬁi@v@fe integrity
claim 15, wherein the at | east one reactive safety
cdﬁwﬁﬁéﬁﬁa@iﬁﬂ@ﬂﬂ@é%“@ﬁe“@¥“fﬁﬂWPQﬂﬁ“a group consi sting
of a ground fault circuit interrupter, an are

mtigation circuit conponent, an over-current

pr bt ect Thersowrat dewjeexd clgmBonkerein therrd leasigine prmactiverse it
nmon|

R T e R
demicrcéy Dlse orasczr@ coraluedrswistohiated waéaét ligrradaproveac squyes and to

S SSTRMERS i hSEO4a PSR B8 g s

syﬁkeﬁhomnmlaln1l7, mherein the at | east one proactive
saf ety conponent conprises at |east one of a group
consisting of aline side wire integrity conponent
anpi.a | Datosicel GeWM:er o clah Ogwhéryinclog dnemnine pBlcth. safaty
met hod for nonit el ectri.cal

 CHARAT R GO DBt 1 s gDl TS Fomeata e S ponfieured t

C OfBRrhi§HidAgs at 1@Sitdnd GesOfEn0bntB Al Rast ORCLmERIIS (Tfthd dietrical flat
electrical flat wire for at |east one of mswres

wi VEC flafropiorespe ahgiefd (N CORIFIrs HE OnGHdn s retHe signals, and to
17&%&151@161\?\/%629%\@er% { é@@@%&@%ﬁ%‘ﬁe one or more refurn

control ling communication of an electrical power
S|§ﬁ@% froma power source to the electrical flat
wire based at least in part on results of the testing.
20. The nmethod of claim 19, wherein testing the one or
ol coh'@laleﬂﬁﬁfé flof wirhaysBmalcemprsiegil flat wire

conpri EBulce 3 é{,ln.gco%hgur@@% R colPES 1 SPREUG Yo vePLoufd, wherein

el ectri
the source device comprises an active safety device and a first flat wire termination;

a destination device, wherein the destination device comprises a second flat
wire termination; and

an electrical flat wire having a first end coupled to the first flat wire termination
and a second end coupled to the second flat wire termination;

wherein the active safety device monitors the electrical flat wire for at least one

of miswires, wire faults, or abnormal conditions and, based on the results of the
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wire, and further conprising: identifying at |east one
wire fault or abnormal condition on the one or nore

wae@ondoe2o6 s; and in response to identifying atPCBES1007/074247
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one wire fault or abnormal condition, de 10 energi zing
t heorglogog, cbatad!s the atmmunieation of emsleciged hewacmhirgathiedme side
of the el ectrical r .signal onto the electrica
fI%Wmﬁﬂwg$%%%?e$ﬁggﬁﬁﬁﬁgg “of claim20, wherein
identifying the abnormal condition conprises
ntifyin rent signal .an an electrifi.abl .
uct i B Pl Rk s Fahpt s, o FerSfuhs a8 sty device
g rfe;ai&ee mdnfian tig: Ipkedr pew i wede fhimeiskhivdsthnd abnimls tR2. The

nmet hod of cl 0, .wherein i tif t he abnorma
CGHBTR Gt Gt e BRI Rhigeed U n L el of the
grRsHIGHAL o EAR UHCEig pifer bdigcee! ectrical flat wire. 20
23. The nmethod of claim 20, wherein identifying the
abnormal condition conprises identifying a current

di f4f er eftfeicflerRE1 R Sfike @pstﬁii 8EL1hihf 1 2RherefRENGT iR ioRfdetibe
electrical flat wre and one or nore return

c ot comBrisss at lpest epceppgciafthaf jsgonfigured orbgcopniedypapleatt one
ngmlg&@deternined threshol d value. 25 24. The
0 claim19, wherein testing the one or nore
conductors of the electrical flat wire conprising
¢t NOrkecng: Bl R EMERBAUGHEL S wibrelifi BURE b GRkvice i
flat wre prior to co nica Ing’'the ectrica
si agmiataain«tnda 4t hensf dnatreagki yessafcbeonTivaenteitiiod infhegéstingoPide
gmrmathsging the one or nore conductors of the 30
el rical flat wire conprises: comuni cating at | east
one test Signal onto at | east one conductor of the

eIe tri fl at and ne

i one By eispie! Bl itr SaPu Bl 45 oslip HERE il frpie
f Ofafely coipohént Sb@PAdes o&Oor ni\@s a>i78 @rbﬁﬁ cdnsiéﬁagaﬂﬁgrammﬁit circuit
PCT/ US2007/ 074247 .. 26, od of claim19 F r
cofsFHRFhE" araHEEBio ﬁti"‘i’hcémii’(?iii%ii AU %’r'if’Bip‘"B‘ie“i"élaS& ey
ON@niPofdt,M8d a@Rehing Qiidn® ohigtinghefepammpoheat i on of the
el ectrical power signal fromthe power 5 source to
the electrical flat wire based at least in part on the

repul t sTiRfcldcRRan®a iviRlsh f8n of &dim 1) wtcin/fe §@fv%ts¥fety device is
device for use with electrical flat wre, conpr

atashesipied itfbatlersgne PEHET UREY earopartuglizad the testing of the

cojpalcakdap of an electrical power signal froma
line side power source associated with the active

safety device 10 onto an electrical flat wire that is

copnect-fd ARINGLRiRWLER of E%Inf 87, 3reth HESH R2bhPRoactive

safety component comprises at least one of a group consisting of a line side wire

integrity component and a load side wire integrity component.

19, A method for monitoring an electrical flat wire terminated between a source
and a destination, comprising:
testing one or more conductors of the electrical flat wire for at least one of

miswires, wire faults or abnormal conditions; and

89

AOQ 1735156.1



device; and a control unit configured to test the
electrical flat wire for at | east one of mswres,

woroog/oiend t s, or abnormal conditi ons and, basePCHUS2007/074247
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| east in part on the results of the testing, to
cont r olconthiigntonatunguatiof off dnevleatrichleprsier sigeal fiwines/povies source to

t.he contr ol SSO i at | east
mge fglg er%al ﬁ%to%% l?]aes%cl é“{rf?as in Zparg on re%u!?sho%qlge\/‘%%tplﬁg of the
electrlcal flat wire. 28. The active safety device of

cl wherei.n. th uni is further

Rk I s P iy o SRR et sl O P Einapggors g the
| et tricahRat afiretoBiptitedSesting the ohaor here cofiducds @tlan efeorified flat
conditlﬁgnwand to control the actuation of the at

| R8T 2 B1AYPHE8Ed at least in part on the testing

of the iddnfig/ifd £ecapQR FviRdWIICE- abBSmalfidARh ol hesik @F Jhore
device of clalm27, wherein the at | east one safety

cdﬁﬁ@ﬁ@ﬁfa“éonprlses at | east one reactive safety

conpongpteshdiat id 1@&&@5/15 &t 18dseSde ittt badbnink £ c@mlition, de-

subsequent to the electrification of the flat wre.
3Cenerpivang e Figarisalilat yirei by ressing fhecpmmmnation wdhesipetiigab power

at&égpékogg%k§gﬁguxngggponent conprises at |east one
proactive safety conponent that tests the electrica

flat wire prior to the electrification of the flat
WHE. 9I]he M&J&%ﬂaﬁﬁ '23), wherein identifying the abnormal condition comprises

identifying a current signal on an electrifiable conductor of the electrical flat wire that

is greater than a predetermined threshold value.

22. The method of claim 20, wherein identifying the abnormal condition comprises

identifying a current signal on a grounding conductor of the electrical flat wire.

23. The method of claim 20, wherein identifying the abnormal condition comprises
identifying a current differential between an electrifiable conductor of the electrical flat
wire and one or more return conductors of the electrical flat wire that is greater than a

predetermined threshold value

24. The method of claim 19, wherein testing the one or more conductors of the
electrical flat wire comprising testing the one or more conductors of the electrical flat

wire prior to communicating the electrical power signal onto the flat wire.

25. The method of claim 24, wherein testing the one or more conductors of the
electrical flat wire comprises:

communicating at least one test signal onto at {east one conductor of the
electrical flat wire; and

monitoring at least one of the one or more conductors of the electrical flat wire

for a return signal.
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26. The method of claim 19, further comprising:
monitoring the power source for at least one miswire; and
controlling the communication of the electrical power signal from the power

source to the electrical flat wire based at least in part on the results of the monitoring.

27. An active safety device for use with electrical flat wire, comprising:

at least one relay configured to control the communication of an electrical
power signal from a line side power source associated with the active safety device
onto an electrical flat wire that is connected between a source device and a destination
device; and

a control unit configured to test the electrical flat wire for at least one of
miswires, wire faults, or abnormal conditions and, based at least in part on the results of
the testing, to control the actuation of the at least one relay;

wherein the control unit is associated with at least one safety component utilized

in the testing of the electrical flat wire.

28. The active safety device of ¢claim 27, wherein the control unit is further
configured to test the line side power source for at least one of miswires, wire faults, or
abnormal conditions and to control the actuation of the at least one relay based at least

in part on the testing of the line side power source.

29. The active safety device of claim 27, wherein the at least one safety component
comprises at [east one reactive safety component that tests the electrical flat wire

subsequent to the electrification of the flat wire.

30. The active safety device of claim 27, wherein the at least one safety component
comprises at least one proactive safety component that tests the electrical flat wire prior

to the electrification of the flat wire.
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